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 April 29, 2013 
 CIWQS Place No. 728678 
 
Sent via electronic mail--no hard copy to follow 
 
California Department of Transportation 
Attn: Mr. Nicolas Endrawos 
Nicolas_Endrawos@dot.ca.gov 
111 Grand Ave. 
Oakland, CA 94612-3717 
 
Subject:  Water Quality Certification for the Interstate 80/Interstate 680/State Route 

12 Interchange Project, Phase 1, City of Fairfield, Solano County 
 
Department Project No.: EA 04-0A5300 
 
Dear Mr. Endrawos: 
 
This certification includes legal requirements to submit information prior to commencement 
of certain project activities. It is the responsibility of the California Department of 
Transportation, Solano Transportation Authority, and their contractors and sub-contractors, 
to ensure that all conditions of this certification are met.  
 
The following conditions may affect the Department’s construction schedule: 1, 2, 3, 4, 14, 
15, and 28. 
 
The following conditions include enforceable timelines to submit information or reports, or 
conduct activities that could result in enforcement actions if not provided: 1, 2, 3, 4, 8, 11, 
12, 15 and 16. 
 
Certification conditions start on certification page 5. 
 
Then overall project consists of several phases which are planned to be built over several 
decades.  Phase 1 consists of 7 construction packages which are scheduled over the next 
7 years. This certification permits the impacts associated with only the first 7 construction 
packages and directs all mitigation for the entire first phase. Phases 2-7 construction 
package impacts are intended to be permitted with Waste Discharge Requirements to be 
issued in the near future. 
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We have reviewed and hereby issue water quality certification to the California Department 
of Transportation (Department) for the Interstate 80/Interstate 680/State Route 12 
Interchange Project (Project). The Department is seeking an Individual Permit for the 
Project from the U.S. Army Corps of Engineers pursuant to Section 404 of the Clean 
Water Act (33 U.S.C. § 1344). As such, the Department has applied to the San Francisco 
Bay Regional Water Quality Control Board (Water Board) for a Clean Water Act Section 
401 water quality certification that the Project will not violate State water quality standards. 
 
Project: The Department is proposing to improve traffic facilities through the Interstate 
80/Interstate 680/State Route 12 corridor in the City of Fairfield. The purpose of the Project 
is to relieve congestion, reduce traffic on local roads, encourage HOV lane use and 
ridesharing, improve safety, accommodate current and future truck volumes, and facilitate 
truck scale operation throughout and around the Project area. The Project has been 
divided into seven individual construction packages:  

 Construction Package 1 
Major project elements in construction package 1 include constructing a new 
westbound I-80 to westbound State Route 12 connector, widening westbound I-80 
between the existing I-80/I-680 separation and westbound State Route 12, and 
reconstructing the west half of the I-80 Green Valley Road interchange. Work would 
take approximately two years and start in 2013. 

 Construction Package 2  
Construction package 2 involves constructing a new I-680/Red Top Road 
interchange, realigning Lopes and Fermi Roads, and realigning Ramsey Road 
around the proposed I-680 Red Top Road interchange. Construction would start in 
2014 and last approximately 1.5 years. 

 Construction Package 3 
Major project elements include: Constructing the westbound I-80 to southbound I-
680 connector; widening westbound I-80 between the I-80/Suisun Valley Road and 
the I-80/Green Valley Road interchanges; reconstructing the westbound I-80 bridge 
over Green Valley Creek; constructing a new westbound on-ramp to I-80 at Suisun 
Valley Road; constructing a new westbound off-ramp from I-80 to Green Valley 
Road; constructing a new bridge and westbound I-80 off-ramp to Green Valley 
Road over Green Valley Creek; removing the existing I-80/I-680 connector bridges 
over I-80 and Green Valley Road; removing Neitzel Road; and excavation and 
grading of the Business Center Drive Extension. Construction would start in 2014 
and last approximately two years. 

 Construction Package 4 
Major project elements include: Constructing the northbound I-680 to eastbound I-
80 connector; reconstructing the eastbound State Route 12 west connector to 
eastbound I-80; reconstructing the eastbound I-80 off-ramp to Green Valley Road; 
reconstructing the Green Valley Road on-ramp to eastbound I-80; realigning Lopes 
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Road and Green Valley Road to connect with the original I-680 alignment; widening 
eastbound State Route 12 and existing culvert one lane to the south; and 
constructing a retaining wall between Ledgewood Creek and Pennsylvania Avenue. 
Construction would start in 2014 and last approximately two years. 

 Construction Package 5 
Construction package 5 includes constructing a new Red Top Road/Business 
Center Drive Extension, constructing a northbound I-680 to westbound State Route 
12 west connector, reconstructing the I-80/Red Top Road interchange, and 
constructing a new State Route 12/Red Top Road Interchange. Construction would 
start in 2018 and last approximately two years. 

 Construction Package 6 
Construction package 6 involves constructing new I-80/I-680 connectors. 
Construction would start in 2018 and last approximately two years. 

 Construction Package 7  
Construction package 7 involves constructing a new northbound I-680/I-80 loop on-
ramp, constructing an eastbound I-80 connector to southbound I-680, and 
reconstructing the Union Pacific Railroad I-80 overpass. Construction would start in 
2018 and last approximately one and-a-half years. 

 
This certification allows construction of construction package 1. The Water Board is 
certifying construction package 1 in advance of issuance of Waste Discharge 
Requirements (WDRs) for the entire Project at the request of Caltrans because the 
timeline for WDRs issuance would jeopardize Caltrans’s funding deadline for construction 
package 1. The Water Board plans to adopt Waste Discharge Requirements (WDRs) for 
construction of the subsequent six construction packages. 
 
Impacts: Project implementation would permanently impact approximately 4.82 acres of 
wetlands, approximately 2,444 linear feet of waters, and approximately 3.33 acres of 
riparian habitat. Permanent impacts to jurisdictional waters and wetlands for each 
construction package are summarized below in Attachment A, Summary of Permanent 
Impacts.  
 
Project implementation would result in temporary impacts to approximately 0.55 acres of 
jurisdictional seasonal freshwater wetlands, approximately 1,049 linear feet of jurisdictional 
waters, and approximately 0.11 acres of riparian woodland as a result of construction 
access. Temporary impacts to jurisdictional waters and wetlands for each construction 
package are summarized In Attachment B, Summary of Temporary Impacts. 
 
Roadway Pollutant Impacts: implementation of construction package 1 would result in 
approximately 8.1 acres of new and 3.8 acres of reworked impervious area. Stormwater 
runoff from impervious areas may contain hydrocarbons, metals, volatile organic 



Mr. Nicolas Endrawos 
California Department of Transportation  
 

- 4 -     Water Quality Certification   
I-80/I-680/SR-12 Interchange Project 

CIWQS Place No. 728678 
EA No. 04-0A5300 

  

 

 

compounds, trash, and sediment at levels that may significantly impact jurisdictional 
waters if left untreated.  
 
Hydromodification Impacts: Added impervious areas may result in alterations to existing 
hydrologic regimes, resulting in erosion and/or changes of sediment transport in receiving 
waters (hydromodification). Hydromodification mitigation is not required for this Project 
because the Project area is not within the Fairfield-Suisun Hydromodification control areas, 
as identified in Attachment D of the Water Board’s Municipal Regional Permit (Order No. 
R2-2009-0074). 
 
Avoidance and Minimization: The Department has met regularly since 2007, with staff 
from the Water Board, U.S. Environmental Protection Agency, California Department of 
Fish and Wildlife, and U.S. Fish and Wildlife Service (USFWS) to discuss various project 
alternatives. The interagency group agreed that the current design alternative represents 
the least environmentally damaging practicable alternative that still achieves the basic 
project purpose.  
 
After selecting the current project design, the Department found additional opportunities to 
reduce wetland fill through incorporation of retaining walls and alteration of the proposed 
Business Center Drive extension profile. This certification requires the Department to 
investigate additional opportunities to avoid and minimize impacts to waters of the State 
and the U.S. prior to construction of packages 2 through 7 (see condition 2.a). 
 
Mitigation: To mitigate for permanent impacts to wetlands, waters, and riparian habitat, 
the Department shall: create no less than 8.25 acres of seasonal freshwater wetlands at 
Suisun Creek Preserve; create no less than 2,461 linear feet of creek channel at Suisun 
Creek Preserve; create no less than 3.33 acres of riparian habitat at Suisun Creek 
Preserve and no less than 3.33 acres at a location yet to be determined; and, construct no 
less than 7,752 linear feet of unlined, earthen ditches within the Project limits. 
 
To mitigate for temporary impacts to wetlands and waters, the Department shall restore 
temporarily impacted areas to previous or enhanced condition. A specific plan to restore 
temporarily impacted areas shall be provided in the Final Mitigation and Monitoring Plan 
(MMP) (see certification condition no. 7.a). 
 
Roadway Pollutant Mitigation: As mitigation for increased pollutant loads associated with 
impervious areas for construction package 1, the Department shall construct a biofiltration 
basin in the northwest quadrant of the Interstate 80/Green Valley Road interchange to treat 
17.13 acres of impervious area.  



Mr. Nicolas Endrawos 
California Department of Transportation  
 

- 5 -     Water Quality Certification   
I-80/I-680/SR-12 Interchange Project 

CIWQS Place No. 728678 
EA No. 04-0A5300 

  

 

 

 
CEQA Compliance: The Department prepared and approved an Environmental Impact 
Report for this Project pursuant to the provisions of the California Environmental Quality 
Act. The Department filed a Notice of Determination on October 29, 2012 (SCH No. 
2003052021). 
 
California Wetlands Portal: It has been determined through regional, state, and national 
studies that tracking of mitigation/restoration projects must be improved to better assess 
the performance of these projects. In addition, to effectively carry out the State’s No Net 
Loss Policy for wetlands, the State needs to closely track wetland losses, gains, and 
mitigation/restoration project success. Therefore, we require the Department use the 
California Wetlands Standard Form to provide Project information related to impacts and 
mitigation/restoration measures (see Condition Nos. 11 and 12 of this certification). An 
electronic copy of the form and instructions may be downloaded at: 
http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml 
 
Project information concerning impacts and mitigation/restoration will be made available at 
the web link: http://www.californiawetlands.net  
 
Certification: I hereby issue an order certifying that any discharge from the referenced 
Project will comply with the applicable provisions of sections 301 (Effluent Limitations), 302 
(Water Quality Related Effluent Limitations), 303 (Water Quality Standards and 
Implementation Plans), 306 (National Standards of Performance), and 307 (Toxic and 
Pretreatment Effluent Standards) of the Clean Water Act, and with other applicable 
requirements of State law. This discharge is also regulated under State Water Resources 
Control Board Order No. 2003 - 0017 – DWQ, “General Waste Discharge Requirements 
for Dredge and Fill Discharges That Have Received State Water Quality Certification” 
which requires compliance with all conditions of this Water Quality Certification. The 
following conditions are associated with this certification:  
	

1. The mitigation requirements of this certification reflect the Department's intent to 
commence all offsite mitigation concurrent with Construction Package 1 impacts to 
wetlands and waters. If the Department cannot commence mitigation at Suisun Creek 
Preserve within six months from initiation of Construction Package 1 impacts to 
wetlands and waters, then the Department shall submit, subject to approval by the 
Executive Officer, a mitigation proposal to account for temporal loss to wetlands and 
waters impacted during the delay period.  
 
All mitigation required for Construction Package 1 shall be constructed prior to 
completion of Construction Package 1 construction activities. If the Department 
cannot complete Suisun Creek Preserve mitigation prior to completion of 
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Construction Package 1, then the outstanding Suisun Creek Mitigation requirements 
for Construction Package 1 shall thereafter increase by 20% per annum; 

 
2. The Department shall not commence any element of Project construction for 

construction packages two through seven until Waste Discharge Requirements for 
those construction packages have been adopted by the Water Board. Water Board 
staff will request additional information before drafting Waste Discharge 
Requirements. Requested information shall include, but not be limited to: 

a. Analyses of additional opportunities to avoid and minimize impacts to 
wetlands and waters and their beneficial uses. These analyses shall be 
conducted as the design details for construction packages 2-7 progress; 

b. Confirmation of required onsite mitigation implementation; 

c. Confirmation of Suisun Creek Preserve mitigation implementation. Please 
note if the Suisun Creek Preserve is not meeting performance standards (if 
applicable) or if any unforeseeable conditions render any portion of the 
proposed mitigation infeasible, then Waste Discharge Requirements (WDRs) 
shall not be issued until the site is brought into compliance or alternative 
mitigation is identified; 

d. A proposal to create or restore no less than 3.33 acres of riparian habitat 
within the Suisun Bay watershed (above and beyond the 3.33 acres required 
at Suisun Creek Preserve). The riparian habitat shall be planted no later than 
December 15, 2014. The proposal shall include a monitoring and reporting 
proposal equivalent to the riparian planting proposal in the final, accepted 
MMP; and 
 

e. A proposal to treat stormwater from an area of impervious surface equivalent 
to all added and reworked impervious areas associated with Construction 
Packages 2-7. The Department may propose stormwater treatment proposal 
timelines for each individual construction package. Under this scenario, 
WDRs would prohibit construction package construction until the Water 
Board’s Executive Officer accepts  the respective stormwater treatment 
proposal; 

 
3. Not less than sixty days prior to commencement of Package 1 construction, the 

Department shall submit a Final Mitigation and Monitoring Plan for restoration and 
enhancement activities at the Suisun Creek Preserve (Suisun Plan). The Suisun Plan 
must be submitted in this time frame to accommodate public and staff review. 
Package 1 staging and construction shall not commence until the Suisun Plan has 
been found acceptable to Water Board staff. The Suisun Plan shall include, but not 
be limited to: 

 



Mr. Nicolas Endrawos 
California Department of Transportation  
 

- 7 -     Water Quality Certification   
I-80/I-680/SR-12 Interchange Project 

CIWQS Place No. 728678 
EA No. 04-0A5300 

  

 

 

a. A proposal to create no less than 8.25 acres of seasonal freshwater wetlands 
at Suisun Creek Preserve; create no less than 2,461 linear feet of creek 
channel at Suisun Creek Preserve; and create no less than 3.33 acres of 
riparian habitat at Suisun Creek Preserve; 

b. A detailed riparian and wetland planting plan and palette. Seed mixes shall 
consist only of species native to the Suisun Bay hydrologic area. The 
Department shall prioritize use of seeds developed from local seed sources 
to promote genetic integrity; 

c. An invasive species control plan; 

d. A plan for controlled herbicide use that includes use criteria (e.g., target 
invasives, weather condition criteria, herbicide types). All herbicide use shall 
be inventoried and reported in each mitigation site annual report. The type of 
herbicide, target species, frequency and duration of use shall be reported); 

e. Performance standards for all plantings; 

f. A monitoring period no less than ten years for wetland and riparian areas; 

g. An adaptive management plan;  

h. A grazing plan that prohibits cattle from entering riparian areas. The 
Department may propose “flash grazing” in riparian areas after defining 
triggers for such grazing as well as management protocol to ensure damage 
to channel morphology and riparian plants are prevented. If cattle would be 
allowed to enter wetland areas, the grazing plan shall explain the benefit to 
wetland grazing, the circumstances and timing under which wetland grazing 
would be allowed, and how the wetlands would be protected from grazing 
activities. The grazing plan shall acknowledge that grazing plan modification, 
subject to the review of the resource agencies, may be necessary should 
listed species become established within the grazing area; 

i. A plan to wait two full growing seasons after termination of supplemental 
irrigation before considering success of the associated plantings; and 

j. A plan to submit annual reports to the Water Board by December 31st of 
each year. All monitoring reports shall include photo-documentation utilizing 
consistent photo vantage points. If the monitoring report includes 
management recommendations, then the report must express whether the 
Department shall implement those recommendations. 
 

Any changes to the final, accepted MMP shall be subject to the review and 
acceptance of Water Board staff prior to implementation. 

 
4. Prior to Year 10 mitigation monitoring at Suisun Creek Preserve and transfer of the 

Suisun Creek Preserve to the long-term manager, the Department shall demonstrate 
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the ability to secure all supplemental water necessary to support mitigation site 
functions. This may occur in the form of a secure water right or the right to purchase 
and convey supplemental water to the mitigation site; 
 

5. Not less than sixty days prior to commencement of Package 1 construction, the 
Department shall submit a letter of financial assurance to ensure that the MMP 
approved by the Executive Officer shall be implemented as accepted and that the 
mitigation habitat shall be maintained in perpetuity. The letter shall assure the 
purchase and implementation of alternative compensatory mitigation in the event of 
mitigation failure; 

 
6. The Department shall ensure that a conservation easement for the Suisun Creek 

Preserve is completed and recorded with the County Recorder’s Office. The 
conservation easement shall specify preservation of the mitigation area as wetland 
and riparian wildlife habitat, in perpetuity. Copies of the recorded documents shall be 
provided to the Water Board within six months of initiation of impact to wetlands and 
waters in construction package 1; 
 

7. Not less than sixty days prior to commencement of Package 1 construction, the 
Department shall submit a Final Mitigation and Monitoring Plan for restoration of 
temporarily impacted areas and creation of unlined, earthen ditches onsite (Onsite 
Plan). The Onsite Plan must be submitted in the above time frame to allow for public 
and staff review. Package 1 staging and construction shall not commence until the 
Onsite Plan has been found acceptable to Water Board staff. The Onsite Plan may be 
incorporated into the Suisun Plan. The Onsite Plan shall include: 
 

a. An onsite temporary impact restoration plan detailing specific procedures to 
restore temporarily impacted wetlands and waters to their pre-construction 
conditions within the first growing season following cessation of construction 
activity in those areas. Restoration measures shall be specific to the type of 
impact (e.g., compaction from heavy machinery and removal of vegetation);  

b. Planting plans and palettes. Seed mixes shall consist only of species native 
to the Suisun Bay Hydrologic Area; 

c. A proposal to construct 7,752 linear feet of unlined, earthen ditches within the 
project limits to mitigate for impacts to waters. The proposal shall include an 
implementation timeline for ditch construction per the timelines included in 
the certification mitigation summary (Attachment C) as well as the proposed, 
exact location of the ditches. The ditches shall not be considered successful 
until they are verified as federal jurisdictional wetlands or waters. To 
demonstrate the constructed ditches are jurisdictional, the Department shall 
submit a wetland delineation to the U.S. Army Corps of Engineers for 
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verification. The Onsite Plan shall also include a monitoring and reporting 
plan for the constructed ditches; 

8. As mitigation for increased pollutant loads associated with impervious areas in 
construction package 1, the Department shall provide treatment of stormwater runoff 
from no less than 11.9 acres of impervious area using a bioretention basin. The basin 
shall be installed consistent with the Project plans included in Attachment D of this 
certification. The basin shall be constructed as part of construction package 1. Any 
revisions to the bioretention basin design details shall be subject to the acceptance of 
Water Board staff before they are implemented.  

 
Water Board staff recognize that the proposed design would sufficiently treat 
stormwater from 17.1 acres impervious area. The Department may apply surplus 
treatment area to future construction packages;  
 

9. All temporarily disturbed areas shall be re-vegetated using only plant species native 
to the Suisun Bay Hydrologic Area. The Department shall not cause, through 
operation of heavy machinery, or any other construction activity, compaction of 
wetlands or waters in areas of temporary impact (see Attachment B for areas of 
temporary impact). Any compaction of wetlands or waters to areas of temporary 
impact shall require mitigation; 
 

10. The Resident Engineer (or appropriately authorized agent) shall hold water quality 
permit compliance meetings (similar to tailgate safety meetings) to discuss permit 
compliance, including instructions on violation avoidance and violation reporting 
procedures. The meetings shall be held at least every other week, before forecasted 
storm events, and when a new contractor or subcontractor arrives to begin work at the 
site. The contractors, subcontractors and their employees, as well as any inspectors 
or monitors assigned to the project, shall be present at the meetings.  The 
Department shall maintain dated sign-in sheets for attendees at these meetings, and 
shall make them available to the Water Board on request;   

 
11. The Department is required to use the California Wetlands Standard Form to provide 

project information describing impacts and mitigation/restoration measures for 
construction package 1 within 30 days from the date of this certification. An electronic 
copy of the form can be downloaded at: 
http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml. The completed California 
Wetlands form shall be submitted electronically to habitatdata@waterboards.ca.gov or 
shall be submitted as a hard copy to both: 1) The Water Board, 1515 Clay St., Suite 
1400, Oakland, CA 94612, to the attention of California Wetlands Portal; and 2) San 
Francisco Estuary Institute, 4911 Central Ave., Richmond, CA 94804, to the attention 
of California Wetlands Portal; 
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12. Suisun Creek Preserve mitigation monitoring reports shall be submitted to the Water 
Board by January 1 of each year. Modification of this deadline is subject to the 
acceptance of Water Board staff. The reports may be submitted by upload to the 
California Wetlands Portal website at http://www.californiawetlands.net/tracker/ba/list. 
Select the Suisun Creek Preserve restoration project from the Bay Area Project List 
and then use the “Files & Links” web-link on the mitigation site project page to upload 
the report. The Department shall immediately notify appropriate Water Board staff 
once the monitoring report has been uploaded. If the Department cannot, or chooses 
not to submit the report using the California Wetlands Portal, the report may be 
submitted directly to Water Board staff electronically, via e-mail; 

 
13. If the Department provides advance mitigation for impacts not incurred, the 

Department may use that mitigation as credit for other Department project(s), subject 
to the acceptance of the Water Board Executive Officer. Credit for other Department 
project(s) may not be granted until all Project impacts have occurred and mitigated 
unless the Executive Officer determines that the mitigation provided is sufficient to 
cover all probable Project impacts; 
 

14. Concrete shall be excluded from surface water for a period of 30 days after it is 
poured/sprayed. During that time the concrete shall be kept moist and runoff from the 
concrete shall not be allowed to enter State waters. Commercial sealants may be 
applied to the concrete surface in instances where 30 days of water exclusion is 
infeasible. If sealant is used, water shall be excluded from the site until the sealant is 
cured. If groundwater comes into contact with fresh concrete, it shall be prevented 
from flowing towards surface water; 

 
15. The Project shall be constructed in conformance with the Project Description 

described in this certification and certification application materials. Any change in the 
Project that could impact State waters may require compensatory mitigation and shall 
first be reported to and found acceptable by the Water Board Executive Officer; 

 
16. If, at any time, an unauthorized discharge to surface water (including wetlands, rivers 

or streams) occurs, or any other water quality problem arises, the associated Project 
activities shall immediately cease until adequate BMPs are implemented. The Water 
Board shall be notified promptly and in no case more than 24 hours after the 
unauthorized discharge or water quality problem arises; 

 
17. The Department shall adhere to the conditions imposed by the Individual Permit 

issued to the Department by the U.S. Army Corps of Engineers, to the Streambed 
Alteration Agreement issued to the Department by the California Department of Fish 
and Wildlife, and to the Biological Opinion issued to the Department by the USFWS; 

 



Mr. Nicolas Endrawos 
California Department of Transportation  
 

- 11 -     Water Quality Certification   
I-80/I-680/SR-12 Interchange Project 

CIWQS Place No. 728678 
EA No. 04-0A5300 

  

 

 

18. All activities and best management practices (BMPs) shall be implemented according 
to the submitted application materials and the findings and conditions of this 
certification. BMPs for erosion, sediment, turbidity and pollutant control shall be 
implemented and in place at commencement of, during, and after any ground clearing 
activities, construction activities, or any other Project activities that could result in 
erosion, sediment, or other pollutant discharges to waters of the State. The BMPs 
shall be implemented in accordance with the Caltrans Construction Site Best 
Management Practice Manual (CCSBMPM) and all contractors and subcontractors 
shall comply with the CCSBMPM. BMPs for erosion and sediment control shall be 
utilized throughout all phases of construction, regardless of date, wherever sediment-
laden runoff threatens to enter waters of the State. The Department shall stage 
erosion and sediment control materials at the work site. All BMPs shall be installed 
properly and in accordance with the manufacturer’s specifications. If the Project 
Resident Engineer elects to install alternative BMPs for use on the project, the 
Department shall submit a proposal to Water Board staff for review and concurrence; 
 

19. The Department shall not use or allow the use of erosion control products that contain 
synthetic materials within waters of the State at any time. The Department shall 
request approval from Water Board staff if an exception from this requirement is 
needed at a specific location. In areas outside waters of the State jurisdiction, the 
Department shall prioritize the use of wildlife-friendly biodegradable (not photo-
degradable) erosion control products. The Department shall not use or allow the use 
of erosion control products that contain synthetic netting for permanent erosion control 
(i.e. erosion control materials to be left in place for two years or after the completion 
date of the Project); 

 
If the Department finds that erosion control netting or products have entrapped or 
harmed wildlife, personnel shall remove the netting or product and replace it with 
wildlife-friendly biodegradable products ;  

 
20. Fueling, lubrication, maintenance, storage and staging of vehicles and equipment 

shall be prohibited within waters of the State. Fueling of individual equipment types 
within waters of the State may be authorized if the Department first prepares a fueling 
plan that: 

a. Identifies the specific piece of machinery that may require fueling within 
waters of the State; 

b. Provides justification for the need to refuel within State waters. The 
justification shall describe why fueling outside of jurisdictional waters is 
infeasible; and 

c. Includes a narrative of specific BMPs that shall be employed to prevent and 
capture fuel releases. 
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Fueling of equipment within waters of the State shall be prohibited until the above 
mentioned plan has been approved by Water Board staff. The fueling plan may be 
submitted individually, included in the project Storm Water Pollution Prevention Plan 
(SWPPP), or submitted as a SWPPP amendment; 

 
21. Fueling, lubrication, maintenance, storage and staging of vehicles and equipment 

shall not result in a discharge or a threatened discharge to any waters of the State.  At 
no time shall the Department use any vehicle or equipment which leaks any 
substance that may impact water quality;  
 

22. Except as expressly allowed in this certification, the Department is prohibited from 
discharging waste to waters of the State. No debris, soil, silt, sand, bark, slash, 
sawdust, rubbish, cement or concrete or concrete washings, welding slag, oil or 
petroleum products, or other organic or earthen material from any construction or 
associated activity of whatever nature, other than that authorized by this certification, 
shall be allowed to enter into waters of the State. Except for temporary stockpiling of 
waste generated during demolition operations (“temporary” in this instance means 
generated and removed during the same working day), waste materials shall not be 
placed where the materials may be washed by rainfall into waters of the State; 

 
23. The Department shall provide analysis and verification that placement of non-

hazardous waste or inert materials (which may include discarded product or recycled 
materials) will not result in degradation of water quality, human health, or the 
environment. All Project-generated waste shall be handled, transported, and disposed 
in strict compliance with all applicable State and Federal laws and regulations. When 
operations are complete, any excess material or debris shall be removed from the 
work area and disposed of properly and in accordance with the Special Provisions for 
the Project and/or the 2006 Standard Specification 7-1.13, Disposal of Material 
Outside the Highway Right of Way. In accordance with State and Federal laws and 
regulations, the Department is liable and responsible for the proper disposal of waste 
generated by their Project; 

 
24. All imported fill material shall be clean and free of pollutants. All fill material shall be 

imported from a source that has the appropriate environmental clearances and 
permits. The reuse of low-level contaminated solids as fill on-site shall be performed 
in accordance with all State and Federal policies and established guidelines; a plan 
for such re-use must first be submitted to Water Board staff for review and 
concurrence; 

 
25. Work in flowing or standing surface waters is prohibited unless otherwise proposed in 

the Project description and approved by the Water Board; 
 

26. Gravel bags used within waters of the State shall: 
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a. Consist of mechanically-rounded and washed, and/or river run gravel 
obtained from a river or creek bed; 

b. Be clean, hard, sound, durable, uniform in quality, and free of disintegrated 
material, organic matter, or other deleterious substances; 

c. Be composed entirely of particles that have no more than one fractured face; 
d. Have a cleanliness value of at least 85, using the Cleanness Value Test 

Method for California Test No. 227; and 
e. Have a diameter no less than 0.75 inches in diameter, and no greater than 

four inches in diameter. 

 
Gravel bag fabric shall be nonwoven polypropylene geotextile (or comparable 
polymer) and shall conform to the following requirements:  

a. Mass per unit area, grams per square meter, min ASTM Designation: D 5261 
– 270; 

b. Grab tensile strength (25-mm grip), kilonewtons, min. ASTM Designation: 
D4632* 0.89; 

c. Ultraviolet stability, percent tensile strength retained after 500 hours, ASTM 
Designation: D4355, xenon arc lamp method 70 or appropriate test method 
for specific polymer; 

d. Gravel bags shall be between 600 mm and 800 mm in length, and between 
400 mm and 500 mm in width; 

e. Yarn used in construction of the gravel bags shall be as recommended by the 
manufacturer or bag supplier and shall be of a contrasting color. The opening 
of gravel-filled bags shall be secured to prevent gravel from escaping. 
Gravel-filled bags shall be between 13 kg and 22 kg in mass; and 

f. Caltrans shall request approval from Water Board staff if an exception from 
this requirement is needed for a specific location; 

 
27. Herbicides and pesticides shall not be used within the Project. If Caltrans has a 

compelling case as to why herbicides and pesticides should be used, they may submit 
a request along with a BMP plan to Water Board staff for review, consideration, and 
concurrence;  

 
28. Caltrans shall submit, subject to the acceptance of Water Board staff, a dewatering 

and/or diversion plan that appropriately describes the dewatered or diverted areas 
and how those areas will be handled during construction. The diversion/dewatering 
plans shall be submitted no later than 30 days prior to conducting the proposed 
activity.  Diversion/dewatering activities shall be prohibited until Water Board staff has 
accepted the dewatering/diversion plan for that specific water. Information submitted 
shall include the area or work to be diverted or dewatered and method of the 
proposed activity.  All diversion or dewatering activities shall be designed to minimize 
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the impact to waters of the State, avoid fish entrainment, and maintain natural flows 
upstream and downstream.  All dewatering or diversion structures shall be installed in 
a manner that does not cause sedimentation, siltation or erosion upstream or 
downstream.  All dewatering or diversion structures shall be removed immediately 
upon completion of Project activities; 
 

29. This certification does not allow for the take, or incidental take, of any special status 
species. The Department shall use the appropriate protocols, as approved by the 
California Department of Fish and Wildlife and the USFWS, to ensure that Project 
activities do not impact the Beneficial Use of the Preservation of Rare and 
Endangered Species, as described in the San Francisco Bay Regional Water Quality 
Control Plan;  

 
30. The Department shall maintain a copy of this certification at the Project site to be 

available at all times to Project personnel. It is the Department’s responsibility to 
ensure that all personnel (employees, contractors, and subcontractors) are 
adequately informed and trained in the conditions of this certification; 

 
31. The Water Board may add to or modify the conditions of this certification, as 

appropriate, to implement any new or revised water quality standards and 
implementation plans adopted or approved pursuant to the Porter-Cologne Water 
Quality Control Act or section 303 of the Clean Water Act; 

 
32. This certification action is subject to modification or revocation upon administrative or 

judicial review, including review and amendment pursuant to Section 13330 of the 
California Water Code and Title 23 of the California Code of Regulations, Section 
3867; 

 
33. This certification action is not intended and shall not be construed to apply to any 

discharge from any activity involving a hydroelectric facility requiring a Federal Energy 
Regulatory Commission (FERC) license or an amendment to a FERC license, unless 
the pertinent certification application was filed pursuant to California Code of 
Regulations Title 23, Subsection 3855(b) and that application specifically identified 
that a FERC license or amendment to a FERC license for a hydroelectric facility was 
being sought; and 

 
34. Certification is conditioned upon total payment of the full fee required in State 

regulations (23 CCR Section 3833). The Water Board has received the full fee for this 
certification.  

 
We anticipate your cooperation in implementing these conditions. However, please be 
advised that any violation of water quality certification conditions is a violation of State law 
and subject to administrative civil liability pursuant to California Water Code, Section 
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13350. Failure to respond, inadequate response, late response, or failure to meet any 
condition of this certification may subject you to civil liability imposed by the Water Board to 
a maximum of $5,000 per day per violation or $10 for each gallon of waste discharged in 
violation of this certification.  
 
This certification includes requirements for information and reports. Any requirement for a 
report made as a condition to this action is a formal requirement pursuant to CWC section 
13267, and failure or refusal to provide, or falsification of such required report is subject to 
civil liability as described in California Water Code, Section 13268. 
 
If you have any question, please contact Dale Bowyer at (510) 622-2323, or via e-mail to 
DBowyer@waterboards.ca.gov. 
 
 Sincerely, 
 
 
 
 
 Bruce H. Wolfe 
 Executive Officer 
 
 
Attachments:  A- Summary of Permanent Impacts 
 B- Summary of Temporary Impacts 
 C- Summary of Mitigation Requirements for Permanent Impacts 
 D- Biofiltration Basin Design Details 
 E- Consideration of Public Comments 
  

 
cc (via e-mail):  Mr. Bill Orme SWRCB-DWQ Mr. Dale Bowyer, Water Board 

 Ms. Laurie Monarres, USACE Mr. Cyrus Vafai, Caltrans 
 Ms. Jane Hicks, Regulatory Branch, USACE Mr. Hardeep Takhar, Caltrans 
 Ms. Melissa Escaron, Caltrans Ms.Melissa Scianni, USEPA 
 Ms. Paula Gill, USACE Mr. Jason Brush, USEPA 
 Mr. Scott Steinwert, Circle Point Mr. Wilfung Martono, Caltrans 
 Ms. Janet Adams, Solano Trans. Mr. Dale Dennis, Solano Trans 
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Table 1: Summary of Permanent Impacts—Construction Package 1 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-45a 

Seasonal roadside drainage, impacted at two locations: 1) Where 
Lopes Road terminates to the north at Green Valley Road; and 2) 
North of I-80, east of Green Valley Road, south of Green Valley 

Creek  

0.10 acres 
(862 linear feet) 

OW-61 
Seasonal roadside drainage adjacent Southbound Green Valley 

Road, north of westbound I-80 
 0.04 acres 

OW-61a 
Seasonal roadside drainage adjacent westbound I-80. The impact 
area extends between just west of Green Valley Road and the I-80 

off-ramp to westbound State Route 12  
0.20 acres 

OW-61a Riparian vegetation (oak woodland) adjacent OW-61a 0.26 acres  

OW-180 
Drainage connecting wetlands W-180a and W-180b, north of 

westbound State Route 12, just east of Red Top Road 
0.01 acres 

W-13 
Vernal pool seasonal wetland adjacent westbound State Route 12 

approximately 250 feet west of Red Top Road 
0.02 acres 

W-14 
Vernal pool seasonal wetland adjacent westbound State Route 12 

approximately 1,800 feet west of Red Top Road 
0.01 acres 

W-15 
Vernal pool seasonal wetland adjacent westbound State Route 12 

approximately 250 feet northeast of existing Red Top Road 
terminus at State Route 12 

0.03 acres 

W-180a 
Vernal pool seasonal wetland adjacent westbound State Route 12 

approximately 300 feet northeast of existing Red Top Road 
terminus at State Route 12, just south of W-15 

0.09 acres 

W-180b 
Seasonal wetland adjacent westbound State Route 12 

approximately 400 feet south of Mangels Pond, immediately south 
of W-181 

0.05 acres 

W-181 Perennial marsh south of Mangels Pond and north of W-180b 0.01 acres 

W-45-1 
Seasonal wetland immediately north of westbound I-80 and 

immediately west of and below existing I-680 overpass 
0.01 acres 

W-45-2 
Seasonal wetland east of Green Valley Road, west of Green 

Valley Creek, and north of I-80 
0.03 acres 

W-45a-2 
Vernal pool seasonal wetland east of Green Valley Road, west of 

Green Valley Creek, north of I-80, south of W-45-2 
0.16 acres 

W-60 
Seasonal wetland adjacent the north side of the existing I-80 off 

ramp to westbound State Route 12 
0.20 acres 

W-61b 
Seasonal wetland adjacent north side of southbound Green Valley 

Road on-ramp to westbound I-80 
0.47 acres 

W-62 
Seasonal wetland adjacent the north side of the existing I-80 off 

ramp to westbound State Route 12, just north of W-60 
0.03 acres 

W-63 
Vernal pool Seasonal wetlands adjacent north side of westbound 
I-80 between Green Valley Road and off-ramp to State Route 12 

west 
0.02 acres 
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Table 1: Summary of Permanent Impacts—Construction Package 1 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

W-64 Seasonal wetlands adjacent north side of westbound I-80 between 
Green Valley Road and off-ramp to State Route 12 west 

0.02 acres 

W-143 0.05 acres 

  totals:

1.55 acres and 5 linear 
feet of fill to 

jurisdictional wetlands 
and waters; 0.26 acres 
of permanent impact to 

riparian woodland 

 
Table 2: Summary of Permanent Impacts—Construction Package 2 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-19 
Seasonal drainages west of southbound 680 at location of 

proposed Red Top Road/I-680 interchange 

0.04 acres 

OW-150 0.02 acres 

OW-151 0.02 acres 

W-20 Linear seasonal wetland between OW-19 and southbound I-680 0.05 acres 

W-21 
Seasonal wetland adjacent southbound I-680 at proposed location 

of Red Top Road on-ramp to southbound I-680 
0.01 acres 

W-C 
Seasonal wetlands east of northbound I-680 at location of 

proposed Red Top Road/I-680 interchange 

0.13 acres 

W-D 0.36 acres  

W-E 0.15 acres 

  
 totals:

0.78 acres of fill to 
jurisdictional wetlands 

and waters 

 
 
 
Table 3: Summary of Permanent Impacts—Construction Package 3 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

W-45 
Perennial marsh segment of Green Valley Creek just north of 

westbound I-80 
0.21 acres 

W-26 
Riparian woodland north of West Cordelia Road at location of 

future westbound I-80 to southbound I-680 connector 0.01 acres 

OW-8  
Jameson Canyon Creek beneath proposed I-80 to southbound I-

680 connector 
490 linear feet 
(0.34 acres) 

OW-8 Riparian Woodland along Jameson Canyon Creek 0.72 acres 
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Table 3: Summary of Permanent Impacts—Construction Package 3 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-45a 
Seasonal drainage adjacent the north side of westbound I-80 just 

east of Green Valley Road 
0.02 acres 

OW-161 
Seasonal drainage in footprint of the proposed Business Center 
Drive extension, approximately 900 feet due east from northern 

end of Mangels Pond 
0.01 acres 

OW-164 
Seasonal drainage upstream of Mangels Pond in footprint of the 

proposed Business Center Drive extension 
0.08 acres 

OW-175 
Seasonal drainage approximately 600 feet west of existing 
Business Center Drive terminus in footprint of the proposed 

Business Center Drive extension 

43 linear feet 
(0.01 acres) 

W-45-1 
Seasonal wetland adjacent the north side of westbound I-80 east 
of Green Valley Road in footprint of proposed westbound I-80 to 

southbound I-680 connector 
0.15 acres 

W-109 
Seasonal wetland between existing westbound I-80 mainline and 

I-80 westbound off-ramp to Green Valley Road 
0.18 acres 

W-182 
Seasonal wetland between existing westbound I-80 mainline and 
I-80 westbound off-ramp to Green Valley Road. Just east of W-

109 
0.48 acres 

W-F 
Seasonal wetland in footprint of the proposed Business Center 

Drive extension approximately 1800 feet due east from southern 
end of Mangels Pond 

0.01 acres 

  totals:

1.14 acres and 533 
linear feet of fill to 

jurisdictional wetlands 
and waters; 0.73 acres 
of permanent impact to 

riparian woodland 

 
 
Table 4: Summary of Permanent Impacts—Construction Package 4 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-8 Riparian Woodland along Jameson Canyon Creek 0.07 acres 

OW-8b-1 
Seasonal drainage immediately east of Red Top Road, south of 

State Route 12 
326 linear feet 

OW-8b-1 
Riparian woodland along seasonal drainage immediately east of 

Red Top Road, south of State Route 12 
0.89 acres 



  

A-4 
 

Table 4: Summary of Permanent Impacts—Construction Package 4 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-45a 
Seasonal drainage alongside eastbound I-80 between West 

Cordelia Road and Green Valley Road 
0.10 acres 

OW-90 Ledgewood Creek south of State Route 12 east 18 linear feet 

OW-90a 
Perennial drainage south of State Route 12 east approximately 

800 feet west of Beck Avenue 
0.01 acres 

OW-119 
Seasonal drainage outletting under State Route 12 immediately 

east of Pennsylvania Avenue 
0.01 acres 

W-28 
Seasonal wetland south of eastbound I-80 approximately 1,000 

feet northeast of West Cordelia Road intersection with I-80 
0.03 acres 

W-29 
Seasonal wetland south of eastbound I-80 approximately 1,100 

feet northeast of West Cordelia Road intersection with I-80 
0.01 acres 

W-30 
Seasonal wetland south of eastbound I-80 approximately 1,700 

feet northeast of West Cordelia Road intersection with I-80 
0.10 acres 

W-45a-1 
Seasonal wetland south of eastbound I-80 approximately 500 feet 

northwest of the terminus of Auto Plaza Court 
0.20 acres 

W-90 Ledgewood Creek at State Route 12 0.02 acres 

W-90a 
Perennial marsh south of State Route 12 east from approximately 

800 feet west of Beck Avenue to Beck Avenue 
0.02 acres 

W-145 
Seasonal wetland south of eastbound I-80 approximately 1,200 

feet northeast of West Cordelia Road intersection with I-80 
0.01 acres 

W-146 
Seasonal wetland south of eastbound I-80 approximately 800 feet 

northeast of West Cordelia Road intersection with I-80 
0.02 acres 

W-194 
Alkali seasonal marsh along southern side of SR 12 east, just 

west of Pennsylvania Avenue 
0.01 acres 

0.54 acres and 344 
linear feet of fill to 

jurisdictional wetlands 
and waters;  0.96 

acres of permanent 
impact to riparian 

woodland 

 
Table 5: Summary of Permanent Impacts—Construction Package 5 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-1 

Seasonal drainages in vicinity of the proposed Business Center 
Drive extension western terminus at westbound I-80 

157 linear feet 

OW-1a 213 linear feet 

OW-2 22 linear feet 

OW-2a 0.01 acres 
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Table 5: Summary of Permanent Impacts—Construction Package 5 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-3 
Seasonal drainage in location of proposed Business Center Drive 

extension on-ramp to westbound I-80 
0.01 acres 

OW-8 Riparian Woodland along Jameson Canyon Creek 0.11 acres 

OW-8a 
Riparian woodland along Jameson Canyon Creek at location of 

proposed Business Center Drive extension, south of SR 12 
0.20 acres 

OW-8b-1 
Riparian woodland along seasonal drainage immediately east of 

Red Top Road, south of State Route 12 
0.46 acres 

OW-8c 
Riparian woodland along seasonal Jameson Canyon Creek 

tributary, south of I-80, just northeast of confluence with Jameson 
Canyon Creek 

0.09 acres 

OW-158 Seasonal drainage north and south of SR 12 west approximately 
1,700 feet west of Red Top Road 

85 linear feet 

OW-158a 342 linear feet 

OW-158a Riparian woodland at OW-158a 0.41 acres 

OW-160a 
Seasonal drainage south of SR 12 west approximately 1,500 feet 

west of Red Top Road 
171 linear feet 

OW-162 
Seasonal drainage north and south of SR 12 west approximately 

1,050 feet west of Red Top Road 
395 linear feet 

OW-163 
Seasonal drainage north and south of SR 12 west approximately 

250 feet west of Red Top Road 
0.01 acres 

OW-175 
Seasonal drainage approximately 600 feet west of existing 
Business Center Drive terminus in footprint of the proposed 

Business Center Drive extension 

37 linear feet 
(0.01 acres) 

OW-175a 
Seasonal drainage north of SR 12 west, just north of the Red Top 

Road, adjacent eastern end of W-15 
0.01 acres 

W-13 
Vernal pool seasonal wetland north of SR 12 approximately 150 

feet west of the Red Top Road terminus 
0.26 acres 

W-14 
Vernal pool seasonal wetland north of SR 12 approximately 1600 
feet west of the Red Top Road terminus and directly north of OW-

160a 
0.08 acres 

W-15 
Vernal pool seasonal wetland north of SR 12 west, just northeast 

of Red Top Road 
0.08 acres 

W-26 
Riparian woodland north of West Cordelia Road at location of 

future westbound I-80 to southbound I-680 connector 
0.01 acres 

W-42 
Seasonal wetland adjacent southern side of Southern-Pacific 

railroad and eastbound I-80 
0.03 acres 

W-158a Seasonal wetland at southern extent of OW-158a 0.01 acres 

W-173 
Vernal pool seasonal wetland north of SR 12 west, just north of 

the Red Top Road 
0.01 acres 
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Table 5: Summary of Permanent Impacts—Construction Package 5 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

W-177 
Seasonal wetlands north of SR 12 west, just north of the Red Top 

Road 

0.01 acres 

W-178 0.01 acres 

W-179 0.01 acres 

W-180a 
Vernal pool seasonal wetland north of SR 12 west, just northeast 

of the Red Top Road 
0.08 acres 

W-180b 
Seasonal wetland north of SR 12 west, just north of the Red Top 
Road. East of W-180a with a hydrological connection via OW-180 

0.06 acres 

  totals:

0.68 acres and 1,422 
linear feet of fill to 

jurisdictional wetlands 
and waters; 1.28 acres 
of permanent impact to 

riparian woodland 

 
 
Table 6: Summary of Permanent Impacts—Construction Package 6 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-45 Green Valley Creek in I-80 Median 
11 linear feet 
(0.01 acres) 

11 linear feet of fill to 
jurisdictional waters 

 
Table 7: Summary of Permanent Impacts—Construction Package 7 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-8 Jameson Canyon Creek at I-80 
118 Linear Feet 

(0.06 acres) 

OW-61a 
Seasonal drainage adjacent northern side of existing westbound   

 I-80 off-ramp to SR 12 westbound 
0.02 acres 

OW-61a Riparian vegetation (oak woodland) adjacent OW-61a 0.02 acres 

W-26 
Riparian woodland north of West Cordelia Road at location of 

future westbound I-80 to southbound I-680 connector 
0.05 acres 

W-41 
Riparian Woodland along eastbound Cordelia Road, just south of 

I-80  
0.03 acres 
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Table 7: Summary of Permanent Impacts—Construction Package 7 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

W-60 
Seasonal wetland adjacent northern side of existing westbound     

I-80 off-ramp to SR 12 westbound 
0.11 acres 

  totals:

0.13 acres and 129 
linear feet of fill to 

jurisdictional wetlands 
and waters; 0.10 acres 
of permanent impact to 

riparian woodland 
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Summary of Temporary Impacts
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Table 8: Summary of Temporary Impacts—Construction Package 1 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-45a 

Seasonal roadside drainage, impacted at two locations: 1) Where 
Lopes Road terminates to the north at Green Valley Road; and 2) 
North of I-80, east of Green Valley Road, south of Green Valley 

Creek  

0.02 acres 

OW-61a 
Seasonal roadside drainage adjacent westbound I-80. The impact 
area extends between just west of Green Valley Road and the I-80 

off-ramp to westbound State Route 12  
0.05 acres 

W-A1 
Seasonal wetland between Grobric Court, Central Way, and 

Ritchie Road 
0.18 acres 

W-45-2 
Seasonal wetland east of Green Valley Road, west of Green 

Valley Creek, and north of I-80 
0.03 acres 

W-65 
Seasonal wetland adjacent north side of westbound I-80 between 

Green Valley Road and off-ramp to State Route 12 west. 
Approximately 200 feet north of W-64 

0.01 acres 

W-181 Perennial marsh south of Mangels Pond and north of W-180b 0.01 acres 

  totals:

0.30 acres of 
temporary impact to 

jurisdictional wetlands 
and waters  

 
Table 9: Summary of Temporary Impacts—Construction Package 2 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-150 
Seasonal drainage west of southbound 680 at location of 

proposed Red Top Road/I-680 interchange 
0.05 acres 

  
 totals:

0.05 acres of 
temporary impact to 
jurisdictional waters 

 
 
 
Table 10: Summary of Temporary Impacts—Construction Package 3 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

W-26 
Riparian woodland north of West Cordelia Road at location of 

future westbound I-80 to southbound I-680 connector 
0.02 acres 

OW-8  
Jameson Canyon Creek beneath proposed I-80 to southbound I-

680 connector 
80 linear feet 
(0.06 acres) 
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Table 10: Summary of Temporary Impacts—Construction Package 3 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-45 Green Valley Creek at I-80 
111 linear feet 
(0.18 acres) 

OW-45a 
Seasonal drainage adjacent the north side of westbound I-80 just 

east of Green Valley Road 
0.01 acres 

OW-150 
Seasonal drainage west of southbound 680 at location of 

proposed Red Top Road/I-680 interchange 
0.04 acres 

  totals:

0.05 acres and 191 
linear feet of 

temporary impacts 
to jurisdictional 

waters; 0.02 acres 
of temporary 

impacts to riparian 
woodland 

 
 
Table 11: Summary of Temporary Impacts—Construction Package 4 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-8 Jameson Canyon Creek at I-80 
30 linear feet 
(0.02 acres) 

OW-45a 
Seasonal drainage alongside eastbound I-80 between West 

Cordelia Road and Green Valley Road 
0.01 acres 

W-26 
Riparian woodland north of West Cordelia Road at location of 

future westbound I-80 to southbound I-680 connector 
0.18 acres 

W-28 
Seasonal wetland south of eastbound I-80 approximately 1,000 

feet northeast of West Cordelia Road intersection with I-80 
0.01 acres 

W-30 
Seasonal wetland south of eastbound I-80 approximately 1,700 

feet north ast of West Cordelia Road intersection with I-80 
0.05 acres 

W-144 
Seasonal wetland south of eastbound I-80 approximately 1,100 

feet northeast of West Cordelia Road intersection with I-80 
0.01 acres 

W-145 
Seasonal wetland south of eastbound I-80 approximately 1,200 

feet northeast of West Cordelia Road intersection with I-80 
0.01 acres 

0.08 acres and 30 
linear feet of temporary 
impact to jurisdictional 
wetlands and waters 
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Table 12: Summary of Temporary Impacts—Construction Package 5 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-1 Seasonal drainages in vicinity of the proposed Business Center 
Drive extension western terminus at westbound I-80 

215 linear feet 

OW-2a 0.01 acres 

OW-8 
Jameson Canyon Creek beneath proposed I-80 to southbound I-

680 connector 
162 linear feet 
(0.14 acres) 

OW-8a 
Jameson Canyon Creek at location of proposed Business Center 

Drive extension, south of SR 12 
67 linear feet 
(0.03 acres) 

OW-8b-1 
Seasonal drainage immediately east of Red Top Road, south of 
State Route 12. Temporary impacts at three separate locations 

265 linear feet 
(0.06 acres) 

OW-8c 
Seasonal Jameson Canyon Creek tributary, south of I-80, just 

northeast of confluence with Jameson Canyon Creek 
14 linear feet 
(0.01 acres) 

OW-160a 
Seasonal drainage south of SR 12 west approximately 1,500 feet 

west of Red Top Road 
11 linear feet 
(0.01 acres) 

OW-162 
Seasonal drainage north and south of SR 12 west approximately 

1,050 feet west of Red Top Road 
46 linear feet 
(0.01 acres) 

OW-175a 
Seasonal drainage north of SR 12 west, just north of the Red Top 

Road, adjacent eastern end of W-15 
0.01 acres 

OW-176 
Seasonal drainage approximately 500 feet west of existing 
Business Center Drive terminus in footprint of the proposed 

Business Center Drive extension 

19 linear feet 
(0.01 acres) 

W-15 
Vernal pool easonal wetland north of SR 12 west, just northeast of 

Red Top Road 
0.08 acres 

W-26 
Riparian woodland north of West Cordelia Road at location of 

future westbound I-80 to southbound I-680 connector 
0.03 acres 

W-41 
Riparian Woodland along eastbound Cordelia Road, just south of 

I-80 
0.03 acres 

W-158 
Seasonal wetland at southeastern extent of OW-158a, 

immediately adjacent northern edge of Southern Pacific Railroad 
0.01 acres 

W-158a Seasonal wetland at southern extent of OW-158a 0.01 acres 

W-160 
Seasonal wetland with hydrologic connection and downstream of 

OW-160a  
0.01 acres 

W-180b 
Seasonal wetland north of SR 12 west, just north of the Red Top 
Road. East of W-180a with a hydrological connection via OW-180 

0.08 acres 

W-181 Perennial marsh south of Mangels Pond and north of W-180b 0.08 acres 
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Table 12: Summary of Temporary Impacts—Construction Package 5 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

  totals:

0.06 acres and 799 
linear feet of temporary 
impact to jurisdictional 
wetlands and waters; 

0.06 acres of 
temporary impacts 

to riparian woodland 

 
 
Table 13: Summary of Temporary Impacts—Construction Package 6 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-45a 

Seasonal roadside drainage, impacted at two locations: 1) Where 
Lopes Road terminates to the north at Green Valley Road; and 2) 
North of I-80, east of Green Valley Road, south of Green Valley 

Creek 

0.01 acres 

0.01 acres of 
temporary impact to 
jurisdictional waters 

 
Table 14: Summary of Temporary Impacts—Construction Package 7 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Jurisdictional Feature Impacted and Location 
Acreage and/or 

Linear Footage of 
Permanent Impact 

OW-8 Jameson Canyon Creek at I-80 
15 linear feet 
(0.01 acres) 

OW-8c 
Seasonal Jameson Canyon Creek tributary, south of I-80, just 

northeast of confluence with Jameson Canyon Creek 
14 linear feet 
(0.01 acres) 

  totals:
29 linear feet of 

temporary impact to 
jurisdictional waters; 
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Table 1: Summary of Mitigation for Permanent Impacts—Construction Package 1 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage 
of Permanent Impact 

Mitigation 

OW-45a 
0.10 acres 

(862 linear feet) 

Construction of 1,060 linear feet of unlined, earthen 
ditch within the project limits during Package 1 

construction 

OW-61  0.04 acres 
Creation of 0.08 acres of seasonal wetlands at the 

Suisun Creek Preserve 

OW-61a 
0.20 acres 

(2,871 linear feet) 

Construction of 3,531 linear feet of unlined, earthen 
ditch within the project limits during Package 1 

construction 

OW-61a 
(riparian) 

0.26 acres  
Creation of 0.52 acres of riparian habitat at the Suisun 

Creek Preserve 

OW-180 
0.01 acres 

(169 linear feet) 

Construction of 208 linear feet of unlined, earthen 
ditch within the project limits during Package 1 

construction 

W-13 0.02 acres 
Creation of 0.04 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-14 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-15 0.03 acres 
Creation of 0.06 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-180a 0.09 acres 
Creation of 0.18 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-180b 0.05 acres 
Creation of 0.10 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-181 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-45-1 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-45-2 0.03 acres 
Creation of 0.06 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-45a-2 0.16 acres 
Creation of 0.32 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-60 0.20 acres 
Creation of 0.40 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-61b 0.47 acres 
Creation of 0.94 acres of seasonal wetlands at the 

Suisun Creek Preserve 
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Table 1: Summary of Mitigation for Permanent Impacts—Construction Package 1 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage 
of Permanent Impact 

Mitigation 

W-62 0.03 acres 
Creation of 0.06 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-63 0.02 acres 
Creation of 0.04 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-64 
0.02 acres 

Creation of 0.04 acres of seasonal wetlands at the 
Suisun Creek Preserve W-143 

  totals:

Construction of 4,799 linear feet of unlined, earthen 
ditch within the project limits during Package 1 

construction; Creation of 2.38 acres of seasonal 
wetlands at Suisun Creek Preserve; Creation of 0.52 
acres of riparian habitat at the Suisun Creek Preserve 

 
 
Table 2: Summary of Mitigation for Permanent Impacts—Construction Package 2 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage 
of Permanent Impact 

Mitigation 

OW-19 0.04 acres 
Creation of 0.08 acres of seasonal wetlands at the 

Suisun Creek Preserve 

OW-150 0.02 acres 
Creation of 0.04 acres of seasonal wetlands at the 

Suisun Creek Preserve 

OW-151 0.02 acres 
Creation of 0.04 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-20 0.05 acres 
Creation of 0.10 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-21 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-C 0.13 acres 
Creation of 0.26 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-D 0.36 acres  
Creation of 0.72 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-E 0.15 acres 
Creation of 0.30 acres of seasonal wetlands at the 

Suisun Creek Preserve 

  totals:
Creation of 1.56 acres of seasonal wetlands at the 

Suisun Creek Preserve 
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Table 3: Summary of Mitigation for Permanent Impacts—Construction Package 3 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage 
of Permanent Impact 

Mitigation 

W-45 0.21 acres 
Creation of 0.42 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-26 
(riparian) 

0.01 acres 
Creation of 0.02 acres of riparian habitat at the Suisun 

Creek Preserve 

OW-8  
490 linear feet 
(0.34 acres) 

Creation of 490 linear feet of creek channel at Suisun 
Creek Preserve 

OW-8 
(riparian) 

0.72 acres 
Creation of 1.44 acres of riparian habitat at the Suisun 

Creek Preserve 

OW-45a 
0.02 acres 

(94 linear feet) 

Construction of 116 linear feet of unlined, earthen 
ditch within the project limits no later than during 

Package 3 construction 

OW-161 0.01 acres Creation of 0.02 acres of seasonal wetlands at the 
Suisun Creek Preserve 

OW-164 0.08 acres Creation of 0.16 acres of seasonal wetlands at the 
Suisun Creek Preserve 

OW-175 
43 linear feet 
(0.01 acres) 

Creation of 43 linear feet of creek channel at Suisun 
Creek Preserve 

W-45-1 0.15 acres 
Creation of 0.30 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-109 0.18 acres 
Creation of 0.36 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-182 0.48 acres 
Creation of 0.96 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-F 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 

  totals:

Creation of 2.24 acres of seasonal wetlands at the 
Suisun Creek Preserve; Creation of 533 linear feet of 
creek channel at Suisun Creek Preserve; Creation of 

1.46 acres of riparian habitat at the Suisun Creek 
Preserve; Construction of 116 linear feet of unlined, 
earthen ditch within the project limits no later than 

during Package 3 construction 
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Table 4: Summary of Mitigation for Permanent Impacts—Construction Package 4 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage 
of Permanent Impact 

Mitigation 

OW-8 
(riparian) 

0.07 acres 
Creation of 0.14 acres of riparian habitat at the Suisun 

Creek Preserve 

OW-8b-1 326 linear feet 
Creation of 326 linear feet of creek channel at Suisun 

Creek Preserve 

OW-8b-1 
(riparian) 

0.89 acres 

Creation of 1.21 acres of riparian habitat at the Suisun 
Creek Preserve 

Creation and/or restoration of 0.57 acres of riparian 
habitat at a location TBD 

OW-45a 
0.10 acres 

(2,071 linear feet) 

Construction of 2,547 linear feet of unlined, earthen 
ditch within the project limits no later than during 

Package 4 construction 

OW-90 18 linear feet 
Creation of 18 linear feet of creek channel at Suisun 

Creek Preserve 

OW-90a 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 

OW-119 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-28 0.03 acres 
Creation of 0.06 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-29 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-30 0.10 acres 
Creation of 0.20 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-45a-1 0.20 acres 
Creation of 0.40 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-90 0.02 acres 
Creation of 0.04 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-90a 0.02 acres 
Creation of 0.04 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-145 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-146 0.02 acres 
Creation of 0.04 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-194 0.01 acres 
Creation of 0.02 acres of seasonal wetlands at the 

Suisun Creek Preserve 
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Table 4: Summary of Mitigation for Permanent Impacts—Construction Package 4 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage 
of Permanent Impact 

Mitigation 

  totals:

Creation of 344 linear feet of creek channel at Suisun 
Creek Preserve; Construction of 2,547 linear feet of 

unlined, earthen ditch within the project limits no later 
than during Package 4 construction; Creation of 1.35 

acres of riparian habitat at the Suisun Creek Preserve; 
Creation and/or restoration of 0.57 acres of riparian 
habitat at a location TBD; Creation of 0.88 acres of 
seasonal wetlands at the Suisun Creek Preserve 

 
Table 5: Summary of Mitigation for Permanent Impacts—Construction Package 5 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage of 
Permanent Impact 

Mitigation 

OW-1 157 linear feet 
Creation of 157 linear feet of creek channel at 

Suisun Creek Preserve 

OW-1a 213 linear feet 
Creation of 213 linear feet of creek channel at 

Suisun Creek Preserve 

OW-2 22 linear feet 
Creation of 44 linear feet of creek channel at 

Suisun Creek Preserve 

OW-2a 0.01 acres 
Creation of 0.015 acres of seasonal wetlands at 

the Suisun Creek Preserve 

OW-3 0.01 acres 
Creation of 0.015 acres of seasonal wetlands at 

the Suisun Creek Preserve 

OW-8 
(riparian) 

0.11 acres 
Creation and/or restoration of 0.22 acres of 

riparian habitat at a location TBD 

OW-8a 
(riparian) 

0.20 acres 
Creation and/or restoration of 0.40 acres of 

riparian habitat at a location TBD 

OW-8b-1 

(riparian) 
0.46 acres 

Creation and/or restoration of 0.92 acres of 
riparian habitat at a location TBD 

OW-8c 
(riparian) 

0.09 acres 
Creation and/or restoration of 0.18 acres of 

riparian habitat at a location TBD 

OW-158 85 linear feet 
Creation of 85 linear feet of creek channel at 

Suisun Creek Preserve 

OW-158a 342 linear feet 
Creation of 342 linear feet of creek channel at 

Suisun Creek Preserve 

OW-158a 
(riparian) 

0.41 acres 
Creation and/or restoration of 0.82 acres of 

riparian habitat at a location TBD 

OW-160a 171 linear feet 
Creation of 171 linear feet of creek channel at 

Suisun Creek Preserve 

OW-162 395 linear feet 
Creation of 395 linear feet of creek channel at 

Suisun Creek Preserve 

OW-163 0.01 acres 
Creation of 0.015 acres of seasonal wetlands at 

the Suisun Creek Preserve 
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Table 5: Summary of Mitigation for Permanent Impacts—Construction Package 5 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage of 
Permanent Impact 

Mitigation 

OW-175 37 linear feet 
Creation of 37 linear feet of creek channel at 

Suisun Creek Preserve 

OW-175a 0.01 acres 
Creation of 0.015 acres of seasonal wetlands at 

the Suisun Creek Preserve 

W-13 0.26 acres 
Creation of 0.39 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-14 0.08 acres 
Creation of 0.12 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-15 0.08 acres 
Creation of 0.12 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-26 
(riparian) 

0.01 acres 
Creation and/or restoration of 0.02 acres of 

riparian habitat at a location TBD 

W-42 0.03 acres 
Creation of 0.045 acres of seasonal wetlands at 

the Suisun Creek Preserve 

W-158a 0.01 acres 
Creation of 0.015 acres of seasonal wetlands at 

the Suisun Creek Preserve 

W-173 0.01 acres 
Creation of 0.015 acres of seasonal wetlands at 

the Suisun Creek Preserve 

W-177 0.01 acres 
Creation of 0.015 acres of seasonal wetlands at 

the Suisun Creek Preserve 

W-178 0.01 acres 
Creation of 0.015 acres of seasonal wetlands at 

the Suisun Creek Preserve 

W-179 0.01 acres 
Creation of 0.015 acres of seasonal wetlands at 

the Suisun Creek Preserve 

W-180a 0.08 acres 
Creation of 0.12 acres of seasonal wetlands at the 

Suisun Creek Preserve 

W-180b 0.06 acres 
Creation of 0.09 acres of seasonal wetlands at the 

Suisun Creek Preserve 

  totals:

Creation of 1,444 linear feet of creek channel at 
Suisun Creek Preserve; Creation of 1.02 acres of 
seasonal wetlands at the Suisun Creek Preserve; 

Creation and/or restoration of 2.56 acres of 
riparian habitat at a location TBD 

 
 
Table 6: Summary of Mitigation for Permanent Impacts—Construction Package 6 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage of 
Permanent Impact 

Mitigation 

OW-45 
11 linear feet 
(0.01 acres) 

Creation of 22 linear feet of creek channel at 
Suisun Creek Preserve 

  totals:
Creation of 22 linear feet of creek channel at 

Suisun Creek Preserve 

 



   

  

C-7 
 

 
Table 7: Summary of Mitigation for Permanent Impacts—Construction Package 7 (continued) 

Feature ID 
(as provided in 

application 
materials) 

Acreage and/or Linear Footage of 
Permanent Impact 

Mitigation 

OW-8 118 Linear Feet 
(0.06 acres) 

Creation of 118 linear feet of creek channel at 
Suisun Creek Preserve 

OW-61a 
0.02 acres 

(236 linear feet) 

Construction of 290 linear feet of unlined, earthen 
ditch within the project limits no later than during 

Package 7 construction 

OW-61a 
(riparian) 

0.02 acres 
Creation and/or restoration of 0.04 acres of 

riparian habitat at a location TBD 

W-26 
(riparian) 

0.05 acres 
Creation and/or restoration of 0.10 acres of 

riparian habitat at a location TBD 

W-41 
(riparian) 

0.03 acres 
Creation and/or restoration of 0.06 acres of 

riparian habitat at a location TBD 

W-60 0.11 acres 
Creation of 0.17 acres of seasonal wetlands at the 

Suisun Creek Preserve 

  totals:

Creation of 118 linear feet of creek channel at 
Suisun Creek Preserve; Construction of 290 linear 

feet of unlined, earthen ditch within the project 
limits no later than during Package 7 construction; 
Creation of 0.17 acres of seasonal wetlands at the 

Suisun Creek Preserve; Creation and/or 
restoration of 0.20 acres of riparian habitat at a 

location TBD 
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Consideration of Comments Received from Citizens Committee to Complete the Refuge 
Comment Consideration of Comment

We are concerned that the estimated direct 
impacts to waters of the state (and U.S.) increase 
with each new document we review (PN - Draft 
MMP1 - Draft MMP2).  We believe this is 
indicative of the fact the application was 
submitted prematurely, before Caltrans has 
access to all available and necessary information 
(property access, etc.).  We believe it is 
necessary, therefore, for Caltrans to provide 
some assurance that additional impacts will not 
be unveiled during construction or as 
Construction Packages 2-7 are implemented. 

We cannot restrict Caltrans from changing their project design 
after the certification has been issued. Should Caltrans change 
the project design and incur additional impacts to State waters, 
then a certification modification and/or additional mitigation may 
be required. Refer to certification condition # 15, which addresses 
this concern. 

Our question remains regarding whether changes 
on adjacent properties could impact the long-term 
sustainability of the proposed mitigation site, 
particularly those lands to the north and east of 
the proposed mitigation area. 

It is unlikely that changes in adjacent land use would significantly 
affect the long-term sustainability of the mitigation site. The 
mitigation site would receive water from the northern connector 
drainage ditch which collects excess water from irrigation and 
storm events. Properties in the area are currently zoned for 
agricultural uses and are not anticipated to change per the County 
General Plan. The property to the east is owned by the same 
property owner as the mitigation site. This area is being proposed 
for a mitigation bank.  The property to the north is owned by a 
cattle rancher. A drainage easement would be placed over the 
portion of his property supplying water from the northern ditch. 
 

We would like confirmation of the source of 
hydrology for the large area of wetlands located 
along the western portion of the mitigation site.  
The information provided seems to indicate direct 
precipitation is the source of the seasonal 
wetlands, but we request confirmation of the 

Caltrans ensures that this wetland area is not affected by off-site 
hydrology and receives water from direct precipitation. A small 
earthen berm separates this area from the property located to the 
north. An area of approximately 125 acres would continue to 
provide runoff to this wetland following mitigation construction.  
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source of hydrology for existing wetlands (within 
the proposed mitigation site). 

If direct precipitation is the source of hydrology, 
the project proponent must ensure that 
construction, erosion/sediment control measures, 
stockpiling of material, etc. will not result in 
alteration of the hydrological regime, or result in 
degradation or diminished areal extent of the 
existing wetlands.  The RWQCB should require 
the areal extent of existing wetlands and waters 
(those that are being "preserved") be mapped and 
included in annual monitoring reports. 

We don't have a compelling reason to suspect that the proposed 
activities would indirectly impact existing wetlands.  If we were to 
require monitoring of existing wetlands and noticed a decline in 
jurisdictional area, we would likely not be able to identify a causal 
relationship in the absence of an overwhelming probable cause. 
 
Direct unreported impacts to jurisdictional wetlands and waters 
are prohibited by this certification. 

The proposed success criteria are inadequate: 

Under performance criteria for created wetlands - 
the criteria should be more stringent than 60% 
cover - 60% cover by which species? 

Success criteria for riparian habitat should be 
more than just survivorship - survivorship alone 
doesn't provide any indication of the degree to 
which the created habitat is flourishing - shouldn't 
there be an inclusion of a requirement for 
increased % cover? 

Monitoring should extend well beyond two years 
of cessation of irrigation. 

Performance criteria shall be revised and proposed in a revised 
MMP. The MMP shall be subject to public review and comment. 
See certification conditions 3 and 7. 
 
The certification requires that the final MMP include ”A plan to 
wait two full growing seasons after termination of supplemental 
irrigation before considering success of the associated plantings” 

Grazing - While we agree grassland habitat can 
benefit from grazing, we are concerned about the 
introduction of nuisance/invasive species.  We are 

Comment noted. See certification condition no. 3.h; The 
certification requires that the final MMP include “A grazing plan 
that prohibits cattle from entering riparian areas. The Department 
may propose “flash grazing” in riparian areas after defining 
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also concerned about the impacts of cattle in 
particular on the preserved, enhanced, restored, 
or created waters of the state.  The project 
proponent must ensure grazing will not adversely 
impact waters of the state, and if adverse impacts 
result (e.g. diminished areal extent, continued 
introduction of nuisance/invasive species, etc.) 
grazing must be prohibited in waters of the state. 

triggers for such grazing as well as management protocol to 
ensure damage to channel morphology and riparian plants are 
prevented. If cattle would be allowed to enter wetland areas, the 
grazing plan shall explain the benefit to wetland grazing, the 
circumstances and timing under which wetland grazing would be 
allowed, and how the wetlands would be protected.” 

The grazing plan should be subject to restrictions 
should listed species become established - the 
grazing plan would need to be consistent with the 
protection of listed species. 

Comment noted. See language added to certification condition 
no. 3.h. 

Salt marsh harvest mouse - although a habitat 
assessment has been conducted for this species, 
prior to construction activities within the proposed 
mitigation site, USFWS and CDFW should be 
contacted to determine whether surveys for the 
species are required. 

Comment noted. It is our understanding that authorization from 
USFWS and CDFG will be necessary before mitigation may 
commence. Authorization would entail evaluation of potential 
impacts to special status species. 

Newly created/established wetlands will be seeded 
with a native wetlands species seed mix" - is the 
seed mix from local seed sources to ensure 
genetic integrity? 

Comment noted. See certification condition no. 3.b  
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Funding - "If Grizzly Bay LLC cannot qualify for 
one of these types of financial assurances, an 
alternative mechanism such as formal documented 
commitment from Caltrans or other public authority 
shall be issued." What other "public authority"? 
Why wouldn't it be Caltrans? 

Grizzly Bay LLC insists it is fully capable of funding the required 
assurances.  These assurances would be provided in advance of 
construction so funding would be in place prior to any impacts on 
the mitigation site. STA/Caltrans will also be required to provide a 
funding assurance letter (see condition no. 4). 

 
Irrigation plan - "It is currently assumed that 
irrigation of planted trees and shrubs will be 
performed with a drip irrigation system."  What is 
the source of irrigated water? 

Temporary irrigation water would be provided to all riparian 
planting through a drip irrigation system. A new PVC line would 
extend from the existing Club House on Chadbourne Road to the 
Mitigation Site.  This will be a pressurized, metered source with 
shutoff and timers.

Removal of exotic invasives should not be limited 
to the list provided. 

Agreed. We have asked Caltrans to revise the MMP to revise the 
mitigation plan to identify specific non-native species that are 
naturalized to the area and that also do not represent a threat to 
development of healthy wetland and riparian systems. We also 
have asked them to change invasive plant performance standards 
to address potential threats from plants outside the list of those 
identified in the draft MMP. Please look for a revised condition 
once the revised MMP is issued. 

Herbicides should not be used on the site without 
the approval of the USFWS, CDFW, RWQCB. 

Noted. Please refer to certification condition 3.d. 

What means of "rodent control" is used to protect 
the integrity of the levees?  Are rodenticides used 
and could this adversely impact sensitive species 
such as the Swainson's hawk? 

We do not know at this time. Although this is out of our 
jurisdiction, we have asked Caltrans about this and are awaiting a 
reply.   
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"In the event that additional freshwater is needed 
to maintain wetland habitat on the Mitigation Area, 
Grizzly Bay, LLC is able to obtain water from the 
Solano Irrigation District. The Solano Irrigation 
District currently provides irrigation water to the 
surrounding properties directly north of the 
Mitigation Area through a series of irrigation 
ditches. Minor modifications could be implemented 
in the ditch system in order to provide Solano 
Irrigation District water into the drainage channel 
providing water to the Mitigation Area. If there is a 
necessity to augment freshwater to the Mitigation 
Area, Grizzly Bay, LLC may need to construct 
additional connecting channel features to obtain 
Solano Irrigation District water. It would be the 
responsibility of Grizzly Bay, LLC or property 
owner to obtain all required permits/authorizations 
prior to undertaking these actions."     This 
statement raises concerns regarding the long-term 
sustainability of the proposed compensatory 
mitigation.   

Comment noted. The designers of the mitigation insist that 
created seasonal wetlands would be sustained by direct 
precipitation as well as overflow from the channel during the 
winter.  No additional water is expected during the summer to 
support wetlands, allowing the wetland features to dry.  
 
Augmentation of flows during dry months are proposed at < 2 
cubic feet per second to support plant communities along the 
newly created channel. Upstream water sources are available in 
dry months from irrigation tail water and other unspecified 
upstream sources. 
 
Use of Solano Irrigation District water is not a requirement of this 
certification—it is only mentioned as a possible adaptive 
management measure should the identified sources of water 
appear inadequate to meet mitigation goals.  
 
 

The major concern is the necessity for a variety of 
potentially tenuous agreements to ensure likelihood 
of success.  Levees must be maintained, pumping 
and associated costs must be continued, a 
drainage easement is necessary and potential 
modifications to that agreement are necessary to 
provide a source of hydrology, and grazing must be 
managed.  We are therefore concerned about the 
long-term viability of the proposed mitigation site. 

Comment noted. We believe the site is viable long-term because 
the levee integrity and pumping regime are significant regional 
priorities involving stakeholders other than the mitigation site 
sponsor. 
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Figures 12 and 13 provide a conceptual design for 
created wetlands, vernal pools, riparian woodland, 
and channel recreation. I don't believe the most 
recent MMP still states the intent to create vernal 
pool habitat 

Caltrans is not proposing vernal pool habitat at Suisun Creek 
Preserve because the site is not appropriate for vernal pool 
creation. 

Would bringing in water from off-site impact existing 
wetlands? 

Water being received from the northern connector drainage ditch 
is excess water from irrigation and storm events and is not water 
that would otherwise sustain wetlands. Caltrans will be “tapping-
in” to a water source that would otherwise be pumped directly to 
tidal waters at the far southern end of the Grizzly Bay mitigation 
parcel. 

Alternatively, the Mitigation Plan mentions the 
possibility of accepting treated water from the 
nearby waste water treatment plant. If tertiary (?) 
waste water is proposed as a water source, the 
project proponent should be required to 
demonstrate that endocrine disrupting chemicals 
(EDCs) are not present in the treated water, as 
there are adverse ramifications for amphibians and 
fish exposed to EDCs.  
Is this no longer being proposed? 

This is no longer being proposed. 

Consistent with the Corps Mitigation and Monitoring 
Guidelines, December 2004, longitudinal profiles of 
the created channels, as well as reference 
locations upstream and downstream of the channel 
creation should be provided. Before and after bank-
full flows above and downstream of the created 
channels should be monitored. Cross-sections of 
the created channel, and reference locations above 
stream and downstream of the created channel 
should be provided. If necessary, water rights 

Due to the relatively low-gradient and low-velocity nature of the 
channel, as well as the fact that the channel will be very low in the 
watershed, we are not particularly concerned with changes in 
channel morphology.  
 
Water that is received from the drainage ditch to the north is 
irrigation and stormwater runoff.  According to Caltrans, there are 
no water rights associated with this water as it is drainage water. 
Certification condition number 4 requires Caltrans to secure any 
water source used to support mitigation site functions. 
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availability should also be provided. It appears the 
MMP incorporates these requirements. It also 
appears information regarding water rights will be 
provided. 

 

 
Vernal Pool Fairy Shrimp and Vernal Pool Tadpole 
Shrimp - Caltrans has proposed the preservation of 
1.71 acres of vernal pool and swale habitat and the 
creation of 1.45 acres of restoration of vernal pool 
and swale habitat no later than 60 calendar days 
prior to the date of initial ground disturbance of the 
specific construction packages. Once again, for 
purposes of clarity, to preserve institutional 
knowledge, and to ensure compliance, the timing of 
these impacts should be indicated on Table 1 as 
recommended above. The Conservation Measure 
(#21) also states the location of the compensation 
will be submitted for approval by the Service. Does 
Caltrans propose to create/restore/preserve habitat 
for vernal pool species at the Suisun Creek 
Preserve? If so, the Mitigation Plan would have to 
provide substantive information regarding the 
existing and proposed hydrological regime as 
discussed above. The Mitigation Plan would also 
need to describe the target suite of vernal pool 
species, proposed pond depths (all to be 18"?) and 
duration of ponding, etc. Where is this now being 
proposed? Is it at the Elsie Gridley mitigation bank? 
If so, have issues regarding not meeting success 
criteria been resolved? 

Caltrans is not proposing to create/restore/preserve habitat for 
vernal pool species at the Suisun Creek Preserve. 
 
We do not know where mitigation for vernal pool shrimp will 
occur. We defer to the United States Fish and Wildlife Service to 
ensure that these special status species are protected.  
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GREEN VALLEY ROAD OVERCROSSING (BR. NO. 23-0246) 

SOLANO COUNTY, CALIFORNIA 

04-SOL-80 PM 12.8 EA 04-0A5341 

 

1.0 SCOPE OF WORK 

The purpose of this investigation was to evaluate the general soil conditions at the project site, to 

evaluate their engineering properties, and to provide foundation design recommendations for the 

proposed Green Valley Road Overcrossing, as part of the I-80/I-680/SR 12 Interchange project, 

located in Solano County, California.  The scope of work performed for this investigation included 

a review of the readily available geologic literature pertaining to the site, obtaining representative 

soil samples and logging soil materials encountered in the exploratory borings, conducting Cone 

Penetration Tests (CPT), laboratory testing of the collected samples, engineering analysis of the 

field and laboratory data, and preparation of this report.  This report presents the results of our 

geotechnical engineering investigation for the proposed overcrossing structure.  The approximate 

location of the site is shown on the Site Map (Plate I-1) in Appendix I of the report. 

 

Due to limitations inherent in geotechnical investigations, it is neither uncommon to encounter 

unforeseen variations in the soil conditions during construction nor is it practical to determine all 

such variations during an acceptable program of drilling and sampling for a project of this scope.  

Such variations, when encountered, generally require additional engineering services to attain a 

properly constructed project.  We, therefore, recommend that a contingency fund be provided to 

accommodate any additional charges resulting from technical services that may be required during 

construction. 

 

The geotechnical recommendations presented in this report are intended for design input and are 

not intended to be used as specifications.  These recommendations should not be used directly for 

bidding purposes or for construction cost estimates. 

 

2.0 PROJECT DESCRIPTION  

A new overcrossing structure is proposed to replace the existing Green Valley Road Overcrossing 

at I-80.  The new overcrossing structure will be located approximately 250 feet northeast of the 

existing structure, and it will be a two-span cast-in-place concrete box girder structure, 
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approximately 374 feet long.  During 95% design phase, it was decided to widen the bridge to 

about 84 feet wide to accommodate one more lane.  Future widening is still anticipated along the 

east side of the new structure at a later date.  Deep abutments are planned for both abutments to 

reduce the length of the structure.  It is planned to use 16-inch diameter open ended steel pipe piles 

(Caltrans standard Class 200 Alt. “W”) for foundation support. 

 

New approach embankments up to 30 to 40 feet are required at both abutments.  The embankment 

at Abutment 1 will be supported by a Mechanically Stabilized Earth (MSE) wall (Retaining Wall 

No. 8) on the east side and a cantilever retaining wall (Caltrans Standard Type 1 (Mod.), Retaining 

Wall No. 9) on the west side.  The embankment at Abutment 3 will have side slopes of 4H:1V on 

the northeast side and 2H:1V on the southwest side.   

 

Due to the presence of the liquefiable soils, the lateral spreading potential is considered high for 

the embankment at Abutment 1, which will be supported by Retaining Walls 8 and 9.  Therefore, it 

is proposed to conduct ground treatment with Controlled Low Strength Material (CLSM) columns 

to mitigate the potential hazard.  We engaged Acacia Consultants & Engineers (Acacia CE) to 

perform the design of the CLSM treatment.   

 

3.0 EXCEPTIONS TO POLICY 

Normal procedures were assumed for construction of the bridge structure throughout our analysis 

and represent one of the bases of recommendations presented herein.  The investigation and design 

for the proposed foundations has followed Caltrans policy.  Exception to policy is not needed. 

 

4.0 FIELD INVESTIGATION AND TESTING PROGRAM 

Based on the readily available information (as-built plans), three exploratory borings (Borings 

A-09-003, A-09-005, and A-09-130) and three CPTs (CPT-10-003A, CPT-09-004, and 

CPT-10-005A), were conducted to a maximum depth of 120 feet below the existing ground 

surface.  After our discussion with Caltrans engineers, two additional borings (R-10-003A and 

R-10-004A) were drilled along the proposed alignment of the overcrossing in order to collect more 
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samples and to refine the evaluation of the liquefaction potential.  The borings were drilled to a 

maximum depth of 161 feet below the existing ground surface.  The approximate locations of the 

boring are shown on the Log of Test Borings in Appendix II. 

 

The test borings were advanced with truck-mounted drill rigs.  Both hollow stem auger (using 

8-inch diameter augers) and rotary wash drilling methods were utilized to advance the borings.  

The borings were drilled under the technical supervision of one of our engineers, who classified 

and logged the soils encountered during drilling and supervised the collection of soil samples at 

various depths for visual examination and laboratory testing.  The soil samples were obtained 

during drilling and by driving 2.5 inches I.D. Modified California and 1.4 inches I.D. Standard 

Penetration Test samplers into the subsurface soils under the impact of a 140 lb hammer falling 

through 30 inches.  The blow counts required to drive the sampler for the last 12 inches are 

presented on the “Log of Test Borings”, Appendix II.  After visual examination, the collected 

samples were sealed and transported to our laboratory for further evaluation and testing.   

 

The Cone Penetration Tests (CPT) were performed by Gregg Drilling & In Situ, Inc. of Martinez, 

California.  The CPT was conducted using a 60-degree cone attached to a 1.7-inch diameter (tip 

area of 15 cm
2
) rod pushed into the subsurface.  The soil resistance exerted to the tip and side of the 

cone were recorded and correlated to soil behavior type and strength characteristics. 

 

The bore logs presented in Appendix II were prepared from the field logs which were edited after 

visual re-examination of the soil samples in the laboratory and results of classification tests on 

selected soil samples as indicated on the logs.  The abrupt stratum changes shown on these logs 

may be gradual and relatively minor changes in soil types within a stratum may not be noted on the 

logs due to field limitations. 
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5.0 LABORATORY TESTING PROGRAM 

Laboratory tests were performed on selected samples in the laboratory to evaluate the physical and 

engineering properties of the subsoils.  The tests performed for the study include the following:  

Laboratory determination of Moisture (California Test Method 226), Unit Weight (California Test 

Method 212), Atterberg Limits (California Test Method 204), Grain Size Analysis (California Test 

Method 202), Unconfined Compression Test (California Test Method 221), Consolidation Test 

(California Test Method 219), and Corrosion Test (California Test Methods 643, 417 & 422).  The 

laboratory test results are attached in Appendix III. 

 

6.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

6.1 Site Geology 

The Jameson Canyon area and to the north is largely underlain by broadly folded Eocene 

Markley Formation and flat or gently tilted Pliocene Sonoma Volcanics. The Sonoma 

Volcanics are mostly andesitic tuff and breccias, but there is also some basalt and rhyolite. The 

area east of the Green Valley Fault, is largely underlain by late Pleistocene to Holocene 

alluvial fan deposits.  

 

The Green Valley Fault, which intersects the project area, separates the Sonoma Volcanics 

from the Cretaceous. Great Valley Sequence on the east. (CGS 2002, Bezore, S.P., Wagner, 

D.L, and Sowers, J.M., Geologic Map of Cordelia 7.5' Quadrangle, Solano and Napa Counties, 

California). 

 

General geologic features pertaining to the site were evaluated with reference to the “Geologic 

Map and Map Database of Northeastern San Francisco Bay Region, California”, by R.W. 

Graymer, D.L. Jones, and E.E. Brabb (U.S.G.S., Miscellaneous Field Studies Map MF-2403, 

2002)”. Based on the map, the subsoils at the project site mainly consist of Alluvial Fan 

Deposits (Qhf & Qpf). A geologic map of the general project area is shown on Plate I-2.  

Descriptions of the main geologic units are presented as follows: 
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Qhf – Alluvial Fan Deposits (Holocene): Moderately to poorly sorted and moderately to 

poorly bedded sand, gravel, silt, and clay deposited where streams emanate from 

upland regions onto more gently sloping valley floors or plains. In places, 

Holocene deposits may only form a thin layer over Pleistocene deposits. 

 

6.2 Subsurface Conditions 

Per our discussion with the design team and Caltrans engineers, a total of five borings 

(A-09-003, A-09-005, R-10-004A, R-10-003A and A-09-130) and three Cone Penetration 

Tests (CPT-09-004, CPT-10-003A & CPT-10-005A) were conducted along the planned 

location of the overcrossing.  We have also reviewed the as-built boring data (Green Valley 

Road Overcrossing, Caltrans, 1957) provided by the designer.  In general, the subsoils along 

the proposed overcrossing structure generally consist of interbedded clay and sand.  The 

subsurface conditions at each support are summarized in the following paragraphs.   

 

Abutment 1 (south abutment).  Based on the boring/CPT data (A-09-003, CPT-10-003A, 

R-10-003A), the subsoils at the vicinity of Abutment 1 consist of about 50 to 60 feet of 

low-plasticity clay and silt interbedded with silty sand at various depths, underlain by  stiff 

to hard silt to 80-foot depth.  Submerged, loose sand were encountered at 12.5- to 22.5-foot 

depths and 32.5- to 40-foot depths.  A relatively thin layer of loose sand was encountered at 

about 44-foot depth.   Dense sand layer was encountered between 80- and 100-foot depth, 

and relatively hard silt was encountered below 100-foot depth to 120-foot, the maximum 

depth explored.   

 

Bent 2.  Based on the boring/CPT data (A-09-005 & CPT-10-005A), the subsoils at the 

vicinity of Bent 2 consist of about 54 feet of clayey/silty sand, followed by about 10 feet of 

stiff sandy silt overlie medium dense silty sand and silt.   

 

Abutment 3 (north abutment).  Based on the boring/CPT data (A-09-130, CPT-09-004 & 

R-10-004A), the subsoils at the vicinity of Abutment 3 consist of about 30 feet of clay/silt 
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overlying 20 feet of silty sand.  Below 50-foot depth, the boring/CPT generally 

encountered another 20 feet of silt and 20 feet of sand layer to about 100 feet, underlain by 

very stiff to hard silt to 161 feet, the maximum depth explored.   

 

Groundwater level was encountered at 12 feet and 26 feet deep in Borings A-09-003 and 

A-09-005, respectively.  The as-built boring data (Caltrans 1957) indicate that the groundwater 

was measured or encountered at Elev. 15 feet, approximately 7 to 8 feet below grade.  The 

groundwater level is anticipated to vary with the passage of time due to seasonal groundwater 

fluctuation, surface and subsurface flows, ground surface run-off, tide, and other factors that 

may not be present at the time of our investigation.  We have assumed groundwater at Elev. 15 

feet, approximately 8 feet below grade, for design purpose. 

 

7.0 SCOUR EVALUATION  

The subject was considered and was determined to be not applicable for the project since there is 

no water body passes the project site. 

 

8.0 CORROSION EVALUATION 

The corrosion investigation for this project was performed on selected samples in general 

accordance with the provisions of California Test Methods 643, 417 & 422.  The test results are 

presented in Appendix IV.  A summary of the corrosion test results is presented in the following 

table.   

 

TABLE 1 – CORROSION TEST RESULTS 

Boring No. Location 
Depth 

(ft) 
pH 

Minimum 

Resistivity 

(ohms-cm) 

Chloride 

Content  

(ppm) 

Sulfate  

Content  

(ppm) 

R-10-003A 71+45 “G” Line 10 7.90 1550 98.8 50.1 

R-10-004A 77+60 “G” Line 11 8.37 1660 102.2 64.1 

A-09-005 74+00 “G” Line 4.5 8.67 190 2114.8 142.3 
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The test result of the sample obtained from 4.5-foot depth in Boring A-09-005 indicates corrosive 

environment  according to the Caltrans corrosion guidelines (resistivity less than 1000 ohm-cm 

and chloride content greater than 500 ppm).  Per Caltrans Memo-to-Designer 3-1, a corrosion 

allowance (sacrificial metal loss) should be assumed for the foundation design for the planned 

Caltrans Class 200 Alt. “W” piles, and the region of greatest concern for corrosion is the portion of 

the pile from the bottom of the pile cap or footing down to 3 feet below the water table.  This 

region of the soil typically has a replenishible source of oxygen needed to sustain corrosion.  

According to the boring data, we have assumed a corrosion allowance of 0.05 inch (a corrosion 

rate of 0.001 inch per year with a design life of 50 years) above Elev. -13 feet.   

 

Alternatively, corrosion mitigation measures, such as coatings and/or cathodic protection, may be 

considered.   

 

9.0 SEISMIC RECOMMENDATIONS 

9.1 Seismic Sources 

The project site is located in a seismically active part of northern California.  Many faults in the 

San Francisco Bay Area are capable of producing earthquakes, which may cause strong ground 

shaking at the site.  Maximum moment magnitudes of some of the closest faults in the area 

based on 2007 Caltrans Deterministic PGA Map and ARS Online Report are summarized 

below.  These maximum magnitudes represent the largest earthquake a fault is capable of 

generating and is related to the seismic moment. 

 

TABLE 2 – FAULT DATA 

Fault Fault ID Fault Type 
Maximum  

Magnitude (Mmax) 

Approximate Distance  

From Site 

Cordelia Fault 212 RLSS 6.7 0.15 mile 

Green Valley Fault 213 RLSS 6.9 1.0 mile 

 

Based on the publication, the proposed structure is located between Cordelia Fault and Green 

Valley Fault.  It is our understanding that site-specific fault study was performed by another 
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consultant.  Caltrans is currently reviewing the report for final acceptance.  However, this 

should not have significant impact on the proposed structure.  

 

9.2 Seismic Hazards 

Potential seismic hazards may arise from three sources: surface fault rupture, ground shaking 

and liquefaction. Since no active faults pass through the site, the potential for fault rupture is 

relatively low.  Based on available geological and seismic data, the possibility of the site to 

experience strong ground shaking is considered high.  

 

9.3 Liquefaction Potential 

Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary 

but essentially total loss of shear strength under the reversing, cyclic shear stresses associated 

with earthquake shaking.  Submerged, cohesionless sands and low plasticity silts of low 

relative density are the type of soils which usually are susceptible to liquefaction.  Clays of 

medium to high plasticity are generally not susceptible to liquefaction.   

 

The liquefaction potential was evaluated in accordance with the methods proposed by Youd, et 

al. (2001) using the boring and CPT data.  As indicated by recent advances in soil liquefaction 

engineering (Bray, 2006), for soils with sufficient fines content so as to separate the coarser 

particles and control behavior, liquefaction appears to occur primarily in soils where these 

fines are either non-plastic or are low plasticity silts and/or silty clays (PI<12%, and LL<37%), 

and with high water content relative to their LL (W%> 0.85LL).   

 

The Peak Ground Acceleration (PGA) was estimated based on the latest Caltrans ARS Online 

website, which is based on several input parameters, including the site location 

(longitude/latitude), average shear wave velocity for the top 30m/100 feet (Vs30m).  We have 

adopted an average PGA of 0.7g along the project limit for liquefaction analysis.   As mentioned 

in the previous section, we have assumed groundwater at about 8 feet below existing grade.  With 

the high PGA, submerged granular materials with N1,60,CS less than 30 are generally found to 
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be potentially liquefiable.  Submerged soils with CPT data showing IC<2.6 (most likely 

granular) and qC1N,CS less than 160 tons/ft
2
 are also considered liquefiable, unless sampling and 

laboratory data from neighboring borings suggested otherwise.   

 

Based on our analysis, potentially liquefiable soils were identified at various depths.  We have 

reviewed and compared all the available data from the borings and CPTs.  After our discussion 

with the Caltrans engineer, the liquefaction potential was mainly evaluated according to the soil 

borings advanced by rotary-wash drilling method.  Those borings were performed by Technicon 

Engineering Services, Inc. of Fresno, California.  All samples were obtained from the 1.4-inch 

I.D. Standard Penetration Tess (SPT) samplers at various depths, and the samplers were driven 

into subsurface soils under the impact of a 140-pound hammer having a free fall of 30 inches.  

The average hammer energy is about 88% based on the calibration results provided by the 

driller.  For liquefaction analysis, a lower hammer energy ratio of 85% was conservatively 

assumed in the calculation to account for variations. 

 

Based on the analysis results, liquefaction potential is considered moderate to high.  However, the 

corrected N1,60,CS in some of the liquefiable soils are relatively high and close to 30.  The 

laboratory test results also indicate that the fines contents are generally high (greater than 35%) 

for most of the sand layers encountered.  The anticipated 100% development of pore pressure in 

such materials (i.e. high N1,60,CS and high fines content) may be more correctly ascribed to “cyclic 

mobility”, which results in limited soil deformations without liquid-like flow.  In our opinion, the 

engineering consequences of such phenomenon in those layers may be limited to temporarily loss 

of strength (cyclic softening).  Volumetric strain induced by liquefaction, i.e. post-liquefaction 

settlement, is considered relatively small.   

 

In general, liquefaction hazards are most severe in the upper 50 feet of the surface as mentioned in 

Special Publication 117A (CGS, 2008).  In our opinion, the impact due to the potential liquefiable 

soils below 50 feet is considered insignificant, especially when the layer is relatively thin and 

discontinuous.   
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Based on the above, the soil layers that may be subject to liquefaction under the design 

earthquake event are summarized as follows: 

 

Abutment 1 (south abutment).  Based on the boring/CPT data (A-09-003, CPT-10-003A, 

R-10-003A), the potentially liquefiable soils were identified at various depths.  We have used 

the data from Boring R-10-003A as the prime source for liquefaction evaluation.  Liquefiable 

soils were identified in the following layers:  

 

Soil Layer 

Below Grade 

(ft) 

Sample 

Depth (ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines Contents  

(-#200) 

Approx. Post-Liq. 

Settlement (in) 

12.5’ to 15.0’ 14 SM 0.46 18.1 19% 0.75
(1)

 

15.0’ to 22.5’ 

17 ML/SM 0.73 26.6 35% - 
(2)

 

21 ML/SM 0.86 29.0 10% - 
(2)

 

26 ML/SM 0.72 28.1 35% - 
(2)

 

32.5’ to 40.0’ 
36 ML/SM 0.57 26.4 49% - 

(2)
 

39 ML/SM 0.54 25.7 49% - 
(2)

 

Note:  

(1) The post-liquefaction settlement was estimated per Ishihara and Yoshimine (1992). 

(2) Due to the high N1,60,CS and/or high fines contents, the mechanism was considered as “Cyclic Mobility” 

where post-liquefaction settlement was relatively insignificant.    

(3) The depth of the liquefiable soils is greater than 50 feet below existing grade.  The impact is considered 

insignificant.   

 

Low plasticity silt was encountered in Boring R-10-003A between about 67- and 70-foot 

depths.  However, this is relatively deep with high fines content.  Therefore, the impact to the 

foundation design of this liquefiable layer is considered low.   

 

Bent 2.  To evaluate the liquefaction potential, we have reviewed the boring (A-09-005) and 

CPT (CPT-10-005A) data, and also compared with the recently conducted rotary wash borings 

in the vicinity.  Based on the available data, liquefiable soils were identified in the following 

layers:  
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Soil Layer 

Below Grade 

(ft) 

Sample 

Depth (ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines Contents  

(-#200) 

Approx. Post-Liq. 

Settlement (in) 

30.0’ to 40.0’ 29.5, 34.5 SM <1.0 ~30 35%, 16% - 
(1)

 

65.0’ to 75.0’ 69.5 SM 0.36 17.3 28% - 
(2)

 

Note:  

(1) Due to the high N1,60,CS and/or high fines contents, the mechanism was considered as “Cyclic Mobility” 

where post-liquefaction settlement was relatively insignificant.    

(2) The depth of the liquefiable soils is greater than 50 feet below existing grade.  The impact is considered 

insignificant. 

 

Clayey sand/sandy lean clay was encountered at shallow depth (approx. 7.5- to 22-foot depths) 

in both Boring A-09-005 and CPT-10-005A.  According to the laboratory test results, the fines 

contents is on the order to 50% and the plasticity is considered medium to high (P.I. of 24 and 

25).  Therefore, the liquefaction potential is deemed low of this material.   

 

Per Boring A-09-005, liquefaction potential of the sand layer between 30- and 40-foot depths 

appears to be low.  However, the results from CPT-10-005A indicate low factor of safety 

against liquefaction at the same depth.  In addition, similar soil stratum was also encountered in 

the nearby borings, where liquefiable soils were identified.  Therefore, this layer was 

conservatively assumed liquefiable for the foundation design.   

 

The low plasticity silt was encountered in Boring A-09-005 between about 52- and 64-foot 

depths.  However, the blow counts are relatively high, and the liquefaction potential appears 

low at the similar depths from other exploration.  Therefore, the liquefaction potential of this 

layer is considered low and has little impact.   

 

Abutment 3 (north abutment).  Between the boring (R-10-004A) and the CPT (CPT-09-004) 

data, we have used the data from Boring R-10-004A as the prime source for liquefaction 

evaluation.  Liquefiable soils were identified in the following layers:  
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Soil Layer 

Below Grade 

(ft) 

Sample 

Depth (ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines Contents  

(-#200) 

Approx. Post-Liq. 

Settlement (in) 

30.0’ to 36.0’ 
31 SM 0.38 19.6 16% 

2.0
(1)

 
36 SM 0.29 15.3 16% 

45.0’ to 50.0’ 
45 SM 0.62 27.8 18% 

2.0
(1)

 
48 SM 0.30 15.6 2% 

60.0’ to 67.5’ 
61 ML 0.65 27.2 30% 

- 
(2)(3)

 
66 ML 0.68 27.5 30% 

Note:  

(1) The post-liquefaction settlement was estimated per Ishihara and Yoshimine (1992) 

(2) Due to the high N1,60,CS and/or high fines contents, the mechanism was considered as “Cyclic Mobility” 

where post-liquefaction settlement was relatively insignificant.    

(3) The depth of the liquefiable soils is greater than 50 feet below existing grade.  The impact is considered 

insignificant.   

 

Low plasticity silt was encountered in Boring R-10-004A between about 60- and 67.5-foot 

depths.  However, this is relatively deep, and the N1,60,CS and the fines content are high.  

Therefore, the impact to the foundation design of this liquefiable layer is considered low.   

 

Based on the above, the liquefaction potential is considered high at the project site.  

Liquefaction has been considered for foundation design.  The vertical pile capacity 

contribution is neglected within the liquefiable soils.  Down drag loads have been considered 

where the post-liquefaction settlement is more than 0.6 inch (per D.M. 7.2).  For lateral pile 

capacity analysis, the effect of liquefaction was accounted for by using the p-y relationship for 

liquefied sand presented by Rollins et al (2003).  More detailed discussions are presented in 

Sections 11.2 and 11.3.   

 

9.3.1 Liquefaction Mitigation   

Due to the high liquefaction potential at the project site, we have evaluated the potential of 

lateral spreading per Caltrans latest guideline (February 2011).  As a result, the liquefaction 

induced lateral spreading will be a design issue for the embankment and Retaining Wall 

No. 8 (MSE wall) and Retaining Wall No. 9 (Caltrans Standard Type 1) at Abutment 1.  
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Consequently, ground improvement is proposed to mitigate the potential hazard.  More 

detailed information are provided in the document provided by Acacia CE (Appendix V).     

 

Several ground improvement methods, such as dynamic compaction, stone columns, 

cement deep soil mixing (CDSM) and Controlled Low Strength Material (CLSM) columns 

are commonly used in California.  However, based on the subsurface condition, CLSM 

column ground improvement method is deemed more appropriate and cost-effective for 

the proposed project.  CLSM Columns may be a proprietary method and its applicability 

should be verified with the contract requirement.    

 

The CLSM  columns are formed in drilled or displaced soil cavity.  The columns replace or 

displace the compressible or liquefiable soil with cemented CLSM.  It is recommended that 

these ground improvement columns be separated from the bottom of the footings using a 

layer of compacted Aggregate Base (AB).  No connectivity of the ground improvement 

columns and overlying structural element should be anticipated.  Lateral resistance is 

provided by the friction at the footing/concrete to crushed rock interface and passive 

resistance of the side of the footing.  In addition, CLSM ground improvement columns 

provide enhanced engineering properties for the matrix soil/CLSM column composite.  

The composite improved ground provides increased density and shear capacity to resist 

liquefaction and increased shear resistance for global stability of supported structures.   

 

The target strengths of the CLSM backfill material are generally on the order of 200 to 750 

psi at 28 days, depending on load demands.  The CLSM strength is tested using standard 

sampling and loading methods.  The settlement properties of the improved soil/CLSM 

composite can be verified using a full scale modulus load test. 

 

The CLSM columns generally are constructed with a minimum 18 inch diameter and 

maximum 36 inch diameter displacement barrels above a short section of standard auger.  
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For Drill Displacement CLSM columns the expanded cavities are filled with CLSM under 

pressure as the displacement auger is withdrawn.  

 

9.4 Seismic Design Criteria 

The recommended response spectrum was determined based on the new 2007 Caltrans 

Deterministic PGA Map and the Caltrans ARS Online (Ver. 1.0.4) per Caltrans Seismic 

Design Criteria (SDC, Version 1.6, dated November 2010).  The development of the design 

ARS curve is based on several input parameters, including site location (longitude/latitude), 

average shear wave velocity for the top 30 m/100 feet (VS30m), and other site parameters, such 

as fault characteristics, site-to-fault distances.  The design methods incorporate both 

deterministic and probabilistic seismic hazards to produce the Design Response Spectrum.   

 

Average shear wave velocity (Vs) for the top 30m (100 feet) at the site was estimated by using 

established correlations and the procedure provided in the Caltrans Design Manual (Ver. 1.0.4, 

August 2009). As mentioned in the previous section, liquefaction potential is considered high at 

the project site.  Therefore, when estimating the V30m, we have assumed the residual shear 

strengths and modeled those as soft clays for the potential liquefiable soils. 

 

For developing the ARS curve, we have considered both profiles: (1) liquefaction case; and (2) 

non-liquefaction case.  Based on our calculation, we have estimated Vs30m of 200 m/s and 225 

m/s for liquefaction case and non-liquefaction case, respectively.  According to the analysis 

results, the recommended response spectrum for structure design is based on the data from 2008 

USGS Deaggregation Hazard (beta).  Lower VS30m yields higher spectral acceleration at longer 

periods (>0.5 sec.), and the higher VS30m yields higher spectral accelerations at shorter periods 

(<0.5 sec.).  The envelope of these two curves is recommended.   

 

The site location and the relevant parameters are summarized as follows, and the recommended 

design curve is presented in Appendix V.   
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1. Site Location: 38.2161ºN/122.1387ºW 

2. Estimated VS30m = 200 m/s (liquefaction case); 225 m/s (non-liquefaction case) 

3. The recommended ARS curve is the envelope of the two curves based on different Vs30m, 

which were governed by the 2008 USGS Deaggregation Hazard (beta). 

 

10.0 AS-BUILT FOUNDATION DATA 

The proposed new structure will be located about 250 feet northeast of the existing Green Valley 

Road Overcrossing (Br. No. 23-138).  This existing overcrossing was built in 1961.  Based on the 

as-built plans, the existing structure is a four-span structure of about 304 feet long and 34 feet 

wide. The General Plan indicates that the structure is supported on P.C.C. piles (presumably 

Portland Cement Concrete Piles) with a design load of 45 tons.  According to the Pile Details, 

several different pile types were listed.  However, the actual pile type used is not noted. The 

specified pile tip elevations vary from location to location.  The foundation data are summarized in 

the following table: 

 

TABLE 3 – AS-BUILT FOUNDATION DATA 

Pile Location Pile Type Design Load Footing Elev. (ft) 
Specified Pile  

Tip Elev. (ft) 

Abutment 1 

P.C.C. Piles 45 tons 

32.5 -23 

Bent 2 18.5 -23 

Bent 3 18.5 -23 

Bent 4 18.5 -13 

Abutment 5 32.0 -13 

 

11.0 FOUNDATION RECOMMENDATIONS 

11.1 General 

This report was prepared specifically for the proposed project as described earlier.  Normal 

procedures were assumed for construction of the bridge structure throughout our analysis and 

represent one of the bases of recommendations presented herein.  Our design criteria have been 

based upon the materials encountered at the site.  Therefore, we should be notified in the event 

that these conditions are changed, so as to modify or amend our recommendations.  In addition, 
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bridge plans should be reviewed by our office prior to finalizing the plans to see that the intent 

of our recommendations is included in the plans. 

 

11.2 Foundation 

Based on the subsurface condition, the subsoils at the project site consist of interbedded 

clay/silt and sand layers, and groundwater level appears relatively shallow.  Liquefiable soils 

have been identified within the project limit, and liquefaction has been considered for 

foundation design.  The pile capacity contribution is neglected within the soil layers where 

potential liquefaction or cyclic mobility is anticipated.  Based on the liquefaction analysis 

results, down drag loads have been considered when estimating the pile capacity, where the 

post-liquefaction settlement is more than 0.6 inch.   

 

Dense sand formation was encountered at depths, and there appears to be variable dense sand 

lenses through the profile.  Therefore, concrete driven piles are not recommended due to 

potential hard-driving condition.  Per our discussion with the designer, steel open-ended pipe 

piles (Caltrans standard Class 200 Alt. “W”) will be used for foundation support.   

 

The use of large diameter Cast-In-Drilled-Hole (CIDH) concrete piles was considered at Bent 

2 during 35% design phase.  However, the subsoils consist of loose sand and low plasticity silt 

with relatively shallow groundwater.  These materials are prone to caving-in during drilling, 

and the construction of the CIDH concrete piles may be difficult.  This foundation option is not 

considered cost-effective.   

 

According to the latest plans, the footing bottom elevations are at Elev. 17.5, 13.5 and 16.5 feet 

for Abutment 1, Bent 2 and Abutment 3, respectively.  The design pile cut-off elevations are 

about 5 inches/0.4 foot above the footing bottom elevations at Elev. 17.9 feet, 13.9 feet and  

16.9 feet for Abutment 1, Bent 2 and Abutment 3, respectively.  The recommended minimum 

pile spacing is three times the pile diameter (3D) to minimize the group effect for vertical pile 

capacities.   
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Consistent with the current Caltrans requirements, the abutment foundations are evaluated for 

the foundation design data and loading conditions using Working Stress Design (WSD) 

methods. The Bent 2 foundation of the proposed structure is evaluated for the foundation 

design data and loading conditions using AASHTO LRFD Bridge Design Specifications – 4
th

 

Edition, with California Amendments.   

 

For the proposed structure, pertinent foundation design information are provided by the 

designer, including Foundation Design Data (Table 4.1) and Foundation Design Loads (Table 

4.2). Based on the load demand and subsoil information, the recommended specified pile tip 

elevations are summarized in the following tables (Tables 4.3 to 4.5) per Memo-To-Designers 

3-1.   

 

TABLE 4 – FOUNDATION DESIGN SUMMARY 

TABLE 4.1 – FOUNDATION DESIGN DATA  

Support No 
Design 

Method 

Pile  

Type 

Finish Grade 

Elev. (ft) 

Pile Cut-off 

Elev. (ft) 

Pile Cap 

Size (ft) 
Permissible 

Settlement 

(in) 

No. of Piles 

per Support 
B L 

Abut 1 WSD 
Class 200 

(Alt. W) 
23.73 17.9 21 96.15 1.0 65 

Bent 2 LRFD 
Class 200 

(Alt. W) 
24.73 13.9 15 31 1.0 28 

Abut 3 WSD 
Class 200 

(Alt. W) 
32.75 16.9 19 85.95 1.0 50 

Note: Pile cut-off elevations are about 5 inches above the bottom of the footings. 

 

TABLE 4.2 – FOUNDATION DESIGN LOADS 

Support 

No. 

Service-I Limit State (kips) 
Strength Limit State  

(Controlling Group, kips) 

Extreme Limit State 

(Controlling Group, kips) 

Total Load 

Perma- 

nent 

Loads 

Compression Tension Compression Tension 

Per 

Support 

Per 

Pile 

Per 

Support 

Per 

Support 

Max. 

Per 

Pile. 

Per 

Support 

Max. 

Per 

Pile. 

Per 

Support 

Max. 

Per 

Pile. 

Per 

Support 

Max. 

Per 

Pile. 

Abut 1 10510 210 9950 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 5320 190 4740 7110 260 0 0 6160 270 0 0 

Abut 3 8140 210 7630 N/A N/A N/A N/A N/A N/A N/A N/A 

Note: For Bent 2, per support load is per column. 
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TABLE 4.3 – FOUNDATION RECOMMENDATIONS FOR ABUTMENTS 

Support Pile Type 

Cut-off 

Elev.  

(ft) 

LRFD Service-I 

Limit State Load 

(kips)  

per Support 

LRFD 

Service-I Limit 

State Total 

Load (kips)  

per Pile 

(Compression) 

Nominal 

Resistance 

(kips) 

Design 

Tip Elev. 

(ft) 

Specified 

Tip 

Elev. 

(ft) 

Nominal 

Driving 

Resistance 

Required 

(kips) Total 
Perma-

nent 

Abut 1 
Class 200 

Alt. “W” 
17.9 10510 9950 210 420 

-72.1 (a) 

-12.1 (c) 

-17.1 (d) 

-72.1 525 

Abut 3 
Class 200 

Alt. “W” 
16.9 8140 7630 210 420 

-88.1 (a) 

-13.1 (c) 

-13.1 (d) 

-88.1 700 

Design tip elevations are controlled by (a) compression, (c) settlement, (d) lateral 

 

TABLE 4.4 – FOUNDATION RECOMMENDATIONS FOR BENT 

Support 

Location 
Pile Type 

Cut-off 

Elev.  
(ft) 

Service-I 

Limit 

State Load 
(kips) per 

Support 

Total 

Permissible 

Support 
Settlement 

 (in.) 

Required Factored Nominal Resistance 

(kips) 
Design Tip 

Elev. (ft) 

Specified 

Tip Elev. 
(ft) 

Nominal 

Driving 

Resistance 
Required 

(kips) 

Strength Limit Extreme Event 

Comp. 

(=0.7) 

Ten. 

(=0.7) 

Comp. 

(=1) 

Ten. 

(=1) 

Bent 2 

Class 

200 Alt. 

“W” 

13.9 5320 1 260 0 270 0 

-61.5 (a-I) 

-46.5 (a-II) 

-16.4 (c) 

-16.1 (d) 

-61.5 450 

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, (d) Lateral Load. 

 

TABLE 4.5 – PILE DATA TABLE 

Location Pile Type 

Nominal Resistance (kips) 
Design Tip Elev.  

(ft) 

Specified 

Tip Elev.  

(ft) 

Nominal 

Driving 

Resistance 

(kips) Compression Tension 

Abut 1 
Class 200 

Alt. “W” 
420 0 -72.1 (a), -12.1 (c), -17.1 (d) -72.1 525 

Bent 2 
Class 200 

Alt. “W” 
380 0 -61.5 (a); -16.1 (c); -16.1 (d) -61.5 450 

Abut 3 
Class 200 

Alt. “W” 
420 0 -88.1 (a), -13.1 (c), -13.1 (d) -88.1 700 

Design tip elevations are controlled by (a) compression; (c) settlement; (d) lateral Loads 

 

The pile capacities of the open end steel pipe piles (Caltrans Standard Class Alt. “W”) were 

estimated based on procedures published by American Petroleum Institute (API) from 

“Recommended Practice for Planning, Designing and Constructing Fixed Offshore Platforms 

– Working Stress Design” (API RP 2A-WSD, 2002). We have utilized computer program 

“APILE Plus” (ENSOFT, v5.0) for calculation purpose.   
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Liquefaction was considered when estimating the pile capacities.  The vertical pile capacity 

contribution is neglected within the liquefiable soils.  Down drag loads have been considered 

where the post-liquefaction settlement is more than 0.6 inch for the piles at Abutments 1 and 3.  

In addition, due to the corrosive environment, we have assumed a corrosion allowance of 0.05 

inch (a corrosion rate of 0.001 inch per year with a design life of 50 years) above Elev. -13 feet.  

The impact appears to be relatively minor as the capacities along the corrosive zones have 

already been neglected due to liquefaction concern.  The pile group settlement was evaluated, 

and it does not appear to be a governing factor for foundation design.   

 

New embankment up to about 40 feet is anticipated at Abutment 1 and about 30 feet at 

Abutment 3.  Based on available boring information, the estimated ground settlements at 

Abutment 3 (north abutment) are expected to be on the order of 8 inches.  The settlements are 

expected mainly within the over-consolidated (OC) range, which should occur relatively fast 

and probably during earthwork construction.  To reduce potential down drag load on abutment 

piles, a waiting period of 60 days is recommended after embankment/MSE wall construction 

prior to the pile construction at abutments.   

 

Due to the potential lateral spreading at Abutment 1, ground treatment with CLSM Columns is 

recommended to mitigate the potential hazard.  It is expected that the amount of settlement will 

be on the order of 3 inches.  The settlements are expected mainly within the elastic range, 

which should also occur relatively fast and probably during earthwork construction.  A waiting 

period of 30 days is recommended after embankment/MSE wall construction prior to the pile 

construction at abutments. More discussions regarding anticipated ground settlement are 

presented in Section 11.5 of this report.   

 

11.3 Lateral Pile Capacity 

Under seismic loading conditions, lateral load analyses were performed for the proposed steel 

open-ended pipe piles (Caltrans standard Class Alt. “W”) using the LPILE program (ENSOFT, 

v6.0). The effect of liquefaction was accounted for by using the p-y relationship for liquefied 
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sand presented by Rollins et al (2003).  An average “p-y Curve Modification Factor” of 0.6 

was adopted for non-liquefiable soils in the lateral pile analysis for pile spacing of 3 times the 

pile diameter.   

 

In addition, due to the corrosive potential (see Section 8.0), a corrosive allowance of 0.05 inch 

(a corrosion rate of 0.001 inch per year with a design life of 50 years) was assumed for the shell 

thickness above Elev. -13 feet per Caltrans Memo-To-Designer 3-1.  The results of lateral pile 

analyses, with the plots of the pile deflection, moment, shear and soil reaction along the pile 

length and the input files are included in the Appendix C.  

 

11.4 Lateral Earth Pressures 

Abutment retaining walls should be designed to resist the following Applied Lateral Earth 

Pressures and live load.  These values assume no hydrostatic pore pressure buildup behind the 

wall and are based on well-drained backfill behind the walls supported in native soil.     

 

Applied Lateral Earth Pressure 

Active Condition 36 pcf Equivalent Fluid Pressure (EFP) for the engineered backfill. 

At-Rest Condition 55 pcf Equivalent Fluid Pressure (EFP) for the engineered backfill. 

Passive Resistance 5 ksf (ultimate) for seismic design of the abutment backwall (5.5 feet 

high or greater); for activated height less than 5.5 feet modify 

proportionally, i.e. 5×(H/5.5) ksf.  A minimum lateral wall movement 

of 2% of wall height to mobilize the full ultimate passive pressure is 

required. 

Cantilever walls which are free to rotate at least 0.004 radian may be assumed flexible for the 

active condition.  Walls that are not capable of this movement should be assumed rigid and 

designed for the at-rest condition.  The effect of any surcharge (dead, live, or traffic load) 

should be added to the preceding lateral earth pressures.  A coefficient of 0.3 and 0.5 may be 
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used to determine the additional earth pressure resulting from the surcharge for active and 

at-rest conditions, respectively.   

 

11.5 Embankments 

11.5.1 Embankment Settlements & Settlement Monitoring 

New approach embankments are planned at the abutments of the Green Valley Road 

Overcrossing.  The height of the embankment is up to 40 feet at Abutment 1 and 30 feet at 

Abutment 3.  Consequently, consolidation settlement is expected from the additional load 

exerted from the embankment.    

 

In order to estimate the amount of settlement, consolidation tests were conducted on 

selected samples obtained from the borings.  We have reviewed and adopted correlations 

from various references with revision to the site-specific laboratory test results for 

estimating the indexes for settlement calculation.   

 

The estimation of pre-consolidation pressure is based Su/p per Skempton (1957) and 

NAVFAC D.M. 7.1.  The modified compression index (Cc/(1+e0)) and the modified 

recompression index (Cr/(1+e0)) were obtained from the laboratory test results, and these 

indices were compared to the correlation with natural moisture contents suggested by 

Lambe and Whitman (1969).  After reviewing the laboratory data and the correlation, we 

have revised the correlation for estimating the modified compression index accordingly.  

For the recompression index (Cr, in the over-consolidated range), it is typically 10% of the 

compression index (per Holtz and Kovacs, 1982). According to the test data, the ratio of 

Cr/Cc range from 13% to 30%, which is in general accordance with the suggested value.  

Therefore, we have assumed a ratio of 20% (Cr/Cc) for estimating the modified 

recompression index (Cr/(1+e0)).   

 

Ground treatment has been considered under the embankment south of Abutment 1 to 

mitigate the potential lateral spreading due to the presence of liquefiable soils.  With the 
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proposed ground treatment, the consolidation settlement under the embankment up to 40 

feet at Abutment 1 (south abutment) is expected to be on the order of 3 inches.    

 

At Abutment 3 (north abutment), new embankments up to about 30 feet are anticipated at 

the north abutment of the Green Valley Road OC.  In general, the subsoils consist of 

interbedded very stiff to hard silt/clay in the upper depths overlying medium dense to dense 

sand.  It appears that granular materials are more prominent toward the northeast and the 

clay thicknesses appear to be thicker on the southwest.  Based on the results of the 

settlement analyses, the amount of consolidation settlements is estimated to be on the order 

of 8 inches.  The anticipated settlements are generally in the over-consolidated (OC) range 

and should occur relatively fast.   

 

A waiting period of 30 days and 60 days is recommended for the embankment at Abutment 

1 and 3, respectively, prior to pile construction at the abutment of the new structure and the 

construction of the pavement.  It will reduce potential down drag load on abutment piles 

due to consolidation settlement.  The settlement monitoring is recommended and should be 

performed as per Caltrans Standard Test Method 112.  In addition, the method of 

constructing the concrete facing (panels) might have to be delayed.  Special details would 

be required to allow for the settlement of the panels or to attach them after the settlement 

has occurred.   

 

11.5.2 Evaluation of Embankment Stability 

After the Type Selection meeting in January 2011, Caltrans issued a new publication 

regarding lateral spreading, “Guidelines on Foundation Loading and Deformation Due to 

Liquefaction Induced Lateral Spreading” in February 2011.  Consequently, we have 

re-visited the analyses that were performed during 35% design accordingly.  Specifically, 

more analyses were performed along longitudinal direction to evaluate the potential of 

lateral spreading and its impact to the abutments.   
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Previously (during the 35% design phase), due to the presence of liquefiable soils on site, 

the stability of the embankment was evaluated under three different scenarios: 1) Static 

Condition (short-term, immediately after construction); 2) Seismic Condition 

(pseudo-static with seismic coefficient, k); and 3) Post-Liquefaction Condition. Per our 

previous discussion with Caltrans engineer, short-term, undrained shear strength 

(non-liquefied) parameters were used for seismic condition, since liquefaction generally is 

not expected to occur in conjunction with the peak ground acceleration.  Residual shear 

strengths (Sr) were adopted only for the post-liquefaction condition without seismic 

coefficient.   

 

According to the latest Caltrans guideline of lateral spreading, we have revised our 

pseudo-static analysis by using residual shear strengths (Sr, estimated based on Kramer 

and Wang (2007) as cited in Caltrans guideline) for liquefiable soils.  As mentioned 

previously, liquefaction is generally not expected to occur in conjunction with peak ground 

acceleration.  Therefore, this approach (pseudo-static analysis coupled with residual shear 

strengths) appears relatively conservative.  

 

In our opinion, if the derived factor of safety is greater than unity, the design seismic 

coefficient is considered less than the yield acceleration (ky), and the ground deformation 

under the design earthquake event should be relatively insignificant and should not pose 

impact to the structure/foundation design.  On the other hand, if the derived factor of safety 

is less than unity, the ground deformation can be excessive and lateral spreading should be 

considered.  

 

For the seismic coefficient (k), we have referenced to Caltrans guidelines (Guidelines for 

Structures Foundation Reports manual, Ver. 2.0, 2006), which recommends that the 

seismic factor equal to one third of the horizontal peak acceleration and not exceeding 

0.2g.  An average PGA of 0.7g was assumed for design at the project site.  Therefore, a 

seismic coefficient (k) of 0.2g was used for pseudo-static analysis.  In addition, the 
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strengths of the non-liquefiable fine-grained materials were increased by 30% due to the 

effect of rapid loading (per Ishihara, 1985) and strength increase from the consolidation 

under the embankment/retaining walls.  For the proposed structure, stability analyses were 

conducted at both abutments.  The analysis results are summarized in the following table. 

 

TABLE 5 – SUMMARY OF SLOPE STABILITY ANALYSIS 

Location 

Factor of Safety 

Static Condition – Short term 

(immediately after construction) 

Pseudo-Static Analysis 

(k=0.2+residual shear strength) 

Abutment 1  

(South) 
2.71 0.70 

Abutment 3  

(North) 
2.17 1.00 

 

Based on our analysis, for the embankment/retaining walls at Abutment 1 located between 

Green Valley Road OC and Green Valley Road OC (Over SB 680 On-Ramp), the stability 

under pseudo-static analysis (with residual shear strengths) is not satisfactory (F.S. less 

than 1).  The results indicate that the potential deformation during the design seismic event 

can be excessive.  Per Bray and Travasarou (2007) as cited in Caltrans guideline, the 

anticipated deformation is estimated on the order of 12 inches (with an yield acceleration, 

ky, of 0.145g).  Therefore, the potential of lateral spreading is considered high, and it will 

impose additional loads onto the abutment wall and the foundations at Abutment 1.  This 

will complicate the design considerably.   

 

Consequently, ground treatment by using CLSM columns is recommended.  We have 

engaged Acacia CE to perform the design of the CLSM system.  According to their 

evaluation, the planned ground treatment will consist of 24-inch diameter 

Drill  Displacement Column (DDC) with a typical spacing of 4’-10” on center.  The 

proposed treatment ratio is about 17% under the footprint of Retaining Wall No. 9 (Type 1) 

and about 15.5% under the embankment and Retaining Wall No. 8 (MSE wall). The CLSM 

columns will extend to Elev. -15 feet (approximate 39 feet below grade).  It is 



Mark Thomas/NV5 JV 

Job No. 2009-130-GDR (Green Valley Road OC) 

September 6, 2012 

Page 25 

 

  

recommended that the CLSM have an average 28-day unconfined compressive strength of 

at least 750 psi. 

 

Based on the assumptions, a composite shear strength of 9,800 psf is recommended under 

Retaining Wall No. 9 and 9,000 psf under Retaining Wall No. 8 and embankment are 

recommended.  The composite strength is calculated based on a residual shear strength of 

750 psf for the liquefiable soils.   

 

We have performed pseudo-static slope stability analysis with an average improved 

composite shear strength of 9 ksf under the embankment and retaining walls.  The results 

indicate the stability to be satisfactory.   

 

12.0 NOTES TO DESIGNER 

It is recommended that the structure engineer verify the pile tip elevations when finalizing the pile 

data table.  Should the specified pile tip elevation required to meet lateral load demands exceed the 

specified pile tip elevation given within this report, the Geotechnical Engineer must be contacted 

for further recommendations.  

 

13.0 CONSTRUCTION CONSIDERATIONS 

13.1 General 

To a degree, the performance of any structure is dependent upon construction procedures and 

quality. Hence, observation of grading operations should be carried out by Caltrans and/or 

Solano County. If the encountered subsurface conditions differ from those forming the basis of 

our recommendations, this office should be informed in order to assess the need for design 

changes.  Therefore, the recommendations presented in this report are contingent upon good 

quality control and these geotechnical observations during construction. 
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13.2 Open End Steel Pipe Piles 

Based on the boring data, the site is underlain by alluvial materials with some relatively thick 

granular layers.  For the proposed open end steel pipe piles, local hard driving conditions 

should be expected.  In our opinion, the overall drivability should not be an issue.  However, 

this will depend on the type and setup of the pile driving hammer.  We recommend that the 

piles be driven to the specified tip elevations.  The pile capacity will be derived primarily from 

frictional resistance along the pile shaft.   

 

In the event that unanticipated pile driving conditions are encountered, it is recommended that 

the Gates formula per Caltrans standard specifications (Section 49-1.08) be used in the field for 

driving and capacity verification.  Should difficult driving be encountered where the vertical 

compression requirement is met (per Gates formula), pile driving should be allowed to 

terminate short of the specified tip elevation provided that either one of the following 

conditions are satisfied: 

 

 Other requirements including tension and lateral demands are met; 

 Any pile refusal within 5 feet above the specified tip elevation, which may be considered 

acceptable and cut off at the option of the contractor. 

 

If the piles do not attain the nominal driving resistance at the specified tip elevation (per Gates 

Formula), the piles may be allowed to stand for a “set period” of minimum 12 hours without 

driving.  If the nominal driving resistance is attained for each pile designated to be re-driven, 

the remaining piles in that footing are considered acceptable.  
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14.0 INVESTIGATION LIMITATIONS 

Our services consist of professional opinions and recommendations made in accordance with 

generally accepted geotechnical engineering principles and practices and are based on our site 

reconnaissance and the assumption that the subsurface conditions do not deviate from observed 

conditions.  All work done is in accordance with generally accepted geotechnical engineering 

principles and practices.  No warranty, expressed or implied, of merchantability or fitness, is made 

or intended in connection with our work or by the furnishing of oral or written reports or findings. 

The scope of our services did not include any environmental assessment or investigation for the 

presence or absence of hazardous or toxic materials in structures, soil, surface water, groundwater 

or air, below or around this site.  Unanticipated soil conditions are commonly encountered and 

cannot be fully determined by taking soil samples and excavating test borings; different soil 

conditions may require that additional expenditures be made during construction to attain a 

properly constructed project.  Some contingency fund is thus recommended to accommodate these 

possible extra costs. 

 

This report has been prepared for the proposed project as described earlier, to assist the engineer in 

the design of this project.  In the event any changes in the design or location of the facilities are 

planned, or if any variations or undesirable conditions are encountered during construction, our 

conclusions and recommendations shall not be considered valid unless the changes or variations 

are reviewed and our recommendations modified or approved by us in writing. 

 

This report is issued with the understanding that it is the designer's responsibility to ensure that the 

information and recommendations contained herein are incorporated into the project and that 

necessary steps are also taken to see that the recommendations are carried out in the field.   

 

The findings in this report are valid as of the present date.  However, changes in the subsurface 

conditions can occur with the passage of time, whether they are due to natural processes or to the 

works of man, on this or adjacent properties.  In addition, changes in applicable or appropriate 

standards occur, whether they result from legislation or from the broadening of knowledge.  
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Accordingly, the findings in this report might be invalidated, wholly or partially, by changes 

outside of our control. 

 

Respectfully submitted, 

PARIKH CONSULTANTS, INC. 

                 

Frank Wang, P.E., G.E. 2862    Gary Parikh, P.E., G.E. 666 

Project Engineer     Project Manager 
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GEOLOGIC MAP 

Approximate
Project Location

Legend
Qhf - Alluvial Fan Deposits (Holocene)
Qpf - Alluvial Fan Deposits (Late Pleistocene)
Ku - Undivivded Sandston, Siltstone, and shale  

(Late Cretaceous)
Qls - Landslide Deposits (Holocene and Pleistocene)
Qhl - Natural Leeve Deposits (Holocene)
Tsv - Sonoma Volcanics (Pliocene and late Miocene)
Tsvt - Ash-flow tuff 

Source
Geologic Map and Map Database of Northeastern 
San Francisco Bay Region, California by R.W. 
Graymer, D.L. Jones, and E.E. Brabb, 2002
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 2009-130-GDR PLATE NO.: III-1
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 2009-130-GDR PLATE NO.: III-2

GREENVALLEY ROAD O.C.
SOLANO COUNTY, CALIFORNIA
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 2009-130-GDR PLATE NO.: III-3

GREENVALLEY ROAD OVERCROSSING
SOLANO COUNTY, CALIFORNIA
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APPENDIX IV 

LABORATORY TESTS 
 

Classification Tests 

 

The field classification of the samples was visually verified in the laboratory according to the Unified Soil 

Classification System (ASTM Test Method D 2488, Visual-Manual Procedure). The classification has been verified 

with laboratory data as necessary.  The classification tests are presented on “Log of Test Borings”, Appendix II.   

 

Moisture-Density 

 

The natural moisture contents and dry unit weights were determined for selected undisturbed samples of the soils in 

general accordance with California Test Method 226 (Moisture Content) and 212 (Unit Weight).  This information 

was used to classify and correlate the soils.  The results are presented on Plate IV-2A thru IV-2E. 

 

Unconfined Compression Tests 

 

Strength tests were performed on selected undisturbed sample using unconfined compression machine.  Unconfined 

compression test was performed in general accordance with California Test Method 221. The results are presented on 

Plate IV-2A thru IV-2E. 

 

Atterberg Limits 

 

The Atterberg Limits were determined for selected samples of the fine-grained materials.  These results were used to 

classify the soils, as well as to obtain an indication of the effective strength characteristics and expansion potential 

with variations in moisture content. The Atterberg Limits were determined in general accordance with California Test 

Method 204.  The results of these tests are presented on Plate IV-3A and IV-3B, “Plasticity Chart”. 

 

Grain Size Classification 

 

Grain size classification tests (California Test Method 202) were performed on selected samples of granular soil to 

aid in the classification.  The results are presented on Plates IV-4A thru IV-4G, "Grain Size Distribution Curves". 

 

Corrosion Tests 

 

Corrosion tests were performed on selected samples to determine the corrosion potential of the soils.  The pH and 

minimum resistively tests were performed according to California Test Method 643.  The test results are presented on 

Plates IV-5A thru IV-5C. 

 
Consolidation Tests 

 

Consolidation tests were performed on selected samples in accordance with California Test Method 219.  

The test resulrs are presented on the Plates IV-6A and IV-6F. 
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MATERIALS TESTING 

GREEN VALLEY ROAD OVERCROSSING 
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gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-003 1 4.5 CL 2.0 98.9 22.9

2 9.5 CL 42 18 24 105.4 23.0 C. - See Plate No: IV-6A thru IV-6C

3 14.5 SP-SC 23.8 66.4 9.8 - 36.6

4 19.5 SM - 27.7

5 24.5 CL 1.0 86.2 35.0

6 29.5 SM 0.0 55.8 44.2 32 19 13 1.4 98.5 25.2

7 34.5 ML 0.0 49.9 50.1 96.6 27.0

8 39.5 SM 0.0 54.0 46.0 30 26 4 90.3 31.3

9 44.5 SM - 15.6

10 49.5 SW-SM 16.7 72.4 10.9 - 16.8

11 54.5 SM 26.8 45.9 27.3 - 24.2

12 59.5 SM - 18.0

13 69.5 ML - 29.1

14 79.5 SM - 21.0

15 89.5 SM - 29.9

16 99.5 SM - 18.0

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

GREEN VALLEY ROAD OVERCROSSING C. = Consolidation D.S. = Direct Shear

ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index

SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: IV-2A

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-003A 1 5.0 CL - -

2 10.0 CL - - Corr. - See Plate No: IV-5A

3 13.0 SM 0.9 80.1 19.0 - 27.5

4 16.0 SM - -

5 20.0 SM - -

6 25.0 ML 0.0 34.7 65.3 37 27 10 - 36.2

7 30.0 SM - -

8 35.0 SM 7.3 43.8 48.9 33 28 5 - 28.8

9 38.0 SM - -

10 41.0 SM - -

11 44.0 SM - -

12 47.0 SM - -

13 50.0 ML 49 29 20 - 42.6

14 53.0 ML 0.3 10.8 88.9 - 37.4

15 56.0 CL 0.0 13.5 86.5 41 23 18 - 25.8

16 59.0 CL - -

17 62.0 CL - -

18 65.0 ML 0.0 29.7 70.3 37 30 7 - 33.7

19 68.0 ML - -

20 71.0 ML - -

21 74.0 SM 0.0 56.8 43.2 - 33.0

22 77.0 SM - -

23 80.0 SM - -

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

GREEN VALLEY ROAD OVERCROSSING C. = Consolidation D.S. = Direct Shear

ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index

SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: IV-2B

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-004A 1 6.0 CL - 20.9

2 11.0 CL 32 20 12 - 22.5 Corr. - See Plate No: IV-5B

3 14.0 CL - 32.1

4 17.0 CL - 33.1

5 21.0 ML 66.2 46 28 18 - 32.4

6 26.0 CL - 31.0

7 31.0 SM 5.9 77.7 16.4 - 29.6

8 36.0 CL - 32.6

9 39.0 SM - 16.9

10 42.0 SM 25.6 - 28.9

11 45.0 SC 3.4 78.2 18.4 - 31.9

12 48.0 SP 33.1 64.7 2.3 - 18.8

13 51.0 CL - 37.8

14 56.0 ML 41 30 11 - 37.7

15 61.0 CL - 30.6

16 66.0 SM 0.4 68.8 30.8 29 25 4 - 28.8

17 71.0 CL - 34.5

18 76.0 ML 40 31 9 - 41.2

19 101.0 ML 31 23 8 - 22.2

20 121.0 CL - 36.7

21 141.0 CL - 28.2

22 161.0 CL - 20.8

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

GREEN VALLEY ROAD OVERCROSSING C. = Consolidation D.S. = Direct Shear

ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index

SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: IV-2C

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-005 1 4.5 CL 3.0 96.8 24.6 Corr. - See Plate No.: IV-5C

2 9.5 SC 0.0 52.2 47.8 41 17 24 3.2 100.4 24.4

3 14.5 SM 0.0 72.2 27.8 28 23 5 99.8 22.2

4 19.5 SC 95.7 27.6

5 24.5 SC 0.0 56.5 43.5 45 20 25 93.2 29.7

6 29.5 SM 0.0 65.0 35.0 95.6 27.7

7 34.5 ML 0.1 25.1 74.8 - 15.4

8 39.5 SM - 14.5

9 44.5 SM 93.1 29.7

10 49.5 SM - 12.6

11 54.5 ML 32 24 8 - 31.1

12 59.5 ML 92.7 29.7

13 69.5 ML 6.8 77.4 15.9 89.3 29.5

14 79.5 ML 105.5 19.8

15 89.5 SM - 16.0

16 99.5 ML - 29.7

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

GREEN VALLEY ROAD OVERCROSSING C. = Consolidation D.S. = Direct Shear

ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index

SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: IV-2D

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-130 1 6.0 CL 104.1 22.5

2 9.5 CH 58 18 40 97.0 26.7 C. - See Plate No.: IV-6D thru IV-6F

3 14.5 CL 105.0 21.6

4 19.5 CL 47 21 26 2.6 91.9 28.8

5 24.5 CL 91.2 31.1

6 29.5 SM 0.3 50.9 48.8 86.2 34.6

7 34.5 SM 90.7 29.2

8 39.5 SM - 15.8

9 44.5 SM - 10.9

10 49.5 SM 2.6 70.1 27.3 - 14.7

11 54.5 SM - 17.1

12 59.5 ML - 31.5

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

GREEN VALLEY ROAD OVERCROSSING C. = Consolidation D.S. = Direct Shear

ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index

SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: IV-2E

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATERIALS TESTING

GREEN VALLEY ROAD OVERCROSSING
SOLANO COUNTY, CALIFORNIA

JOB NO.: 2009-130-GDR PLATE NO.: V-1

PROJECT OACATION MAP

FAULT MAP

Legend
212 - Cordelia Fault (RLSS)
213- Green Valley Fault (RLSS)
415- West Napa Fault Zone (Browns Valley 
Section)(RLSS)
416- West Napa Fault Zone (Napa County Airport 
Section) (RLSS)

Source
Modified from "2007 Caltrans Deterministic PGA 
map" by Martha Merriam & Tom Shantz

Approximate

0 mile 15



1. Vs=200 m/s 2. Vs=225 m/s
0.000 0.638 0.669
0.100 1.031 1.101
0.200 1.340 1.416
0.300 1.383 1.453
0.500 1.323 1.369
1.000 1.136 1.127
2.000 0.668 0.628
3.000 0.417 0.388
4.000 0.291 0.269
5.000 0.228 0.211

Period
(sec)

Spectral Accel. (g)
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ARS DESIGN CURVE
GREEN VALLEY ROAD OC

SOLANO COUNTY, CALIFORNIA

1. Vs=200 m/s

2. Vs=225 m/s

3. Envelope

Site Location: 38.21614885 N/122.1387434 W
Seismic design criteria is governed by USGS 2008 Deaggregation (beta)
1. Vs=200 m/s (liquefiable soils modeled as clay with residual strength per Seed & Harder (1990)
2. Vs=225 m/s (non-liquefied case)

3. Recommended Design Curve = Envelope of above two curves

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATERIALS TESTING
JOB NO.: 2009-130-GDR PLATE NO.: V-2

GREEN VALLEY ROAD OVERCROSSING
SOLANO COUNTY, CALIFORNIA
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Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
38.2161 -122.1387

VS30 (m/s) = 200

Z 1.0 (m) = 0

Z 2.5 (km) = 0

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 
Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.472 1 1 0.472 0 0.697 1.000 0.681 1.000 0.474 0.472 0.4%
0.02 0.529 1 1 0.529 0.2 1.722 1.000 0.513 1.000 0.883 0.879 0.5%
0.022 0.537 1 1 0.537 0.3 1.446 1.000 0.693 1.000 1.002 0.953 4.9%
0.025 0.549 1 1 0.549 1 0.510 1.200 1.517 1.000 0.929 0.926 0.3%

Place ARS Online Probabilistic Data Here               "Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs (or 
975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is used to 
estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the "calculation" 
tab.

8.4

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information
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Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)

Probabilistic_Response_Spectrum_(Green Valley RD OC_200_2010 0602).xls     6/9/2010      2:55 PM

0.029 0.562 1 1 0.562
0.03 0.565 1 1 0.565 Max % Difference = 4.9%
0.032 0.571 1 1 0.571
0.035 0.58 1 1 0.58
0.036 0.583 1 1 0.583
0.04 0.593 1 1 0.593 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors
0.042 0.597 1 1 0.597
0.044 0.602 1 1 0.602
0.045 0.604 1 1 0.604
0.046 0.606 1 1 0.606
0.048 0.611 1 1 0.611 0 0.6383 1.000 1.000 0.638 0.472 26.1%
0.05 0.615 1 1 0.615 0.1 1.0312 1.000 1.000 1.031 0.689 33.2%
0.055 0.624 1 1 0.624 0.2 1.3403 1.000 1.000 1.340 0.879 34.4%
0.06 0.633 1 1 0.633 0.3 1.3828 1.000 1.000 1.383 0.953 31.1%
0.065 0.642 1 1 0.642 0.5 1.323 1.000 1.000 1.323 0.968 26.8%
0.067 0.645 1 1 0.645 1 0.9463 1.200 1.000 1.136 0.926 18.5%
0.07 0.65 1 1 0.65 2 0.5568 1.200 1.000 0.668 0.626 6.3%
0.075 0.657 1 1 0.657 3 0.3473 1.200 1.000 0.417 0.403 3.3%
0.08 0.664 1 1 0.664 4 0.2421 1.200 1.000 0.291 0.282 2.9%
0.085 0.671 1 1 0.671 5 0.1901 1.200 1.000 0.228 0.22 3.6%
0.09 0.677 1 1 0.677
0.095 0.683 1 1 0.683 Max % Difference = 26.8%
0.1 0.689 1 1 0.689
0.11 0.712 1 1 0.712
0.12 0.734 1 1 0.734
0.13 0.755 1 1 0.755
0.133 0.761 1 1 0.761
0.14 0.775 1 1 0.775
0.15 0.794 1 1 0.794
0.16 0.813 1 1 0.813
0.17 0.83 1 1 0.83
0.18 0.847 1 1 0.847
0.19 0.863 1 1 0.863
0.2 0.879 1 1 0.879
0.22 0.896 1 1 0.896
0.24 0.911 1 1 0.911
0.25 0.919 1 1 0.919

INPUT   
USGS 

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect
Adj. For Basin 

Effect

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS 
Deagg     

Spec Accel
Period 
(sec)

Probabilistic_Response_Spectrum_(Green Valley RD OC_200_2010 0602).xls     6/9/2010      2:55 PM



Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
38.2161 -122.1387

VS30 (m/s) = 225

Z 1.0 (m) = 0

Z 2.5 (km) = 0

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 
Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.525 1 1 0.525 0 0.697 1.000 0.756 1.000 0.527 0.525 0.3%
0.02 0.594 1 1 0.594 0.2 1.722 1.000 0.583 1.000 1.004 0.998 0.6%
0.022 0.605 1 1 0.605 0.3 1.446 1.000 0.784 1.000 1.133 1.077 4.9%
0.025 0.619 1 1 0.619 1 0.510 1.200 1.588 1.000 0.972 0.969 0.3%

Place ARS Online Probabilistic Data Here               "Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs (or 
975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is used to 
estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the "calculation" 
tab.

8.4

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information
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Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)
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0.029 0.636 1 1 0.636
0.03 0.639 1 1 0.639 Max % Difference = 4.9%
0.032 0.647 1 1 0.647
0.035 0.657 1 1 0.657
0.036 0.661 1 1 0.661
0.04 0.673 1 1 0.673 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors
0.042 0.679 1 1 0.679
0.044 0.685 1 1 0.685
0.045 0.688 1 1 0.688
0.046 0.691 1 1 0.691
0.048 0.696 1 1 0.696 0 0.6693 1.000 1.000 0.669 0.525 21.6%
0.05 0.701 1 1 0.701 0.1 1.1011 1.000 1.000 1.101 0.794 27.9%
0.055 0.713 1 1 0.713 0.2 1.4155 1.000 1.000 1.416 0.998 29.5%
0.06 0.725 1 1 0.725 0.3 1.4532 1.000 1.000 1.453 1.077 25.9%
0.065 0.735 1 1 0.735 0.5 1.369 1.000 1.000 1.369 1.074 21.5%
0.067 0.739 1 1 0.739 1 0.9392 1.200 1.000 1.127 0.969 14.0%
0.07 0.745 1 1 0.745 2 0.5232 1.200 1.000 0.628 0.599 4.6%
0.075 0.754 1 1 0.754 3 0.3231 1.200 1.000 0.388 0.378 2.5%
0.08 0.763 1 1 0.763 4 0.2244 1.200 1.000 0.269 0.263 2.3%
0.085 0.772 1 1 0.772 5 0.1755 1.200 1.000 0.211 0.205 2.7%
0.09 0.78 1 1 0.78
0.095 0.787 1 1 0.787 Max % Difference = 21.5%
0.1 0.794 1 1 0.794
0.11 0.82 1 1 0.82
0.12 0.844 1 1 0.844
0.13 0.866 1 1 0.866
0.133 0.873 1 1 0.873
0.14 0.887 1 1 0.887
0.15 0.908 1 1 0.908
0.16 0.927 1 1 0.927
0.17 0.946 1 1 0.946
0.18 0.964 1 1 0.964
0.19 0.981 1 1 0.981
0.2 0.998 1 1 0.998
0.22 1.016 1 1 1.016
0.24 1.033 1 1 1.033
0.25 1.041 1 1 1.041

INPUT   
USGS 

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect
Adj. For Basin 

Effect

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS 
Deagg     

Spec Accel
Period 
(sec)

Probabilistic_Response_Spectrum_(Green Valley RD OC_225_2010 0602).xls     6/9/2010      1:58 PM



 

 

 

 

Liquefaction Analysis Results 

 



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. R-10-003A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer Technicon)BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)
CRR7.5N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

1 6 2 8 SPT 750 750 0.99 8.0 1.42 0.75 1.2 1.05 10.7 1.40 15.0 1.00 1

2 11 2 8 SPT 1375 1313 0.98 8.0 1.42 0.80 1.2 1.05 11.4 1.19 13.5 1.00 1

3 14 1 8 SPT 1750 1500 0.97 0.52 8.0 1.42 0.85 1.2 1.05 12.1 1.13 13.7 19% 18.1 0.19 1.00 1 (0.46)

4 17 1 11 SPT 2125 1688 0.96 0.55 11.0 1.42 0.85 1.2 1.05 16.7 1.08 18.0 35% 26.6 0.33 1.00 1 (0.73)

5 21 1 16 SPT 2625 1938 0.95 0.59 16.0 1.42 0.95 1.2 1.05 27.1 1.01 27.5 10% 29.0 0.41 1.00 1 (0.86)

6 26 1 12 SPT 3250 2250 0.94 0.62 12.0 1.42 0.95 1.2 1.05 20.3 0.95 19.3 65% 28.1 0.37 0.96 1 (0.72)

7 31 1 13 SPT 3875 2563 0 92 0 63 13 0 1 42 1 00 1 2 1 05 23 2 0 89 20 6 35% 30 0 0 92 1 NON LIQ7 31 1 13 SPT 3875 2563 0.92 0.63 13.0 1.42 1.00 1.2 1.05 23.2 0.89 20.6 35% 30.0 0.92 1 NON-LIQ.

8 36 1 12 SPT 4500 2875 0.88 0.63 12.0 1.42 1.00 1.2 1.05 21.4 0.83 17.9 49% 26.4 0.32 0.90 1 (0.57)

9 39 1 12 SPT 4875 3063 0.86 0.62 12.0 1.42 1.00 1.2 1.05 21.4 0.81 17.3 40% 25.7 0.31 0.88 1 (0.54)

10 42 1 33 SPT 5250 3250 0.83 0.61 33.0 1.42 1.00 1.2 1.05 58.9 0.78 45.9 45.9 0.82 1 NON-LIQ.

11 45 1 13 SPT 5625 3438 0.80 0.60 13.0 1.42 1.00 1.2 1.05 23.2 0.75 17.5 30% 24.9 0.29 0.85 1

12 48 1 39 SPT 6000 3625 0.77 0.58 39.0 1.42 1.00 1.2 1.05 69.6 0.73 50.8 50.8 0.79 1 NON-LIQ.

13 51 2 10 SPT 6375 3813 0.74 10.0 1.42 1.00 1.2 1.05 17.9 0.71 12.6 0.84 1

14 54 2 8 SPT 6750 4000 0.71 8.0 1.42 1.00 1.2 1.05 14.3 0.69 9.8 0.84 1

15 57 2 19 SPT 7125 4188 0.68 19.0 1.42 1.00 1.2 1.05 33.9 0.67 22.7 0.78 1

16 60 1 28 SPT 7500 4375 0.66 0.51 28.0 1.42 1.00 1.2 1.05 50.0 0.65 32.5 32.5 0.74 1 NON-LIQ.

17 63 1 29 SPT 7875 4563 0.64 0.50 29.0 1.42 1.00 1.2 1.05 51.8 0.63 32.7 32.7 0.73 1 NON-LIQ.

18 66 1 25 SPT 8250 4750 0.62 0.49 25.0 1.42 1.00 1.2 1.05 44.6 0.62 27.5 20% 33.3 0.73 1 NON-LIQ.

19 69 1 8 SPT 8625 4938 0.60 0.47 8.0 1.42 1.00 1.2 1.05 14.3 0.60 8.6 8.6 0.10 0.81 1 (0.21)

20 72 1 28 SPT 9000 5125 0 58 0 46 28 0 1 42 1 00 1 2 1 05 50 0 0 58 29 2 29 2 0 42 0 71 1 (0 79)20 72 1 28 SPT 9000 5125 0.58 0.46 28.0 1.42 1.00 1.2 1.05 50.0 0.58 29.2 29.2 0.42 0.71 1 (0.79)

21 75 1 23 SPT 9375 5313 0.57 0.46 23.0 1.42 1.00 1.2 1.05 41.1 0.57 23.4 43% 33.1 0.72 1 NON-LIQ.

22 78 1 43 SPT 9750 5500 0.56 0.45 43.0 1.42 1.00 1.2 1.05 76.8 0.56 42.7 42.7 0.67 1 NON-LIQ.

23 81 1 33 SPT 10125 5688 0.54 0.44 33.0 1.42 1.00 1.2 1.05 58.9 0.54 32.0 32.0 0.67 1 NON-LIQ.

Notes:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001) 4. For (N1)60 cs greater than 30, clean granular soils are too denseE ( gy ), B ( ), R ( g ) S ( p g ) p ( )

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60 Reference:

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2

Liquefaction Resistance of Soils: Summary Report from the 1996 
NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of 
Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

4. For (N1)60,cs greater than 30, clean granular soils are too dense 
to liquefy and are classed as non-liquefiable.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. R-10-004A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer Technicon)BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5N60 CN (N1)60 F.C.

1 6 2 7 SPT 750 750 0.99 7.0 1.42 0.75 1.2 1.05 9.4 1.40 13.1 1.00 1

2 11 2 16 SPT 1375 1313 0.98 16.0 1.42 0.80 1.2 1.05 22.8 1.19 27.1 1.00 1

3 14 2 7 SPT 1750 1500 0.97 7.0 1.42 0.85 1.2 1.05 10.6 1.13 12.0 1.00 1

4 17 2 12 SPT 2125 1688 0.96 12.0 1.42 0.85 1.2 1.05 18.2 1.08 19.6 1.00 1

5 21 2 9 SPT 2625 1938 0.95 9.0 1.42 0.95 1.2 1.05 15.3 1.01 15.5 1.00 1

6 26 2 17 SPT 3250 2250 0.94 17.0 1.42 0.95 1.2 1.05 28.8 0.95 27.3 0.96 1

7 31 1 10 SPT 3875 2563 0 92 0 63 10 0 1 42 1 00 1 2 1 05 17 9 0 89 15 8 16% 19 6 0 21 0 93 1 (0 38)7 31 1 10 SPT 3875 2563 0.92 0.63 10.0 1.42 1.00 1.2 1.05 17.9 0.89 15.8 16% 19.6 0.21 0.93 1 (0.38)

8 36 1 8 SPT 4500 2875 0.88 0.63 8.0 1.42 1.00 1.2 1.05 14.3 0.83 11.9 16% 15.3 0.16 0.91 1 (0.29)

9 39 1 32 SPT 4875 3063 0.86 0.62 32.0 1.42 1.00 1.2 1.05 57.1 0.81 46.0 46.0 0.84 1 NON-LIQ.

10 42 1 22 SPT 5250 3250 0.83 0.61 22.0 1.42 1.00 1.2 1.05 39.3 0.78 30.6 30.6 0.84 1 NON-LIQ.

11 45 1 17 SPT 5625 3438 0.80 0.60 17.0 1.42 1.00 1.2 1.05 30.3 0.75 22.9 18% 27.8 0.36 0.83 1 (0.62)

12 48 1 12 SPT 6000 3625 0.77 0.58 12.0 1.42 1.00 1.2 1.05 21.4 0.73 15.6 2% 15.6 0.17 0.84 1 (0.30)

13 51 2 11 SPT 6375 3813 0.74 11.0 1.42 1.00 1.2 1.05 19.6 0.71 13.9 0.84 1

14 56 2 15 SPT 7000 4125 0.69 15.0 1.42 1.00 1.2 1.05 26.8 0.67 18.1 0.80 1

15 61 1 17 SPT 7625 4438 0.65 0.51 17.0 1.42 1.00 1.2 1.05 30.3 0.64 19.5 30% 27.2 0.35 0.78 1 (0.65)

16 66 1 18 SPT 8250 4750 0.62 0.49 18.0 1.42 1.00 1.2 1.05 32.1 0.62 19.8 30% 27.5 0.35 0.76 1 (0.68)

17 71 2 21 SPT 8875 5063 0.59 21.0 1.42 1.00 1.2 1.05 37.5 0.59 22.1 0.74 1

18 76 2 10 SPT 9500 5375 0.56 10.0 1.42 1.00 1.2 1.05 17.9 0.57 10.1 0.78 1

19 101 2 25 SPT 12625 6938 0.50 25.0 1.42 1.00 1.2 1.05 44.6 0.47 21.0 0.67 1

20 121 2 66 SPT 15125 8188 0 47 66 0 1 42 1 00 1 2 1 05 117 8 0 42 49 0 0 57 120 121 2 66 SPT 15125 8188 0.47 66.0 1.42 1.00 1.2 1.05 117.8 0.42 49.0 0.57 1

21 141 2 36 SPT 17625 9438 0.45 36.0 1.42 1.00 1.2 1.05 64.3 0.37 23.9 0.59 1

22 161 2 100 SPT 20125 10688 0.43 100.0 1.42 1.00 1.2 1.05 178.5 0.34 60.0 0.51 1

Note: Reference:  

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001)

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

Liquefaction Resistance of Soils: Summary Report from the 1996 
NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of 
G t h i l d G i t l E i i O t b 2001

p y g ( 1)60cs  ( 1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-005 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 21 MC 562.5 563 0.99 13.7 0.92 1.00 1.0 1.05 13.1 1.49 19.5 1.00 1

2 9.5 2 16 MC 1187.5 1188 0.98 10.4 0.92 1.00 1.0 1.05 10.0 1.23 12.3 48% 1.00 1

3 14.5 2 38 MC 1812.5 1531 0.97 24.7 0.92 1.00 1.0 1.05 23.8 1.12 26.6 47% 1.00 1

4 19.5 1 58 MC 2437.5 1844 0.96 0.58 37.7 0.92 1.00 1.0 1.05 36.3 1.04 37.6 37.6 1.00 1 NON-LIQ.

5 24.5 2 27 MC 3062.5 2156 0.94 17.6 0.92 1.00 1.0 1.05 16.9 0.97 16.3 75% 0.97 1

6 29.5 1 42 MC 3687.5 2469 0.92 0.63 27.3 0.92 1.00 1.0 1.05 26.3 0.90 23.7 35% 33.5 0.92 1 NON-LIQ.

7 34.5 1 66 MC 4312.5 2781 0.89 0.63 42.9 0.92 1.00 1.0 1.05 41.3 0.85 35.1 16% 39.7 0.88 1 NON-LIQ.

8 39.5 1 100 SPT 4937.5 3094 0.86 0.62 100.0 0.92 1.00 1.2 1.05 115.5 0.80 92.5 92.5 0.84 1 NON-LIQ.

9 44.5 1 100 MC 5562.5 3406 0.81 0.60 65.0 0.92 1.00 1.0 1.05 62.6 0.76 47.4 47.4 0.81 1 NON-LIQ.

10 49.5 1 100 SPT 6187.5 3719 0.76 0.57 100.0 0.92 1.00 1.2 1.05 115.5 0.72 83.1 83.1 0.78 1 NON-LIQ.

11 54.5 1 27 MC 6812.5 4031 0.71 0.54 17.6 0.92 1.00 1.0 1.05 16.9 0.68 11.6 11.6 0.13 0.80 1 (0.23)

12 59.5 1 69 MC 7437.5 4344 0.66 0.52 44.9 0.92 1.00 1.0 1.05 43.2 0.65 28.2 15% 32.0 0.73 1 NON-LIQ.

13 69.5 1 30 MC 8687.5 4969 0.59 0.47 19.5 0.92 1.00 1.0 1.05 18.8 0.60 11.2 28% 17.3 0.18 0.74 1 (0.36)

14 79.5 1 65 SPT 9937.5 5594 0.55 0.44 65.0 0.92 1.00 1.2 1.05 75.1 0.55 41.3 41.3 0.66 1 NON-LIQ.

15 89.5 1 100 SPT 11188 6219 0.52 0.43 100.0 0.92 1.00 1.2 1.05 115.5 0.51 59.0 59.0 0.64 1 NON-LIQ.

16 99.5 2 49 SPT 12438 6844 0.50 49.0 0.92 1.00 1.2 1.05 56.6 0.48 26.9 0.61 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO
CPT NO. CPT-09-004 FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.492

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K  *K

Soil Behavior Type Ic* CN* d CSR Ic CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

1.148

1.804

2.461

3.117

3.773

4.429

5.085 2 Organic 3.605 0.267 0.202 0.202 3.07 1.5692 0.99 0.450 1.00 1

5.741 3 Clay 7.454 0.473 0.239 0.239 2.82 1.5288 0.99 0.450 1.00 1

6.398 4 Silty Clay to Clay 13.445 0.508 0.276 0.276 2.51 1.4905 0.99 0.449 2.510 1.49 20.04 2.820 56.50 0.10 1.00 1

7.054 4 Silty Clay to Clay 14.296 0.582 0.314 0.314 2.56 1.4531 0.99 0.448 2.560 1.45 20.77 3.091 64.20 0.10 1.00 1

7.71 6 Sandy Silt to Clayey Silt 30.542 0.55 0.352 0.352 2.12 1.4175 0.98 0.448 2.120 1.42 43.29 1.492 64.60 0.11 1.00 1

8.366 4 Silty Clay to Clay 14.846 0.565 0.389 0.389 2.6 1.3845 0.98 0.447 1.00 1

9.022 4 Silty Clay to Clay 16.257 0.621 0.427 0.427 2.6 1.3522 0.98 0.446 1.00 1

9.678 5 Clayey Silt to Silty Clay 18.048 0.629 0.464 0.464 2.57 1.3221 0.98 0.446 2.570 1.32 23.86 3.148 75.12 0.12 1.00 1

10.335 5 Clayey Silt to Silty Clay 23.269 0.718 0.502 0.0001 0.502 2.48 1.2926 0.98 0.445 2.480 1.29 30.08 2.669 80.29 0.13 1.00 1 (0.36)

10.991 5 Clayey Silt to Silty Clay 26.359 0.76 0.54 0.0001 0.54 2.44 1.2644 0.98 0.445 2.440 1.26 33.33 2.483 82.76 0.13 1.00 1 (0.37)

11.647 6 Sandy Silt to Clayey Silt 27.441 0.765 0.577 0.0001 0.577 2.44 1.238 0.98 0.444 2.440 1.24 33.97 2.483 84.36 0.14 1.00 1 (0.38)

12.303 5 Clayey Silt to Silty Clay 24.868 0.857 0.615 0.0001 0.615 2.56 1.2121 0.97 0.443 2.560 1.21 30.14 3.091 93.16 0.16 1.00 1 (0.43)

12.959 6 Sandy Silt to Clayey Silt 27.424 0.712 0.652 0.014 0.638 2.46 1.197 0.97 0.452 2.460 1.20 32.83 2.574 84.50 0.14 1.00 1 (0.37)

13.615 6 Sandy Silt to Clayey Silt 29.402 0.565 0.69 0.035 0.655 2.36 1.186 0.97 0.466 2.360 1.19 34.87 2.156 75.19 0.12 1.00 1 (0.32)

14.272 7 Silty Sand to Sandy Silt 39.917 0.562 0.729 0.055 0.673 2.18 1.1746 0.97 0.478 2.180 1.17 46.89 1.619 75.92 0.12 1.00 1 (0.31)
14.928 6 Sandy Silt to Clayey Silt 32.843 0.974 0.766 0.076 0.691 2.48 1.1634 0.97 0.489 2.480 1.16 38.21 2.669 101.99 0.18 1.00 1 (0.45)
15.584 5 Clayey Silt to Silty Clay 49.605 1.796 0.804 0.096 0.708 2.42 1.153 0.97 0.500 2.420 1.15 57.20 2.396 137.04 0.32 1.00 1 (0.79)
16.24 5 Clayey Silt to Silty Clay 87.153 3.532 0.841 0.117 0.725 2.3 1.1429 0.97 0.510 2.300 1.14 99.60 1.949 194.10 1.00 1
16.896 6 Sandy Silt to Clayey Silt 107.16 3.575 0.879 0.137 0.742 2.18 1.1329 0.96 0.520 2.180 1.13 121.40 1.619 196.57 1.00 1
17.552 5 Clayey Silt to Silty Clay 63.957 2.608 0.917 0.158 0.759 2.4 1.123 0.96 0.529 2.400 1.12 71.83 2.312 166.09 1.00 1
18.209 4 Silty Clay to Clay 31.845 1.456 0.954 0.178 0.776 2.66 1.1134 0.96 0.538 1.00 1
18.865 4 Silty Clay to Clay 25.157 0.985 0.992 0.198 0.793 2.7 1.1039 0.96 0.546 1.00 1
19.521 6 Sandy Silt to Clayey Silt 30.757 0.86 1.029 0.219 0.81 2.54 1.0945 0.96 0.554 2.540 1.09 33.66 2.979 100.29 0.17 1.00 1 (0.39)
20.177 6 Sandy Silt to Clayey Silt 55.789 1.756 1.067 0.239 0.828 2.38 1.0848 0.96 0.561 2.380 1.08 60.52 2.233 135.12 0.31 1.00 1 (0.68)
20.833 6 Sandy Silt to Clayey Silt 88.847 3.324 1.105 0.26 0.845 2.31 1.0758 0.95 0.568 2.310 1.08 95.58 1.981 189.37 1.00 1
21.49 5 Clayey Silt to Silty Clay 59.014 2.525 1.142 0.28 0.862 2.48 1.0669 0.95 0.574 2.480 1.07 62.96 2.669 168.07 1.00 1
22.146 4 Silty Clay to Clay 27.13 1.149 1.18 0.301 0.879 2.73 1.0582 0.95 0.581 1.00 1
22.802 5 Clayey Silt to Silty Clay 22.617 0.704 1.217 0.321 0.896 2.71 1.0496 0.95 0.587 1.00 1
23.458 6 Sandy Silt to Clayey Silt 48.539 1.491 1.255 0.342 0.913 2.45 1.0412 0.95 0.592 2.450 1.04 50.54 2.528 127.77 0.27 1.00 1 (0.57)
24.114 8 Sand to Silty Sand 109.54 1.675 1.295 0.362 0.932 1.99 1.0319 0.94 0.597 1.990 1.03 113.03 1.287 145.49 0.37 1.00 1 (0.76)y ( )
24.77 9 Sand 114.3 1.001 1.335 0.383 0.953 1.82 1.0218 0.94 0.601 1.820 1.02 116.79 1.122 130.99 0.29 1.00 1 (0.60)
25.427 8 Sand to Silty Sand 123.95 1.676 1.375 0.403 0.972 1.93 1.0129 0.94 0.605 1.930 1.01 125.55 1.218 152.98 0.41 1.00 1 (0.84)
26.083 7 Silty Sand to Sandy Silt 106.92 2.572 1.414 0.424 0.99 2.16 1.0046 0.94 0.609 2.160 1.00 107.41 1.574 169.09 1.00 1
26.739 6 Sandy Silt to Clayey Silt 98.62 3.591 1.451 0.444 1.007 2.32 0.9968 0.94 0.613 2.320 1.00 98.31 2.015 198.05 1.00 1
27.395 7 Silty Sand to Sandy Silt 100.51 2.24 1.49 0.465 1.025 2.16 0.9888 0.93 0.617 2.160 0.99 99.38 1.574 156.45 0.44 1.00 1 (0.87)
28.051 7 Silty Sand to Sandy Silt 82.692 1.213 1.529 0.485 1.043 2.1 0.9808 0.93 0.620 2.100 0.98 81.11 1.455 117.99 0.23 0.99 1 (0.46)
28.707 8 Sand to Silty Sand 82.023 0.604 1.568 0.506 1.063 1.93 0.9722 0.93 0.622 1.930 0.97 79.74 1.218 97.16 0.17 0.99 1 (0.32)
29.364 9 Sand 107.44 0.544 1.609 0.526 1.083 1.75 0.9636 0.92 0.624 1.750 0.96 103.53 1.072 110.95 0.21 0.98 1 (0.40)
30.02 9 Sand 131.64 0.822 1.65 0.547 1.103 1.73 0.9553 0.92 0.627 1.730 0.96 125.76 1.058 133.06 0.30 0.98 1 (0.58)
30.676 9 Sand 146.12 0.767 1.69 0.567 1.123 1.66 0.9471 0.92 0.628 1.660 0.95 138.38 1.010 139.82 0.33 0.98 1 (0.64)
31.332 7 Silty Sand to Sandy Silt 69.682 1.446 1.729 0.587 1.142 2.29 0.9394 0.91 0.629 2.290 0.94 65.46 1.917 125.48 0.26 0.97 1 (0.51)
31.988 5 Clayey Silt to Silty Clay 53.612 1.981 1.767 0.608 1.159 2.56 0.9326 0.91 0.631 2.560 0.93 50.00 3.091 154.52 0.42 0.97 1 (0.81)
32.644 6 Sandy Silt to Clayey Silt 68.934 2.252 1.804 0.628 1.176 2.44 0.9259 0.91 0.632 2.440 0.93 63.83 2.483 158.49 0.45 0.97 1 (0.85)y y y ( )
33.301 6 Sandy Silt to Clayey Silt 84.687 2.604 1.842 0.649 1.193 2.36 0.9193 0.90 0.634 2.360 0.92 77.86 2.156 167.89 0.97 1
33.957 6 Sandy Silt to Clayey Silt 91.489 2.635 1.879 0.669 1.21 2.32 0.9129 0.90 0.634 2.320 0.91 83.52 2.015 168.25 0.96 1
34.613 8 Sand to Silty Sand 159.98 2.197 1.919 0.69 1.229 1.93 0.9057 0.89 0.635 1.930 0.91 144.90 1.218 176.55 0.96 1
35.269 9 Sand 199.59 2.527 1.96 0.71 1.25 1.84 0.898 0.89 0.634 1.840 0.90 179.23 1.137 203.79 0.96 1
35.925 7 Silty Sand to Sandy Silt 205.63 5.046 1.998 0.731 1.268 2.05 0.8914 0.88 0.634 2.050 0.89 183.30 1.371 251.31 0.95 1
36.581 6 Sandy Silt to Clayey Silt 104.84 3.603 2.036 0.751 1.285 2.36 0.8853 0.88 0.634 2.360 0.89 92.81 2.156 200.15 0.95 1
37.238 8 Sand to Silty Sand 324.08 6.408 2.076 0.772 1.304 1.86 0.8786 0.87 0.633 1.860 0.88 284.74 1.153 328.40 0.95 1
37.894 9 Sand 536.42 6.72 2.116 0.792 1.324 1.58 0.8716 0.87 0.632 1.580 0.87 467.56 1.000 467.56 0.95 1
38.55 10 Gravelly Sand to Sand 494.2 4.382 2.158 0.813 1.346 1.48 0.8641 0.86 0.630 1.480 0.86 427.04 1.000 427.04 0.94 1
39.206 9 Sand 287.43 4.24 2.199 0.833 1.366 1.8 0.8574 0.86 0.628 1.800 0.86 246.43 1.107 272.72 0.94 1
39.862 6 Sandy Silt to Clayey Silt 84.704 2.835 2.237 0.854 1.383 2.44 0.8517 0.85 0.627 2.440 0.85 72.14 2.483 179.14 0.94 1
40.518 6 Sandy Silt to Clayey Silt 60.567 1.575 2.274 0.874 1.4 2.47 0.8462 0.85 0.626 2.470 0.85 51.25 2.621 134.34 0.31 0.93 1 (0.56)
41.175 6 Sandy Silt to Clayey Silt 66.984 1.891 2.312 0.895 1.417 2.47 0.8407 0.84 0.624 2.470 0.84 56.31 2.621 147.61 0.38 0.93 1 (0.70)y y y ( )
41.831 6 Sandy Silt to Clayey Silt 71.406 2.225 2.349 0.915 1.434 2.48 0.8352 0.83 0.622 2.480 0.84 59.64 2.669 159.20 0.46 0.93 1 (0.84)
42.487 6 Sandy Silt to Clayey Silt 72.658 2.556 2.387 0.935 1.451 2.52 0.8299 0.83 0.620 2.520 0.83 60.30 2.872 173.15 0.93 1
43.143 8 Sand to Silty Sand 120.57 1.14 2.427 0.956 1.471 1.97 0.8237 0.82 0.617 1.970 0.82 99.31 1.263 125.40 0.26 0.93 1 (0.49)
43.799 9 Sand 151.3 0.616 2.467 0.976 1.491 1.69 0.8175 0.82 0.614 1.690 0.82 123.70 1.031 127.54 0.27 0.92 1 (0.51)
44.455 9 Sand 177.11 1.252 2.508 0.997 1.511 1.77 0.8115 0.81 0.611 1.770 0.81 143.72 1.085 155.99 0.43 0.92 1 (0.81)
45.112 9 Sand 249.86 1.715 2.549 1.017 1.531 1.65 0.8056 0.80 0.608 1.650 0.81 201.27 1.003 201.95 0.92 1
45.768 9 Sand 263.92 1.999 2.59 1.038 1.552 1.66 0.7994 0.80 0.604 1.660 0.80 210.99 1.010 213.18 0.92 1
46.424 9 Sand 189.86 1.607 2.63 1.058 1.572 1.81 0.7937 0.79 0.601 1.810 0.79 150.68 1.114 167.86 0.91 1
47.08 9 Sand 200.72 1.086 2.671 1.079 1.592 1.68 0.788 0.78 0.597 1.680 0.79 158.16 1.024 162.00 0.91 1
47.736 9 Sand 161.27 0.778 2.712 1.099 1.612 1.73 0.7824 0.78 0.594 1.730 0.78 126.17 1.058 133.50 0.30 0.91 1 (0.57)
48.392 9 Sand 149.2 1.357 2.752 1.12 1.633 1.92 0.7766 0.77 0.590 1.920 0.78 115.86 1.208 139.99 0.34 0.91 1 (0.64)
49.049 9 Sand 194.55 1.193 2.793 1.14 1.653 1.73 0.7711 0.76 0.586 1.730 0.77 150.02 1.058 158.73 0.45 0.90 1 (0.86)
49.705 9 Sand 192.55 1.163 2.834 1.161 1.673 1.74 0.7658 0.76 0.582 1.740 0.77 147.44 1.065 157.00 0.44 0.90 1 (0.84)( )
50.361 9 Sand 132.92 1.265 2.875 1.181 1.693 1.99 0.7605 0.75 0.579 1.990 0.76 101.08 1.287 130.11 0.28 0.90 1 (0.55)
51.017 9 Sand 224.68 0.969 2.915 1.202 1.714 1.61 0.755 0.74 0.574 1.610 0.75 169.62 1.000 169.62 0.90 1
51.673 10 Gravelly Sand to Sand 245.95 1.214 2.957 1.222 1.735 1.61 0.7496 0.74 0.571 1.610 0.75 184.36 1.000 184.36 0.90 1
52.329 9 Sand 181.15 1.096 2.998 1.243 1.755 1.78 0.7445 0.73 0.567 1.780 0.74 134.86 1.092 147.32 0.38 0.89 1 (0.74)
52.986 9 Sand 209.29 1.372 3.039 1.263 1.776 1.75 0.7392 0.72 0.563 1.750 0.74 154.72 1.072 165.80 0.89 1
53.642 9 Sand 168.36 1.557 3.079 1.284 1.796 1.92 0.7343 0.72 0.559 1.920 0.73 123.63 1.208 149.38 0.39 0.89 1 (0.77)
54.298 8 Sand to Silty Sand 131.06 2.287 3.119 1.304 1.815 2.19 0.7297 0.71 0.555 2.190 0.73 95.63 1.643 157.08 0.44 0.89 1 (0.87)
54.954 9 Sand 191.29 1.497 3.16 1.324 1.835 1.84 0.7249 0.70 0.551 1.840 0.72 138.66 1.137 157.67 0.44 0.89 1 (0.88)
55.61 7 Silty Sand to Sandy Silt 76.479 1.123 3.198 1.345 1.853 2.34 0.7206 0.70 0.548 2.340 0.72 55.11 2.084 114.84 0.22 0.88 1 (0.44)
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO
CPT NO. CPT-09-004 FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K  *K

Soil Behavior Type Ic* CN* d CSR Ic CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

56.266 6 Sandy Silt to Clayey Silt 43.545 0.945 3.236 1.365 1.871 2.66 0.7164 0.69 0.544 0.88 1
56.923 6 Sandy Silt to Clayey Silt 41.941 0.914 3.274 1.386 1.888 2.67 0.7124 0.69 0.541 0.88 1y y y
57.579 7 Silty Sand to Sandy Silt 35.49 0.507 3.312 1.406 1.906 2.64 0.7083 0.68 0.537 0.88 1
58.235 6 Sandy Silt to Clayey Silt 47.524 1.051 3.35 1.427 1.923 2.64 0.7045 0.67 0.534 0.88 1
58.891 6 Sandy Silt to Clayey Silt 42.139 0.82 3.387 1.447 1.94 2.65 0.7006 0.67 0.531 0.88 1
59.547 7 Silty Sand to Sandy Silt 31.732 0.488 3.426 1.468 1.958 2.71 0.6966 0.66 0.528 0.87 1
60.203 7 Silty Sand to Sandy Silt 36.216 0.538 3.465 1.488 1.976 2.65 0.6927 0.66 0.525 0.87 1
60.86 7 Silty Sand to Sandy Silt 48.409 1.03 3.503 1.509 1.995 2.62 0.6886 0.65 0.521 0.87 1
61.516 6 Sandy Silt to Clayey Silt 57.342 1.406 3.541 1.529 2.012 2.59 0.6849 0.65 0.518 2.590 0.68 39.28 3.266 128.27 0.28 0.87 1 (0.57)
62.172 7 Silty Sand to Sandy Silt 71.581 1.773 3.58 1.55 2.03 2.52 0.6811 0.64 0.515 2.520 0.68 48.75 2.872 140.01 0.34 0.87 1 (0.70)
62.828 7 Silty Sand to Sandy Silt 49.191 0.904 3.618 1.57 2.048 2.57 0.6773 0.64 0.512 2.570 0.68 33.32 3.148 104.89 0.19 0.87 1 (0.39)
63.484 7 Silty Sand to Sandy Silt 43.874 0.624 3.657 1.591 2.066 2.55 0.6736 0.63 0.509 2.550 0.67 29.55 3.034 89.67 0.15 0.86 1 (0.31)
64.14 7 Silty Sand to Sandy Silt 44.277 0.564 3.695 1.611 2.084 2.52 0.6699 0.63 0.507 2.520 0.67 29.66 2.872 85.18 0.14 0.86 1 (0.29)
64.797 7 Silty Sand to Sandy Silt 43.432 0.669 3.734 1.632 2.103 2.57 0.6661 0.62 0.504 2.570 0.67 28.93 3.148 91.07 0.15 0.86 1 (0.32)
65.453 7 Silty Sand to Sandy Silt 51.583 0.954 3.773 1.652 2.121 2.56 0.6625 0.62 0.501 2.560 0.66 34.17 3.091 105.61 0.19 0.86 1 (0.40)65.453 7 Silty Sand to Sandy Silt 51.583 0.954 3.773 1.652 2.121 2.56 0.6625 0.62 0.501 2.560 0.66 34.17 3.091 105.61 0.19 0.86 1 (0.40)
66.109 7 Silty Sand to Sandy Silt 46.096 0.662 3.811 1.672 2.139 2.54 0.6589 0.61 0.498 2.540 0.66 30.37 2.979 90.48 0.15 0.86 1 (0.32)
66.765 7 Silty Sand to Sandy Silt 46.889 0.575 3.85 1.693 2.157 2.5 0.6553 0.61 0.496 2.500 0.66 30.73 2.768 85.07 0.14 0.86 1 (0.29)
67.421 7 Silty Sand to Sandy Silt 63.124 1.006 3.889 1.713 2.175 2.45 0.6519 0.61 0.494 2.450 0.65 41.15 2.528 104.03 0.18 0.86 1 (0.40)
68.077 7 Silty Sand to Sandy Silt 91.115 1.584 3.927 1.734 2.193 2.34 0.6484 0.60 0.491 2.340 0.65 59.08 2.084 123.11 0.25 0.85 1 (0.55)
68.734 7 Silty Sand to Sandy Silt 119.93 2.632 3.966 1.754 2.212 2.33 0.6448 0.60 0.489 2.330 0.64 77.33 2.049 158.42 0.45 0.85 1 (0.97)
69.39 6 Sandy Silt to Clayey Silt 92.515 2.63 4.003 1.775 2.229 2.51 0.6416 0.60 0.486 2.510 0.64 59.36 2.820 167.36 0.85 1
70.046 6 Sandy Silt to Clayey Silt 70.828 1.931 4.041 1.795 2.246 2.6 0.6384 0.59 0.484 0.85 1
70.702 7 Silty Sand to Sandy Silt 75.453 1.894 4.08 1.816 2.264 2.55 0.6351 0.59 0.482 2.550 0.64 47.92 3.034 145.40 0.37 0.85 1 (0.80)
71.358 6 Sandy Silt to Clayey Silt 53.703 1.435 4.117 1.836 2.281 2.7 0.632 0.58 0.480 0.85 1
72.014 6 Sandy Silt to Clayey Silt 49.452 1.185 4.155 1.857 2.298 2.7 0.6289 0.58 0.478 0.85 1
72.671 6 Sandy Silt to Clayey Silt 51.379 1.436 4.193 1.877 2.315 2.73 0.6259 0.58 0.477 0.85 1
73.327 5 Clayey Silt to Silty Clay 47.031 1.694 4.23 1.898 2.332 2.84 0.6229 0.58 0.475 0.84 1
73.983 6 Sandy Silt to Clayey Silt 57.15 1.447 4.268 1.918 2.35 2.67 0.6197 0.57 0.473 0.84 173.983 6 Sandy Silt to Clayey Silt 57.15 1.447 4.268 1.918 2.35 2.67 0.6197 0.57 0.473 0.84 1
74.639 6 Sandy Silt to Clayey Silt 87.629 2.908 4.305 1.939 2.367 2.6 0.6168 0.57 0.471 0.84 1
75.295 6 Sandy Silt to Clayey Silt 105.94 4.17 4.343 1.959 2.384 2.59 0.6138 0.57 0.469 2.590 0.61 65.03 3.266 212.40 0.84 1
75.951 6 Sandy Silt to Clayey Silt 77.567 2.803 4.38 1.98 2.401 2.67 0.6109 0.56 0.468 0.84 1
76.608 7 Silty Sand to Sandy Silt 48.153 0.846 4.419 2 2.419 2.66 0.6079 0.56 0.466 0.84 1
77.264 7 Silty Sand to Sandy Silt 57.28 0.771 4.458 2.021 2.437 2.53 0.6049 0.56 0.465 2.530 0.60 34.65 2.925 101.34 0.18 0.84 1 (0.39)
77.92 7 Silty Sand to Sandy Silt 44.271 0.34 4.496 2.041 2.455 2.51 0.6019 0.56 0.463 2.510 0.60 26.65 2.820 75.13 0.12 0.84 1 (0.27)
78.576 8 Sand to Silty Sand 48.256 0.389 4.536 2.061 2.475 2.48 0.5986 0.55 0.461 2.480 0.60 28.89 2.669 77.11 0.12 0.83 1 (0.27)
79.232 7 Silty Sand to Sandy Silt 63.935 0.832 4.575 2.082 2.493 2.47 0.5957 0.55 0.460 2.470 0.60 38.09 2.621 99.84 0.17 0.83 1 (0.39)
79.888 7 Silty Sand to Sandy Silt 146.12 3.055 4.613 2.102 2.511 2.31 0.5928 0.55 0.459 2.310 0.59 86.62 1.981 171.62 0.83 1
80.545 8 Sand to Silty Sand 268.99 5.589 4.653 2.123 2.53 2.12 0.5898 0.55 0.457 2.120 0.59 158.65 1.492 236.73 0.83 1
81.201 7 Silty Sand to Sandy Silt 181.99 4.656 4.692 2.143 2.548 2.31 0.587 0.54 0.456 2.310 0.59 106.82 1.981 211.64 0.83 1
81.857 7 Silty Sand to Sandy Silt 168.86 4.102 4.73 2.164 2.566 2.32 0.5842 0.54 0.455 2.320 0.58 98.65 2.015 198.73 0.83 1
82 513 9 Sand 233 51 2 952 4 771 2 184 2 587 2 02 0 5809 0 54 0 453 2 020 0 58 135 65 1 327 180 01 0 83 182.513 9 Sand 233.51 2.952 4.771 2.184 2.587 2.02 0.5809 0.54 0.453 2.020 0.58 135.65 1.327 180.01 0.83 1
83.169 9 Sand 231.86 3.132 4.812 2.205 2.607 2.05 0.5779 0.54 0.452 2.050 0.58 133.99 1.371 183.70 0.83 1
83.825 9 Sand 293.76 3.531 4.852 2.225 2.627 1.94 0.5749 0.54 0.450 1.940 0.57 168.87 1.229 207.54 0.82 1
84.482 9 Sand 446.19 4.83 4.893 2.246 2.647 1.77 0.5719 0.53 0.449 1.770 0.57 255.16 1.085 276.94 0.82 1
85.138 10 Gravelly Sand to Sand 527.21 2.954 4.935 2.266 2.669 1.53 0.5686 0.53 0.448 1.530 0.57 299.78 1.000 299.78 0.82 1
85.794 10 Gravelly Sand to Sand 543.96 4.156 4.977 2.287 2.69 1.61 0.5656 0.53 0.446 1.610 0.57 307.64 1.000 307.64 0.82 1
86.45 8 Sand to Silty Sand 290.8 4.83 5.016 2.307 2.709 2.05 0.5628 0.53 0.445 2.050 0.56 163.66 1.371 224.39 0.82 1
87.106 8 Sand to Silty Sand 256.14 3.919 5.056 2.328 2.729 2.06 0.5599 0.53 0.444 2.060 0.56 143.42 1.387 198.88 0.82 1
87.762 9 Sand 382.02 4.316 5.097 2.348 2.749 1.85 0.5571 0.52 0.443 1.850 0.56 212.83 1.145 243.70 0.82 1
88.419 10 Gravelly Sand to Sand 492.96 3.989 5.139 2.369 2.77 1.67 0.5542 0.52 0.442 1.670 0.55 273.18 1.017 277.93 0.82 1
89.075 9 Sand 226.82 2.82 5.179 2.389 2.79 2.05 0.5514 0.52 0.440 2.050 0.55 125.06 1.371 171.47 0.81 1
89.731 6 Sandy Silt to Clayey Silt 82.799 2.557 5.217 2.41 2.807 2.67 0.549 0.52 0.440 0.81 1
90.387 8 Sand to Silty Sand 114.54 1.478 5.257 2.43 2.827 2.31 0.5463 0.52 0.439 2.310 0.55 62.58 1.981 123.98 0.26 0.81 1 (0.59)
91 043 10 Gravelly Sand to Sand 429 77 3 125 5 298 2 45 2 848 1 69 0 5435 0 52 0 437 1 690 0 54 233 57 1 031 240 83 0 81 191.043 10 Gravelly Sand to Sand 429.77 3.125 5.298 2.45 2.848 1.69 0.5435 0.52 0.437 1.690 0.54 233.57 1.031 240.83 0.81 1
91.699 10 Gravelly Sand to Sand 574.51 2.349 5.34 2.471 2.869 1.44 0.5407 0.52 0.436 1.440 0.54 310.62 1.000 310.62 0.81 1
92.356 9 Sand 331.9 2.885 5.381 2.491 2.889 1.83 0.538 0.51 0.435 1.830 0.54 178.57 1.129 201.64 0.81 1
93.012 6 Sandy Silt to Clayey Silt 93.74 3.016 5.418 2.512 2.907 2.65 0.5357 0.51 0.435 0.81 1
93.668 5 Clayey Silt to Silty Clay 70.397 2.963 5.456 2.532 2.924 2.83 0.5335 0.51 0.434 0.81 1
94.324 7 Silty Sand to Sandy Silt 147.79 3.166 5.495 2.553 2.942 2.37 0.5311 0.51 0.433 2.370 0.53 78.50 2.194 172.23 0.81 1
94.98 8 Sand to Silty Sand 314.31 6.489 5.534 2.573 2.961 2.12 0.5287 0.51 0.432 2.120 0.53 166.18 1.492 247.97 0.80 1
95.636 9 Sand 423.97 4.715 5.575 2.594 2.981 1.83 0.5262 0.51 0.431 1.830 0.53 223.09 1.129 251.91 0.80 1
96.293 9 Sand 359.4 3.688 5.616 2.614 3.002 1.87 0.5236 0.51 0.430 1.870 0.52 188.17 1.162 218.62 0.80 1
96.949 7 Silty Sand to Sandy Silt 68.293 1.582 5.654 2.635 3.02 2.7 0.5213 0.50 0.430 0.80 1
97.605 7 Silty Sand to Sandy Silt 119.67 3.053 5.693 2.655 3.038 2.51 0.5191 0.50 0.429 2.510 0.52 62.12 2.820 175.16 0.80 1
98.261 6 Sandy Silt to Clayey Silt 146.77 4.774 5.731 2.676 3.055 2.51 0.517 0.50 0.428 2.510 0.52 75.88 2.820 213.96 0.80 1
98.917 11 Sitff Fine-Grained 120.63 5.718 5.774 2.696 3.077 2.7 0.5144 0.50 0.427 0.80 1
99 573 11 Sitff Fine-Grained 102 28 5 029 5 816 2 717 3 1 2 77 0 5116 0 50 0 426 0 80 199.573 11 Sitff Fine-Grained 102.28 5.029 5.816 2.717 3.1 2.77 0.5116 0.50 0.426 0.80 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-003A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.328

0.656

0.984

1.312

1.64

1.969

2.297

2.625

2.953

3.281

3.609

3.937

4.265

4.593

4.921 1 Sensitive Fines 4.701 0.074 0.274 0.274 2.68 1.4925 0.99 0.451 1.00 1

5.249 6 Sandy Silt to Clayey Silt 14.484 0.17 0.293 0.293 2.19 1.4735 0.99 0.450 2.190 1.47 21.34 1.643 35.06 0.08 1.00 1

5.577 6 Sandy Silt to Clayey Silt 15.198 0.249 0.312 0.312 2.28 1.455 0.99 0.450 2.280 1.46 22.11 1.886 41.71 0.08 1.00 1

5.906 6 Sandy Silt to Clayey Silt 20.994 0.298 0.331 0.331 2.15 1.437 0.99 0.450 2.150 1.44 30.17 1.553 46.84 0.09 1.00 1

6.234 7 Silty Sand to Sandy Silt 22.792 0.205 0.35 0.35 2.02 1.4194 0.99 0.449 2.020 1.42 32.35 1.327 42.93 0.09 1.00 1

6.562 6 Sandy Silt to Clayey Silt 21.388 0.215 0.369 0.369 2.09 1.4022 0.99 0.449 2.090 1.40 29.99 1.437 43.09 0.09 1.00 1

6.89 6 Sandy Silt to Clayey Silt 17.831 0.355 0.387 0.387 2.35 1.3863 0.99 0.449 2.350 1.39 24.72 2.120 52.39 0.09 1.00 1

7.218 5 Clayey Silt to Silty Clay 17.889 0.44 0.406 0.406 2.43 1.3699 0.99 0.448 2.430 1.37 24.51 2.439 59.77 0.10 1.00 1
7.546 6 Sandy Silt to Clayey Silt 21.436 0.479 0.425 0.425 2.36 1.3538 0.98 0.448 2.360 1.35 29.02 2.156 62.58 0.10 1.00 1
7.874 6 Sandy Silt to Clayey Silt 28.415 0.569 0.444 0.444 2.25 1.3382 0.98 0.448 2.250 1.34 38.02 1.798 68.38 0.11 1.00 1
8.202 6 Sandy Silt to Clayey Silt 29.886 0.606 0.463 0.463 2.25 1.3229 0.98 0.447 2.250 1.32 39.54 1.798 71.10 0.11 1.00 1
8.53 6 Sandy Silt to Clayey Silt 32.482 0.578 0.481 0.481 2.19 1.3087 0.98 0.447 2.190 1.31 42.51 1.643 69.83 0.11 1.00 1
8.858 6 Sandy Silt to Clayey Silt 29.184 0.655 0.5 0.5 2.31 1.2941 0.98 0.447 2.310 1.29 37.77 1.981 74.83 0.12 1.00 1
9.186 6 Sandy Silt to Clayey Silt 33.337 0.691 0.519 0.519 2.25 1.2798 0.98 0.446 2.250 1.28 42.67 1.798 76.72 0.12 1.00 1
9.514 7 Silty Sand to Sandy Silt 43.546 0.652 0.538 0.538 2.09 1.2658 0.98 0.446 2.090 1.27 55.12 1.437 79.21 0.13 1.00 1
9.843 7 Silty Sand to Sandy Silt 45.872 0.681 0.558 0.558 2.08 1.2514 0.98 0.446 2.080 1.25 57.41 1.420 81.50 0.13 1.00 1
10.171 7 Silty Sand to Sandy Silt 51.775 0.74 0.577 0.005 0.572 2.04 1.2415 0.98 0.449 2.040 1.24 64.28 1.356 87.16 0.14 1.00 1 (0.39)
10.499 8 Sand to Silty Sand 63.32 0.723 0.597 0.015 0.581 1.92 1.2353 0.98 0.457 1.920 1.24 78.22 1.208 94.51 0.16 1.00 1 (0.43)
10.827 7 Silty Sand to Sandy Silt 59.004 0.662 0.616 0.026 0.59 1.94 1.2291 0.98 0.464 1.940 1.23 72.52 1.229 89.12 0.15 1.00 1 (0.39)
11.155 7 Silty Sand to Sandy Silt 51.236 0.663 0.635 0.036 0.599 2.03 1.2229 0.98 0.471 2.030 1.22 62.66 1.341 84.04 0.14 1.00 1 (0.36)
11.483 7 Silty Sand to Sandy Silt 37.672 0.632 0.655 0.046 0.609 2.21 1.2161 0.98 0.478 2.210 1.22 45.81 1.692 77.50 0.12 1.00 1 (0.32)
11.811 6 Sandy Silt to Clayey Silt 34.548 0.599 0.674 0.056 0.617 2.25 1.2108 0.98 0.485 2.250 1.21 41.83 1.798 75.22 0.12 1.00 1 (0.31)
12.139 6 Sandy Silt to Clayey Silt 27.694 0.53 0.692 0.067 0.626 2.36 1.2048 0.97 0.490 2.360 1.20 33.37 2.156 71.95 0.11 1.00 1 (0.29)
12.467 6 Sandy Silt to Clayey Silt 28.637 0.447 0.711 0.077 0.634 2.29 1.1996 0.97 0.497 2.290 1.20 34.35 1.917 65.85 0.11 1.00 1 (0.27)
12.795 6 Sandy Silt to Clayey Silt 23.83 0.501 0.73 0.087 0.643 2.43 1.1937 0.97 0.503 2.430 1.19 28.45 2.439 69.38 0.11 1.00 1 (0.27)
13.123 5 Clayey Silt to Silty Clay 19.668 0.582 0.749 0.097 0.651 2.59 1.1885 0.97 0.509 2.590 1.19 23.38 3.266 76.35 0.12 1.00 1 (0.30)
13.451 6 Sandy Silt to Clayey Silt 24.868 0.6 0.768 0.108 0.66 2.46 1.1828 0.97 0.515 2.460 1.18 29.41 2.574 75.72 0.12 1.00 1 (0.29)
13.78 6 Sandy Silt to Clayey Silt 25.493 0.608 0.786 0.118 0.668 2.46 1.1777 0.97 0.520 2.460 1.18 30.02 2.574 77.29 0.12 1.00 1 (0.29)
14.108 7 Silty Sand to Sandy Silt 35.222 0.589 0.806 0.128 0.678 2.26 1.1715 0.97 0.525 2.260 1.17 41.26 1.827 75.38 0.12 1.00 1 (0.28)
14.436 7 Silty Sand to Sandy Silt 40.528 0.548 0.825 0.138 0.687 2.16 1.1659 0.97 0.530 2.160 1.17 47.25 1.574 74.38 0.12 1.00 1 (0.28)
14.764 6 Sandy Silt to Clayey Silt 29.357 0.605 0.844 0.149 0.695 2.39 1.1609 0.97 0.535 2.390 1.16 34.08 2.272 77.43 0.12 1.00 1 (0.28)
15.092 7 Silty Sand to Sandy Silt 33.501 0.45 0.863 0.159 0.704 2.23 1.1555 0.97 0.540 2.230 1.16 38.71 1.743 67.49 0.11 1.00 1 (0.25)
15.42 7 Silty Sand to Sandy Silt 30.069 0.384 0.882 0.169 0.713 2.26 1.15 0.97 0.545 2.260 1.15 34.58 1.827 63.17 0.10 1.00 1 (0.24)
15.748 6 Sandy Silt to Clayey Silt 22.071 0.476 0.901 0.179 0.722 2.51 1.1446 0.97 0.549 2.510 1.14 25.26 2.820 71.23 0.11 1.00 1 (0.26)
16.076 6 Sandy Silt to Clayey Silt 26.858 0.559 0.92 0.189 0.731 2.45 1.1393 0.97 0.553 2.450 1.14 30.60 2.528 77.36 0.12 1.00 1 (0.28)
16.404 6 Sandy Silt to Clayey Silt 24.57 0.433 0.939 0.2 0.739 2.44 1.1346 0.97 0.558 2.440 1.13 27.88 2.483 69.22 0.11 1.00 1 (0.25)
16.732 6 Sandy Silt to Clayey Silt 23.686 0.298 0.958 0.21 0.748 2.37 1.1294 0.96 0.562 2.370 1.13 26.75 2.194 58.69 0.10 1.00 1 (0.22)
17.06 7 Silty Sand to Sandy Silt 26.973 0.264 0.977 0.22 0.757 2.26 1.1242 0.96 0.566 2.260 1.12 30.32 1.827 55.39 0.10 1.00 1 (0.21)
17.388 6 Sandy Silt to Clayey Silt 23.59 0.359 0.996 0.23 0.765 2.42 1.1196 0.96 0.571 2.420 1.12 26.41 2.396 63.28 0.10 1.00 1 (0.22)
17.717 6 Sandy Silt to Clayey Silt 24.042 0.38 1.015 0.241 0.774 2.43 1.1145 0.96 0.574 2.430 1.11 26.79 2.439 65.35 0.11 1.00 1 (0.23)
18.045 6 Sandy Silt to Clayey Silt 21.773 0.408 1.033 0.251 0.782 2.51 1.11 0.96 0.578 2.510 1.11 24.17 2.820 68.14 0.11 1.00 1 (0.23)
18.373 6 Sandy Silt to Clayey Silt 24.936 0.322 1.052 0.261 0.791 2.38 1.105 0.96 0.581 2.380 1.10 27.55 2.233 61.52 0.10 1.00 1 (0.22)
18.701 6 Sandy Silt to Clayey Silt 21.437 0.412 1.071 0.271 0.8 2.53 1.1 0.96 0.585 2.530 1.10 23.58 2.925 68.97 0.11 1.00 1 (0.23)
19.029 7 Silty Sand to Sandy Silt 43.402 0.705 1.09 0.282 0.809 2.25 1.0951 0.96 0.588 2.250 1.10 47.53 1.798 85.47 0.14 1.00 1 (0.29)
19.357 7 Silty Sand to Sandy Silt 43.998 0.813 1.11 0.292 0.818 2.3 1.0902 0.96 0.592 2.300 1.09 47.97 1.949 93.47 0.16 1.00 1 (0.33)
19.685 6 Sandy Silt to Clayey Silt 34.26 0.624 1.128 0.302 0.826 2.37 1.0859 0.96 0.595 2.370 1.09 37.20 2.194 81.62 0.13 1.00 1 (0.27)
20.013 7 Silty Sand to Sandy Silt 47.478 0.745 1.148 0.312 0.835 2.21 1.0811 0.96 0.599 2.210 1.08 51.33 1.692 86.83 0.14 1.00 1 (0.29)
20.341 6 Sandy Silt to Clayey Silt 42.249 1.058 1.166 0.323 0.844 2.38 1.0763 0.96 0.601 2.380 1.08 45.47 2.233 101.52 0.18 1.00 1 (0.37)
20.669 5 Clayey Silt to Silty Clay 37.096 1.291 1.185 0.333 0.852 2.54 1.0721 0.96 0.604 2.540 1.07 39.77 2.979 118.48 0.23 1.00 1 (0.48)
20.997 6 Sandy Silt to Clayey Silt 46.449 1.275 1.204 0.343 0.861 2.4 1.0674 0.95 0.607 2.400 1.07 49.58 2.312 114.65 0.22 1.00 1 (0.45)
21.325 6 Sandy Silt to Clayey Silt 46.795 1.184 1.223 0.353 0.87 2.37 1.0628 0.95 0.610 2.370 1.06 49.73 2.194 109.12 0.20 1.00 1 (0.41)
21.654 6 Sandy Silt to Clayey Silt 42.95 1.186 1.242 0.364 0.878 2.42 1.0587 0.95 0.613 2.420 1.06 45.47 2.396 108.94 0.20 1.00 1 (0.40)
21.982 6 Sandy Silt to Clayey Silt 44.536 1.377 1.26 0.374 0.887 2.45 1.0541 0.95 0.615 2.450 1.05 46.95 2.528 118.69 0.24 1.00 1 (0.47)
22.31 5 Clayey Silt to Silty Clay 40.816 1.394 1.279 0.384 0.895 2.51 1.0501 0.95 0.618 2.510 1.05 42.86 2.820 120.85 0.24 1.00 1 (0.49)
22.638 5 Clayey Silt to Silty Clay 32.587 1.388 1.298 0.394 0.904 2.64 1.0456 0.95 0.620 1.00 1
22.966 5 Clayey Silt to Silty Clay 35.798 1.473 1.317 0.404 0.912 2.61 1.0417 0.95 0.623 1.00 1
23.294 6 Sandy Silt to Clayey Silt 53.178 1.33 1.336 0.415 0.921 2.34 1.0372 0.95 0.625 2.340 1.04 55.16 2.084 114.94 0.22 1.00 1 (0.44)
23.622 7 Silty Sand to Sandy Silt 66.348 1.452 1.355 0.425 0.93 2.23 1.0329 0.95 0.627 2.230 1.03 68.53 1.743 119.48 0.24 1.00 1 (0.47)
23.95 6 Sandy Silt to Clayey Silt 63.521 1.696 1.374 0.435 0.939 2.32 1.0285 0.95 0.629 2.320 1.03 65.33 2.015 131.62 0.29 1.00 1 (0.57)
24.278 6 Sandy Silt to Clayey Silt 56.591 1.5 1.393 0.445 0.947 2.36 1.0247 0.94 0.632 2.360 1.02 57.99 2.156 125.05 0.26 1.00 1 (0.51)
24.606 5 Clayey Silt to Silty Clay 33.722 1.234 1.411 0.456 0.956 2.63 1.0204 0.94 0.633 1.00 1
24.934 4 Silty Clay to Clay 20.61 0.949 1.43 0.466 0.964 2.87 1.0166 0.94 0.636 1.00 1
25.262 3 Clay 13.66 0.697 1.448 0.476 0.972 3.06 1.0129 0.94 0.638 1.00 1
25.591 4 Silty Clay to Clay 13.679 0.465 1.467 0.486 0.981 2.95 1.0087 0.94 0.639 1.00 1
25.919 6 Sandy Silt to Clayey Silt 20.091 0.415 1.486 0.497 0.989 2.66 1.005 0.94 0.642 1.00 1
26.247 6 Sandy Silt to Clayey Silt 28.877 0.742 1.505 0.507 0.998 2.59 1.0009 0.94 0.643 2.590 1.00 28.90 3.266 94.40 0.16 1.00 1 (0.30)
26.575 6 Sandy Silt to Clayey Silt 36.48 0.832 1.524 0.517 1.007 2.48 0.9968 0.94 0.644 2.480 1.00 36.36 2.669 97.07 0.17 1.00 1 (0.32)
26.903 8 Sand to Silty Sand 57.177 0.591 1.543 0.527 1.016 2.11 0.9928 0.93 0.646 2.110 0.99 56.76 1.473 83.62 0.13 1.00 1 (0.26)
27.231 8 Sand to Silty Sand 67.511 0.632 1.563 0.538 1.026 2.03 0.9883 0.93 0.647 2.030 0.99 66.72 1.341 89.49 0.15 0.99 1 (0.28)
27.559 7 Silty Sand to Sandy Silt 64.531 0.849 1.583 0.548 1.035 2.14 0.9843 0.93 0.649 2.140 0.98 63.52 1.532 97.31 0.17 0.99 1 (0.31)
27.887 7 Silty Sand to Sandy Silt 62.099 1.069 1.602 0.558 1.044 2.23 0.9804 0.93 0.650 2.230 0.98 60.88 1.743 106.14 0.19 0.99 1 (0.36)

CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K *K

Soil Behavior Type Ic* CN* d CSR Ic
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-003A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)
CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K *K

Soil Behavior Type Ic* CN* d CSR Ic

28.215 7 Silty Sand to Sandy Silt 43.078 0.831 1.621 0.568 1.053 2.39 0.9765 0.93 0.651 2.390 0.98 42.06 2.272 95.57 0.16 0.99 1 (0.30)
28.543 6 Sandy Silt to Clayey Silt 40.896 1.062 1.64 0.578 1.062 2.48 0.9726 0.93 0.652 2.480 0.97 39.78 2.669 106.17 0.19 0.99 1 (0.36)
28.871 6 Sandy Silt to Clayey Silt 57.074 1.738 1.659 0.589 1.07 2.43 0.9692 0.93 0.653 2.430 0.97 55.31 2.439 134.91 0.31 0.99 1 (0.58)
29.199 7 Silty Sand to Sandy Silt 69.654 1.47 1.678 0.599 1.079 2.27 0.9653 0.92 0.654 2.270 0.97 67.24 1.856 124.80 0.26 0.98 1 (0.49)
29.528 6 Sandy Silt to Clayey Silt 48.391 1.232 1.697 0.609 1.088 2.45 0.9615 0.92 0.655 2.450 0.96 46.53 2.528 117.64 0.23 0.98 1 (0.43)
29.856 6 Sandy Silt to Clayey Silt 58.859 1.422 1.716 0.619 1.096 2.38 0.9582 0.92 0.656 2.380 0.96 56.40 2.233 125.91 0.27 0.98 1 (0.49)
30.184 7 Silty Sand to Sandy Silt 76.797 1.469 1.735 0.63 1.105 2.23 0.9544 0.92 0.657 2.230 0.95 73.30 1.743 127.79 0.27 0.98 1 (0.51)
30.512 7 Silty Sand to Sandy Silt 85.4 1.813 1.754 0.64 1.114 2.23 0.9507 0.92 0.658 2.230 0.95 81.19 1.743 141.56 0.34 0.97 1 (0.63)
30.84 7 Silty Sand to Sandy Silt 78.296 1.737 1.774 0.65 1.124 2.27 0.9466 0.92 0.658 2.270 0.95 74.12 1.856 137.57 0.32 0.97 1 (0.59)
31.168 7 Silty Sand to Sandy Silt 52.082 0.787 1.793 0.66 1.133 2.31 0.943 0.91 0.658 2.310 0.94 49.11 1.981 97.30 0.17 0.98 1 (0.30)
31.496 7 Silty Sand to Sandy Silt 24.878 0.29 1.812 0.671 1.142 2.51 0.9394 0.91 0.659 2.510 0.94 23.37 2.820 65.89 0.11 0.97 1 (0.19)
31.824 6 Sandy Silt to Clayey Silt 16.851 0.191 1.831 0.681 1.15 2.65 0.9362 0.91 0.660 0.97 1
32.152 6 Sandy Silt to Clayey Silt 16.13 0.213 1.85 0.691 1.159 2.69 0.9326 0.91 0.660 0.97 1
32.48 7 Silty Sand to Sandy Silt 30.242 0.391 1.869 0.701 1.168 2.44 0.9291 0.91 0.660 2.440 0.93 28.10 2.483 69.77 0.11 0.97 1 (0.20)
32.808 7 Silty Sand to Sandy Silt 40.412 0.467 1.889 0.712 1.177 2.31 0.9255 0.90 0.661 2.310 0.93 37.40 1.981 74.10 0.12 0.97 1 (0.21)
33.136 7 Silty Sand to Sandy Silt 32.17 0.366 1.908 0.722 1.186 2.4 0.922 0.90 0.661 2.400 0.92 29.66 2.312 68.59 0.11 0.97 1 (0.20)
33.465 7 Silty Sand to Sandy Silt 28.559 0.231 1.927 0.732 1.195 2.38 0.9186 0.90 0.661 2.380 0.92 26.23 2.233 58.57 0.10 0.96 1 (0.18)
33.793 7 Silty Sand to Sandy Silt 23.164 0.203 1.947 0.742 1.204 2.48 0.9151 0.90 0.661 2.480 0.92 21.20 2.669 56.59 0.10 0.96 1 (0.17)
34.121 7 Silty Sand to Sandy Silt 33.969 0.416 1.966 0.752 1.213 2.42 0.9117 0.90 0.661 2.420 0.91 30.97 2.396 74.20 0.12 0.96 1 (0.21)
34.449 7 Silty Sand to Sandy Silt 56.187 0.891 1.985 0.763 1.222 2.3 0.9083 0.89 0.661 2.300 0.91 51.04 1.949 99.46 0.17 0.96 1 (0.31)
34.777 7 Silty Sand to Sandy Silt 72.135 1.691 2.004 0.773 1.232 2.34 0.9046 0.89 0.660 2.340 0.90 65.25 2.084 135.97 0.31 0.96 1 (0.56)
35.105 7 Silty Sand to Sandy Silt 109.26 2.338 2.024 0.783 1.241 2.18 0.9013 0.89 0.660 2.180 0.90 98.47 1.619 159.44 0.46 0.95 1 (0.81)
35.433 7 Silty Sand to Sandy Silt 91.428 1.991 2.043 0.793 1.25 2.25 0.898 0.89 0.660 2.250 0.90 82.10 1.798 147.63 0.38 0.95 1 (0.67)
35.761 6 Sandy Silt to Clayey Silt 53.495 1.398 2.062 0.804 1.258 2.46 0.895 0.89 0.660 2.460 0.90 47.88 2.574 123.26 0.25 0.96 1 (0.46)
36.089 7 Silty Sand to Sandy Silt 65.761 1.139 2.081 0.814 1.267 2.27 0.8918 0.88 0.660 2.270 0.89 58.64 1.856 108.85 0.20 0.95 1 (0.36)
36.417 7 Silty Sand to Sandy Silt 65.944 1.415 2.101 0.824 1.276 2.33 0.8885 0.88 0.660 2.330 0.89 58.59 2.049 120.04 0.24 0.95 1 (0.43)
36.745 6 Sandy Silt to Clayey Silt 69.895 2.231 2.119 0.834 1.285 2.44 0.8853 0.88 0.659 2.440 0.89 61.88 2.483 153.65 0.42 0.95 1 (0.75)
37.073 6 Sandy Silt to Clayey Silt 82.641 2.805 2.138 0.845 1.294 2.43 0.8821 0.88 0.658 2.430 0.88 72.90 2.439 177.80 0.95 1
37.402 6 Sandy Silt to Clayey Silt 75.614 2.519 2.157 0.855 1.302 2.45 0.8793 0.87 0.658 2.450 0.88 66.49 2.528 168.09 0.95 1
37.73 6 Sandy Silt to Clayey Silt 58.907 1.674 2.176 0.865 1.311 2.48 0.8761 0.87 0.657 2.480 0.88 51.61 2.669 137.77 0.32 0.95 1 (0.58)
38.058 6 Sandy Silt to Clayey Silt 35.029 1.124 2.195 0.875 1.319 2.68 0.8734 0.87 0.657 0.95 1
38.386 5 Clayey Silt to Silty Clay 44.546 1.704 2.213 0.886 1.328 2.66 0.8703 0.86 0.656 0.94 1
38.714 6 Sandy Silt to Clayey Silt 60.167 1.557 2.232 0.896 1.336 2.44 0.8675 0.86 0.655 2.440 0.87 52.20 2.483 129.61 0.28 0.94 1 (0.50)
39.042 7 Silty Sand to Sandy Silt 56.687 1.048 2.251 0.906 1.345 2.37 0.8644 0.86 0.654 2.370 0.86 49.00 2.194 107.51 0.20 0.94 1 (0.35)
39.37 7 Silty Sand to Sandy Silt 53.572 0.754 2.271 0.916 1.355 2.31 0.8611 0.86 0.653 2.310 0.86 46.13 1.981 91.39 0.15 0.94 1 (0.27)
39.698 7 Silty Sand to Sandy Silt 51.919 0.776 2.29 0.927 1.364 2.34 0.858 0.85 0.652 2.340 0.86 44.55 2.084 92.83 0.15 0.94 1 (0.28)
40.026 7 Silty Sand to Sandy Silt 71.019 1.523 2.309 0.937 1.373 2.34 0.855 0.85 0.651 2.340 0.86 60.72 2.084 126.53 0.27 0.94 1 (0.48)
40.354 6 Sandy Silt to Clayey Silt 83.208 2.818 2.328 0.947 1.381 2.44 0.8524 0.85 0.650 2.440 0.85 70.93 2.483 176.12 0.94 1
40.682 7 Silty Sand to Sandy Silt 129.46 2.678 2.348 0.957 1.39 2.16 0.8494 0.84 0.649 2.160 0.85 109.96 1.574 173.11 0.91 1
41.011 9 Sand 234.62 1.636 2.368 0.967 1.4 1.64 0.8462 0.84 0.648 1.640 0.85 198.52 1.000 198.52 0.88 1
41.339 9 Sand 202.38 1.378 2.388 0.978 1.411 1.69 0.8426 0.84 0.646 1.690 0.84 170.52 1.031 175.82 0.89 1
41.667 8 Sand to Silty Sand 164.33 2.627 2.408 0.988 1.42 2.01 0.8397 0.84 0.645 2.010 0.84 137.99 1.313 181.22 0.90 1
41.995 8 Sand to Silty Sand 144.5 2.109 2.428 0.998 1.43 2.03 0.8365 0.83 0.643 2.030 0.84 120.87 1.341 162.12 0.90 1
42.323 9 Sand 144.61 0.956 2.448 1.008 1.44 1.81 0.8333 0.83 0.642 1.810 0.83 120.51 1.114 134.24 0.30 0.90 1 (0.53)
42.651 8 Sand to Silty Sand 82.363 0.895 2.468 1.019 1.45 2.14 0.8302 0.83 0.640 2.140 0.83 68.38 1.532 104.75 0.19 0.92 1 (0.33)
42.979 7 Silty Sand to Sandy Silt 81.498 1.514 2.487 1.029 1.459 2.29 0.8274 0.82 0.639 2.290 0.83 67.43 1.917 129.27 0.28 0.93 1 (0.50)
43.307 8 Sand to Silty Sand 155.43 1.913 2.507 1.039 1.468 1.96 0.8246 0.82 0.637 1.960 0.82 128.17 1.251 160.35 0.89 1
43.635 8 Sand to Silty Sand 105.96 1.727 2.527 1.049 1.478 2.17 0.8215 0.82 0.636 2.170 0.82 87.05 1.596 138.96 0.33 0.91 1 (0.58)
43.963 4 Silty Clay to Clay 15.813 0.658 2.546 1.06 1.486 3.09 0.8191 0.81 0.635 0.92 1
44.291 5 Clayey Silt to Silty Clay 9.295 0.276 2.565 1.07 1.495 3.2 0.8163 0.81 0.633 0.92 1
44.619 7 Silty Sand to Sandy Silt 37.999 0.456 2.584 1.08 1.504 2.46 0.8136 0.81 0.631 2.460 0.81 30.92 2.574 79.59 0.13 0.92 1 (0.23)
44.948 8 Sand to Silty Sand 97.263 1.141 2.604 1.09 1.514 2.12 0.8106 0.80 0.629 2.120 0.81 78.84 1.492 117.65 0.23 0.91 1 (0.41)
45.276 7 Silty Sand to Sandy Silt 67.434 1.62 2.623 1.101 1.523 2.44 0.8079 0.80 0.628 2.440 0.81 54.48 2.483 135.29 0.31 0.92 1 (0.56)
45.604 6 Sandy Silt to Clayey Silt 56.927 1.966 2.642 1.111 1.531 2.61 0.8056 0.80 0.626 0.92 1
45.932 6 Sandy Silt to Clayey Silt 66.05 1.666 2.661 1.121 1.54 2.47 0.8029 0.79 0.624 2.470 0.80 53.03 2.621 139.02 0.33 0.92 1 (0.60)
46.26 7 Silty Sand to Sandy Silt 68.847 1.445 2.68 1.131 1.549 2.41 0.8003 0.79 0.623 2.410 0.80 55.10 2.354 129.68 0.28 0.92 1 (0.52)
46.588 8 Sand to Silty Sand 93.667 1.285 2.7 1.141 1.559 2.19 0.7974 0.79 0.621 2.190 0.80 74.69 1.643 122.69 0.25 0.91 1 (0.46)
46.916 8 Sand to Silty Sand 109.24 1.884 2.72 1.152 1.568 2.2 0.7948 0.78 0.619 2.200 0.79 86.82 1.667 144.72 0.36 0.90 1 (0.65)
47.244 7 Silty Sand to Sandy Silt 131.5 2.981 2.739 1.162 1.577 2.22 0.7922 0.78 0.617 2.220 0.79 104.18 1.717 178.90 0.89 1
47.572 8 Sand to Silty Sand 188.32 2.747 2.759 1.172 1.587 1.97 0.7894 0.78 0.615 1.970 0.79 148.65 1.263 187.71 0.86 1
47.9 10 Gravelly Sand to Sand 342.71 2.643 2.78 1.182 1.597 1.59 0.7866 0.77 0.613 1.590 0.79 269.56 1.000 269.56 0.83 1

48.228 10 Gravelly Sand to Sand 376.54 2.735 2.801 1.193 1.608 1.55 0.7835 0.77 0.611 1.550 0.78 295.01 1.000 295.01 0.83 1
48.556 9 Sand 321.47 3.133 2.821 1.203 1.618 1.69 0.7807 0.77 0.609 1.690 0.78 250.97 1.031 258.77 0.82 1
48.885 8 Sand to Silty Sand 146.28 2.572 2.841 1.213 1.628 2.12 0.7779 0.76 0.607 2.120 0.78 113.79 1.492 169.80 0.88 1
49.213 7 Silty Sand to Sandy Silt 75.48 1.88 2.86 1.223 1.637 2.44 0.7755 0.76 0.605 2.440 0.78 58.53 2.483 145.34 0.37 0.91 1 (0.68)
49.541 8 Sand to Silty Sand 100 1.42 2.88 1.234 1.647 2.19 0.7727 0.76 0.603 2.190 0.77 77.28 1.643 126.94 0.27 0.90 1 (0.50)
49.869 7 Silty Sand to Sandy Silt 90.284 1.561 2.899 1.244 1.656 2.28 0.7703 0.75 0.601 2.280 0.77 69.55 1.886 131.18 0.29 0.90 1 (0.54)
50.197 10 Gravelly Sand to Sand 333.84 1.835 2.92 1.254 1.666 1.52 0.7676 0.75 0.599 1.520 0.77 256.27 1.000 256.27 0.82 1
50.525 10 Gravelly Sand to Sand 349.99 1.928 2.941 1.264 1.677 1.5 0.7647 0.75 0.596 1.500 0.76 267.64 1.000 267.64 0.81 1
50.853 8 Sand to Silty Sand 193.35 2.967 2.961 1.275 1.687 2 0.762 0.74 0.594 2.000 0.76 147.34 1.300 191.54 0.85 1
51.181 7 Silty Sand to Sandy Silt 95.571 2.01 2.98 1.285 1.696 2.32 0.7597 0.74 0.592 2.320 0.76 72.60 2.015 146.26 0.37 0.89 1 (0.69)
51.509 7 Silty Sand to Sandy Silt 60.301 1.008 3 1.295 1.705 2.39 0.7573 0.74 0.590 2.390 0.76 45.67 2.272 103.76 0.18 0.90 1 (0.35)
51.837 7 Silty Sand to Sandy Silt 55.293 1.137 3.019 1.305 1.714 2.49 0.755 0.73 0.588 2.490 0.75 41.74 2.718 113.48 0.22 0.90 1 (0.41)
52.165 6 Sandy Silt to Clayey Silt 45.267 1.319 3.038 1.315 1.722 2.66 0.7529 0.73 0.587 0.90 1
52.493 6 Sandy Silt to Clayey Silt 46.276 1.199 3.057 1.326 1.731 2.63 0.7506 0.73 0.585 0.90 1
52.822 7 Silty Sand to Sandy Silt 58.254 1.165 3.076 1.336 1.74 2.49 0.7483 0.72 0.583 2.490 0.75 43.59 2.718 118.50 0.23 0.90 1 (0.45)
53.15 7 Silty Sand to Sandy Silt 60.1 0.81 3.095 1.346 1.749 2.37 0.746 0.72 0.581 2.370 0.75 44.84 2.194 98.37 0.17 0.89 1 (0.32)
53.478 7 Silty Sand to Sandy Silt 47.372 0.553 3.115 1.356 1.758 2.42 0.7437 0.72 0.579 2.420 0.74 35.23 2.396 84.41 0.14 0.89 1 (0.26)
53.806 7 Silty Sand to Sandy Silt 33.981 0.435 3.134 1.367 1.767 2.57 0.7415 0.71 0.577 2.570 0.74 25.20 3.148 79.32 0.13 0.89 1 (0.24)
54.134 7 Silty Sand to Sandy Silt 25.349 0.336 3.153 1.377 1.776 2.69 0.7392 0.71 0.575 0.89 1
54.462 8 Sand to Silty Sand 66.425 0.482 3.173 1.387 1.786 2.19 0.7368 0.71 0.573 2.190 0.74 48.94 1.643 80.39 0.13 0.89 1 (0.25)
54.79 8 Sand to Silty Sand 79.027 0.448 3.193 1.397 1.796 2.08 0.7343 0.71 0.571 2.080 0.73 58.03 1.420 82.38 0.13 0.89 1 (0.25)
55.118 8 Sand to Silty Sand 61.926 0.477 3.213 1.408 1.805 2.23 0.7321 0.70 0.569 2.230 0.73 45.34 1.743 79.04 0.13 0.89 1 (0.24)
55.446 7 Silty Sand to Sandy Silt 62.445 0.789 3.232 1.418 1.814 2.34 0.7299 0.70 0.567 2.340 0.73 45.58 2.084 94.98 0.16 0.89 1 (0.31)
55.774 5 Clayey Silt to Silty Clay 23.787 0.78 3.251 1.428 1.823 2.93 0.7278 0.70 0.565 0.89 1
56.102 5 Clayey Silt to Silty Clay 21.687 0.768 3.27 1.438 1.831 3 0.7258 0.69 0.563 0.89 1
56.43 7 Silty Sand to Sandy Silt 46.67 0.659 3.289 1.449 1.84 2.5 0.7237 0.69 0.561 2.500 0.72 33.77 2.768 93.50 0.16 0.89 1 (0.30)
56.759 7 Silty Sand to Sandy Silt 55.716 0.671 3.308 1.459 1.849 2.39 0.7215 0.69 0.559 2.390 0.72 40.20 2.272 91.34 0.15 0.88 1 (0.30)
57.087 8 Sand to Silty Sand 78.873 0.942 3.328 1.469 1.859 2.26 0.7192 0.68 0.557 2.260 0.72 56.72 1.827 103.62 0.18 0.88 1 (0.36)
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-003A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)
CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K *K

Soil Behavior Type Ic* CN* d CSR Ic

57.415 8 Sand to Silty Sand 81.257 1.115 3.348 1.479 1.869 2.28 0.7168 0.68 0.555 2.280 0.72 58.25 1.886 109.87 0.20 0.88 1 (0.40)
57.743 7 Silty Sand to Sandy Silt 74.057 1.141 3.367 1.489 1.878 2.35 0.7147 0.68 0.553 2.350 0.71 52.93 2.120 112.20 0.21 0.88 1 (0.42)
58.071 7 Silty Sand to Sandy Silt 69.962 1.038 3.387 1.5 1.887 2.36 0.7127 0.68 0.552 2.360 0.71 49.86 2.156 107.52 0.20 0.88 1 (0.39)
58.399 7 Silty Sand to Sandy Silt 64.31 1.409 3.406 1.51 1.896 2.5 0.7106 0.67 0.550 2.500 0.71 45.70 2.768 126.51 0.27 0.88 1 (0.53)
58.727 7 Silty Sand to Sandy Silt 68.184 1.454 3.425 1.52 1.905 2.47 0.7085 0.67 0.548 2.470 0.71 48.31 2.621 126.64 0.27 0.88 1 (0.53)
59.055 7 Silty Sand to Sandy Silt 60.301 1.323 3.445 1.53 1.914 2.52 0.7065 0.67 0.546 2.520 0.71 42.60 2.872 122.34 0.25 0.88 1 (0.50)
59.383 7 Silty Sand to Sandy Silt 58.705 1.248 3.464 1.541 1.923 2.53 0.7045 0.66 0.544 2.530 0.70 41.35 2.925 120.95 0.24 0.88 1 (0.49)
59.711 7 Silty Sand to Sandy Silt 64.435 1.296 3.483 1.551 1.932 2.48 0.7024 0.66 0.543 2.480 0.70 45.26 2.669 120.82 0.24 0.88 1 (0.49)
60.039 7 Silty Sand to Sandy Silt 82.718 1.684 3.502 1.561 1.941 2.4 0.7004 0.66 0.541 2.400 0.70 57.94 2.312 133.97 0.30 0.88 1 (0.61)
60.367 7 Silty Sand to Sandy Silt 83.256 2.067 3.522 1.571 1.95 2.45 0.6984 0.66 0.539 2.450 0.70 58.15 2.528 147.01 0.38 0.87 1 (0.75)
60.696 7 Silty Sand to Sandy Silt 81.459 2.212 3.541 1.582 1.96 2.48 0.6962 0.65 0.537 2.480 0.70 56.71 2.669 151.38 0.40 0.87 1 (0.81)
61.024 7 Silty Sand to Sandy Silt 96.82 2.143 3.56 1.592 1.969 2.36 0.6942 0.65 0.536 2.360 0.69 67.21 2.156 144.94 0.36 0.87 1 (0.73)
61.352 6 Sandy Silt to Clayey Silt 58.984 1.909 3.579 1.602 1.977 2.61 0.6925 0.65 0.534 0.87 1
61.68 7 Silty Sand to Sandy Silt 88.851 1.939 3.599 1.612 1.986 2.38 0.6905 0.65 0.533 2.380 0.69 61.35 2.233 136.98 0.32 0.87 1 (0.65)
62.008 8 Sand to Silty Sand 137.74 2.233 3.618 1.623 1.996 2.17 0.6884 0.64 0.531 2.170 0.69 94.82 1.596 151.36 0.40 0.84 1 (0.79)
62.336 8 Sand to Silty Sand 143.12 2.382 3.638 1.633 2.005 2.17 0.6864 0.64 0.529 2.170 0.69 98.24 1.596 156.83 0.44 0.84 1 (0.86)
62.664 8 Sand to Silty Sand 134.49 2.535 3.658 1.643 2.015 2.22 0.6843 0.64 0.527 2.220 0.68 92.03 1.717 158.04 0.45 0.84 1 (0.88)
62.992 7 Silty Sand to Sandy Silt 128.62 2.799 3.677 1.653 2.024 2.28 0.6824 0.64 0.526 2.280 0.68 87.77 1.886 165.54 0.85 1
63.32 7 Silty Sand to Sandy Silt 124.99 2.907 3.697 1.664 2.033 2.3 0.6805 0.63 0.524 2.300 0.68 85.05 1.949 165.74 0.85 1
63.648 7 Silty Sand to Sandy Silt 130.45 2.663 3.716 1.674 2.042 2.26 0.6786 0.63 0.523 2.260 0.68 88.52 1.827 161.71 0.84 1
63.976 7 Silty Sand to Sandy Silt 117.39 2.495 3.735 1.684 2.051 2.31 0.6767 0.63 0.521 2.310 0.68 79.44 1.981 157.39 0.44 0.85 1 (0.89)
64.304 7 Silty Sand to Sandy Silt 99.195 1.936 3.755 1.694 2.06 2.34 0.6748 0.63 0.520 2.340 0.67 66.94 2.084 139.49 0.33 0.86 1 (0.68)
64.633 8 Sand to Silty Sand 86.227 1.352 3.775 1.704 2.07 2.33 0.6728 0.62 0.518 2.330 0.67 58.01 2.049 118.85 0.24 0.86 1 (0.49)
64.961 7 Silty Sand to Sandy Silt 55.206 1.196 3.794 1.715 2.079 2.58 0.6709 0.62 0.517 2.580 0.67 37.04 3.206 118.77 0.24 0.86 1 (0.49)
65.289 7 Silty Sand to Sandy Silt 68.338 1.179 3.813 1.725 2.088 2.44 0.6691 0.62 0.515 2.440 0.67 45.72 2.483 113.54 0.22 0.86 1 (0.45)
65.617 8 Sand to Silty Sand 78.354 1.143 3.833 1.735 2.098 2.35 0.6671 0.62 0.514 2.350 0.67 52.27 2.120 110.79 0.21 0.86 1 (0.43)
65.945 7 Silty Sand to Sandy Silt 69.135 1.134 3.852 1.745 2.107 2.41 0.6653 0.62 0.512 2.410 0.67 45.99 2.354 108.25 0.20 0.86 1 (0.41)
66.273 7 Silty Sand to Sandy Silt 63.3 1.171 3.872 1.756 2.116 2.48 0.6634 0.61 0.511 2.480 0.66 42.00 2.669 112.10 0.21 0.86 1 (0.44)
66.601 7 Silty Sand to Sandy Silt 71.683 1.066 3.891 1.766 2.125 2.38 0.6617 0.61 0.510 2.380 0.66 47.43 2.233 105.89 0.19 0.86 1 (0.40)
66.929 7 Silty Sand to Sandy Silt 59.023 1.025 3.91 1.776 2.134 2.49 0.6599 0.61 0.508 2.490 0.66 38.95 2.718 105.87 0.19 0.86 1 (0.40)
67.257 5 Clayey Silt to Silty Clay 30.684 1.211 3.929 1.786 2.143 2.93 0.6581 0.61 0.507 0.86 1
67.585 5 Clayey Silt to Silty Clay 26.627 1.189 3.948 1.797 2.151 3.02 0.6565 0.61 0.506 0.86 1
67.913 7 Silty Sand to Sandy Silt 64.627 1.052 3.967 1.807 2.16 2.45 0.6548 0.60 0.504 2.450 0.65 42.32 2.528 106.98 0.19 0.86 1 (0.41)
68.241 8 Sand to Silty Sand 100.78 1.737 3.987 1.817 2.17 2.31 0.6528 0.60 0.503 2.310 0.65 65.79 1.981 130.35 0.29 0.85 1 (0.60)
68.57 3 Clay 34.921 1.958 4.005 1.827 2.178 3.02 0.6513 0.60 0.502 0.86 1
68.898 3 Clay 13.319 0.752 4.024 1.838 2.186 3.4 0.6497 0.60 0.501 0.86 1
69.226 6 Sandy Silt to Clayey Silt 22.436 0.44 4.042 1.848 2.195 2.93 0.648 0.60 0.499 0.85 1
69.554 7 Silty Sand to Sandy Silt 30.713 0.427 4.062 1.858 2.204 2.72 0.6463 0.59 0.498 0.85 1
69.882 7 Silty Sand to Sandy Silt 40.412 0.434 4.081 1.868 2.213 2.56 0.6446 0.59 0.497 2.560 0.64 26.05 3.091 80.51 0.13 0.85 1 (0.27)
70.21 7 Silty Sand to Sandy Silt 32.539 0.432 4.1 1.878 2.222 2.71 0.6429 0.59 0.496 0.85 1
70.538 7 Silty Sand to Sandy Silt 29.463 0.397 4.12 1.889 2.231 2.75 0.6412 0.59 0.495 0.85 1
70.866 7 Silty Sand to Sandy Silt 29.896 0.418 4.139 1.899 2.24 2.75 0.6395 0.59 0.494 0.85 1
71.194 7 Silty Sand to Sandy Silt 36.711 0.511 4.158 1.909 2.249 2.67 0.6379 0.59 0.493 0.85 1
71.522 6 Sandy Silt to Clayey Silt 39.682 0.867 4.177 1.919 2.258 2.75 0.6362 0.58 0.491 0.85 1
71.85 5 Clayey Silt to Silty Clay 30.453 1.237 4.196 1.93 2.266 3.03 0.6347 0.58 0.491 0.85 1
72.178 6 Sandy Silt to Clayey Silt 37.24 0.792 4.215 1.94 2.275 2.79 0.6331 0.58 0.490 0.85 1
72.507 7 Silty Sand to Sandy Silt 48.401 0.501 4.234 1.95 2.284 2.51 0.6315 0.58 0.488 2.510 0.63 30.56 2.820 86.17 0.14 0.85 1 (0.30)
72.835 7 Silty Sand to Sandy Silt 31.559 0.453 4.253 1.96 2.293 2.76 0.6298 0.58 0.487 0.85 1
73.163 7 Silty Sand to Sandy Silt 32.876 0.459 4.273 1.971 2.302 2.73 0.6282 0.58 0.486 0.85 1
73.491 7 Silty Sand to Sandy Silt 40.249 0.665 4.292 1.981 2.311 2.69 0.6266 0.57 0.485 0.85 1
73.819 7 Silty Sand to Sandy Silt 48.602 0.995 4.311 1.991 2.32 2.67 0.625 0.57 0.484 0.85 1
74.147 7 Silty Sand to Sandy Silt 57.667 1.324 4.331 2.001 2.329 2.64 0.6234 0.57 0.483 0.84 1
74.475 6 Sandy Silt to Clayey Silt 73.913 2.249 4.349 2.012 2.338 2.63 0.6218 0.57 0.482 0.84 1
74.803 6 Sandy Silt to Clayey Silt 78.614 2.335 4.368 2.022 2.346 2.61 0.6204 0.57 0.482 0.84 1
75.131 6 Sandy Silt to Clayey Silt 55.504 1.841 4.387 2.032 2.355 2.77 0.6188 0.57 0.481 0.84 1
75.459 5 Clayey Silt to Silty Clay 58.763 2.4 4.406 2.042 2.364 2.8 0.6173 0.57 0.480 0.84 1
75.787 4 Silty Clay to Clay 53.928 2.681 4.425 2.052 2.372 2.9 0.6159 0.56 0.479 0.84 1
76.115 6 Sandy Silt to Clayey Silt 95.523 2.923 4.443 2.063 2.381 2.55 0.6144 0.56 0.478 2.550 0.61 58.68 3.034 178.06 0.84 1
76.444 7 Silty Sand to Sandy Silt 132.27 2.906 4.463 2.073 2.39 2.35 0.6128 0.56 0.477 2.350 0.61 81.06 2.120 171.81 0.83 1
76.772 8 Sand to Silty Sand 141.73 2.022 4.483 2.083 2.399 2.2 0.6113 0.56 0.476 2.200 0.61 86.64 1.667 144.41 0.36 0.82 1 (0.76)
77.1 9 Sand 139.77 1.471 4.503 2.093 2.409 2.13 0.6096 0.56 0.475 2.130 0.61 85.20 1.512 128.80 0.28 0.82 1 (0.59)

77.428 7 Silty Sand to Sandy Silt 119.95 2.592 4.522 2.104 2.419 2.38 0.6079 0.56 0.474 2.380 0.61 72.92 2.233 162.79 0.83 1
77.756 8 Sand to Silty Sand 139.86 2.549 4.542 2.114 2.428 2.28 0.6064 0.56 0.474 2.280 0.61 84.81 1.886 159.96 0.46 0.82 1 (0.98)
78.084 8 Sand to Silty Sand 124.26 2.164 4.562 2.124 2.438 2.31 0.6047 0.56 0.473 2.310 0.60 75.14 1.981 148.87 0.39 0.83 1 (0.84)
78.412 8 Sand to Silty Sand 163.39 2.625 4.582 2.134 2.447 2.19 0.6032 0.55 0.472 2.190 0.60 98.56 1.643 161.90 0.80 1
78.74 8 Sand to Silty Sand 221.69 3.96 4.602 2.145 2.457 2.12 0.6016 0.55 0.471 2.120 0.60 133.37 1.492 199.00 0.77 1
79.068 7 Silty Sand to Sandy Silt 203.55 5.371 4.621 2.155 2.466 2.27 0.6001 0.55 0.470 2.270 0.60 122.15 1.856 226.73 0.78 1
79.396 7 Silty Sand to Sandy Silt 197.08 4.586 4.64 2.165 2.475 2.24 0.5986 0.55 0.469 2.240 0.60 117.98 1.770 208.88 0.78 1
79.724 8 Sand to Silty Sand 205.67 3.101 4.66 2.175 2.485 2.1 0.597 0.55 0.469 2.100 0.60 122.79 1.455 178.62 0.78 1
80.052 8 Sand to Silty Sand 157.26 2.79 4.68 2.186 2.494 2.24 0.5956 0.55 0.468 2.240 0.60 93.66 1.770 165.82 0.80 1
80.381 7 Silty Sand to Sandy Silt 98.964 1.681 4.699 2.196 2.503 2.4 0.5941 0.55 0.467 2.400 0.59 58.80 2.312 135.96 0.31 0.83 1 (0.69)
80.709 8 Sand to Silty Sand 48.929 0.387 4.719 2.206 2.513 2.51 0.5925 0.55 0.466 2.510 0.59 28.99 2.820 81.74 0.13 0.83 1 (0.29)
81.037 7 Silty Sand to Sandy Silt 32.558 0.466 4.738 2.216 2.522 2.82 0.5911 0.54 0.466 0.83 1
81.365 9 Sand 106.19 0.628 4.759 2.227 2.532 2.12 0.5895 0.54 0.465 2.120 0.59 62.60 1.492 93.41 0.16 0.83 1 (0.34)
81.693 9 Sand 204.49 0.691 4.779 2.237 2.542 1.75 0.5879 0.54 0.464 1.750 0.59 120.23 1.072 128.83 0.28 0.76 1 (0.57)
82.021 9 Sand 209.01 0.984 4.799 2.247 2.553 1.81 0.5862 0.54 0.463 1.810 0.59 122.52 1.114 136.49 0.32 0.76 1 (0.64)
82.349 9 Sand 153.9 1.109 4.82 2.257 2.563 2.02 0.5846 0.54 0.462 2.020 0.58 89.98 1.327 119.40 0.24 0.80 1 (0.51)
82.677 8 Sand to Silty Sand 73.365 0.771 4.84 2.267 2.572 2.41 0.5832 0.54 0.462 2.410 0.58 42.79 2.354 100.71 0.18 0.83 1 (0.39)
83.005 6 Sandy Silt to Clayey Silt 23.157 0.343 4.858 2.278 2.581 3 0.5819 0.54 0.461 0.83 1
83.333 6 Sandy Silt to Clayey Silt 12.218 0.126 4.877 2.288 2.589 3.27 0.5806 0.54 0.461 0.83 1
83.661 1 Sensitive Fines 5.844 0.06 4.896 2.298 2.597 3.9 0.5794 0.54 0.460 0.83 1
83.99 4 Silty Clay to Clay 4.826 0.103 4.914 2.308 2.606 4.06 0.578 0.54 0.459 0.83 1
84.318 6 Sandy Silt to Clayey Silt 9.831 0.08 4.933 2.319 2.615 3.29 0.5767 0.53 0.459 0.83 1
84.646 7 Silty Sand to Sandy Silt 26.8 0.088 4.952 2.329 2.624 2.62 0.5753 0.53 0.458 0.82 1
84.974 9 Sand 89.092 0.423 4.973 2.339 2.634 2.16 0.5738 0.53 0.457 2.160 0.57 51.12 1.574 80.48 0.13 0.82 1 (0.29)
85.302 10 Gravelly Sand to Sand 230.49 0.775 4.994 2.349 2.644 1.71 0.5723 0.53 0.457 1.710 0.57 131.91 1.045 137.80 0.32 0.74 1 (0.65)
85.63 9 Sand 356.56 3.091 5.014 2.36 2.655 1.78 0.5707 0.53 0.456 1.780 0.57 203.48 1.092 222.27 0.69 1
85.958 9 Sand 462.13 6.781 5.034 2.37 2.665 1.86 0.5692 0.53 0.455 1.860 0.57 263.05 1.153 303.39 0.68 1
86.286 8 Sand to Silty Sand 286.61 5.71 5.054 2.38 2.674 2.1 0.5679 0.53 0.455 2.100 0.57 162.76 1.455 236.78 0.73 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-003A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)
CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K *K

Soil Behavior Type Ic* CN* d CSR Ic

86.614 7 Silty Sand to Sandy Silt 114.24 2.839 5.074 2.39 2.683 2.47 0.5666 0.53 0.454 2.470 0.57 64.72 2.621 169.66 0.82 1
86.942 7 Silty Sand to Sandy Silt 62.089 1.182 5.093 2.401 2.692 2.61 0.5653 0.53 0.454 0.82 1
87.27 7 Silty Sand to Sandy Silt 39.163 0.628 5.112 2.411 2.701 2.75 0.564 0.53 0.453 0.82 1
87.598 8 Sand to Silty Sand 62.474 0.594 5.132 2.421 2.711 2.44 0.5625 0.53 0.452 2.440 0.56 35.14 2.483 87.26 0.14 0.82 1 (0.32)
87.927 8 Sand to Silty Sand 122.12 1.255 5.152 2.431 2.721 2.2 0.5611 0.52 0.452 2.200 0.56 68.52 1.667 114.21 0.22 0.81 1 (0.49)
88.255 7 Silty Sand to Sandy Silt 75.826 1.796 5.171 2.441 2.73 2.6 0.5598 0.52 0.451 0.82 1
88.583 4 Silty Clay to Clay 41.45 2.044 5.19 2.452 2.738 3.01 0.5587 0.52 0.451 0.82 1
88.911 3 Clay 28.97 1.588 5.208 2.462 2.746 3.19 0.5575 0.52 0.450 0.82 1
89.239 9 Sand 155 1.533 5.229 2.472 2.757 2.11 0.556 0.52 0.450 2.110 0.56 86.17 1.473 126.95 0.27 0.79 1 (0.59)
89.567 10 Gravelly Sand to Sand 594.52 1.379 5.25 2.482 2.767 1.28 0.5546 0.52 0.449 1.280 0.55 329.70 1.000 329.70 0.67 1
89.895 10 Gravelly Sand to Sand 681 1.607 5.27 2.493 2.778 1.24 0.553 0.52 0.448 1.240 0.55 376.62 1.000 376.62 0.66 1
90.223 10 Gravelly Sand to Sand 708.62 2.849 5.291 2.503 2.788 1.35 0.5517 0.52 0.448 1.350 0.55 390.91 1.000 390.91 0.66 1
90.551 10 Gravelly Sand to Sand 650.31 3.685 5.312 2.513 2.799 1.48 0.5501 0.52 0.447 1.480 0.55 357.76 1.000 357.76 0.66 1
90.879 10 Gravelly Sand to Sand 558.87 3.536 5.333 2.523 2.81 1.56 0.5486 0.52 0.447 1.560 0.55 306.61 1.000 306.61 0.66 1
91.207 10 Gravelly Sand to Sand 455.54 3.344 5.354 2.534 2.82 1.67 0.5473 0.52 0.446 1.670 0.55 249.30 1.017 253.63 0.66 1
91.535 10 Gravelly Sand to Sand 405.36 2.587 5.375 2.544 2.831 1.67 0.5458 0.52 0.445 1.670 0.55 221.24 1.017 225.08 0.66 1
91.864 10 Gravelly Sand to Sand 479.78 1.946 5.396 2.554 2.842 1.5 0.5443 0.51 0.445 1.500 0.54 261.14 1.000 261.14 0.66 1
92.192 10 Gravelly Sand to Sand 581.93 2.518 5.417 2.564 2.852 1.45 0.5429 0.51 0.444 1.450 0.54 315.96 1.000 315.96 0.66 1
92.52 10 Gravelly Sand to Sand 588.46 2.539 5.438 2.575 2.863 1.44 0.5415 0.51 0.444 1.440 0.54 318.63 1.000 318.63 0.66 1
92.848 10 Gravelly Sand to Sand 485.67 2.418 5.458 2.585 2.874 1.55 0.54 0.51 0.443 1.550 0.54 262.27 1.000 262.27 0.66 1
93.176 10 Gravelly Sand to Sand 495.76 1.59 5.479 2.595 2.884 1.44 0.5387 0.51 0.443 1.440 0.54 267.06 1.000 267.06 0.65 1
93.504 10 Gravelly Sand to Sand 559.76 1.785 5.5 2.605 2.895 1.39 0.5372 0.51 0.442 1.390 0.54 300.72 1.000 300.72 0.65 1
93.832 10 Gravelly Sand to Sand 613.86 2.646 5.521 2.615 2.906 1.43 0.5358 0.51 0.441 1.430 0.54 328.90 1.000 328.90 0.65 1
94.16 9 Sand 378.39 4 5.541 2.626 2.916 1.85 0.5345 0.51 0.441 1.850 0.53 202.25 1.145 231.59 0.67 1
94.488 7 Silty Sand to Sandy Silt 164.78 3.993 5.561 2.636 2.925 2.36 0.5333 0.51 0.441 2.360 0.53 87.88 2.156 189.51 0.78 1
94.816 6 Sandy Silt to Clayey Silt 84.208 3.206 5.58 2.646 2.933 2.7 0.5323 0.51 0.440 0.81 1
95.144 7 Silty Sand to Sandy Silt 154.71 3.445 5.599 2.656 2.942 2.36 0.5311 0.51 0.440 2.360 0.53 82.17 2.156 177.20 0.79 1
95.472 8 Sand to Silty Sand 184.83 3.052 5.619 2.667 2.952 2.22 0.5299 0.51 0.439 2.220 0.53 97.93 1.717 168.17 0.77 1
95.801 9 Sand 200.05 2.225 5.639 2.677 2.962 2.09 0.5286 0.51 0.439 2.090 0.53 105.75 1.437 151.95 0.41 0.75 1 (0.86)
96.129 9 Sand 274.4 2.522 5.659 2.687 2.972 1.93 0.5273 0.51 0.438 1.930 0.53 144.70 1.218 176.31 0.71 1
96.457 9 Sand 301.06 2.578 5.68 2.697 2.982 1.88 0.5261 0.51 0.438 1.880 0.53 158.37 1.171 185.39 0.70 1
96.785 10 Gravelly Sand to Sand 320.12 2.32 5.701 2.708 2.993 1.81 0.5247 0.50 0.437 1.810 0.52 167.96 1.114 187.11 0.69 1
97.113 10 Gravelly Sand to Sand 343.55 2.333 5.722 2.718 3.004 1.77 0.5233 0.50 0.437 1.770 0.52 179.79 1.085 195.13 0.67 1
97.441 10 Gravelly Sand to Sand 499.15 2.254 5.742 2.728 3.014 1.53 0.5221 0.50 0.436 1.530 0.52 260.59 1.000 260.59 0.64 1
97.769 10 Gravelly Sand to Sand 646.07 1.792 5.763 2.738 3.025 1.32 0.5207 0.50 0.436 1.320 0.52 336.41 1.000 336.41 0.64 1
98.097 10 Gravelly Sand to Sand 631.05 1.824 5.784 2.749 3.036 1.34 0.5194 0.50 0.435 1.340 0.52 327.74 1.000 327.74 0.64 1
98.425 10 Gravelly Sand to Sand 651.81 1.984 5.805 2.759 3.046 1.34 0.5181 0.50 0.435 1.340 0.52 337.72 1.000 337.72 0.64 1
98.753 10 Gravelly Sand to Sand 741.01 1.704 5.826 2.769 3.057 1.24 0.5168 0.50 0.434 1.240 0.52 382.95 1.000 382.95 0.64 1
99.081 10 Gravelly Sand to Sand 630.48 1.757 5.847 2.779 3.068 1.34 0.5155 0.50 0.434 1.340 0.52 324.99 1.000 324.99 0.64 1
99.409 10 Gravelly Sand to Sand 403.15 1.738 5.868 2.789 3.078 1.61 0.5143 0.50 0.433 1.610 0.51 207.33 1.000 207.33 0.64 1
99.738 8 Sand to Silty Sand 136.64 1.814 5.888 2.8 3.088 2.29 0.5131 0.50 0.433 2.290 0.51 70.11 1.917 134.40 0.31 0.79 1 (0.69)
100.07 3 Clay 42.736 2.747 5.906 2.81 3.096 3.16 0.5121 0.50 0.433 0.80 1
100.39 6 Sandy Silt to Clayey Silt 85.66 2.384 5.925 2.82 3.104 2.65 0.5112 0.50 0.432 0.80 1
100.72 6 Sandy Silt to Clayey Silt 55.504 1.871 5.943 2.83 3.113 2.86 0.5101 0.50 0.432 0.80 1
101.05 6 Sandy Silt to Clayey Silt 72 2.213 5.962 2.841 3.122 2.74 0.509 0.50 0.432 0.80 1
101.38 5 Clayey Silt to Silty Clay 74.298 2.985 5.981 2.851 3.13 2.8 0.5081 0.50 0.431 0.80 1
101.71 6 Sandy Silt to Clayey Silt 89.236 2.852 6 2.861 3.139 2.68 0.507 0.50 0.431 0.80 1
102.03 6 Sandy Silt to Clayey Silt 75.124 2.629 6.019 2.871 3.147 2.77 0.5061 0.49 0.431 0.80 1
102.36 6 Sandy Silt to Clayey Silt 63.31 2.279 6.037 2.882 3.156 2.85 0.5051 0.49 0.430 0.79 1
102.69 4 Silty Clay to Clay 38.893 1.754 6.056 2.892 3.164 3.1 0.5041 0.49 0.430 0.79 1
103.02 3 Clay 16.034 1.287 6.075 2.902 3.172 3.66 0.5032 0.49 0.430 0.79 1
103.35 6 Sandy Silt to Clayey Silt 27.127 0.812 6.093 2.912 3.181 3.14 0.5022 0.49 0.429 0.79 1
103.68 6 Sandy Silt to Clayey Silt 28.906 0.677 6.112 2.923 3.19 3.05 0.5011 0.49 0.429 0.79 1

104 7 Silty Sand to Sandy Silt 31.28 0.537 6.131 2.933 3.199 2.94 0.5001 0.49 0.429 0.79 1
104.33 7 Silty Sand to Sandy Silt 40.816 0.451 6.151 2.943 3.208 2.72 0.4991 0.49 0.428 0.79 1
104.66 7 Silty Sand to Sandy Silt 40.508 0.556 6.17 2.953 3.217 2.77 0.4981 0.49 0.428 0.79 1
104.99 7 Silty Sand to Sandy Silt 49.833 0.688 6.189 2.964 3.226 2.7 0.4971 0.49 0.428 0.79 1
105.32 7 Silty Sand to Sandy Silt 67.376 1.182 6.209 2.974 3.235 2.63 0.4961 0.49 0.428 0.79 1
105.64 7 Silty Sand to Sandy Silt 78.489 1.772 6.228 2.984 3.244 2.65 0.495 0.49 0.427 0.79 1
105.97 7 Silty Sand to Sandy Silt 78.642 1.683 6.247 2.994 3.253 2.64 0.494 0.49 0.427 0.79 1
106.3 7 Silty Sand to Sandy Silt 91.822 1.557 6.267 3.004 3.262 2.52 0.4931 0.49 0.427 2.520 0.49 45.27 2.872 130.01 0.28 0.79 1 (0.65)
106.63 7 Silty Sand to Sandy Silt 77.047 1.479 6.286 3.015 3.271 2.63 0.4921 0.49 0.426 0.79 1
106.96 7 Silty Sand to Sandy Silt 64.906 1.287 6.305 3.025 3.28 2.71 0.4911 0.49 0.426 0.79 1
107.28 6 Sandy Silt to Clayey Silt 67.674 1.672 6.324 3.035 3.289 2.74 0.4901 0.49 0.426 0.79 1
107.61 7 Silty Sand to Sandy Silt 74.211 1.816 6.343 3.045 3.298 2.71 0.4891 0.49 0.425 0.79 1
107.94 7 Silty Sand to Sandy Silt 77.566 1.938 6.363 3.056 3.307 2.7 0.4881 0.49 0.425 0.79 1
108.27 7 Silty Sand to Sandy Silt 74.653 1.507 6.382 3.066 3.316 2.66 0.4872 0.48 0.425 0.79 1
108.6 6 Sandy Silt to Clayey Silt 51.65 1.524 6.401 3.076 3.325 2.91 0.4862 0.48 0.424 0.79 1
108.92 6 Sandy Silt to Clayey Silt 65.156 2.23 6.42 3.086 3.333 2.85 0.4853 0.48 0.424 0.79 1
109.25 7 Silty Sand to Sandy Silt 89.947 2.025 6.439 3.097 3.342 2.62 0.4844 0.48 0.424 0.79 1
109.58 7 Silty Sand to Sandy Silt 93.533 2.234 6.458 3.107 3.352 2.62 0.4833 0.48 0.423 0.79 1
109.91 7 Silty Sand to Sandy Silt 98.752 2.512 6.478 3.117 3.361 2.62 0.4824 0.48 0.423 0.78 1
110.24 6 Sandy Silt to Clayey Silt 84.776 2.556 6.496 3.127 3.369 2.72 0.4815 0.48 0.423 0.78 1
110.56 7 Silty Sand to Sandy Silt 109.61 2.941 6.516 3.138 3.378 2.6 0.4806 0.48 0.423 0.78 1
110.89 8 Sand to Silty Sand 120.3 2.088 6.536 3.148 3.388 2.44 0.4795 0.48 0.422 2.440 0.48 57.68 2.483 143.23 0.35 0.78 1 (0.81)
111.22 7 Silty Sand to Sandy Silt 96.003 1.799 6.555 3.158 3.397 2.55 0.4786 0.48 0.422 2.550 0.48 45.94 3.034 139.41 0.33 0.78 1 (0.76)
111.55 6 Sandy Silt to Clayey Silt 69.501 1.911 6.574 3.168 3.405 2.78 0.4777 0.48 0.422 0.78 1
111.88 5 Clayey Silt to Silty Clay 44.113 1.745 6.593 3.178 3.414 3.04 0.4768 0.48 0.422 0.78 1
112.21 5 Clayey Silt to Silty Clay 47.055 1.759 6.611 3.189 3.423 2.98 0.4759 0.48 0.421 0.78 1
112.53 7 Silty Sand to Sandy Silt 87.967 1.836 6.631 3.199 3.432 2.59 0.475 0.48 0.421 2.590 0.47 41.78 3.266 136.46 0.32 0.78 1 (0.73)
112.86 8 Sand to Silty Sand 113.79 1.814 6.65 3.209 3.441 2.43 0.474 0.48 0.421 2.430 0.47 53.94 2.439 131.56 0.29 0.78 1 (0.67)
113.19 7 Silty Sand to Sandy Silt 77.191 1.5 6.67 3.219 3.45 2.64 0.4731 0.48 0.420 0.78 1
113.52 7 Silty Sand to Sandy Silt 87.256 1.486 6.689 3.23 3.459 2.55 0.4722 0.48 0.420 2.550 0.47 41.20 3.034 125.02 0.26 0.78 1 (0.60)
113.85 7 Silty Sand to Sandy Silt 101.47 2.041 6.708 3.24 3.469 2.54 0.4712 0.48 0.420 2.540 0.47 47.81 2.979 142.43 0.35 0.78 1 (0.80)
114.17 3 Clay 42.484 2.306 6.727 3.25 3.477 3.17 0.4704 0.48 0.419 0.78 1
114.5 4 Silty Clay to Clay 31.711 1.387 6.745 3.26 3.485 3.25 0.4696 0.48 0.419 0.78 1
114.83 6 Sandy Silt to Clayey Silt 23.965 0.444 6.764 3.271 3.494 3.19 0.4687 0.48 0.419 0.78 1
115.16 7 Silty Sand to Sandy Silt 35.49 0.406 6.784 3.281 3.503 2.88 0.4678 0.48 0.419 0.78 1
115.49 7 Silty Sand to Sandy Silt 39.931 0.388 6.803 3.291 3.512 2.78 0.4669 0.47 0.418 0.78 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-003A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)
CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K *K

Soil Behavior Type Ic* CN* d CSR Ic

115.81 8 Sand to Silty Sand 72.961 0.606 6.823 3.301 3.521 2.48 0.466 0.47 0.418 2.480 0.47 34.00 2.669 90.76 0.15 0.78 1 (0.34)
116.14 7 Silty Sand to Sandy Silt 66.117 0.971 6.842 3.312 3.531 2.64 0.465 0.47 0.418 0.78 1
116.47 6 Sandy Silt to Clayey Silt 55.082 1.411 6.861 3.322 3.539 2.85 0.4642 0.47 0.418 0.78 1
116.8 6 Sandy Silt to Clayey Silt 52.765 1.424 6.88 3.332 3.548 2.88 0.4634 0.47 0.417 0.78 1
117.13 7 Silty Sand to Sandy Silt 57.513 1.366 6.899 3.342 3.557 2.81 0.4625 0.47 0.417 0.78 1
117.45 9 Sand 159.33 1.516 6.919 3.352 3.567 2.19 0.4615 0.47 0.417 2.190 0.46 73.53 1.643 120.79 0.24 0.76 1 (0.55)
117.78 8 Sand to Silty Sand 108.89 1.697 6.939 3.363 3.576 2.46 0.4606 0.47 0.416 2.460 0.46 50.16 2.574 129.12 0.28 0.78 1 (0.65)
118.11 5 Clayey Silt to Silty Clay 42.229 1.935 6.958 3.373 3.585 3.09 0.4598 0.47 0.416 0.77 1
118.44 3 Clay 28.348 1.889 6.976 3.383 3.593 3.34 0.459 0.47 0.416 0.77 1
118.77 6 Sandy Silt to Clayey Silt 48.765 1.209 6.995 3.393 3.602 2.89 0.4581 0.47 0.416 0.77 1
119.09 8 Sand to Silty Sand 92.6 1.1 7.015 3.404 3.611 2.46 0.4573 0.47 0.415 2.460 0.46 42.34 2.574 109.01 0.20 0.77 1 (0.46)
119.42 7 Silty Sand to Sandy Silt 67.818 1.48 7.034 3.414 3.62 2.73 0.4564 0.47 0.415 0.77 1
119.75 7 Silty Sand to Sandy Silt 62.368 1.156 7.054 3.424 3.629 2.72 0.4556 0.47 0.415 0.77 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-005A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.328

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K  *K

Soil Behavior Type Ic* CN* d CSR Ic CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

0.656

0.984

1.312

1.64

1.969

2.297

2.625

2.953

3.281

3.609

3.937

4.265

4.593

4.921 4 Silty Clay to Clay 5.141 0.104 0.282 0.282 2.7 1.4845 0.99 0.451 1.00 1

5.249 6 Sandy Silt to Clayey Silt 18.927 0.326 0.301 0.301 2.21 1.4657 0.99 0.450 2.210 1.47 27.74 1.692 46.93 0.09 1.00 1

5.577 6 Sandy Silt to Clayey Silt 21.645 0.363 0.32 0.32 2.18 1.4474 0.99 0.450 2.180 1.45 31.33 1.619 50.73 0.09 1.00 1

5.906 6 Sandy Silt to Clayey Silt 17.469 0.323 0.338 0.338 2.3 1.4304 0.99 0.450 2.300 1.43 24.99 1.949 48.70 0.09 1.00 1

6.234 6 Sandy Silt to Clayey Silt 18.534 0.375 0.357 0.357 2.33 1.413 0.99 0.449 2.330 1.41 26.19 2.049 53.65 0.09 1.00 1

6.562 6 Sandy Silt to Clayey Silt 17.846 0.378 0.376 0.376 2.37 1.3959 0.99 0.449 2.370 1.40 24.91 2.194 54.66 0.10 1.00 1

6.89 6 Sandy Silt to Clayey Silt 23.2 0.489 0.395 0.395 2.3 1.3793 0.99 0.449 2.300 1.38 32.00 1.949 62.36 0.10 1.00 1

7.218 6 Sandy Silt to Clayey Silt 21.17 0.475 0.414 0.414 2.37 1.3631 0.99 0.448 2.370 1.36 28.86 2.194 63.31 0.10 1.00 1
7.546 5 Clayey Silt to Silty Clay 17.453 0.433 0.432 0.432 2.48 1.348 0.98 0.448 2.480 1.35 23.53 2.669 62.80 0.10 1.00 1
7.874 5 Clayey Silt to Silty Clay 17.06 0.452 0.451 0.451 2.52 1.3325 0.98 0.448 2.520 1.33 22.73 2.872 65.28 0.11 1.00 1
8.202 5 Clayey Silt to Silty Clay 16.536 0.447 0.47 0.47 2.55 1.3174 0.98 0.447 2.550 1.32 21.78 3.034 66.10 0.11 1.00 1
8.53 5 Clayey Silt to Silty Clay 18.73 0.479 0.489 0.489 2.51 1.3025 0.98 0.447 2.510 1.30 24.40 2.820 68.79 0.11 1.00 1
8.858 6 Sandy Silt to Clayey Silt 21.939 0.519 0.508 0.508 2.44 1.2881 0.98 0.447 2.440 1.29 28.26 2.483 70.17 0.11 1.00 1
9.186 6 Sandy Silt to Clayey Silt 26.147 0.622 0.526 0.526 2.39 1.2746 0.98 0.446 2.390 1.27 33.33 2.272 75.72 0.12 1.00 1
9.514 6 Sandy Silt to Clayey Silt 28.013 0.685 0.545 0.545 2.39 1.2607 0.98 0.446 2.390 1.26 35.32 2.272 80.24 0.13 1.00 1
9.843 6 Sandy Silt to Clayey Silt 25.836 0.606 0.564 0.564 2.42 1.2472 0.98 0.446 2.420 1.25 32.22 2.396 77.20 0.12 1.00 1
10.171 6 Sandy Silt to Clayey Silt 26.605 0.619 0.583 0.005 0.577 2.41 1.238 0.98 0.450 2.410 1.24 32.94 2.354 77.52 0.12 1.00 1 (0.34)
10.499 6 Sandy Silt to Clayey Silt 29.568 0.744 0.602 0.015 0.586 2.4 1.2318 0.98 0.457 2.400 1.23 36.42 2.312 84.22 0.14 1.00 1 (0.37)
10.827 6 Sandy Silt to Clayey Silt 29.798 0.84 0.62 0.026 0.595 2.44 1.2256 0.98 0.463 2.440 1.23 36.52 2.483 90.69 0.15 1.00 1 (0.40)
11.155 5 Clayey Silt to Silty Clay 28.733 0.814 0.639 0.036 0.603 2.46 1.2202 0.98 0.471 2.460 1.22 35.06 2.574 90.25 0.15 1.00 1 (0.39)
11.483 6 Sandy Silt to Clayey Silt 32.254 0.764 0.658 0.046 0.612 2.37 1.2141 0.98 0.477 2.370 1.21 39.16 2.194 85.92 0.14 1.00 1 (0.36)
11.811 6 Sandy Silt to Clayey Silt 40.194 0.86 0.677 0.056 0.62 2.27 1.2088 0.98 0.485 2.270 1.21 48.59 1.856 90.18 0.15 1.00 1 (0.38)
12.139 6 Sandy Silt to Clayey Silt 42.487 0.988 0.695 0.067 0.629 2.29 1.2028 0.97 0.490 2.290 1.20 51.11 1.917 97.97 0.17 1.00 1 (0.42)y y y ( )
12.467 6 Sandy Silt to Clayey Silt 42.012 1.008 0.714 0.077 0.637 2.3 1.1976 0.97 0.497 2.300 1.20 50.31 1.949 98.05 0.17 1.00 1 (0.42)
12.795 6 Sandy Silt to Clayey Silt 45.794 1.026 0.733 0.087 0.646 2.26 1.1918 0.97 0.502 2.260 1.19 54.58 1.827 99.70 0.17 1.00 1 (0.42)
13.123 6 Sandy Silt to Clayey Silt 48.626 1.068 0.752 0.097 0.655 2.24 1.186 0.97 0.508 2.240 1.19 57.67 1.770 102.10 0.18 1.00 1 (0.44)
13.451 6 Sandy Silt to Clayey Silt 47.775 1.03 0.771 0.108 0.663 2.24 1.1809 0.97 0.514 2.240 1.18 56.42 1.770 99.89 0.17 1.00 1 (0.42)
13.78 6 Sandy Silt to Clayey Silt 47.581 1.101 0.789 0.118 0.672 2.27 1.1752 0.97 0.519 2.270 1.18 55.92 1.856 103.79 0.18 1.00 1 (0.44)
14.108 6 Sandy Silt to Clayey Silt 51.642 1.261 0.808 0.128 0.68 2.27 1.1702 0.97 0.525 2.270 1.17 60.43 1.856 112.17 0.21 1.00 1 (0.50)
14.436 6 Sandy Silt to Clayey Silt 45.27 1.126 0.827 0.138 0.689 2.31 1.1646 0.97 0.530 2.310 1.16 52.72 1.981 104.46 0.19 1.00 1 (0.43)
14.764 6 Sandy Silt to Clayey Silt 42.355 1.126 0.846 0.149 0.697 2.34 1.1597 0.97 0.535 2.340 1.16 49.12 2.084 102.35 0.18 1.00 1 (0.42)
15.092 6 Sandy Silt to Clayey Silt 41.848 1.178 0.865 0.159 0.706 2.37 1.1542 0.97 0.540 2.370 1.15 48.30 2.194 105.98 0.19 1.00 1 (0.44)
15.42 6 Sandy Silt to Clayey Silt 43.01 1.323 0.883 0.169 0.714 2.4 1.1494 0.97 0.544 2.400 1.15 49.44 2.312 114.32 0.22 1.00 1 (0.50)
15.748 6 Sandy Silt to Clayey Silt 47.414 1.515 0.902 0.179 0.723 2.39 1.144 0.97 0.549 2.390 1.14 54.24 2.272 123.24 0.25 1.00 1 (0.57)
16.076 6 Sandy Silt to Clayey Silt 43.272 1.344 0.921 0.189 0.732 2.41 1.1387 0.97 0.553 2.410 1.14 49.27 2.354 115.97 0.23 1.00 1 (0.50)
16.404 6 Sandy Silt to Clayey Silt 36.658 0.989 0.94 0.2 0.74 2.41 1.134 0.97 0.558 2.410 1.13 41.57 2.354 97.84 0.17 1.00 1 (0.37)y y y ( )
16.732 6 Sandy Silt to Clayey Silt 38.18 0.959 0.959 0.21 0.749 2.38 1.1288 0.96 0.562 2.380 1.13 43.10 2.233 96.22 0.16 1.00 1 (0.36)
17.06 6 Sandy Silt to Clayey Silt 35.201 0.958 0.977 0.22 0.757 2.43 1.1242 0.96 0.566 2.430 1.12 39.57 2.439 96.52 0.16 1.00 1 (0.36)
17.388 6 Sandy Silt to Clayey Silt 38.213 0.961 0.996 0.23 0.766 2.39 1.119 0.96 0.570 2.390 1.12 42.76 2.272 97.15 0.17 1.00 1 (0.36)
17.717 6 Sandy Silt to Clayey Silt 35.675 1.073 1.015 0.241 0.774 2.48 1.1145 0.96 0.574 2.480 1.11 39.76 2.669 106.13 0.19 1.00 1 (0.41)
18.045 6 Sandy Silt to Clayey Silt 35.724 1.002 1.034 0.251 0.783 2.46 1.1094 0.96 0.578 2.460 1.11 39.63 2.574 102.03 0.18 1.00 1 (0.38)
18.373 6 Sandy Silt to Clayey Silt 36.871 0.934 1.053 0.261 0.791 2.42 1.105 0.96 0.582 2.420 1.10 40.74 2.396 97.61 0.17 1.00 1 (0.35)
18.701 5 Clayey Silt to Silty Clay 40.129 1.349 1.071 0.271 0.8 2.48 1.1 0.96 0.585 2.480 1.10 44.14 2.669 117.83 0.23 1.00 1 (0.49)
19.029 5 Clayey Silt to Silty Clay 36.218 1.456 1.09 0.282 0.809 2.58 1.0951 0.96 0.588 2.580 1.10 39.66 3.206 127.17 0.27 1.00 1 (0.57)
19.357 5 Clayey Silt to Silty Clay 32.156 1.122 1.109 0.292 0.817 2.59 1.0907 0.96 0.592 2.590 1.09 35.07 3.266 114.55 0.22 1.00 1 (0.46)
19.685 6 Sandy Silt to Clayey Silt 25.738 0.71 1.128 0.302 0.826 2.58 1.0859 0.96 0.595 2.580 1.09 27.95 3.206 89.62 0.15 1.00 1 (0.31)
20.013 6 Sandy Silt to Clayey Silt 31.664 0.738 1.147 0.312 0.834 2.46 1.0816 0.96 0.599 2.460 1.08 34.25 2.574 88.16 0.14 1.00 1 (0.30)
20.341 6 Sandy Silt to Clayey Silt 35.97 1.033 1.165 0.323 0.843 2.49 1.0768 0.96 0.601 2.490 1.08 38.73 2.718 105.29 0.19 1.00 1 (0.39)
20.669 6 Sandy Silt to Clayey Silt 31.631 0.948 1.184 0.333 0.851 2.55 1.0726 0.96 0.605 2.550 1.07 33.93 3.034 102.95 0.18 1.00 1 (0.37)y y y ( )
20.997 6 Sandy Silt to Clayey Silt 30.011 0.784 1.203 0.343 0.86 2.52 1.068 0.95 0.607 2.520 1.07 32.05 2.872 92.04 0.15 1.00 1 (0.31)
21.325 6 Sandy Silt to Clayey Silt 28.111 0.749 1.222 0.353 0.869 2.56 1.0633 0.95 0.610 2.560 1.06 29.89 3.091 92.38 0.15 1.00 1 (0.31)
21.654 6 Sandy Silt to Clayey Silt 26.016 0.685 1.241 0.364 0.877 2.59 1.0592 0.95 0.613 2.590 1.06 27.56 3.266 90.00 0.15 1.00 1 (0.30)
21.982 6 Sandy Silt to Clayey Silt 23.56 0.569 1.259 0.374 0.886 2.62 1.0547 0.95 0.615 1.00 1
22.31 6 Sandy Silt to Clayey Silt 20.04 0.458 1.278 0.384 0.894 2.66 1.0506 0.95 0.618 1.00 1
22.638 6 Sandy Silt to Clayey Silt 17.535 0.38 1.297 0.394 0.903 2.69 1.0461 0.95 0.621 1.00 1
22.966 5 Clayey Silt to Silty Clay 16.012 0.377 1.316 0.404 0.911 2.77 1.0422 0.95 0.623 1.00 1
23.294 5 Clayey Silt to Silty Clay 14.67 0.349 1.335 0.415 0.92 2.81 1.0377 0.95 0.626 1.00 1
23.622 5 Clayey Silt to Silty Clay 13.835 0.339 1.353 0.425 0.928 2.85 1.0338 0.95 0.628 1.00 1
23.95 5 Clayey Silt to Silty Clay 14.08 0.346 1.372 0.435 0.937 2.85 1.0295 0.95 0.630 1.00 1
24.278 5 Clayey Silt to Silty Clay 14.015 0.331 1.391 0.445 0.946 2.85 1.0252 0.94 0.632 1.00 1
24.606 5 Clayey Silt to Silty Clay 14.145 0.315 1.41 0.456 0.954 2.83 1.0214 0.94 0.634 1.00 1
24.934 5 Clayey Silt to Silty Clay 14.588 0.298 1.429 0.466 0.963 2.79 1.0171 0.94 0.636 1.00 1y y y y
25.262 5 Clayey Silt to Silty Clay 15.112 0.364 1.447 0.476 0.971 2.82 1.0134 0.94 0.638 1.00 1
25.591 5 Clayey Silt to Silty Clay 19.647 0.501 1.466 0.486 0.98 2.74 1.0092 0.94 0.640 1.00 1
25.919 7 Silty Sand to Sandy Silt 27.571 0.295 1.485 0.497 0.989 2.41 1.005 0.94 0.641 2.410 1.01 27.71 2.354 65.22 0.11 1.00 1 (0.20)
26.247 7 Silty Sand to Sandy Silt 24.559 0.147 1.505 0.507 0.998 2.34 1.0009 0.94 0.643 2.340 1.00 24.58 2.084 51.22 0.09 1.00 1 (0.18)
26.575 6 Sandy Silt to Clayey Silt 15.521 0.147 1.524 0.517 1.007 2.63 0.9968 0.94 0.644 1.00 1
26.903 6 Sandy Silt to Clayey Silt 11.608 0.115 1.542 0.527 1.015 2.76 0.9932 0.93 0.646 1.00 1
27.231 5 Clayey Silt to Silty Clay 10.74 0.137 1.561 0.538 1.024 2.84 0.9892 0.93 0.647 1.00 1
27.559 6 Sandy Silt to Clayey Silt 12.099 0.175 1.58 0.548 1.032 2.83 0.9857 0.93 0.649 0.99 1
27.887 6 Sandy Silt to Clayey Silt 13.999 0.239 1.599 0.558 1.041 2.81 0.9817 0.93 0.650 0.99 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-005A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K  *K

Soil Behavior Type Ic* CN* d CSR Ic CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

28.215 6 Sandy Silt to Clayey Silt 18.845 0.353 1.618 0.568 1.049 2.72 0.9782 0.93 0.652 0.99 1
28.543 6 Sandy Silt to Clayey Silt 30.895 0.498 1.636 0.578 1.058 2.49 0.9743 0.93 0.653 2.490 0.97 30.10 2.718 81.83 0.13 0.99 1 (0.25)y y y ( )
28.871 7 Silty Sand to Sandy Silt 40.031 0.625 1.656 0.589 1.067 2.39 0.9704 0.93 0.654 2.390 0.97 38.85 2.272 88.26 0.14 0.99 1 (0.27)
29.199 7 Silty Sand to Sandy Silt 37.624 0.393 1.675 0.599 1.076 2.32 0.9666 0.92 0.655 2.320 0.97 36.37 2.015 73.27 0.12 0.99 1 (0.22)
29.528 7 Silty Sand to Sandy Silt 32.843 0.14 1.694 0.609 1.085 2.19 0.9628 0.92 0.656 2.190 0.96 31.62 1.643 51.94 0.09 0.98 1 (0.17)
29.856 7 Silty Sand to Sandy Silt 28.013 0.262 1.714 0.619 1.094 2.42 0.959 0.92 0.657 2.420 0.96 26.87 2.396 64.37 0.10 0.98 1 (0.19)
30.184 7 Silty Sand to Sandy Silt 37.771 0.19 1.733 0.63 1.103 2.17 0.9553 0.92 0.657 2.170 0.96 36.08 1.596 57.60 0.10 0.98 1 (0.18)
30.512 8 Sand to Silty Sand 53.456 0.167 1.753 0.64 1.113 1.95 0.9511 0.92 0.658 1.950 0.95 50.84 1.240 63.04 0.10 0.98 1 (0.19)
30.84 7 Silty Sand to Sandy Silt 47.431 0.388 1.772 0.65 1.122 2.19 0.9475 0.92 0.658 2.190 0.95 44.94 1.643 73.82 0.12 0.98 1 (0.22)
31.168 6 Sandy Silt to Clayey Silt 40.8 0.78 1.791 0.66 1.131 2.46 0.9438 0.91 0.659 2.460 0.94 38.51 2.574 99.13 0.17 0.98 1 (0.31)
31.496 7 Silty Sand to Sandy Silt 46.858 0.794 1.81 0.671 1.14 2.38 0.9402 0.91 0.659 2.380 0.94 44.05 2.233 98.36 0.17 0.97 1 (0.31)
31.824 8 Sand to Silty Sand 71.727 0.312 1.83 0.681 1.149 1.9 0.9366 0.91 0.660 1.900 0.94 67.18 1.189 79.86 0.13 0.97 1 (0.23)
32.152 8 Sand to Silty Sand 91.342 0.538 1.85 0.691 1.159 1.87 0.9326 0.91 0.660 1.870 0.93 85.19 1.162 98.97 0.17 0.97 1 (0.31)
32.48 8 Sand to Silty Sand 92.57 1.14 1.87 0.701 1.168 2.06 0.9291 0.91 0.661 2.060 0.93 86.00 1.387 119.26 0.24 0.96 1 (0.43)
32.808 7 Silty Sand to Sandy Silt 53.98 0.996 1.889 0.712 1.178 2.36 0.9251 0.90 0.660 2.360 0.93 49.94 2.156 107.69 0.20 0.97 1 (0.36)32.808 7 Silty Sand to Sandy Silt 53.98 0.996 1.889 0.712 1.178 2.36 0.9251 0.90 0.660 2.360 0.93 49.94 2.156 107.69 0.20 0.97 1 (0.36)
33.136 6 Sandy Silt to Clayey Silt 34.791 0.627 1.908 0.722 1.186 2.48 0.922 0.90 0.661 2.480 0.92 32.08 2.669 85.63 0.14 0.97 1 (0.25)
33.465 7 Silty Sand to Sandy Silt 35.299 0.485 1.927 0.732 1.195 2.4 0.9186 0.90 0.661 2.400 0.92 32.42 2.312 74.98 0.12 0.96 1 (0.22)
33.793 7 Silty Sand to Sandy Silt 34.284 0.436 1.947 0.742 1.204 2.39 0.9151 0.90 0.661 2.390 0.92 31.37 2.272 71.28 0.11 0.96 1 (0.20)
34.121 7 Silty Sand to Sandy Silt 33.711 0.353 1.966 0.752 1.213 2.36 0.9117 0.90 0.661 2.360 0.91 30.74 2.156 66.28 0.11 0.96 1 (0.19)
34.449 7 Silty Sand to Sandy Silt 35.561 0.308 1.985 0.763 1.222 2.3 0.9083 0.89 0.661 2.300 0.91 32.30 1.949 62.95 0.10 0.96 1 (0.19)
34.777 7 Silty Sand to Sandy Silt 42.159 0.495 2.004 0.773 1.232 2.32 0.9046 0.89 0.660 2.320 0.90 38.14 2.015 76.83 0.12 0.96 1 (0.22)
35.105 6 Sandy Silt to Clayey Silt 44.943 1.08 2.023 0.783 1.24 2.49 0.9016 0.89 0.661 2.490 0.90 40.52 2.718 110.16 0.20 0.96 1 (0.37)
35.433 6 Sandy Silt to Clayey Silt 50.149 1.379 2.042 0.793 1.249 2.51 0.8983 0.89 0.660 2.510 0.90 45.05 2.820 127.02 0.27 0.96 1 (0.49)
35.761 6 Sandy Silt to Clayey Silt 61.986 1.523 2.061 0.804 1.257 2.41 0.8954 0.89 0.660 2.410 0.90 55.50 2.354 130.63 0.29 0.96 1 (0.51)
36.089 7 Silty Sand to Sandy Silt 78.194 1.642 2.08 0.814 1.266 2.3 0.8921 0.88 0.660 2.300 0.89 69.76 1.949 135.94 0.31 0.95 1 (0.56)
36.417 7 Silty Sand to Sandy Silt 88.067 1.34 2.1 0.824 1.275 2.17 0.8889 0.88 0.660 2.170 0.89 78.28 1.596 124.97 0.26 0.95 1 (0.46)
36.745 7 Silty Sand to Sandy Silt 70.418 1.006 2.119 0.834 1.284 2.23 0.8857 0.88 0.659 2.230 0.89 62.37 1.743 108.73 0.20 0.95 1 (0.36)
37.073 7 Silty Sand to Sandy Silt 42.65 0.656 2.138 0.845 1.294 2.43 0.8821 0.88 0.658 2.430 0.88 37.62 2.439 91.76 0.15 0.95 1 (0.27)37.073 7 Silty Sand to Sandy Silt 42.65 0.656 2.138 0.845 1.294 2.43 0.8821 0.88 0.658 2.430 0.88 37.62 2.439 91.76 0.15 0.95 1 (0.27)
37.402 6 Sandy Silt to Clayey Silt 43.518 0.929 2.157 0.855 1.302 2.5 0.8793 0.87 0.658 2.500 0.88 38.27 2.768 105.93 0.19 0.95 1 (0.34)
37.73 7 Silty Sand to Sandy Silt 62.411 0.827 2.176 0.865 1.311 2.26 0.8761 0.87 0.657 2.260 0.88 54.68 1.827 99.89 0.17 0.95 1 (0.31)
38.058 7 Silty Sand to Sandy Silt 58.826 0.85 2.196 0.875 1.32 2.31 0.873 0.87 0.657 2.310 0.87 51.36 1.981 101.75 0.18 0.95 1 (0.32)
38.386 8 Sand to Silty Sand 102.56 0.974 2.215 0.886 1.33 2 0.8696 0.86 0.655 2.000 0.87 89.18 1.300 115.93 0.22 0.93 1 (0.40)
38.714 9 Sand 130 1.223 2.236 0.896 1.34 1.91 0.8661 0.86 0.655 1.910 0.87 112.60 1.198 134.94 0.31 0.92 1 (0.54)
39.042 8 Sand to Silty Sand 87.609 1.28 2.256 0.906 1.35 2.18 0.8627 0.86 0.653 2.180 0.86 75.58 1.619 122.38 0.25 0.94 1 (0.44)
39.37 6 Sandy Silt to Clayey Silt 47.988 1.067 2.274 0.916 1.358 2.51 0.86 0.86 0.653 2.510 0.86 41.27 2.820 116.37 0.23 0.94 1 (0.40)
39.698 6 Sandy Silt to Clayey Silt 74.871 2.019 2.293 0.927 1.367 2.41 0.857 0.85 0.652 2.410 0.86 64.17 2.354 151.03 0.40 0.94 1 (0.71)
40.026 7 Silty Sand to Sandy Silt 151.44 4.025 2.313 0.937 1.376 2.19 0.854 0.85 0.651 2.190 0.85 129.34 1.643 212.46 0.91 1
40.354 7 Silty Sand to Sandy Silt 174.63 5.106 2.332 0.947 1.385 2.18 0.8511 0.85 0.650 2.180 0.85 148.62 1.619 240.64 0.90 1
40.682 8 Sand to Silty Sand 199.27 3.184 2.352 0.957 1.394 1.95 0.8481 0.84 0.649 1.950 0.85 169.00 1.240 209.54 0.89 1
41.011 8 Sand to Silty Sand 124.82 1.782 2.372 0.967 1.404 2.06 0.8449 0.84 0.647 2.060 0.84 105.46 1.387 146.24 0.37 0.91 1 (0.65)
41 339 6 Sandy Silt to Clayey Silt 40 522 1 259 2 39 0 978 1 413 2 67 0 8419 0 84 0 646 0 93 141.339 6 Sandy Silt to Clayey Silt 40.522 1.259 2.39 0.978 1.413 2.67 0.8419 0.84 0.646 0.93 1
41.667 6 Sandy Silt to Clayey Silt 38.753 1.143 2.409 0.988 1.421 2.65 0.8394 0.84 0.645 0.93 1
41.995 6 Sandy Silt to Clayey Silt 59.186 1.892 2.428 0.998 1.43 2.54 0.8365 0.83 0.643 2.540 0.84 49.51 2.979 147.49 0.38 0.93 1 (0.68)
42.323 5 Clayey Silt to Silty Clay 72.824 2.854 2.447 1.008 1.438 2.53 0.834 0.83 0.642 2.530 0.83 60.73 2.925 177.63 0.93 1
42.651 6 Sandy Silt to Clayey Silt 99.806 3.741 2.466 1.019 1.447 2.43 0.8311 0.83 0.641 2.430 0.83 82.95 2.439 202.32 0.93 1
42.979 6 Sandy Silt to Clayey Silt 128.07 4.413 2.484 1.029 1.455 2.34 0.8286 0.82 0.640 2.340 0.83 106.12 2.084 221.12 0.91 1
43.307 11 Sitff Fine-Grained 98.398 4.896 2.506 1.039 1.467 2.54 0.8249 0.82 0.638 2.540 0.82 81.17 2.979 241.80 0.93 1
43.635 5 Clayey Silt to Silty Clay 95.467 3.835 2.525 1.049 1.475 2.48 0.8224 0.82 0.636 2.480 0.82 78.51 2.669 209.58 0.93 1
43.963 7 Silty Sand to Sandy Silt 132.4 3.088 2.544 1.06 1.484 2.21 0.8197 0.81 0.635 2.210 0.82 108.53 1.692 183.59 0.90 1
44.291 7 Silty Sand to Sandy Silt 126.05 3.091 2.563 1.07 1.493 2.24 0.8169 0.81 0.633 2.240 0.82 102.98 1.770 182.32 0.90 1
44.619 6 Sandy Silt to Clayey Silt 104.37 3.341 2.582 1.08 1.502 2.39 0.8142 0.81 0.632 2.390 0.81 84.98 2.272 193.08 0.91 1
44.948 11 Sitff Fine-Grained 96.924 4.085 2.603 1.09 1.513 2.5 0.8109 0.80 0.629 2.500 0.81 78.60 2.768 217.59 0.92 1
45.276 7 Silty Sand to Sandy Silt 120.84 3.21 2.623 1.101 1.522 2.29 0.8082 0.80 0.628 2.290 0.81 97.67 1.917 187.24 0.90 1
45 604 7 Silty Sand to Sandy Silt 106 9 2 481 2 642 1 111 1 531 2 29 0 8056 0 80 0 626 2 290 0 81 86 11 1 917 165 08 0 90 145.604 7 Silty Sand to Sandy Silt 106.9 2.481 2.642 1.111 1.531 2.29 0.8056 0.80 0.626 2.290 0.81 86.11 1.917 165.08 0.90 1
45.932 6 Sandy Silt to Clayey Silt 103.18 3.093 2.661 1.121 1.54 2.38 0.8029 0.79 0.624 2.380 0.80 82.84 2.233 184.96 0.91 1
46.26 8 Sand to Silty Sand 135.56 2.4 2.681 1.131 1.549 2.13 0.8003 0.79 0.623 2.130 0.80 108.49 1.512 164.01 0.89 1
46.588 8 Sand to Silty Sand 133.63 2.028 2.7 1.141 1.559 2.09 0.7974 0.79 0.621 2.090 0.80 106.56 1.437 153.11 0.41 0.89 1 (0.73)
46.916 9 Sand 160.07 1.134 2.721 1.152 1.569 1.82 0.7945 0.78 0.619 1.820 0.79 127.18 1.122 142.63 0.35 0.88 1 (0.61)
47.244 9 Sand 227.35 0.959 2.741 1.162 1.579 1.57 0.7917 0.78 0.617 1.570 0.79 179.98 1.000 179.98 0.85 1
47.572 9 Sand 214.25 1.731 2.762 1.172 1.589 1.76 0.7888 0.78 0.615 1.760 0.79 169.00 1.078 182.26 0.85 1
47.9 7 Silty Sand to Sandy Silt 161.2 3.313 2.781 1.182 1.598 2.13 0.7863 0.77 0.613 2.130 0.79 126.75 1.512 191.61 0.87 1

48.228 8 Sand to Silty Sand 179.1 3.377 2.801 1.193 1.608 2.07 0.7835 0.77 0.611 2.070 0.78 140.32 1.403 196.86 0.87 1
48.556 9 Sand 225.63 1.424 2.821 1.203 1.618 1.68 0.7807 0.77 0.609 1.680 0.78 176.15 1.024 180.42 0.85 1
48.885 9 Sand 206.29 1.662 2.841 1.213 1.628 1.78 0.7779 0.76 0.607 1.780 0.78 160.48 1.092 175.30 0.85 1
49.213 9 Sand 221.68 3.014 2.862 1.223 1.638 1.91 0.7752 0.76 0.605 1.910 0.78 171.85 1.198 205.94 0.85 1
49.541 9 Sand 263.51 3.056 2.882 1.234 1.649 1.81 0.7722 0.76 0.602 1.810 0.77 203.48 1.114 226.68 0.83 1
49 869 9 Sand 293 64 2 574 2 903 1 244 1 659 1 69 0 7695 0 75 0 600 1 690 0 77 225 96 1 031 232 98 0 82 149.869 9 Sand 293.64 2.574 2.903 1.244 1.659 1.69 0.7695 0.75 0.600 1.690 0.77 225.96 1.031 232.98 0.82 1
50.197 10 Gravelly Sand to Sand 363.89 2.105 2.923 1.254 1.669 1.5 0.7668 0.75 0.598 1.500 0.77 279.04 1.000 279.04 0.81 1
50.525 9 Sand 347.47 2.926 2.944 1.264 1.68 1.63 0.7639 0.75 0.596 1.630 0.76 265.43 1.000 265.43 0.81 1
50.853 9 Sand 264.51 2.761 2.964 1.275 1.69 1.78 0.7612 0.74 0.594 1.780 0.76 201.36 1.092 219.95 0.82 1
51.181 9 Sand 196.19 2.113 2.985 1.285 1.7 1.89 0.7586 0.74 0.592 1.890 0.76 148.83 1.180 175.56 0.85 1
51.509 9 Sand 154.7 1.736 3.005 1.295 1.71 1.99 0.756 0.74 0.590 1.990 0.76 116.96 1.287 150.54 0.40 0.86 1 (0.72)
51.837 7 Silty Sand to Sandy Silt 73.07 1.605 3.024 1.305 1.719 2.43 0.7537 0.73 0.588 2.430 0.75 55.07 2.439 134.32 0.31 0.90 1 (0.58)
52.165 6 Sandy Silt to Clayey Silt 38.23 0.928 3.043 1.315 1.728 2.68 0.7514 0.73 0.586 0.90 1
52.493 7 Silty Sand to Sandy Silt 38.017 0.718 3.062 1.326 1.737 2.62 0.7491 0.73 0.584 0.90 1
52.822 7 Silty Sand to Sandy Silt 42.683 0.811 3.082 1.336 1.746 2.57 0.7468 0.72 0.582 2.570 0.75 31.87 3.148 100.34 0.17 0.89 1 (0.33)
53.15 7 Silty Sand to Sandy Silt 45.777 0.957 3.101 1.346 1.755 2.57 0.7445 0.72 0.580 2.570 0.74 34.08 3.148 107.29 0.19 0.89 1 (0.37)
53.478 6 Sandy Silt to Clayey Silt 38.868 0.871 3.12 1.356 1.763 2.67 0.7425 0.72 0.578 0.89 1
53.806 7 Silty Sand to Sandy Silt 35.807 0.658 3.139 1.367 1.772 2.64 0.7402 0.71 0.576 0.89 1
54 134 7 Silty Sand to Sandy Silt 38 148 0 711 3 158 1 377 1 782 2 62 0 7378 0 71 0 574 0 89 154.134 7 Silty Sand to Sandy Silt 38.148 0.711 3.158 1.377 1.782 2.62 0.7378 0.71 0.574 0.89 1
54.462 6 Sandy Silt to Clayey Silt 40.538 0.826 3.177 1.387 1.79 2.62 0.7358 0.71 0.572 0.89 1
54.79 6 Sandy Silt to Clayey Silt 36.052 1.059 3.196 1.397 1.799 2.77 0.7336 0.71 0.570 0.89 1
55.118 6 Sandy Silt to Clayey Silt 37.837 0.946 3.215 1.408 1.807 2.72 0.7316 0.70 0.568 0.89 1
55.446 6 Sandy Silt to Clayey Silt 33.007 0.649 3.234 1.418 1.816 2.7 0.7294 0.70 0.566 0.89 1
55.774 7 Silty Sand to Sandy Silt 33.22 0.581 3.253 1.428 1.825 2.66 0.7273 0.70 0.565 0.89 1
56.102 7 Silty Sand to Sandy Silt 37.215 0.664 3.272 1.438 1.834 2.62 0.7251 0.69 0.563 0.89 1
56.43 7 Silty Sand to Sandy Silt 47.251 0.998 3.292 1.449 1.843 2.58 0.723 0.69 0.561 2.580 0.72 34.16 3.206 109.54 0.20 0.88 1 (0.39)
56.759 6 Sandy Silt to Clayey Silt 53.996 1.355 3.31 1.459 1.852 2.59 0.7208 0.69 0.559 2.590 0.72 38.92 3.266 127.12 0.27 0.88 1 (0.53)
57.087 6 Sandy Silt to Clayey Silt 56.55 1.567 3.329 1.469 1.86 2.61 0.719 0.68 0.557 0.88 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-005A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K  *K

Soil Behavior Type Ic* CN* d CSR Ic CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

57.415 6 Sandy Silt to Clayey Silt 51.917 1.617 3.348 1.479 1.869 2.68 0.7168 0.68 0.555 0.88 1
57.743 6 Sandy Silt to Clayey Silt 47.349 1.404 3.367 1.489 1.877 2.69 0.715 0.68 0.554 0.88 1y y y
58.071 6 Sandy Silt to Clayey Silt 46.22 1.419 3.386 1.5 1.886 2.72 0.7129 0.68 0.552 0.88 1
58.399 6 Sandy Silt to Clayey Silt 43.272 1.378 3.404 1.51 1.894 2.76 0.7111 0.67 0.550 0.88 1
58.727 6 Sandy Silt to Clayey Silt 38.098 1.144 3.423 1.52 1.903 2.79 0.709 0.67 0.548 0.88 1
59.055 6 Sandy Silt to Clayey Silt 40.653 0.998 3.442 1.53 1.911 2.7 0.7072 0.67 0.547 0.88 1
59.383 6 Sandy Silt to Clayey Silt 46.448 1.022 3.461 1.541 1.92 2.62 0.7051 0.66 0.545 0.88 1
59.711 6 Sandy Silt to Clayey Silt 53.603 1.38 3.48 1.551 1.929 2.61 0.7031 0.66 0.543 0.88 1
60.039 6 Sandy Silt to Clayey Silt 56.976 1.642 3.498 1.561 1.937 2.63 0.7013 0.66 0.541 0.88 1
60.367 6 Sandy Silt to Clayey Silt 56.894 1.61 3.517 1.571 1.946 2.62 0.6993 0.66 0.540 0.88 1
60.696 6 Sandy Silt to Clayey Silt 55.912 1.47 3.536 1.582 1.954 2.61 0.6975 0.65 0.538 0.87 1
61.024 6 Sandy Silt to Clayey Silt 49.625 1.299 3.555 1.592 1.963 2.66 0.6955 0.65 0.536 0.87 1
61.352 6 Sandy Silt to Clayey Silt 51.622 1.202 3.574 1.602 1.971 2.62 0.6938 0.65 0.535 0.87 1
61.68 7 Silty Sand to Sandy Silt 58.024 1.277 3.593 1.612 1.98 2.55 0.6918 0.65 0.533 2.550 0.69 40.14 3.034 121.80 0.25 0.87 1 (0.50)
62.008 6 Sandy Silt to Clayey Silt 51.474 1.5 3.612 1.623 1.989 2.68 0.6899 0.64 0.532 0.87 162.008 6 Sandy Silt to Clayey Silt 51.474 1.5 3.612 1.623 1.989 2.68 0.6899 0.64 0.532 0.87 1
62.336 6 Sandy Silt to Clayey Silt 50.083 1.372 3.63 1.633 1.998 2.68 0.6879 0.64 0.530 0.87 1
62.664 6 Sandy Silt to Clayey Silt 57.435 1.584 3.649 1.643 2.006 2.63 0.6862 0.64 0.529 0.87 1
62.992 6 Sandy Silt to Clayey Silt 60.267 1.753 3.668 1.653 2.015 2.62 0.6843 0.64 0.527 0.87 1
63.32 6 Sandy Silt to Clayey Silt 55.862 1.68 3.687 1.664 2.023 2.66 0.6826 0.63 0.526 0.87 1
63.648 6 Sandy Silt to Clayey Silt 47.578 1.487 3.706 1.674 2.032 2.73 0.6807 0.63 0.524 0.87 1
63.976 6 Sandy Silt to Clayey Silt 43.158 1.198 3.724 1.684 2.04 2.74 0.679 0.63 0.523 0.87 1
64.304 6 Sandy Silt to Clayey Silt 44.942 1.068 3.743 1.694 2.049 2.68 0.6771 0.63 0.521 0.87 1
64.633 7 Silty Sand to Sandy Silt 51.229 0.986 3.763 1.704 2.058 2.57 0.6753 0.62 0.520 2.570 0.68 34.59 3.148 108.90 0.20 0.87 1 (0.41)
64.961 7 Silty Sand to Sandy Silt 62.674 1.182 3.782 1.715 2.067 2.49 0.6734 0.62 0.518 2.490 0.67 42.20 2.718 114.73 0.22 0.86 1 (0.46)
65.289 6 Sandy Silt to Clayey Silt 58.499 1.416 3.801 1.725 2.076 2.59 0.6716 0.62 0.517 2.590 0.67 39.29 3.266 128.31 0.28 0.86 1 (0.57)
65.617 6 Sandy Silt to Clayey Silt 49.772 1.237 3.819 1.735 2.084 2.65 0.6699 0.62 0.515 0.86 1
65.945 7 Silty Sand to Sandy Silt 60.316 1.383 3.839 1.745 2.093 2.55 0.6681 0.62 0.514 2.550 0.67 40.30 3.034 122.27 0.25 0.86 1 (0.52)
66.273 7 Silty Sand to Sandy Silt 72.644 1.796 3.858 1.756 2.102 2.51 0.6663 0.61 0.513 2.510 0.67 48.40 2.820 136.46 0.32 0.86 1 (0.66)66.273 7 Silty Sand to Sandy Silt 72.644 1.796 3.858 1.756 2.102 2.51 0.6663 0.61 0.513 2.510 0.67 48.40 2.820 136.46 0.32 0.86 1 (0.66)
66.601 6 Sandy Silt to Clayey Silt 76.819 2.188 3.877 1.766 2.111 2.54 0.6645 0.61 0.511 2.540 0.66 51.04 2.979 152.05 0.41 0.86 1 (0.85)
66.929 6 Sandy Silt to Clayey Silt 77.818 2.156 3.896 1.776 2.12 2.54 0.6627 0.61 0.510 2.540 0.66 51.57 2.979 153.61 0.42 0.86 1 (0.87)
67.257 7 Silty Sand to Sandy Silt 73.119 1.879 3.915 1.786 2.129 2.54 0.6609 0.61 0.508 2.540 0.66 48.32 2.979 143.95 0.36 0.86 1 (0.75)
67.585 6 Sandy Silt to Clayey Silt 60.889 1.675 3.934 1.797 2.137 2.62 0.6593 0.61 0.507 0.86 1
67.913 6 Sandy Silt to Clayey Silt 51.819 1.402 3.953 1.807 2.146 2.68 0.6575 0.60 0.506 0.86 1
68.241 7 Silty Sand to Sandy Silt 56.943 1.281 3.972 1.817 2.155 2.59 0.6557 0.60 0.505 2.590 0.66 37.34 3.266 121.95 0.25 0.86 1 (0.52)
68.57 7 Silty Sand to Sandy Silt 65.244 1.355 3.991 1.827 2.164 2.51 0.654 0.60 0.503 2.510 0.65 42.67 2.820 120.30 0.24 0.86 1 (0.51)
68.898 7 Silty Sand to Sandy Silt 70.712 1.391 4.011 1.838 2.173 2.47 0.6522 0.60 0.502 2.470 0.65 46.12 2.621 120.90 0.24 0.86 1 (0.52)
69.226 7 Silty Sand to Sandy Silt 73.66 1.64 4.03 1.848 2.182 2.49 0.6505 0.60 0.501 2.490 0.65 47.92 2.718 130.25 0.29 0.86 1 (0.60)
69.554 7 Silty Sand to Sandy Silt 69.01 1.586 4.049 1.858 2.191 2.52 0.6488 0.59 0.500 2.520 0.65 44.77 2.872 128.57 0.28 0.85 1 (0.59)
69.882 7 Silty Sand to Sandy Silt 64.065 1.482 4.068 1.868 2.2 2.56 0.6471 0.59 0.499 2.560 0.65 41.45 3.091 128.12 0.28 0.85 1 (0.58)
70.21 7 Silty Sand to Sandy Silt 62.706 1.452 4.088 1.878 2.209 2.57 0.6454 0.59 0.497 2.570 0.65 40.47 3.148 127.39 0.27 0.85 1 (0.58)
70 538 7 Silty Sand to Sandy Silt 71 763 1 584 4 107 1 889 2 218 2 51 0 6437 0 59 0 496 2 510 0 64 46 19 2 820 130 23 0 29 0 85 1 (0 61)70.538 7 Silty Sand to Sandy Silt 71.763 1.584 4.107 1.889 2.218 2.51 0.6437 0.59 0.496 2.510 0.64 46.19 2.820 130.23 0.29 0.85 1 (0.61)
70.866 7 Silty Sand to Sandy Silt 63.23 1.524 4.126 1.899 2.228 2.58 0.6418 0.59 0.495 2.580 0.64 40.58 3.206 130.12 0.28 0.85 1 (0.61)
71.194 7 Silty Sand to Sandy Silt 62.591 1.445 4.146 1.909 2.237 2.57 0.6401 0.59 0.494 2.570 0.64 40.06 3.148 126.12 0.27 0.85 1 (0.57)
71.522 7 Silty Sand to Sandy Silt 75.657 1.68 4.165 1.919 2.246 2.49 0.6384 0.58 0.493 2.490 0.64 48.30 2.718 131.30 0.29 0.85 1 (0.62)
71.85 7 Silty Sand to Sandy Silt 76.377 1.649 4.184 1.93 2.255 2.48 0.6368 0.58 0.492 2.480 0.64 48.63 2.669 129.82 0.28 0.85 1 (0.61)
72.178 7 Silty Sand to Sandy Silt 66.75 1.467 4.204 1.94 2.264 2.54 0.6351 0.58 0.491 2.540 0.64 42.39 2.979 126.29 0.27 0.85 1 (0.57)
72.507 6 Sandy Silt to Clayey Silt 55.322 1.312 4.223 1.95 2.272 2.64 0.6336 0.58 0.490 0.85 1
72.835 7 Silty Sand to Sandy Silt 54.258 1.212 4.242 1.96 2.281 2.63 0.632 0.58 0.489 0.85 1
73.163 7 Silty Sand to Sandy Silt 56.059 1.126 4.261 1.971 2.291 2.59 0.6302 0.58 0.487 2.590 0.63 35.33 3.266 115.38 0.22 0.85 1 (0.48)
73.491 7 Silty Sand to Sandy Silt 60.201 1.153 4.28 1.981 2.3 2.54 0.6286 0.57 0.486 2.540 0.63 37.84 2.979 112.73 0.21 0.85 1 (0.46)
73.819 7 Silty Sand to Sandy Silt 70.729 1.677 4.3 1.991 2.309 2.55 0.627 0.57 0.485 2.550 0.63 44.34 3.034 134.55 0.31 0.85 1 (0.66)
74.147 6 Sandy Silt to Clayey Silt 77.867 2.152 4.319 2.001 2.317 2.57 0.6255 0.57 0.485 2.570 0.63 48.71 3.148 153.33 0.42 0.85 1 (0.90)
74.475 6 Sandy Silt to Clayey Silt 83.908 2.461 4.337 2.012 2.326 2.57 0.6239 0.57 0.484 2.570 0.62 52.35 3.148 164.81 0.84 1
74 803 6 Sandy Silt to Clayey Silt 74 511 2 569 4 356 2 022 2 334 2 66 0 6225 0 57 0 483 0 84 174.803 6 Sandy Silt to Clayey Silt 74.511 2.569 4.356 2.022 2.334 2.66 0.6225 0.57 0.483 0.84 1
75.131 6 Sandy Silt to Clayey Silt 59.284 1.788 4.375 2.032 2.343 2.7 0.6209 0.57 0.482 0.84 1
75.459 7 Silty Sand to Sandy Silt 58.646 1.363 4.394 2.042 2.352 2.63 0.6194 0.57 0.481 0.84 1
75.787 7 Silty Sand to Sandy Silt 58.924 1.269 4.414 2.052 2.361 2.6 0.6178 0.56 0.480 0.84 1
76.115 7 Silty Sand to Sandy Silt 66.325 1.396 4.433 2.063 2.37 2.55 0.6162 0.56 0.479 2.550 0.62 40.87 3.034 124.02 0.26 0.84 1 (0.56)
76.444 7 Silty Sand to Sandy Silt 70.434 1.716 4.452 2.073 2.379 2.58 0.6147 0.56 0.478 2.580 0.61 43.30 3.206 138.83 0.33 0.84 1 (0.72)
76.772 6 Sandy Silt to Clayey Silt 76.197 2.23 4.471 2.083 2.388 2.61 0.6132 0.56 0.477 0.84 1
77.1 6 Sandy Silt to Clayey Silt 145.35 5.156 4.49 2.093 2.396 2.45 0.6118 0.56 0.477 2.450 0.61 88.93 2.528 224.82 0.84 1

77.428 12 Sand to Clayey Sand 255.75 8.238 4.51 2.104 2.406 2.26 0.6101 0.56 0.476 2.260 0.61 156.03 1.827 285.04 0.76 1
77.756 8 Sand to Silty Sand 322.14 7.812 4.53 2.114 2.416 2.1 0.6084 0.56 0.475 2.100 0.61 195.99 1.455 285.12 0.73 1
78.084 7 Silty Sand to Sandy Silt 298.8 7.633 4.549 2.124 2.425 2.14 0.6069 0.56 0.474 2.140 0.61 181.34 1.532 277.80 0.74 1
78.412 12 Sand to Clayey Sand 266.48 10.238 4.569 2.134 2.434 2.31 0.6054 0.55 0.473 2.310 0.61 161.32 1.981 319.62 0.76 1
78.74 12 Sand to Clayey Sand 246.08 10.445 4.589 2.145 2.444 2.37 0.6037 0.55 0.472 2.370 0.60 148.56 2.194 325.96 0.84 1
79 068 11 Sitff Fine-Grained 218 74 9 262 4 61 2 155 2 455 2 4 0 6019 0 55 0 471 2 400 0 60 131 66 2 312 304 45 0 84 179.068 11 Sitff Fine-Grained 218.74 9.262 4.61 2.155 2.455 2.4 0.6019 0.55 0.471 2.400 0.60 131.66 2.312 304.45 0.84 1
79.396 11 Sitff Fine-Grained 193.37 8.355 4.631 2.165 2.466 2.45 0.6001 0.55 0.470 2.450 0.60 116.05 2.528 293.39 0.83 1
79.724 8 Sand to Silty Sand 210.84 3.593 4.651 2.175 2.476 2.13 0.5985 0.55 0.469 2.130 0.60 126.18 1.512 190.76 0.77 1
80.052 9 Sand 280.44 3.136 4.672 2.186 2.486 1.91 0.5969 0.55 0.469 1.910 0.60 167.38 1.198 200.59 0.74 1
80.381 9 Sand 327.99 4.009 4.692 2.196 2.496 1.89 0.5952 0.55 0.468 1.890 0.60 195.23 1.180 230.29 0.72 1
80.709 9 Sand 294.67 3.451 4.712 2.206 2.506 1.91 0.5936 0.55 0.467 1.910 0.59 174.93 1.198 209.63 0.73 1
81.037 9 Sand 258.18 3.551 4.733 2.216 2.516 2 0.592 0.54 0.466 2.000 0.59 152.85 1.300 198.70 0.74 1
81.365 8 Sand to Silty Sand 248.73 4.067 4.752 2.227 2.526 2.07 0.5904 0.54 0.465 2.070 0.59 146.86 1.403 206.03 0.75 1
81.693 7 Silty Sand to Sandy Silt 181 5.109 4.772 2.237 2.535 2.34 0.589 0.54 0.465 2.340 0.59 106.61 2.084 222.15 0.79 1
82.021 11 Sitff Fine-Grained 121.55 6.294 4.793 2.247 2.546 2.66 0.5873 0.54 0.464 0.83 1
82.349 6 Sandy Silt to Clayey Silt 167.21 5.469 4.812 2.257 2.555 2.41 0.5859 0.54 0.463 2.410 0.59 97.97 2.354 230.58 0.80 1
82.677 8 Sand to Silty Sand 225.22 3.666 4.832 2.267 2.564 2.11 0.5845 0.54 0.462 2.110 0.58 131.64 1.473 193.92 0.76 1
83.005 7 Silty Sand to Sandy Silt 158.62 3.379 4.851 2.278 2.573 2.3 0.5831 0.54 0.462 2.300 0.58 92.49 1.949 180.23 0.80 1
83 333 7 Silty Sand to Sandy Silt 83 205 2 174 4 87 2 288 2 583 2 58 0 5815 0 54 0 461 2 580 0 58 48 39 3 206 155 15 0 43 0 83 1 (0 95)83.333 7 Silty Sand to Sandy Silt 83.205 2.174 4.87 2.288 2.583 2.58 0.5815 0.54 0.461 2.580 0.58 48.39 3.206 155.15 0.43 0.83 1 (0.95)
83.661 7 Silty Sand to Sandy Silt 61.397 1.145 4.89 2.298 2.592 2.59 0.5802 0.54 0.460 2.590 0.58 35.62 3.266 116.34 0.23 0.83 1 (0.50)
83.99 7 Silty Sand to Sandy Silt 57.123 0.907 4.909 2.308 2.601 2.58 0.5788 0.54 0.460 2.580 0.58 33.06 3.206 106.01 0.19 0.83 1 (0.42)
84.318 8 Sand to Silty Sand 63.738 0.751 4.929 2.319 2.61 2.47 0.5774 0.53 0.459 2.470 0.58 36.80 2.621 96.47 0.16 0.83 1 (0.36)
84.646 8 Sand to Silty Sand 59.382 0.689 4.949 2.329 2.62 2.5 0.5759 0.53 0.458 2.500 0.58 34.20 2.768 94.68 0.16 0.82 1 (0.35)
84.974 7 Silty Sand to Sandy Silt 45.793 0.573 4.968 2.339 2.629 2.61 0.5746 0.53 0.458 0.82 1
85.302 7 Silty Sand to Sandy Silt 71.531 1.354 4.987 2.349 2.638 2.54 0.5732 0.53 0.457 2.540 0.57 41.00 2.979 122.15 0.25 0.82 1 (0.56)
85.63 8 Sand to Silty Sand 279.95 4.623 5.007 2.36 2.648 2.05 0.5717 0.53 0.456 2.050 0.57 160.06 1.371 219.44 0.73 1
85.958 9 Sand 428.99 6.245 5.028 2.37 2.658 1.88 0.5702 0.53 0.456 1.880 0.57 244.63 1.171 286.36 0.68 1
86.286 9 Sand 490.66 6.529 5.048 2.38 2.668 1.81 0.5688 0.53 0.455 1.810 0.57 279.07 1.114 310.89 0.68 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-005A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K  *K

Soil Behavior Type Ic* CN* d CSR Ic CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

86.614 9 Sand 566.53 6.533 5.068 2.39 2.678 1.72 0.5673 0.53 0.455 1.720 0.57 321.40 1.051 337.89 0.67 1
86.942 10 Gravelly Sand to Sand 546.84 3.892 5.089 2.401 2.689 1.59 0.5657 0.53 0.454 1.590 0.57 309.35 1.000 309.35 0.67 1y
87.27 8 Sand to Silty Sand 541.75 9.861 5.109 2.411 2.698 1.89 0.5644 0.53 0.453 1.890 0.56 305.76 1.180 360.66 0.67 1
87.598 12 Sand to Clayey Sand 507.58 11.809 5.129 2.421 2.708 1.99 0.5629 0.53 0.453 1.990 0.56 285.74 1.287 367.79 0.67 1
87.927 8 Sand to Silty Sand 358.39 7.997 5.149 2.431 2.718 2.08 0.5615 0.52 0.452 2.080 0.56 201.24 1.420 285.69 0.69 1
88.255 12 Sand to Clayey Sand 152.07 5.415 5.169 2.441 2.727 2.49 0.5602 0.52 0.452 2.490 0.56 85.19 2.718 231.58 0.82 1
88.583 11 Sitff Fine-Grained 80.634 3.781 5.19 2.452 2.738 2.79 0.5587 0.52 0.451 0.82 1
88.911 6 Sandy Silt to Clayey Silt 102.1 3.075 5.209 2.462 2.747 2.57 0.5574 0.52 0.450 2.570 0.56 56.91 3.148 179.14 0.82 1
89.239 7 Silty Sand to Sandy Silt 103.23 2.665 5.228 2.472 2.756 2.52 0.5561 0.52 0.450 2.520 0.56 57.41 2.872 164.85 0.82 1
89.567 7 Silty Sand to Sandy Silt 94.796 2.581 5.247 2.482 2.765 2.56 0.5549 0.52 0.449 2.560 0.55 52.60 3.091 162.56 0.82 1
89.895 7 Silty Sand to Sandy Silt 107.26 2.729 5.267 2.493 2.774 2.51 0.5536 0.52 0.449 2.510 0.55 59.38 2.820 167.41 0.82 1
90.223 7 Silty Sand to Sandy Silt 116.13 3.005 5.286 2.503 2.783 2.49 0.5523 0.52 0.448 2.490 0.55 64.14 2.718 174.37 0.81 1
90.551 7 Silty Sand to Sandy Silt 101.46 2.371 5.305 2.513 2.792 2.51 0.5511 0.52 0.448 2.510 0.55 55.91 2.820 157.65 0.44 0.81 1 (1.00)
90.879 6 Sandy Silt to Clayey Silt 102.69 3.003 5.324 2.523 2.801 2.57 0.5499 0.52 0.447 2.570 0.55 56.46 3.148 177.75 0.81 1
91.207 8 Sand to Silty Sand 259.27 5.494 5.344 2.534 2.81 2.17 0.5486 0.52 0.447 2.170 0.55 142.24 1.596 227.08 0.73 191.207 8 Sand to Silty Sand 259.27 5.494 5.344 2.534 2.81 2.17 0.5486 0.52 0.447 2.170 0.55 142.24 1.596 227.08 0.73 1
91.535 9 Sand 308.93 4.813 5.364 2.544 2.821 2.02 0.5471 0.52 0.446 2.020 0.55 169.02 1.327 224.30 0.71 1
91.864 9 Sand 276.76 3.19 5.385 2.554 2.831 1.97 0.5458 0.51 0.446 1.970 0.55 151.05 1.263 190.73 0.72 1
92.192 7 Silty Sand to Sandy Silt 172.21 4.283 5.404 2.564 2.84 2.35 0.5446 0.51 0.445 2.350 0.54 93.78 2.120 198.77 0.78 1
92.52 11 Sitff Fine-Grained 90.752 4.095 5.426 2.575 2.851 2.75 0.5431 0.51 0.445 0.81 1
92.848 5 Clayey Silt to Silty Clay 55.044 2.352 5.444 2.585 2.86 2.92 0.5419 0.51 0.444 0.81 1
93.176 6 Sandy Silt to Clayey Silt 47.235 1.397 5.463 2.595 2.868 2.88 0.5408 0.51 0.444 0.81 1
93.504 6 Sandy Silt to Clayey Silt 50.1 1.176 5.482 2.605 2.877 2.79 0.5396 0.51 0.443 0.81 1
93.832 7 Silty Sand to Sandy Silt 40.505 0.64 5.501 2.615 2.886 2.78 0.5384 0.51 0.443 0.81 1
94.16 7 Silty Sand to Sandy Silt 35.053 0.366 5.521 2.626 2.895 2.75 0.5372 0.51 0.442 0.81 1
94.488 7 Silty Sand to Sandy Silt 35.954 0.337 5.54 2.636 2.904 2.72 0.5361 0.51 0.442 0.81 1
94.816 7 Silty Sand to Sandy Silt 39.343 0.588 5.559 2.646 2.913 2.77 0.5349 0.51 0.442 0.81 1
95.144 7 Silty Sand to Sandy Silt 95.664 1.567 5.579 2.656 2.922 2.45 0.5337 0.51 0.441 2.450 0.53 51.06 2.528 129.09 0.28 0.81 1 (0.63)
95.472 7 Silty Sand to Sandy Silt 122.96 2.894 5.598 2.667 2.931 2.46 0.5326 0.51 0.441 2.460 0.53 65.48 2.574 168.57 0.81 195.472 7 Silty Sand to Sandy Silt 122.96 2.894 5.598 2.667 2.931 2.46 0.5326 0.51 0.441 2.460 0.53 65.48 2.574 168.57 0.81 1
95.801 7 Silty Sand to Sandy Silt 136.1 3.362 5.617 2.677 2.94 2.44 0.5314 0.51 0.440 2.440 0.53 72.33 2.483 179.59 0.80 1
96.129 7 Silty Sand to Sandy Silt 143.78 2.916 5.636 2.687 2.949 2.37 0.5302 0.51 0.440 2.370 0.53 76.24 2.194 167.28 0.80 1
96.457 7 Silty Sand to Sandy Silt 118.95 2.818 5.656 2.697 2.958 2.48 0.5291 0.51 0.440 2.480 0.53 62.93 2.669 167.99 0.81 1
96.785 7 Silty Sand to Sandy Silt 133.14 2.653 5.675 2.708 2.968 2.39 0.5278 0.50 0.439 2.390 0.53 70.28 2.272 159.67 0.46 0.80 1 (1.04)
97.113 9 Sand 177.58 1.969 5.695 2.718 2.978 2.13 0.5266 0.50 0.438 2.130 0.53 93.51 1.512 141.36 0.34 0.77 1 (0.74)
97.441 8 Sand to Silty Sand 180.28 2.8 5.715 2.728 2.987 2.22 0.5254 0.50 0.438 2.220 0.53 94.72 1.717 162.66 0.77 1
97.769 8 Sand to Silty Sand 195.65 3.891 5.735 2.738 2.997 2.26 0.5242 0.50 0.438 2.260 0.52 102.56 1.827 187.35 0.76 1
98.097 9 Sand 272.55 2.505 5.756 2.749 3.007 1.93 0.5229 0.50 0.437 1.930 0.52 142.53 1.218 173.66 0.71 1
98.425 10 Gravelly Sand to Sand 323.24 2.173 5.776 2.759 3.018 1.79 0.5216 0.50 0.437 1.790 0.52 168.59 1.099 185.36 0.68 1
98.753 10 Gravelly Sand to Sand 328.17 2.171 5.797 2.769 3.028 1.78 0.5203 0.50 0.436 1.780 0.52 170.76 1.092 186.53 0.68 1
99.081 10 Gravelly Sand to Sand 378.79 2.169 5.818 2.779 3.039 1.69 0.519 0.50 0.436 1.690 0.52 196.59 1.031 202.70 0.66 1
99.409 10 Gravelly Sand to Sand 382.33 2.68 5.839 2.789 3.05 1.75 0.5176 0.50 0.435 1.750 0.52 197.91 1.072 212.08 0.65 1
99 738 8 Sand to Silty Sand 249 92 3 999 5 859 2 8 3 059 2 12 0 5166 0 50 0 435 2 120 0 52 129 10 1 492 192 64 0 72 199.738 8 Sand to Silty Sand 249.92 3.999 5.859 2.8 3.059 2.12 0.5166 0.50 0.435 2.120 0.52 129.10 1.492 192.64 0.72 1
100.07 6 Sandy Silt to Clayey Silt 126.87 4.216 5.878 2.81 3.068 2.57 0.5155 0.50 0.435 2.570 0.52 65.40 3.148 205.87 0.80 1
100.39 5 Clayey Silt to Silty Clay 68.256 2.704 5.896 2.82 3.076 2.85 0.5145 0.50 0.434 0.80 1
100.72 6 Sandy Silt to Clayey Silt 65.211 2.008 5.915 2.83 3.085 2.79 0.5134 0.50 0.434 0.80 1
101.05 6 Sandy Silt to Clayey Silt 55.814 1.537 5.934 2.841 3.093 2.83 0.5125 0.50 0.434 0.80 1
101.38 7 Silty Sand to Sandy Silt 52.621 1.091 5.953 2.851 3.102 2.78 0.5114 0.50 0.433 0.80 1
101.71 6 Sandy Silt to Clayey Silt 47.48 0.994 5.972 2.861 3.111 2.82 0.5103 0.50 0.433 0.80 1
102.03 6 Sandy Silt to Clayey Silt 47.529 1.128 5.991 2.871 3.12 2.85 0.5093 0.49 0.432 0.80 1
102.36 7 Silty Sand to Sandy Silt 50.427 1.023 6.01 2.882 3.129 2.78 0.5082 0.49 0.432 0.80 1
102.69 7 Silty Sand to Sandy Silt 48.004 0.944 6.03 2.892 3.138 2.79 0.5071 0.49 0.432 0.80 1
103.02 7 Silty Sand to Sandy Silt 47.284 0.874 6.049 2.902 3.147 2.78 0.5061 0.49 0.431 0.80 1
103.35 7 Silty Sand to Sandy Silt 53.407 0.944 6.068 2.912 3.156 2.71 0.5051 0.49 0.431 0.79 1
103.68 7 Silty Sand to Sandy Silt 61.528 1.015 6.088 2.923 3.165 2.63 0.504 0.49 0.431 0.79 1

104 7 Silty Sand to Sandy Silt 62 346 1 132 6 107 2 933 3 174 2 64 0 503 0 49 0 430 0 79 1104 7 Silty Sand to Sandy Silt 62.346 1.132 6.107 2.933 3.174 2.64 0.503 0.49 0.430 0.79 1
104.33 7 Silty Sand to Sandy Silt 66.456 1.172 6.126 2.943 3.183 2.61 0.5019 0.49 0.430 0.79 1
104.66 7 Silty Sand to Sandy Silt 69.255 1.21 6.146 2.953 3.192 2.6 0.5009 0.49 0.430 0.79 1
104.99 6 Sandy Silt to Clayey Silt 67.929 1.863 6.164 2.964 3.201 2.73 0.4999 0.49 0.429 0.79 1
105.32 6 Sandy Silt to Clayey Silt 70.303 2.594 6.183 2.974 3.209 2.81 0.499 0.49 0.429 0.79 1
105.64 6 Sandy Silt to Clayey Silt 70.663 1.899 6.202 2.984 3.218 2.73 0.498 0.49 0.429 0.79 1
105.97 7 Silty Sand to Sandy Silt 78.277 1.824 6.221 2.994 3.227 2.64 0.497 0.49 0.429 0.79 1
106.3 7 Silty Sand to Sandy Silt 74.593 1.76 6.241 3.004 3.236 2.65 0.4959 0.49 0.428 0.79 1
106.63 7 Silty Sand to Sandy Silt 65.048 1.414 6.26 3.015 3.245 2.68 0.4949 0.49 0.428 0.79 1
106.96 7 Silty Sand to Sandy Silt 65.522 1.372 6.279 3.025 3.254 2.68 0.4939 0.49 0.428 0.79 1
107.28 7 Silty Sand to Sandy Silt 70.729 1.155 6.299 3.035 3.263 2.58 0.4929 0.49 0.427 2.580 0.49 34.87 3.206 111.79 0.21 0.79 1 (0.48)
107.61 7 Silty Sand to Sandy Silt 64.262 1.381 6.318 3.045 3.272 2.69 0.4919 0.49 0.427 0.79 1
107.94 6 Sandy Silt to Clayey Silt 56.501 1.384 6.337 3.056 3.281 2.79 0.491 0.49 0.427 0.79 1
108 27 6 Sandy Silt to Clayey Silt 58 236 1 635 6 355 3 066 3 29 2 82 0 49 0 48 0 426 0 79 1108.27 6 Sandy Silt to Clayey Silt 58.236 1.635 6.355 3.066 3.29 2.82 0.49 0.48 0.426 0.79 1
108.6 6 Sandy Silt to Clayey Silt 55.208 1.792 6.374 3.076 3.298 2.88 0.4891 0.48 0.426 0.79 1
108.92 6 Sandy Silt to Clayey Silt 46.235 1.056 6.393 3.086 3.307 2.87 0.4881 0.48 0.426 0.79 1
109.25 7 Silty Sand to Sandy Silt 39.997 0.615 6.412 3.097 3.316 2.83 0.4872 0.48 0.425 0.79 1
109.58 7 Silty Sand to Sandy Silt 41.324 0.58 6.432 3.107 3.325 2.79 0.4862 0.48 0.425 0.79 1
109.91 7 Silty Sand to Sandy Silt 45.319 0.568 6.451 3.117 3.334 2.71 0.4852 0.48 0.425 0.79 1
110.24 7 Silty Sand to Sandy Silt 49.788 0.724 6.47 3.127 3.343 2.7 0.4843 0.48 0.425 0.79 1
110.56 7 Silty Sand to Sandy Silt 61.135 1.158 6.49 3.138 3.352 2.69 0.4833 0.48 0.424 0.79 1
110.89 6 Sandy Silt to Clayey Silt 66.112 1.698 6.508 3.148 3.361 2.75 0.4824 0.48 0.424 0.78 1
111.22 7 Silty Sand to Sandy Silt 67.045 1.534 6.528 3.158 3.37 2.71 0.4814 0.48 0.424 0.78 1
111.55 6 Sandy Silt to Clayey Silt 64.507 1.707 6.547 3.168 3.378 2.76 0.4806 0.48 0.423 0.78 1
111.88 6 Sandy Silt to Clayey Silt 62.494 2.107 6.565 3.178 3.387 2.84 0.4796 0.48 0.423 0.78 1
112.21 7 Silty Sand to Sandy Silt 70.614 1.81 6.585 3.189 3.396 2.73 0.4787 0.48 0.423 0.78 1
112 53 7 Silty Sand to Sandy Silt 114 3 2 296 6 604 3 199 3 405 2 49 0 4777 0 48 0 423 2 490 0 48 54 60 2 718 148 43 0 38 0 78 1 (0 88)112.53 7 Silty Sand to Sandy Silt 114.3 2.296 6.604 3.199 3.405 2.49 0.4777 0.48 0.423 2.490 0.48 54.60 2.718 148.43 0.38 0.78 1 (0.88)
112.86 8 Sand to Silty Sand 204.28 2.941 6.624 3.209 3.415 2.2 0.4767 0.48 0.422 2.200 0.48 97.38 1.667 162.31 0.74 1
113.19 9 Sand 257.11 3.554 6.644 3.219 3.425 2.11 0.4757 0.48 0.422 2.110 0.48 122.30 1.473 180.17 0.71 1
113.52 8 Sand to Silty Sand 237.86 3.96 6.664 3.23 3.434 2.19 0.4748 0.48 0.422 2.190 0.47 112.92 1.643 185.49 0.72 1
113.85 9 Sand 275.71 3.416 6.684 3.24 3.445 2.06 0.4736 0.48 0.421 2.060 0.47 130.58 1.387 181.08 0.69 1
114.17 10 Gravelly Sand to Sand 377.92 3.089 6.705 3.25 3.455 1.83 0.4726 0.48 0.421 1.830 0.47 178.61 1.129 201.68 0.64 1
114.5 9 Sand 408.59 5.421 6.726 3.26 3.465 1.95 0.4716 0.48 0.420 1.950 0.47 192.69 1.240 238.91 0.64 1
114.83 7 Silty Sand to Sandy Silt 219.31 6.607 6.745 3.271 3.474 2.4 0.4707 0.48 0.420 2.400 0.47 103.23 2.312 238.70 0.74 1
115.16 6 Sandy Silt to Clayey Silt 121.61 4.376 6.764 3.281 3.483 2.65 0.4698 0.48 0.420 0.78 1
115.49 7 Silty Sand to Sandy Silt 101.84 2.838 6.783 3.291 3.492 2.64 0.4689 0.47 0.420 0.78 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-10-005A FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K  *K

Soil Behavior Type Ic* CN* d CSR Ic CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

115.81 7 Silty Sand to Sandy Silt 112.09 2.134 6.802 3.301 3.501 2.48 0.468 0.47 0.419 2.480 0.47 52.45 2.669 140.02 0.34 0.78 1 (0.77)
116.14 8 Sand to Silty Sand 140.72 2.487 6.822 3.312 3.511 2.38 0.467 0.47 0.419 2.380 0.47 65.72 2.233 146.72 0.37 0.78 1 (0.86)y ( )
116.47 8 Sand to Silty Sand 145.29 3.018 6.842 3.322 3.52 2.41 0.4661 0.47 0.419 2.410 0.47 67.72 2.354 159.39 0.46 0.78 1 (1.05)
116.8 7 Silty Sand to Sandy Silt 133.29 3.422 6.861 3.332 3.529 2.51 0.4652 0.47 0.418 2.510 0.47 62.01 2.820 174.83 0.78 1
117.13 7 Silty Sand to Sandy Silt 195.86 4.851 6.881 3.342 3.538 2.37 0.4643 0.47 0.418 2.370 0.46 90.95 2.194 199.54 0.74 1
117.45 12 Sand to Clayey Sand 212.32 8.241 6.901 3.352 3.548 2.49 0.4634 0.47 0.418 2.490 0.46 98.38 2.718 267.43 0.78 1
117.78 11 Sitff Fine-Grained 146.78 6.893 6.922 3.363 3.559 2.66 0.4623 0.47 0.417 0.78 1
118.11 6 Sandy Silt to Clayey Silt 113.04 4.119 6.941 3.373 3.568 2.66 0.4614 0.47 0.417 0.78 1
118.44 6 Sandy Silt to Clayey Silt 105.44 4.117 6.96 3.383 3.576 2.71 0.4606 0.47 0.417 0.78 1
118.77 11 Sitff Fine-Grained 120.19 4.95 6.981 3.393 3.588 2.68 0.4595 0.47 0.416 0.77 1
119.09 12 Sand to Clayey Sand 128.07 4.988 7.001 3.404 3.597 2.66 0.4586 0.47 0.416 0.77 1
119.42 6 Sandy Silt to Clayey Silt 126.44 4.593 7.02 3.414 3.606 2.64 0.4578 0.47 0.416 0.77 1
119.75 7 Silty Sand to Sandy Silt 166.47 3.653 7.039 3.424 3.615 2.39 0.4569 0.47 0.416 2.390 0.46 76.06 2.272 172.82 0.76 1
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L-PILE Analysis Results 

 



Lateral Deflection (inches)

GREEN VALLEY ROAD OC, ABUT 1, CLASS 200 ALT. "W" (16" DIA.)
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Bending Moment (in-kips)

GREEN VALLEY ROAD OC, ABUT 1, CLASS 200 ALT. "W" (16" DIA.)
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Shear Force (kips)

GREEN VALLEY ROAD OC, ABUT 1, CLASS 200 ALT. "W" (16" DIA.)
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Lateral Deflection (inches)

GREEN VALLEY ROAD OC, BENT 2, CLASS 200 ALT."W" (16" DIA.)
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Bending Moment (in-kips)

GREEN VALLEY ROAD OC, BENT 2, CLASS 200 ALT."W" (16" DIA.)
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Shear Force (kips)

GREEN VALLEY ROAD OC, BENT 2, CLASS 200 ALT."W" (16" DIA.)
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Lateral Deflection (inches)

GREEN VALLEY ROAD OC, ABUT 3, CLASS 200 ALT. "W" (16" DIA.)
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Bending Moment (in-kips)

GREEN VALLEY ROAD OC, ABUT 3, CLASS 200 ALT. "W" (16" DIA.)
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Shear Force (kips)

GREEN VALLEY ROAD OC, ABUT 3, CLASS 200 ALT. "W" (16" DIA.)
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Settlement Analysis Results 
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NATRUAL WATER CONTENT

Modified Compression Index v.s. Natural Moisture Content

+15%

‐15%

A‐09‐002 8 39.5 29.7% 11.8% 1.6%

A‐09‐003 2 9.5 23.0% 11.0% 2.6%

A‐09‐006 6 29.5 32.5% 12.9% 1.7%

A‐09‐009 1 4.5 21.8% 14.0% 4.1%

A‐09‐124 3 9.5 19.0% 7.9% 1.4%

A‐09‐126 3 14.5 25.5% 10.2% 3.2%

A‐09‐128 4 14.5 27.6% 15.2% 3.0%

A‐09‐129 6 24.5 38.5% 14.2% 2.5%

A‐09‐130 2 9.5 26.7% 14.3% 3.0%

A‐09‐133 3 10.0 19.4% 8.2% 1.8%

A‐09‐136 5 19.4 23.9% 11.3% 2.3%

A‐09‐140 5 24.5 25.1% 5.7% 1.0%

JOB NO.: 2009-130-GDR PLATE NO.: 

Boring

13.6%

23.6%

13.2%

29.3%

I-80/680/12 INTERCHANGE PROJECT
SOLANO COUNTY, CALIFORNIA

Sample No. Depth
Moisture 

Content
Cc/(1+e0) Cr/(1+e0) Cr/Cc

31.4%

17.6%

19.7%

17.7%

21.0%

22.0%

20.4%

17.5%

MEAN RECOMMENDED A‐09‐002@39.5' A‐09‐003@9.5'

A‐09‐006@29.5' A‐09‐009@4.5' A‐09‐124@9.5' A‐09‐126@14.5'

A‐09‐128@14.5' A‐09‐129@24.5' A‐09‐130@9.5' A‐09‐133@10'

A‐09‐136@19.4' A‐09‐140@24.5'



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 2009-130-GDR
BORING NO. R-10-004 (GREEN VALLEY ROAD OC, NORTH EMBANKMENT)

GROUPS
Embankment H (ft)= 30 Contact Pressure (psf)= 3750 Contact Area, B (ft)= 150 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 10 Contact Area, L (ft)= 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 8 7 SPT 7 125.0 125.0 24.4% 500 3652.6 3653 0.0272 0.1361 2.258 0.728 2.985

2 8 12 23 SPT 23 125.0 62.6 20.4% 1125 3515.6 11574 0.0252 0.1262 0.745 0.745

2 12 14 9 SPT 9 125.0 62.6 20.0% 1313 3450.9 4487 0.0250 0.1252 0.321 0.078 0.399

2 14 17 19 SPT 19 125.0 62.6 25.0% 1470 3398.8 9499 0.0275 0.1376 0.515 0.515

1 17 22 13 SPT 13 125.0 62.6 21.7% 1720 3318.6

2 22 30 27 SPT 27 125.0 62.6 30.1% 2127 3196.0 13365 0.0301 0.1503 1.150 1.150

1 30 33 16 SPT 16 125.0 62.6 26.7% 2471 3099.2

1 33 36 14 SPT 14 125.0 62.6 29.7% 2659 3048.8

1 36 40 67 SPT 67 125.0 62.6 34.8% 2878 2992.0

1 40 43.5 43 SPT 43 125.0 62.6 28.8% 3113 2933.5

1 43.5 46.5 32 SPT 32 125.0 62.6 31.6% 3316 2884.6

1 46.5 50 22 SPT 22 125.0 62.6 27.2% 3520 2837.3

2 50 53 20 SPT 20 125.0 62.6 24.2% 3723 2791.6 9905 0.0271 0.1356 0.237 0.237

2 53 58.5 28 SPT 28 125.0 62.6 14.7% 3989 2733.9 14035 0.0224 0.1119 0.335 0.335

2 58.5 63 32 SPT 32 125.0 62.6 14.6% 4302 2669.0 16211 0.0223 0.1116 0.253 0.253

2 63 68 35 SPT 35 125.0 62.6 32.3% 4600 2610.2 17302 0.0311 0.1557 0.365 0.365

2 68 73 41 SPT 41 125.0 62.6 27.5% 4913 2551.0 20699 0.0288 0.1438 0.314 0.314

2 73 80 18 SPT 18 125.0 62.6 29.9% 5288 2483.4 8960 0.0300 0.1498 0.421 0.421

1 80 90 85 SPT 85 125.0 62.6 32.3% 5820 2393.6

1 90 100 85 SPT 85 125.0 62.6 34.8% 6446 2295.9

Estimated Settlement (in)= 6.9 0.8 7.7

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Green Valley Road OC North Abutment.xlsx 7/7/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-130 (GREEN VALLEY ROAD OC, NORTH EMBANKMENT)

GROUPS
Embankment H (ft)= 20 Contact Pressure (psf)= 2500 Contact Area, B (ft)= 150 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 10 Contact Area, L (ft)= 60 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 7 7 SPT 7 125.0 125.0 22.5% 438 2443.0 3575 0.0263 0.1314 1.807 1.807

2 7 12 6 SPT 6 125.0 62.6 26.7% 1032 2351.1 2979 0.0284 0.1419 0.784 0.469 1.254

2 12 17 8 SPT 8 125.0 62.6 21.6% 1345 2279.6 4171 0.0258 0.1292 0.667 0.667

2 17 22 10 SPT 10 125.0 62.6 28.8% 1658 2212.4 4767 0.0294 0.1471 0.650 0.650

2 22 26.5 11 SPT 11 125.0 62.6 31.1% 1955 2152.1 5363 0.0305 0.1527 0.532 0.532

1 26.5 31.5 10 SPT 10 125.0 62.6 34.6% 2252 2095.0

1 31.5 36.5 13 SPT 13 125.0 62.6 29.2% 2565 2038.0

1 36.5 41.5 92 SPT 92 125.0 62.6 15.8% 2878 1984.1

1 41.5 46.5 67 SPT 67 125.0 62.6 10.9% 3191 1933.0

1 46.5 51.5 61 SPT 61 125.0 62.6 14.7% 3504 1884.4

1 51.5 56.5 50 SPT 50 125.0 62.6 17.1% 3817 1838.2

2 56.5 64 35 SPT 35 125.0 62.6 31.5% 4208 1783.6 17417 0.0307 0.1537 0.425 0.425

Estimated Settlement (in)= 4.9 0.5 5.3

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Green Valley Road OC North Abutment.xlsx 7/7/2011



 

 

 

 

Slope Stability Analysis Results 
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EMBANKMENT, Su=1500 psf
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EMBANKMENT, Su=1950 psf

CLAY, Su=1950 psf
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Ground Improvement (by Acacia CE) 

 











































































 

 

 

 

APPENDIX VI 

 



The texts have been revised and SDC Ver.1.6 

(dated November 2010) is mentioned in the 

report.   

Per our discussion with the structural engineer, 

load does not equally distribute to all the piles. 

Based on the calculations, the loads at the toe 

and heel piles are different.  The load per pile 

shown in Table 4.2 is the maximum load. 









   

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
(for Reviewer’s use) 

 

P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 

RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 9/24/08      Page 1 of 2 

OSFP Review Comment & Response Form 
 

.General Project Information Review Phase Reviewer Information 

Dist: 04      EA: 0A5341. 
 

Project  Name: Green Valley Road 

Overcrossing (Br. No: 23-0138) 
 

OSFP Liaison:  Tracy Bertram 

   Phone: (916)227-8397 

   e-mail:       

 PSR/PDS (Review No.  ) 

 APS/PSR (Review No.  ) 

 APS/PR (Review No.  ) 

Type Selection 

 65% PS&E Unchecked Details  

 PS&E (Review No.  )  

 Construction Support 

 Other:Foundation Report (65% 

Submittal)-Parikh 07-11-2011 

Reviewer Name:A. Suja/R. Nashed/Sunny 

Yang   
Functional Unit:GS-GDW. 

 

     Phone Number: (510) 286-4752/ (510)266-

1773/ (510) 286-4808     

     e-mail:           

 

Date of Review: 08/09/2011     

Structure Information 
(Use when necessary to document comments by individual structure) 

Structure Name:       

Br No:       

Consultant Information (to be filled in by Consultant) 
Consultant Structure Lead (First and Last Name) 

     . 
Structure Consultant Firm 

      

Phone Number 

      

e-mail 

      

Response Date 

      

 

# 
Doc. 

(See Note 1) 

Page, Section, or 

SSP Review Comments Consultant Responses  
1 FR Page 2, Line 7 Type1 (Mod) wall is proposed Concur.  The text has been revised.   

2 FR Page 6, Line 1 Ground water information for       

A-09-005 is incorrect 

 The groundwater was encountered at 26 

feet deep in Boring A-09-005.  The 

groundwater elevation on the boring log 

has been revised to Elev. -2.1 feet.   

  

3 FR Page 6, Section 8 Test results are presented in Appendix IV not 

Appendix III 

Concur.  The text has been revised.   

4 FR Page 6, Section 8 Table-1-Corrosion Test Results 

Correct the Sample depth (10’) @R-10-003A 

Concur.  The text has been revised.   

5 FR Page 17, Table 4 Footing/Cutt-off elevation for Abt.1 does not 

match with Foundation Plan 

The table has been revised according to 

the latest design.   

 

 GEOLOGIC 

COMMENTS BY 

R. NASHED 

    

 FR        N/A Foundation Report prepared by Parikh 

Consultant, Inc., dated July 11, 2011.  

  

6 FR 6.2 Subsurface 

Conditions 

1- Bent 1: two  layers of loose sand and 

silty sand at depth 13 ft and 44 ft in order 

1- The following sentence has been 

included in the report: 

 



 

   

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
(for Reviewer’s use) 

 

P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 

RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 9/24/08      Page 2 of 2 

 

Page 5 

, should be mentioned. 

2- Bent 2: The subsoils at the vicinity of 

Bent 2 should be described as follows: 

54 ft of clayey/silty sand, followed by 10 

ft of stiff sandy silt overlie medium 

dense silty sand and silt. 

“Submerged, loose sand were 

encountered at 12.5- to 22.5-foot 

depths and 32.5-foot to 40-foot 

depths.  A relatively thin layer of 

loose sand was encountered at 

about 44-foot depth.” 

2- Concur.  The text has been 

revised.  

7  Appendix II 

 

 

1- All the LOTB’s do not include the 

bench mark for their location as the 

Soil/Rock classification Manual 

stated 

 

Concur.  The bench mark has been 

included.   

 

 SEISMIC 

COMMENTS BY 

SUNNY YANG 

 No comments   

      

      

8  Ground 

Improvement (by 

Acacia CE) 

Geotechnical Engineer’s (William M. Kenney) 

Stamp date has been expired.   

The page has been revised with the 

current expiration date (3/31/13). 
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FOUNDATION REPORT 

GREEN VALLEY ROAD OVERCROSSING (OVER SB 680 ON-RAMP) 

(BR. NO. 23-0247) 

SOLANO COUNTY, CALIFORNIA 

04-SOL-80 PM 12.8 EA 04-0A5341 

 

1.0 SCOPE OF WORK 

The purpose of this investigation was to evaluate the general soil conditions at the project site, to 

evaluate their engineering properties, and to provide foundation design recommendations for the 

proposed Green Valley Road Overcrossing (Over SB 680 On-Ramp), as part of the I-80/I-680/SR 

12 Interchange project, located in Solano County, California.  The scope of work performed for 

this investigation included a review of the readily available geologic literature pertaining to the 

site, obtaining representative soil samples and logging soil materials encountered in the 

exploratory borings, laboratory testing of the collected samples, engineering analysis of the field 

and laboratory data, and preparation of this report.  This report presents the results of our 

geotechnical engineering investigation for the proposed overcrossing structure.  The approximate 

location of the site is shown on the Site Map (Plate I-1) in Appendix I of the report. 

 

Due to limitations inherent in geotechnical investigations, it is neither uncommon to encounter 

unforeseen variations in the soil conditions during construction nor is it practical to determine all 

such variations during an acceptable program of drilling and sampling for a project of this scope.  

Such variations, when encountered, generally require additional engineering services to attain a 

properly constructed project.  We, therefore, recommend that a contingency fund be provided to 

accommodate any additional charges resulting from technical services that may be required during 

construction. 

 

The geotechnical recommendations presented in this report are intended for design input and are 

not intended to be used as specifications.  These recommendations should not be used directly for 

bidding purposes or for construction cost estimates. 
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2.0 PROJECT DESCRIPTION  

It is proposed to construct an “interim” overcrossing to carry Green Valley Road over the existing 

EB I-80 to SB I-680 on-ramp.  This structure will ultimately be removed in future phases when the 

ultimate alignment of Green Valley Road is routed to utilize the existing I-680 right of way as part 

of the ultimate interchange project. 

 

The new bridge will be a precast, single span, precast concrete super girder bridge with a maximum 

span length of 166 ft over the SB 680 on-ramp.  The bridge will be 165.5 ft long and 52.4 ft 

minimum width to accommodate two lanes, two 8-foot shoulders, 6-foot sidewalk and barriers.  

Abutments will be high-cantilever abutments on 16-inch diameter open ended steel pipe piles 

(Caltrans standard Class 200 Alt. “W”). 

 

New approach embankments up to 35 to 40 feet are required at both abutments.  The embankment 

at Abutment 1 will be supported by a Mechanically Stabilized Earth (MSE) wall (Retaining Wall 

No. 7) on the east side and have side slopes of 4H:1V on the west side.  The embankment at 

Abutment 2 will be supported by a Mechanically Stabilized Earth (MSE) wall (Retaining Wall No. 

8) on the west side and a cantilever retaining wall (Caltrans Standard Type 1, Retaining Wall No. 

9) on the east side.     

 

Due to the presence of the liquefiable soils, the lateral spreading potential is considered high for the 

embankment at Abutment 2, which will be supported by Retaining Walls 8 and 9.  Therefore, it is 

proposed to conduct ground treatment with Controlled Low Strength Material (CLSM) columns to 

mitigate the potential hazard.  We engaged Acacia Consultants & Engineers (Acacia CE) to 

perform the design of the CLSM system. 
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3.0 EXCEPTIONS TO POLICY 

Normal procedures were assumed for construction of the bridge structure throughout our analysis 

and represent one of the bases of recommendations presented herein.  The investigation and design 

for the proposed foundations has followed Caltrans policy.  Exception to policy is not needed. 

 

4.0 FIELD INVESTIGATION AND TESTING PROGRAM 

Based on the readily available information (as-built plans), two exploratory borings (Borings 

A-09-001 and A-09-002) were conducted to a maximum depth of 100 feet below the existing 

ground surface.  The approximate locations of the boring are shown on the Log of Test Borings in 

Appendix II. 

 

The test borings were advanced with truck-mounted drill rigs with hollow stem auger (8-inch 

diameter).  The borings were drilled under the technical supervision of one of our engineers, who 

classified and logged the soils encountered during drilling and supervised the collection of soil 

samples at various depths for visual examination and laboratory testing.  The soil samples were 

obtained during drilling and by driving 2.5 inches I.D. Modified California and 1.4 inches I.D. 

Standard Penetration Test samplers into the subsurface soils under the impact of a 140 lb hammer 

falling through 30 inches.  The blow counts required to drive the sampler for the last 12 inches are 

presented on the “Log of Test Borings”, Appendix II.  After visual examination, the collected 

samples were sealed and transported to our laboratory for further evaluation and testing.   

 

The bore logs presented in Appendix II were prepared from the field logs which were edited after 

visual re-examination of the soil samples in the laboratory and results of classification tests on 

selected soil samples as indicated on the logs.  The abrupt stratum changes shown on these logs 

may be gradual and relatively minor changes in soil types within a stratum may not be noted on the 

logs due to field limitations. 
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5.0 LABORATORY TESTING PROGRAM 

Laboratory tests were performed on selected samples in the laboratory to evaluate the physical and 

engineering properties of the subsoils.  The tests performed for the study include the following:  

Laboratory determination of Moisture (California Test Method 226), Unit Weight (California Test 

Method 212), Atterberg Limits (California Test Method 204), Grain Size Analysis (California Test 

Method 202), Unconfined Compression Test (California Test Method 221), Consolidation Test 

(California Test Method 219), and Corrosion Test (California Test Method 643, 417 & 422).  The 

laboratory test results are attached in Appendix III. 

 

6.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

6.1 Site Geology 

The Jameson Canyon area and to the north is largely underlain by broadly folded Eocene 

Markley Formation and flat or gently tilted Pliocene Sonoma Volcanics. The Sonoma 

Volcanics are mostly andesitic tuff and breccias, but there is also some basalt and rhyolite. The 

area east of the Green Valley Fault, is largely underlain by late Pleistocene to Holocene alluvial 

fan deposits.  

 

The Green Valley Fault, which intersects the project area, separates the Sonoma Volcanics 

from the Cretaceous. Great Valley Sequence on the east. (CGS 2002, Bezore, S.P., Wagner, 

D.L, and Sowers, J.M., Geologic Map of Cordelia 7.5' Quadrangle, Solano and Napa Counties, 

California). 

 

General geologic features pertaining to the site were evaluated with reference to the “Geologic 

Map and Map Database of Northeastern San Francisco Bay Region, California”, by R.W. 

Graymer, D.L. Jones, and E.E. Brabb (U.S.G.S., Miscellaneous Field Studies Map MF-2403, 

2002)”. Based on the map, the subsoils at the project site mainly consist of Alluvial Fan 

Deposits (Qpf, late Pleistocene). A geologic map of the general project area is shown on Plate 

I-2.  Descriptions of the main geologic units are presented as follows: 
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Qpf –  Alluvial fan deposits (late Pleistocene): Poorly sorted, moderately to poorly bedded 

sand, gravel, silt, and clay deposited in gently sloping alluvial fans. Late Pleistocene 

age is indicated by erosional dissection and development of alfisols. These deposits 

are about 10% denser and have 50% greater penetration resistance than unit Qhf 

(Clahan and others, 2000) 

 

6.2 Subsurface Conditions 

Per our discussion with the design team, two borings (A-09-001 & A-09-002 were conducted 

at the vicinity of the planned locations of the abutments.  In general, the subsoils along the 

proposed overcrossing structure generally consist of interbedded silt and sand.   

 

Abutment 1 (south abutment).  Based on the boring data (A-09-001), the subsoils at the 

vicinity of Abutment 1 consist of about 10 feet of clayey sand and about 20 feet of clay and 

silt (to about Elev. -5 feet) overlying dense silty sand to about 57.5 feet depth (to about 

Elev. -32.5 feet).  Below that depth, the boring encountered approx. 35 feet of sandy lean 

clay and silt.  Very dense silty sand was encountered below the hard silt layer to 100 feet 

deep, the maximum depth explored.   

 

Abutment 2 (north abutment).  Based on the boring data (A-09-002), the subsoils at the 

vicinity of Abutment 2 generally consist of 15-foot-thick very stiff sandy lean clay and 

10-foot-thick medium dense silty sand, which are underlain by 40-foot-thick very stiff 

sandy silt interbedded by 5 feet of medium dense silty sand, followed by 30-foot-thick 

dense sand above hard silt with sand. 

 

Groundwater level was encountered at 20 feet and 14 feet depth in Borings A-09-001 and 

A-09-002, respectively.  The as-built boring data (Green Valley Road Overcrossing, Caltrans, 

1957) indicate that the groundwater was measured or encountered at Elev. 15 feet, 

approximately 7 to 8 feet below grade.  The groundwater level is anticipated to vary with the 
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passage of time due to seasonal groundwater fluctuation, surface and subsurface flows, ground 

surface run-off, tide, and other factors that may not be present at the time of our investigation. 

 For the proposed structure, we have assumed groundwater at Elev. 15 feet, approximately 8 to 

10 feet below grade for design purpose. 

 

7.0 SCOUR EVALUATION  

The subject was considered and was determined to be not applicable for the project since there is 

no water body passes the project site. 

 

8.0 CORROSION EVALUATION 

Corrosion tests were conducted on selected samples to evaluate the corrosion potential and its 

impact to the pile design.  The test results from the nearby borings (A-09-005 & A-09-137) indicate 

that the on-site soils have low resistivities (<1000 ohm-cm) and high water soluble chloride 

concentration (>500 ppm).  These two test results are presented in Appendix III.  Other corrosion 

tests performed in the vicinity also indicate low resistivity.  Based on the Caltrans corrosion 

guidelines, the on-site soil may be considered corrosive due to high Chloride content (>500 ppm). 

 The test results from A-09-005 and A-09-137 are tabulated as follows: 

 

TABLE 1 – CORROSION TEST RESULTS 

Boring 

No. 
Location 

Depth 

(ft) 
pH 

Minimum 

Resistivity 

(ohms-cm) 

Chloride 

Content  

(ppm) 

Sulfate  

Content  

(ppm) 

A-09-137 9+00 “GR1” Line 4.5 7.52 220 576.4 1167.3 

A-09-005 74+00 “G” Line 4.5 8.67 190 2114.8 142.3 

 

Per Caltrans Memo-to-Designer 3-1, a corrosion allowance (sacrificial metal loss) should be 

assumed for the foundation design for the planned Caltrans Class 200 Alt. “W” piles, and the 

region of greatest concern for corrosion is the portion of the pile from the bottom of the pile cap or 

footing down to 3 feet below the water table.  This region of the soil typically has a replenishible 

source of oxygen needed to sustain corrosion.  According to the boring data, we have assumed a 
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corrosion allowance of 0.05 inch (a corrosion rate of 0.001 inch per year with a design life of 50 

years) above Elev. 0 feet.   

 

Alternatively, corrosion mitigation measures, such as coatings and/or cathodic protection, may be 

considered.   

 

9.0 SEISMIC RECOMMENDATIONS 

9.1 Seismic Sources 

The project site is located in a seismically active part of northern California.  Many faults in the 

San Francisco Bay Area are capable of producing earthquakes, which may cause strong ground 

shaking at the site.  Maximum moment magnitudes of some of the closest faults in the area 

based on 2007 Caltrans Deterministic PGA Map and ARS Online Report are summarized 

below.  These maximum magnitudes represent the largest earthquake a fault is capable of 

generating and is related to the seismic moment. 

 

TABLE 2 – FAULT DATA 

Fault Fault ID Fault Type 
Maximum  

Magnitude (Mmax) 

Approximate Distance  

From Site 

Cordelia Fault 212 RLSS 6.7 0.15 mile 

Green Valley Fault 213 RLSS 6.9 1.0 mile 

 

Based on the publication, the proposed structure is located between Cordelia Fault and Green 

Valley Fault.  It is our understanding that site-specific fault study was performed by another 

consultant.  Caltrans is currently reviewing the report for final acceptance.  However, this 

should not have significant impact on the proposed structure.  

 

9.2 Seismic Hazards 

Potential seismic hazards may arise from three sources: surface fault rupture, ground shaking 

and liquefaction. Since no active faults pass through the site, the potential for fault rupture is 
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relatively low.  Based on available geological and seismic data, the possibility of the site to 

experience strong ground shaking is considered high.  

 

9.3 Liquefaction Potential 

Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary 

but essentially total loss of shear strength under the reversing, cyclic shear stresses associated 

with earthquake shaking.  Submerged, cohesionless sands and low plasticity silts of low 

relative density are the type of soils which usually are susceptible to liquefaction.  Clays of 

medium to high plasticity are generally not susceptible to liquefaction.   

 

The liquefaction potential was evaluated in accordance with the methods proposed by Youd, et 

al. (2001) using the boring data.  As indicated by recent advances in soil liquefaction 

engineering (Bray, 2006), for soils with sufficient fines content so as to separate the coarser 

particles and control behavior, liquefaction appears to occur primarily in soils where these 

fines are either non-plastic or are low plasticity silts and/or silty clays (PI<12%, and LL<37%), 

and with high water content relative to their LL (W%> 0.85LL).   

 

The Peak Ground Acceleration (PGA) was estimated based on the latest Caltrans ARS Online 

website, which is based on several input parameters, including the site location 

(longitude/latitude), average shear wave velocity for the top 30m/100 feet (Vs30m).  We have 

assumed an average PGA of 0.7g for analysis purpose.   As mentioned in the previous section, 

we have assumed groundwater at about 8 feet below existing grade.  

 

With the high PGA, submerged granular materials with N1,60,CS less than 30 are generally found 

to be potentially liquefiable.  Based on our analysis, potentially liquefiable soils were identified 

at various depths.  In addition to Borings A-09-001 and A-09-002, we have also reviewed and 

compared other available data from the nearby borings and CPTs.  The recently conducted 

Borings R-10-003A and R-10-133A, advanced by rotary wash drilling method, were referred 
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to verify the liquefaction potential at the north and south abutments, respectively.  Those 

borings were performed by Technicon Engineering Services, Inc. of Fresno, California.  All 

samples were obtained from the 1.4-inch I.D. Standard Penetration Tess (SPT) samplers at 

various depths, and the samplers were driven into subsurface soils under the impact of a 

140-pound hammer having a free fall of 30 inches.  The average hammer energy is about 88% 

based on the calibration results provided by the driller.  For liquefaction analysis, a lower 

hammer energy ratio of 85% was conservatively assumed in the calculation to account for 

variations. 

 

Based on the analysis results, liquefaction potential is considered moderate to high.  However, the 

corrected N1,60,CS in some of the liquefiable soils are relatively high and close to 30.  The 

laboratory test results also indicate that the fines contents are generally high (greater than 35%) 

for most of the sand layers encountered.  The anticipated 100% development of pore pressure in 

such materials (i.e. high N1,60,CS and high fines content) may be more correctly ascribed to “cyclic 

mobility”, which results in limited soil deformations without liquid-like flow.  In our opinion, the 

engineering consequences of such phenomenon in those layers may be limited to temporarily loss 

of strength (cyclic softening).  Volumetric strain induced by liquefaction, i.e. post-liquefaction 

settlement, is considered relatively small.   

 

In general, liquefaction hazards are most severe in the upper 50 feet of the surface as mentioned 

in Special Publication 117A (CGS, 2008).  In our opinion, the impact due to the potential 

liquefiable soils below 50 feet is considered insignificant, especially when the layer is relatively 

thin and discontinuous.   

 

Based on the above, the soil layers that may be subject to liquefaction under the design earthquake 

event are summarized as follows: 
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Abutment 1 (south abutment).  Liquefiable soils were encountered in Boring A-09-001.  We have 

also reviewed Boring R-10-133A, drilled for the approach embankment, for comparison.  

Liquefiable soils were identified in the following layers:  

 

Soil Layer 
Sample 

Depth (ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines Contents  

(-#200) 

Approx. Post-Liq. 

Settlement (in) 

10.0’ to 12.0’ 9.5 SC 0.47 16.0 38% 0.5±
(1)

 

26.5’ to 31.5’ 29.5 ML 0.44 22.0 64% - 
(2)

 

57.0’ to 63.5’ 59.5 ML 0.31 14.9 63% - 
(2)(3)

 

Note:  

(1) The post-liquefaction settlement was estimated per Ishihara and Yoshimine (1992) 

(2) Due to the high N1,60,CS and/or high fines contents, the mechanism was considered as “Cyclic Mobility” where 

post-liquefaction settlement was neglected.    

(3) The depth of the liquefiable soils is greater than 50 feet below existing grade.  The impact is considered 

insignificant.   

 

The low plasticity silt was encountered at about 26.5- to 31.5-foot and 57.0- to 63.5-foot depths. 

 However, these pockets are relatively deep with high fines content.  Therefore, the impact to the 

foundation design of this liquefiable layer is considered low.   

 

Abutment 2 (north abutment).  Liquefiable soils were encountered in Boring A-09-002.  We have 

also reviewed Boring R-10-003A, drilled at the planned location of south abutment of the 

proposed Green Valley Road Overcrossing structure, for comparison.  Liquefiable soils were 

identified in the following layers:  

 

Soil Layer 
Sample 

Depth (ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines Contents  

(-#200) 

Approx. Post-Liq. 

Settlement (in) 

14.0’ to 18.0’ 14.5 SC 0.63 23.5 >35% - 
(1)

 

18.0’ to 22.5’ 19.5 SM 0.71 26.8 37% - 
(1)

 

38.5’ to 42.0’ 39.5 ML 0.45 23.6 >50% - 
(1)

 

42.0’ to 47.0’ 44.5 SM 0.50 25.3 20% - 
(1)

 

Note:  

(1) Due to the high N1,60,CS and/or high fines contents, the mechanism was considered as “Cyclic Mobility” where 

post-liquefaction settlement was neglected.    
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The fines contents and N1,60,CS are relatively high for all the layers shown in the above table.  As 

discussed in the previous section, ground failure/post-liquefaction settlement may not be 

expected.  However, the liquefaction potential will be considered when designing the pile by 

conservatively neglecting capacity within these layers.   

 

Silty sand was encountered in Boring A-09-002 between approx. 62.5- and 85-foot depths.  The 

factor of safety against liquefaction is considered marginal based on the analysis.  However, this 

sand layer is relatively deep (>50 feet deep), and the N1,60,CS of this layer is relatively close to 30. 

 In addition, the liquefaction potential of the soils at the similar depth encountered in R-10-003A 

is considered low.  In our opinion, this should not be an design issue.   

 

Based on the above, the liquefaction potential is considered high at the project site.  

Liquefaction has been considered for foundation design.  The vertical pile capacity 

contribution is neglected within the liquefiable soils.  Down drag loads have been considered 

where the post-liquefaction settlement is more than 0.6 inch.  For lateral pile capacity analysis, 

the effect of liquefaction was accounted for by using the p-y relationship for liquefied sand 

presented by Rollins et al (2003).  More detailed discussions are presented in Sections 11.2 and 

11.3.   

 

9.3.1 Liquefaction Mitigation   

Due to the high liquefaction potential at the project site, we have evaluated the potential of 

lateral spreading per Caltrans latest guideline (February 2011).  As a result, the liquefaction 

induced lateral spreading will be a design issue for the embankment and Retaining Wall 

No. 8 (MSE wall) and Retaining Wall No. 9 (Caltrans Standard Type 1) at Abutment 1.  

Consequently, ground improvement is proposed to mitigate the potential hazard.  More 

detailed information is provided in the document provided by Acacia CE (attached, dated 

July 11, 2011).  
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Several ground improvement methods, such as dynamic compaction, stone columns, 

cement deep soil mixing (CDSM) and Controlled Low Strength Material (CLSM) 

columns, are commonly used in California.  However, based on the subsurface condition, 

CLSM column ground improvement method is deemed appropriate and cost-effective for 

the proposed project.  CLSM columns may be a proprietary method and its applicability 

should be verified with the contract requirement.   

 

The CLSM columns are formed in drilled or displaced soil cavity.  The columns replace or 

displace the compressible or liquefiable soil with cemented CLSM.  It is recommended that 

these ground improvement columns be separated from the bottom of the footings using a 

layer of compacted Aggregate Base (AB).  No connectivity of the ground improvement 

columns and overlying structural element should be anticipated.  Lateral resistance is 

provided by the friction at the footing/concrete to crushed rock interface and passive 

resistance of the side of the footing.  In addition, CLSM ground improvement columns 

provide enhanced engineering properties for the matrix soil/CLSM column composite.  

The composite improved ground provides increased density and shear capacity to resist 

liquefaction and increased shear resistance for global stability of supported structures.   

 

The target strengths of the CLSM backfill material are generally on the order of 200 to 750 

psi at 28 days, depending on load demands.  The CLSM strength is tested using standard 

sampling and loading methods.  The settlement properties of the improved soil/CLSM 

composite can be verified using a full scale modulus load test. 

 

The CLSM columns generally are constructed with a minimum 18 inch diameter and 

maximum 36 inch diameter displacement barrels above a short section of standard auger.  

For Drill Displacement CLSM columns the expanded cavities are filled with CLSM under 

pressure as the displacement auger is withdrawn.  
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9.4 Seismic Design Criteria 

The recommended response spectrum was determined based on the new 2007 Caltrans 

Deterministic PGA Map and the Caltrans ARS Online (Ver. 1.0.4) per Caltrans Seismic 

Design Criteria (SDC, Version 1.6, dated November 2010).  The development of the design 

ARS curve is based on several input parameters, including site location (longitude/latitude), 

average shear wave velocity for the top 30 m/100 feet (VS30m), and other site parameters, such 

as fault characteristics, site-to-fault distances.  The design methods incorporate both 

deterministic and probabilistic seismic hazards to produce the Design Response Spectrum.   

Average shear wave velocity (Vs) for the top 30m (100 feet) at the site was estimated by using 

established correlations and the procedure provided in the Caltrans Design Manual (Ver. 1.0.4, 

August 2009). As mentioned in the previous section, liquefaction potential is considered high at 

the project site.  Therefore, when estimating the V30m, we have assumed the residual shear 

strengths and modeled those as soft clays for the potential liquefiable soils. 

 

For developing the ARS curve, we have considered both profiles: (1) liquefaction case; and (2) 

non-liquefaction case.  Based on our calculation, we have estimated Vs30m of 205 m/s and 285 

m/s for liquefaction case and non-liquefaction case, respectively.  According to the analysis 

results, the recommended response spectrum for structure design is based on the data from 2008 

USGS Deaggregation Hazard (beta).  Lower VS30m yields higher spectral acceleration at longer 

periods (>0.5 sec.), and the higher VS30m yields higher spectral accelerations at shorter periods 

(<0.5 sec.).  Therefore, the envelope of these two curves is recommended.   

 

The site location and the relevant parameters are summarized as follows, and the recommended 

design curve is presented in Appendix IV.   
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1. Site Location: 38.2154 ºN/ 122.1383ºW 

2. Estimated Vs30m = 205 m/s (liquefaction case); 285 m/s (non-liquefaction case) 

3. The recommended ARS curve is the envelope of two curves based on different Vs30m, 

which were governed by 2008 USGS Deaggregation Hazard (beta).   

 

10.0 AS-BUILT FOUNDATION DATA 

The proposed new structure will be located about 250 feet northeast of the existing Green Valley 

Road Overcrossing (Br. No. 23-138).  This existing overcrossing was built in 1961.  Based on the 

as-built plans, the existing structure is a four-span structure of about 304 feet long and 34 feet wide. 

The General Plan indicates that the structure is supported on P.C.C. piles (presumably Portland 

Cement Concrete Piles) with a design load of 45 tons.  According to the Pile Details, several 

different pile types were listed.  However, the actual pile type used is not noted. The specified pile 

tip elevations vary from location to location.  The foundation data are summarized in the following 

table: 

 

TABLE 3 – AS-BUILT FOUNDATION DATA 

Pile Location Pile Type Design Load Footing Elev. (ft) 
Specified Pile  

Tip Elev. (ft) 

Abutment 1 

P.C.C. Piles 45 tons 

32.5 -23 

Bent 2 18.5 -23 

Bent 3 18.5 -23 

Bent 4 18.5 -13 

Abutment 5 32.0 -13 

 

11.0 FOUNDATION RECOMMENDATIONS 

11.1 General 

This report was prepared specifically for the proposed project as described earlier.  Normal 

procedures were assumed for construction of the bridge structure throughout our analysis and 

represent one of the bases of recommendations presented herein.  Our design criteria have been 

based upon the materials encountered at the site.  Therefore, we should be notified in the event 



Mark Thomas/NV5 JV  

Job No. 2009-130-GDR (GVR OC (Over SB 680 On-Ramp)) 

September 6, 2012 

Page 15 

 

  

that these conditions are changed, so as to modify or amend our recommendations.  In addition, 

bridge plans should be reviewed by our office prior to finalizing the plans to see that the intent 

of our recommendations is included in the plans. 

 

11.2 Foundation 

Based on the subsurface condition, the subsoils at the project site consist of interbedded 

clay/silt and sand layers, and groundwater level appears relatively shallow.  Liquefiable soils 

have been identified within the project limit.  Therefore, liquefaction has been considered for 

foundation design.  The pile capacity contribution is neglected within the soil layers where 

potential liquefaction or cyclic mobility is anticipated.  Based on the liquefaction analysis 

results, down drag loads have been considered when estimating the pile capacity, where the 

post-liquefaction settlement is more than 0.6 inch.   

 

Dense sand formation was encountered at depths, and there appears to be variable dense sand 

lenses through the profile.  Therefore, concrete driven piles are not recommended due to 

potential hard-driving condition.  Per our discussion with the designer, steel open-ended pipe 

piles (Caltrans standard Class 200 Alt. “W”) will be used for foundation support.  According to 

the latest plans provided by the designer, step footings are proposed at Abutment 1, and the 

footing elevations are at Elev. 21.5, 27.0 and 32.0 feet.  For Abutment 2, the bottom of footing 

is at Elev. 19.0 feet.  Pile cut-off elevations are about 5 inches above the bottom of the footings. 

 

Consistent with the current Caltrans requirements, the abutment foundations are evaluated for 

the foundation design data and loading conditions using Working Stress Design (WSD) 

methods, per AASHTO LRFD Bridge Design Specifications – 4
th

 Edition, with California 

Amendments.   

 

For the proposed structure, pertinent foundation design information are provided by the 

designer, including Foundation Design Data (Table 4.1) and Foundation Design Loads (Table 
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4.2). Based on the load demand and subsoil information, the recommended specified pile tip 

elevations are summarized in the following tables (Tables 4.3 to 4.5) per Memo-To-Designers 

3-1.   

 

TABLE 4 – FOUNDATION DESIGN 

TABLE 4.1 – FOUNDATION DESIGN DATA  

Support 

No 

Design 

Method 
Pile Type 

Finish 

Grade 

Elev. (ft) 

Pile 

Cut-off 

Elev. (ft) 

Pile Cap 

Size (ft) 
Permissible 

Settlement 

(in) 

No. of Piles 

per Support 
B L 

Abut 1 WSD 
Class 200 

Alt. “W” 
35± 

21.92 

27.42 

32.42 

11± to 

18.5± 
59± 1 26 

Abut 2 WSD 
Class 200 

Alt. “W” 
35± 19.42 18.5± 59± 1 33 

Note: Pile cut-off elevations are about 5 inches above the bottom of the footings. 

 

TABLE 4.2 – FOUNDATION RECOMMENDATIONS FOR ABUTMENTS 

Support Pile Type 

Cut-off 

Elev.  

(ft) 

LRFD Service-I 

Limit State Load 

(kips)  

per Support 

LRFD 

Service-I Limit 

State Total 

Load (kips)  

per Pile 

(Compression) 

Nominal 

Resistance 

(kips) 

Design Tip 

Elev. (ft) 

Specified 

Tip 

Elev. 

(ft) 

Nominal 

Driving 

Resistance 

Required 

(kips) Total 
Perma

-nent 

Abut 1 
Class 200 

Alt. “W” 

21.92 

27.42 

32.42 

3790 3585 200 400 

-53.0 (a) 

-3.5 (c) 

-20.0 (d) 

-53.0 550 

Abut 2 
Class 200 

Alt. “W” 
19.42 5085 4880 200 400 

-65.0 (a) 

-15.5 (c) 

-35.0 (d) 

-65.0 525 

Notes:  

(1) Design tip elevations are controlled by (a) compression; (c) settlement; (d) lateral loads. 

(2) For Abutment 1, the capacity above Elev. 12 feet were neglected due to potential liquefaction, and down drag has 

been considered when estimating the pile lengths.  Consequently, same specified pile tip elevation is 

recommended despite the stepped footings.   

 

TABLE 4.3 – PILE DATA TABLE 

Location Pile Type 

Nominal Resistance (kips) 
Design  

Tip Elev. (ft) 

Specified 

Tip Elev. 

(ft) 

Nominal Driving 

Resistance (kips) 
Compression Tension 

Abut 1 
Class 200 

Alt. “W” 
400 0 -53.0 (a), -3.5 (c), -20.0 (d) -53.0 550 

Abut 2 
Class 200 

Alt. “W” 
400 0 -65.0 (a), -15.5 (c), -35.0 (d) -65.0 525 

Note: Design tip elevations for abutments are controlled by (a) compression; (c) settlement; (d) lateral loads 
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The pile capacities of the open end steel pipe piles (Caltrans Standard Class 200 Alt. “W”) 

were estimated based on procedures published by American Petroleum Institute (API) from 

“Recommended Practice for Planning, Designing and Constructing Fixed Offshore Platforms 

– Working Stress Design” (API RP 2A-WSD, 2002). We have utilized computer program 

“APILE Plus” (ENSOFT, v5.0) for calculation purpose.   

 

The recommended minimum pile spacing is three times the pile diameter (3D) to minimize the 

group effect for vertical pile capacities.  Liquefaction was considered when estimating the pile 

capacities.  The vertical pile capacity contribution is neglected within the liquefiable soils.  

Down drag loads have been considered where the post-liquefaction settlement is more than 0.6 

inch for the piles at Abutment 1.  In addition, due to the corrosive environment, we have 

assumed a corrosion allowance of 0.05 inch (a corrosion rate of 0.001 inch per year with a 

design life of 50 years) above Elev. 0 feet.  The impact appears to be relatively minor as portion 

of the capacities along the corrosive zones have already been neglected due to liquefaction 

concern.  The pile group settlement was evaluated, and it does not appear to be a governing 

factor for foundation design.   

 

New embankment up to about 30 feet is anticipated at Abutment 1 and about 40 feet at 

Abutment 2.  The estimated ground settlements at Abutment 1 (south abutment) are expected 

to be on the order of 6 inches.  The settlements are expected mainly within the 

over-consolidated (OC) range, which should occur relatively fast and probably during 

earthwork construction.  To reduce potential down drag load on abutment piles, a waiting 

period of 60 days is recommended after embankment/MSE wall construction prior to the pile 

construction at abutments.   

 

Due to the potential lateral spreading at Abutment 2, ground treatment with CLSM Columns is 

recommended to mitigate the potential hazard.  It is expected that the amount of settlement will 
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be on the order of 3 inches.  The settlements are expected mainly within the elastic range, 

which should also occur relatively fast and probably during earthwork construction.  A waiting 

period of 30 days is recommended after embankment/MSE wall construction prior to the pile 

construction at abutments. More discussions regarding anticipated ground settlement are 

presented in Section 11.5 of this report.   

 

11.3 Lateral Pile Capacity 

Under seismic loading conditions, lateral load analyses were performed for the proposed steel 

open-ended pipe piles (Caltrans standard Class 200 Alt. “W”) using the LPILE program 

(ENSOFT, v6.0). The effect of liquefaction was accounted for by using the p-y relationship for 

liquefied sand presented by Rollins et al (2003).  An average “p-y Curve Modification Factor” 

of 0.6 was adopted for non-liquefiable soils in the lateral pile analysis for pile spacing of 3 

times the pile diameter.   

 

In addition, due to the corrosive potential (see Section 8.0), a corrosive allowance of 0.05 inch 

(a corrosion rate of 0.001 inch per year with a design life of 50 years) was assumed for the shell 

thickness above Elev. 0 feet per Caltrans Memo-To-Designer 3-1.  The results of lateral pile 

analyses, with the plots of the pile deflection, moment, shear and soil reaction along the pile 

length and the input files are included in the Appendix C.  

 

11.4 Lateral Earth Pressures 

Abutment retaining walls should be designed to resist the following Applied Lateral Earth 

Pressures and live load.  These values assume no hydrostatic pore pressure buildup behind the 

wall and are based on well-drained backfill behind the walls supported in native soil. 
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Applied Lateral Earth Pressure 

Active Condition 36 pcf Equivalent Fluid Pressure (EFP) for the engineered backfill. 

At-Rest Condition 55 pcf Equivalent Fluid Pressure (EFP) for the engineered backfill. 

Passive Resistance 5 ksf (ultimate) for seismic design of the abutment backwall (5.5 feet 

high or greater); for activated height less than 5.5 feet modify 

proportionally, i.e. 5×(H/5.5) ksf.  A minimum lateral wall movement 

of 2% of wall height to mobilize the full ultimate passive pressure is 

required. 

Cantilever walls which are free to rotate at least 0.004 radian may be assumed flexible for the 

active condition.  Walls that are not capable of this movement should be assumed rigid and 

designed for the at-rest condition.  The effect of any surcharge (dead, live, or traffic load) 

should be added to the preceding lateral earth pressures.  A coefficient of 0.3 and 0.5 may be 

used to determine the additional earth pressure resulting from the surcharge for active and 

at-rest conditions, respectively.   

 

11.5 Embankments 

11.5.1 Embankment Settlements & Settlement Monitoring 

New approach embankments are planned at the abutments of the proposed structure.  The 

height of the embankment is up to 30 feet at Abutment 1 and 40 feet at Abutment 2.  

Consequently, consolidation settlement is expected from the additional load exerted from 

the embankment.    

 

In order to estimate the amount of settlement, consolidation tests were conducted on 

selected samples obtained from the borings.  We have reviewed and adopted correlations 

from various references with revision to the site-specific laboratory test results for 

estimating the indexes for settlement calculation.   
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The estimation of pre-consolidation pressure is based Su/p per Skempton (1957) and 

NAVFAC D.M. 7.1.  The modified compression index (Cc/(1+e0)) and the modified 

recompression index (Cr/(1+e0)) were obtained from the laboratory test results, and the 

indices were compared to the correlation with natural moisture contents suggested by 

Lambe and Whitman (1969).  After reviewing the laboratory data and the correlation, we 

have revised the correlation for estimating the modified compression index accordingly.  

For the recompression index (Cr, in the over-consolidated range), it is typically 10% of the 

compression index (per Holtz and Kovacs, 1982). According to the test data, the ratio of 

Cr/Cc range from 13% to 30%, which is in general accordance with the suggested value.  

Therefore, we have assumed a ratio of 20% (Cr/Cc) for estimating the modified 

recompression index (Cr/(1+e0)).   

 

Ground treatment has been considered under the embankment north of Abutment 2 to 

mitigate the potential lateral spreading due to the presence of liquefiable soils.  With the 

proposed ground treatment, the consolidation settlement under the embankment up to 40 

feet at Abutment 2 is expected to be on the order of 3 inches.   

 

At Abutment 1, new embankments up to about 30 feet are anticipated.  In general, the 

subsoils consist of interbedded very stiff to hard silt/clay in the upper depths overlying 

medium dense to dense sand.  It appears that granular materials are more prominent toward 

the northeast and the clay thicknesses appear to be thicker on the southwest.  Based on the 

results of the settlement analyses, the amount of consolidation settlements is estimated to 

be on the order of 6 inches.  The anticipated settlements are generally in the 

over-consolidated (OC) range and should occur relatively fast.   

 

A waiting period of 60 and 30 days are recommended for the embankment at Abutment 1 

and 2, respectively, prior to pile construction at the abutment of the new structure and the 

construction of the pavement.  It will reduce potential down drag load on abutment piles 
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due to consolidation settlement.  The settlement monitoring is recommended and should be 

performed as per Caltrans Standard Test Method 112.  In addition, the method of 

constructing the concrete facing (panels) might have to be delayed.  Special details would 

be required to allow for the settlement of the panels or to attach them after the settlement 

has occurred.   

 

11.5.2 Evaluation of Embankment Stability 

After the Type Selection meeting in January 2011, Caltrans issued a new publication 

regarding lateral spreading, “Guidelines on Foundation Loading and Deformation Due to 

Liquefaction Induced Lateral Spreading” in February 2011.  Consequently, we have 

re-visited the analyses that were performed during 35% design accordingly.  Specifically, 

more analyses were performed along longitudinal direction to evaluate the potential of 

lateral spreading and its impact to the abutments.   

 

Previously (during the 35% design phase), due to the presence of liquefiable soils on site, 

the stability of the embankment was evaluated under three different scenarios: 1) Static 

Condition (short-term, immediately after construction); 2) Seismic Condition 

(pseudo-static with seismic coefficient, k); and 3) Post-Liquefaction Condition. Per our 

previous discussion with Caltrans engineer, short-term, undrained shear strength 

(non-liquefied) parameters were used for seismic condition, since liquefaction generally is 

not expected to occur in conjunction with the peak ground acceleration.  Residual shear 

strengths (Sr) were adopted only for the post-liquefaction condition without seismic 

coefficient.   

 

According to the latest Caltrans guideline of lateral spreading, we have revised our 

pseudo-static analysis by using residual shear strengths (Sr, estimated based on Kramer and 

Wang (2007) as cited in Caltrans guideline) for liquefiable soils.  As mentioned previously, 

liquefaction is generally not expected to occur in conjunction with peak ground 
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acceleration.  Therefore, this approach (pseudo-static analysis coupled with residual shear 

strengths) appears relatively conservative.  

 

In our opinion, if the derived factor of safety is greater than unity, the design seismic 

coefficient is considered less than the yield acceleration (ky), and the ground deformation 

under the design earthquake event should be relatively insignificant and should not pose 

impact to the structure/foundation design.  On the other hand, if the derived factor of safety 

is less than unity, the ground deformation can be excessive and lateral spreading should be 

considered.  

 

For the seismic coefficient (k), we have referenced to Caltrans guidelines (Guidelines for 

Structures Foundation Reports manual, Ver. 2.0, 2006), which recommends that the 

seismic factor equal to one third of the horizontal peak acceleration and not exceeding 0.2g. 

 An average PGA of 0.7g was assumed for design at the project site.  Therefore, a seismic 

coefficient (k) of 0.2g was used for pseudo-static analysis.  In addition, the strengths of the 

non-liquefiable fine-grained materials were increased by 30% due to the effect of rapid 

loading (per Ishihara, 1985) and strength increase from the consolidation under the 

embankment/retaining walls.  For the proposed structure, stability analyses were conducted 

at both abutments.  The analysis results are summarized in the following table. 

 

TABLE 5 – SUMMARY OF SLOPE STABILITY ANALYSIS 

Location 

Factor of Safety 

Static Condition – Short term 

(immediately after construction) 

Pseudo-Static Analysis 

(k=0.2+residual shear strength) 

Abutment 1  

(South) 
2.62 1.40 

Abutment 2  

(North) 
2.71 0.70 
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Based on our analysis, the embankment/retaining wall at Abutment 1 appear stable for both 

analyses.  Therefore, lateral spreading is not a design concern.  For the embankment/ 

retaining walls at Abutment 2 located between Green Valley Road OC and Green Valley 

Road OC (Over SB 680 On-Ramp), the stability under pseudo-static analysis (with residual 

shear strengths) is not satisfactory (F.S. less than 1).  The results indicate that the potential 

deformation during the design seismic event can be excessive.  Per Bray and Travasarou 

(2007) as cited in Caltrans guideline, the anticipated deformation is estimated on the order 

of 12 inches (with an yield acceleration, ky, of 0.145g).  Therefore, the potential of lateral 

spreading is considered high, and it will impose additional loads onto the abutment wall 

and the foundations at Abutment 2.  This will complicate the design considerably.   

 

Consequently, ground treatment by using CLSM columns is recommended.  We have 

engaged Acacia CE to perform the design of the CLSM system.  According to their 

evaluation, the planned ground treatment will consist of 24-inch diameter 

Drill Displacement Column (DDC) with a typical spacing of 4’-10” on center.  The 

proposed treatment ratio is about 17% under the footprint of Retaining Wall No. 9 (Type 

1) and about 15.5% under the embankment and Retaining Wall No. 8 (MSE wall).  The 

CLSM columns will extend to Elev. -15 feet (approximate 39 feet below grade).  It is 

recommended that the CLSM have an average 28-day unconfined compressive strength of 

at least 750 psi. 

 

Based on the assumptions, a composite shear strength of 9800 psf is recommended under 

Retaining Wall No. 9 and 9000 psf under Retaining Wall No. 8 and embankment are 

recommended.  The composite strength is calculated based on a residual shear strength of 

750 psf for the liquefiable soils.   
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We have performed pseudo-static slope stability analysis with an average improved 

composite shear strength of 9 ksf under the embankment and retaining walls.  The results 

indicate the stability to be satisfactory.   

 

12.0 NOTES TO DESIGNER 

It is recommended that the structure engineer verify the pile tip elevations when finalizing the pile 

data table.  Should the specified pile tip elevation required to meet lateral load demands exceed the 

specified pile tip elevation given within this report, the Geotechnical Engineer must be contacted 

for further recommendations.  

 

13.0 CONSTRUCTION CONSIDERATIONS 

13.1 General 

To a degree, the performance of any structure is dependent upon construction procedures and 

quality. Hence, observation of grading operations should be carried out by Caltrans and/or 

Solano County. If the encountered subsurface conditions differ from those forming the basis of 

our recommendations, this office should be informed in order to assess the need for design 

changes.  Therefore, the recommendations presented in this report are contingent upon good 

quality control and these geotechnical observations during construction. 

 

13.2 Open End Steel Pipe Piles 

Based on the boring data, the site is underlain by alluvial materials with some relatively thick 

granular layers.  For the proposed open end steel pipe piles, local hard driving conditions 

should be expected.  In our opinion, the overall drivability should not be an issue.  However, 

this will depend on the type and setup of the pile driving hammer.  We recommend that the 

piles be driven to the specified tip elevations.  The pile capacity will be derived primarily from 

frictional resistance along the pile shaft.   
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In the event that unanticipated pile driving conditions are encountered, it is recommended that 

the Gates formula per Caltrans standard specifications (Section 49-1.08) be used in the field for 

driving and capacity verification.  Should difficult driving be encountered where the vertical 

compression requirement is met (per Gates formula), pile driving should be allowed to 

terminate short of the specified tip elevation provided that either one of the following 

conditions are satisfied: 

 

 Other requirements including tension and lateral demands are met; 

 Any pile refusal within 5 feet above the specified tip elevation, which may be considered 

acceptable and cut off at the option of the contractor. 

 

If the piles do not attain the nominal driving resistance at the specified tip elevation (per Gates 

Formula), the piles may be allowed to stand for a “set period” of minimum 12 hours without 

driving.  If the nominal driving resistance is attained for each pile designated to be re-driven, 

the remaining piles in that footing are considered acceptable.  

 

14.0 INVESTIGATION LIMITATIONS 

Our services consist of professional opinions and recommendations made in accordance with 

generally accepted geotechnical engineering principles and practices and are based on our site 

reconnaissance and the assumption that the subsurface conditions do not deviate from observed 

conditions.  All work done is in accordance with generally accepted geotechnical engineering 

principles and practices.  No warranty, expressed or implied, of merchantability or fitness, is made 

or intended in connection with our work or by the furnishing of oral or written reports or findings. 

The scope of our services did not include any environmental assessment or investigation for the 

presence or absence of hazardous or toxic materials in structures, soil, surface water, groundwater 

or air, below or around this site.  Unanticipated soil conditions are commonly encountered and 

cannot be fully determined by taking soil samples and excavating test borings; different soil 

conditions may require that additional expenditures be made during construction to attain a 
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properly constructed project.  Some contingency fund is thus recommended to accommodate these 

possible extra costs. 

 

This report has been prepared for the proposed project as described earlier, to assist the engineer in 

the design of this project.  In the event any changes in the design or location of the facilities are 

planned, or if any variations or undesirable conditions are encountered during construction, our 

conclusions and recommendations shall not be considered valid unless the changes or variations 

are reviewed and our recommendations modified or approved by us in writing. 

 

This report is issued with the understanding that it is the designer's responsibility to ensure that the 

information and recommendations contained herein are incorporated into the project and that 

necessary steps are also taken to see that the recommendations are carried out in the field.   

 

The findings in this report are valid as of the present date.  However, changes in the subsurface 

conditions can occur with the passage of time, whether they are due to natural processes or to the 

works of man, on this or adjacent properties.  In addition, changes in applicable or appropriate 

standards occur, whether they result from legislation or from the broadening of knowledge.  

Accordingly, the findings in this report might be invalidated, wholly or partially, by changes 

outside of our control. 

 

Respectfully submitted, 

PARIKH CONSULTANTS, INC. 

               

Frank Wang, P.E., G.E. 2862    Gary Parikh, P.E., G.E. 666 

Project Engineer     Project Manager 
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Source
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APPENDIX III 

LABORATORY TESTS 
 

Classification Tests 

 

The field classification of the samples was visually verified in the laboratory according to the Unified Soil 

Classification System (ASTM Test Method D 2488, Visual-Manual Procedure). The classification has been verified 

with laboratory data as necessary.  The classification tests are presented on “Log of Test Borings”, Appendix A.   

 

Moisture-Density 

 

The natural moisture contents and dry unit weights were determined for selected undisturbed samples of the soils in 

general accordance with California Test Method 226 (Moisture Content) and 212 (Unit Weight).  This information 

was used to classify and correlate the soils.  The results are presented on Plate III-2A and III-2B. 

 

Atterberg Limits 

 

The Atterberg Limits were determined for selected samples of the fine-grained materials.  These results were used to 

classify the soils, as well as to obtain an indication of the effective strength characteristics and expansion potential 

with variations in moisture content. The Atterberg Limits were determined in general accordance with California Test 

Method 204.  The results of these tests are presented on Plates III-3, “Plasticity Chart”. 

 

Grain Size Classification 

 

Grain size classification tests (California Test Method 202) were performed on selected samples of granular soil to 

aid in the classification.  The results are presented on Plate III-4A and III-4B, "Grain Size Distribution Curves". 

 

Consolidation Tests 

 

Consolidation tests were performed on selected samples in accordance with California Test Method 219.  

The test resulrs are presented on the Plates III-5A and III-5C. 
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gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-001 1 4.5 SM 59.2 45.5

2 9.5 SC 5.6 57.0 37.5 107.8 18.1

3 14.5 CL 109.2 19.0

4 19.5 CL - 18.9

5 24.5 CL 69.5 35 23 12 100.6 25.0

6 29.5 ML 0.0 36.3 63.7 100.1 26.1

7 34.5 ML 101.1 23.3

8 39.5 SM - 22.3

9 44.5 SM - 19.6

10 49.5 SM - 20.1

11 54.5 SM - 14.2

12 59.5 ML 0.0 37.0 63.0 33 24 9 - 35.9

13 69.5 ML - 27.0

14 79.5 SM 103.4 22.3

15 89.5 SM - 27.0

16 99.5 SM - 10.7

Notes:
SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

GREEN VALLEY ROAD OVERCROSSING (OVER SB 680 ON-RAMP) C. = Consolidation D.S. = Direct Shear
ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index
SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: III-2A

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-002 1 4.5 CL 99.8 24.4

2 9.5 CL 108.0 20.4

3 14.5 SM 108.0 20.0

4 19.5 SM 0.0 63.0 37.0 102.5 25.0

5 24.5 ML 1.9 47.7 50.5 107.0 21.7

6 29.5 ML 92.1 30.1

7 34.5 CL-ML 95.3 26.7

8 39.5 ML 32 27 5 94.1 29.7 C. - See Plate No: III-5A thru III-5C

9 44.5 ML 1.3 79.0 19.6 - 34.8

10 49.5 ML 50.6 - 28.8

11 54.5 ML 91.3 31.6

12 59.5 ML - 27.2

13 69.5 SM 101.0 24.2

14 79.5 SM - 14.7

15 89.5 SM - 14.6

16 99.5 SM - 32.3

Notes:
SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

GREEN VALLEY ROAD OVERCROSSING (OVER SB 680 ON-RAMP) C. = Consolidation D.S. = Direct Shear
ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index
SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: III-2B

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-003 1 4.5 CL 2.0 98.9 22.9

2 9.5 CL 42 18 24 105.4 23.0 C. - See Plate No: III-5D thru III-5F

3 14.5 SP-SC 23.8 66.4 9.8 - 36.6

4 19.5 SM - 27.7

5 24.5 CL 1.0 86.2 35.0

6 29.5 SM 0.0 55.8 44.2 32 19 13 1.4 98.5 25.2

7 34.5 ML 0.0 49.9 50.1 96.6 27.0

8 39.5 SM 0.0 54.0 46.0 30 26 4 90.3 31.3

9 44.5 SM - 15.6

10 49.5 SW-SM 16.7 72.4 10.9 - 16.8

11 54.5 SM 26.8 45.9 27.3 - 24.2

12 59.5 SM - 18.0

13 69.5 ML - 29.1

14 79.5 SM - 21.0

15 89.5 SM - 29.9

16 99.5 SM - 18.0

Notes:
SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear
SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression
Corr. = Corrosion 

Job No.: 209130.GDR Plate No.: III-2C

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-003A 1 5.0 CL - -

2 10.0 CL - - Corr. - See Plate No: B-7A

3 13.0 SM 0.9 80.1 19.0 - 27.5

4 16.0 SM - -

5 20.0 SM - -

6 25.0 ML 0.0 34.7 65.3 37 27 10 - 36.2

7 30.0 SM - -

8 35.0 SM 7.3 43.8 48.9 33 28 5 - 28.8

9 38.0 SM - -

10 41.0 SM - -

11 44.0 SM - -

12 47.0 SM - -

13 50.0 ML 49 29 20 - 42.6

14 53.0 ML 0.3 10.8 88.9 - 37.4

15 56.0 CL 0.0 13.5 86.5 41 23 18 - 25.8

16 59.0 CL - -

17 62.0 CL - -

18 65.0 ML 0.0 29.7 70.3 37 30 7 - 33.7

19 68.0 ML - -

20 71.0 ML - -

21 74.0 SM 0.0 56.8 43.2 - 33.0

22 77.0 SM - -

23 80.0 SM - -

Notes:
SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear
SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression
Corr. = Corrosion 

Job No.: 209130.GDR Plate No.: III-2D

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-133 1 2.0 CH 97.5 26.3

2 5.0 CL 104.5 20.6

3 10.0 CL 36 16 20 110.0 19.4 C. - See Plate No:III-5G thru III-5I

4 15.0 SM 0.3 64.6 35.1 98.8 23.3

5 20.0 CL - 26.4

6 25.0 CL 45 21 24 5.5 103.4 22.6

7 30.0 CL 101.8 25.7

8 35.0 CL 100.3 23.4

9 40.0 CL 99.5 25.7

10 45.0 SC 3.4 73.8 22.8 101.5 25.8

11 50.0 SM - 27.1

12 55.0 SC - 17.7

13 60.0 SM 0.0 82.7 17.3 87.3 30.6

Notes:
SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear
SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression
Corr. = Corrosion 

Job No.: 209130.GDR Plate No.: III-2F

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-133A 1 5.0 CL - - Corr. - See Plate No: B-7K

2 10.0 CL - -

3 13.0 CL - -

4 16.0 CL - -

5 20.0 CL - -

6 25.0 CL - -

7 30.0 CL - -

8 35.0 CL 0.3 42.9 56.8 38 20 18 - 25.2

9 40.0 CL - -

10 43.0 SM 0.3 59.8 39.8 32 25 7 - 35.1

11 46.0 SM - -

12 49.0 SM 0.0 65.0 35.0 35 29 6 - 36.3

13 52.0 SP-SM - -

14 55.0 SP-SM - -

15 58.0 ML - -

16 61.0 SM - -

17 64.0 SM - -

18 70.0 ML 1.1 25.8 73.2 41 28 13 - 26.5

Notes:
SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear
SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression
Corr. = Corrosion 

Job No.: 209130.GDR Plate No.: III-2G

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



0

10

20

30

40

50

60

70

80

0 20 40 60 80 100

24.5

59.5

39.5

9.5

29.5

39.5

10.0

25.0

25.0

35.0

50.0

56.0

65.0

35.0

43.0

III-3A

CL or OL

Boring
Number

Sample
Number

Depth
(feet)

Test
Symbol

Moisture
Content (%)

CL-ML

CH or OH

MH or OH

P
LA

S
T

IC
IT

Y
 IN

D
E

X
, P

I

"A" LINE

LIQUID LIMIT, LL

PLASTICITY CHART

25

36

30

23

25

31

19

23

36

29

43

26

34

25

35

PL PI Description

A-09-001

A-09-001

A-09-002

A-09-003

A-09-003

A-09-003

A-09-133

A-09-133

R-10-003A

R-10-003A

R-10-003A

R-10-003A

R-10-003A

R-10-133A

R-10-133A

MC-5

SPT-12

MC-8

MC-2

MC-6

MC-8

MC-3

MC-6

SPT-6

SPT-8

SPT-13

SPT-15

SPT-18

SPT-8

SPT-10

ML or OL

35

33

32

42

32

30

36

45

37

33

49

41

37

38

32

23

24

5

18

19

26

16

21

27

28

29

23

30

20

25

12

9

27

24

13

4

20

24

10

5

20

18

7

18

7

SANDY LEAN CLAY (CL)

SANDY SILT (ML)

SANDY SILT (ML)

LEAN CLAY WITH SAND (CL)

SILTY SAND (SM)

SILTY SAND (SM)

SANDY LEAN CLAY (CL)

LEAN CLAY (CL)

SANDY SILT (ML)

SILTY SAND (SM)

SILT (ML)

LEAN CLAY (CL)

SILT WITH SAND (ML)

SANDY LEAN CLAY (CL)

SILTY SAND (SM)

LL

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS ENGINEERING

PLATE NO:

GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP)

SOLANO COUNTY, CALIFORNIA

2009-130-GDRJOB NO:



0

10

20

30

40

50

60

70

80

0 20 40 60 80 100

49.0

70.0

III-3B

CL or OL

Boring
Number

Sample
Number

Depth
(feet)

Test
Symbol

Moisture
Content (%)

CL-ML

CH or OH

MH or OH

P
LA

S
T

IC
IT

Y
 IN

D
E

X
, P

I

"A" LINE

LIQUID LIMIT, LL

PLASTICITY CHART

36

27

PL PI Description

R-10-133A

R-10-133A

SPT-12

SPT-18

ML or OL

35

41

29

28

6

13

SILTY SAND (SM)

SILT WITH SAND (ML)

LL

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS ENGINEERING

PLATE NO:

GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP)

SOLANO COUNTY, CALIFORNIA

2009-130-GDRJOB NO:



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

A-09-001

A-09-001

A-09-001

A-09-002

MC-2

MC-6

SPT-12

MC-4

9.5

29.5

59.5

19.5

33 9

CLAYEY SAND (SC)

SANDY SILT (ML)

SANDY SILT (ML)

SILTY SAND (SM)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200

COBBLES
GRAVEL SAND

coarse fine coarse medium fine
SILT AND CLAY

P
E

R
C

E
N

T
 P

A
S

S
IN

G

P
E

R
C

E
N

T
 R

E
T

A
IN

E
D

GRAIN SIZES IN MILLIMETERS

0

10

20

30

40

50

60

70

80

90

100
200 0.05 0.02 0.005 0.00250 20 5 2 0.5 0.2

U.S. STANDARD SIEVE SIZES HYDROMETER  ANALYSESU.S. STANDARD SIEVE OPENING

GRAIN SIZE DISTRIBUTION CURVES

LL PI Description

P
A

R
IK

H
 C

O
N

S
U

L
T

A
N

T
S

, IN
C

.
G

R
E

E
N

 V
A

L
L

E
Y

 R
O

A
D

 O
C

 (O
V

E
R

 S
B

 680 O
N

-R
A

M
P

)

S
O

L
A

N
O

 C
O

U
N

T
Y

, C
A

L
IF

O
R

N
IA

G
E

O
T

E
C

H
N

IC
A

L
 C

O
N

S
U

L
T

A
N

T
S

M
A

T
E

R
IA

L
S

 E
N

G
IN

E
E

R
IN

G
P

L
A

T
E

 N
O

:
III-4A

2009-130-G
D

R
JO

B
 N

O
:



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

A-09-002

A-09-002

A-09-003

A-09-003

MC-5

SPT-9

MC-3

MC-6

24.5

44.5

14.5

29.5 32 13

SANDY SILT (ML)

SILTY SAND (SM)

POORLY GRADED SAND WITH CLAY AND GRAVEL (SP-SC)

SILTY SAND (SM)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200

COBBLES
GRAVEL SAND

coarse fine coarse medium fine
SILT AND CLAY

P
E

R
C

E
N

T
 P

A
S

S
IN

G

P
E

R
C

E
N

T
 R

E
T

A
IN

E
D

GRAIN SIZES IN MILLIMETERS

0

10

20

30

40

50

60

70

80

90

100
200 0.05 0.02 0.005 0.00250 20 5 2 0.5 0.2

U.S. STANDARD SIEVE SIZES HYDROMETER  ANALYSESU.S. STANDARD SIEVE OPENING

GRAIN SIZE DISTRIBUTION CURVES

LL PI Description

P
A

R
IK

H
 C

O
N

S
U

L
T

A
N

T
S

, IN
C

.
G

R
E

E
N

 V
A

L
L

E
Y

 R
O

A
D

 O
C

 (O
V

E
R

 S
B

 680 O
N

-R
A

M
P

)

S
O

L
A

N
O

 C
O

U
N

T
Y

, C
A

L
IF

O
R

N
IA

G
E

O
T

E
C

H
N

IC
A

L
 C

O
N

S
U

L
T

A
N

T
S

M
A

T
E

R
IA

L
S

 E
N

G
IN

E
E

R
IN

G
P

L
A

T
E

 N
O

:
III-4B

2009-130-G
D

R
JO

B
 N

O
:



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

A-09-003

A-09-003

A-09-003

A-09-003

MC-7

MC-8

MC-10

MC-11

34.5

39.5

49.5

54.5

30 4

SANDY SILT (ML)

SILTY SAND (SM)

WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM)

SILTY SAND WITH GRAVEL (SM)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200

COBBLES
GRAVEL SAND

coarse fine coarse medium fine
SILT AND CLAY

P
E

R
C

E
N

T
 P

A
S

S
IN

G

P
E

R
C

E
N

T
 R

E
T

A
IN

E
D

GRAIN SIZES IN MILLIMETERS

0

10

20

30

40

50

60

70

80

90

100
200 0.05 0.02 0.005 0.00250 20 5 2 0.5 0.2

U.S. STANDARD SIEVE SIZES HYDROMETER  ANALYSESU.S. STANDARD SIEVE OPENING

GRAIN SIZE DISTRIBUTION CURVES

LL PI Description

P
A

R
IK

H
 C

O
N

S
U

L
T

A
N

T
S

, IN
C

.
G

R
E

E
N

 V
A

L
L

E
Y

 R
O

A
D

 O
C

 (O
V

E
R

 S
B

 680 O
N

-R
A

M
P

)

S
O

L
A

N
O

 C
O

U
N

T
Y

, C
A

L
IF

O
R

N
IA

G
E

O
T

E
C

H
N

IC
A

L
 C

O
N

S
U

L
T

A
N

T
S

M
A

T
E

R
IA

L
S

 E
N

G
IN

E
E

R
IN

G
P

L
A

T
E

 N
O

:
III-4C

2009-130-G
D

R
JO

B
 N

O
:



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

A-09-133

A-09-133

A-09-133

R-10-003A

MC-4

MC-10

MC-13

SPT-3

15.0

45.0

60.0

13.0

SILTY SAND (SM)

CLAYEY SAND (SC)

SILTY SAND (SM)

SILTY SAND (SM)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200

COBBLES
GRAVEL SAND

coarse fine coarse medium fine
SILT AND CLAY

P
E

R
C

E
N

T
 P

A
S

S
IN

G

P
E

R
C

E
N

T
 R

E
T

A
IN

E
D

GRAIN SIZES IN MILLIMETERS

0

10

20

30

40

50

60

70

80

90

100
200 0.05 0.02 0.005 0.00250 20 5 2 0.5 0.2

U.S. STANDARD SIEVE SIZES HYDROMETER  ANALYSESU.S. STANDARD SIEVE OPENING

GRAIN SIZE DISTRIBUTION CURVES

LL PI Description

P
A

R
IK

H
 C

O
N

S
U

L
T

A
N

T
S

, IN
C

.
G

R
E

E
N

 V
A

L
L

E
Y

 R
O

A
D

 O
C

 (O
V

E
R

 S
B

 680 O
N

-R
A

M
P

)

S
O

L
A

N
O

 C
O

U
N

T
Y

, C
A

L
IF

O
R

N
IA

G
E

O
T

E
C

H
N

IC
A

L
 C

O
N

S
U

L
T

A
N

T
S

M
A

T
E

R
IA

L
S

 E
N

G
IN

E
E

R
IN

G
P

L
A

T
E

 N
O

:
III-4D

2009-130-G
D

R
JO

B
 N

O
:



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

R-10-003A

R-10-003A

R-10-003A

R-10-003A

SPT-6

SPT-8

SPT-14

SPT-15

25.0

35.0

53.0

56.0

37

33

41

10

5

18

SANDY SILT (ML)

SILTY SAND (SM)

SILT (ML)

LEAN CLAY (CL)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200

COBBLES
GRAVEL SAND

coarse fine coarse medium fine
SILT AND CLAY

P
E

R
C

E
N

T
 P

A
S

S
IN

G

P
E

R
C

E
N

T
 R

E
T

A
IN

E
D

GRAIN SIZES IN MILLIMETERS

0

10

20

30

40

50

60

70

80

90

100
200 0.05 0.02 0.005 0.00250 20 5 2 0.5 0.2

U.S. STANDARD SIEVE SIZES HYDROMETER  ANALYSESU.S. STANDARD SIEVE OPENING

GRAIN SIZE DISTRIBUTION CURVES

LL PI Description

P
A

R
IK

H
 C

O
N

S
U

L
T

A
N

T
S

, IN
C

.
G

R
E

E
N

 V
A

L
L

E
Y

 R
O

A
D

 O
C

 (O
V

E
R

 S
B

 680 O
N

-R
A

M
P

)

S
O

L
A

N
O

 C
O

U
N

T
Y

, C
A

L
IF

O
R

N
IA

G
E

O
T

E
C

H
N

IC
A

L
 C

O
N

S
U

L
T

A
N

T
S

M
A

T
E

R
IA

L
S

 E
N

G
IN

E
E

R
IN

G
P

L
A

T
E

 N
O

:
III-4E

2009-130-G
D

R
JO

B
 N

O
:



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

R-10-003A

R-10-003A

R-10-133A

R-10-133A

SPT-18

SPT-21

SPT-8

SPT-10

65.0

74.0

35.0

43.0

37

38

32

7

18

7

SILT WITH SAND (ML)

SILTY SAND (SM)

SANDY LEAN CLAY (CL)

SILTY SAND (SM)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200

COBBLES
GRAVEL SAND

coarse fine coarse medium fine
SILT AND CLAY

P
E

R
C

E
N

T
 P

A
S

S
IN

G

P
E

R
C

E
N

T
 R

E
T

A
IN

E
D

GRAIN SIZES IN MILLIMETERS

0

10

20

30

40

50

60

70

80

90

100
200 0.05 0.02 0.005 0.00250 20 5 2 0.5 0.2

U.S. STANDARD SIEVE SIZES HYDROMETER  ANALYSESU.S. STANDARD SIEVE OPENING

GRAIN SIZE DISTRIBUTION CURVES

LL PI Description

P
A

R
IK

H
 C

O
N

S
U

L
T

A
N

T
S

, IN
C

.
G

R
E

E
N

 V
A

L
L

E
Y

 R
O

A
D

 O
C

 (O
V

E
R

 S
B

 680 O
N

-R
A

M
P

)

S
O

L
A

N
O

 C
O

U
N

T
Y

, C
A

L
IF

O
R

N
IA

G
E

O
T

E
C

H
N

IC
A

L
 C

O
N

S
U

L
T

A
N

T
S

M
A

T
E

R
IA

L
S

 E
N

G
IN

E
E

R
IN

G
P

L
A

T
E

 N
O

:
III-4F

2009-130-G
D

R
JO

B
 N

O
:



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

R-10-133A

R-10-133A

SPT-12

SPT-18

49.0

70.0

35

41

6

13

SILTY SAND (SM)

SILT WITH SAND (ML)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200

COBBLES
GRAVEL SAND

coarse fine coarse medium fine
SILT AND CLAY

P
E

R
C

E
N

T
 P

A
S

S
IN

G

P
E

R
C

E
N

T
 R

E
T

A
IN

E
D

GRAIN SIZES IN MILLIMETERS

0

10

20

30

40

50

60

70

80

90

100
200 0.05 0.02 0.005 0.00250 20 5 2 0.5 0.2

U.S. STANDARD SIEVE SIZES HYDROMETER  ANALYSESU.S. STANDARD SIEVE OPENING

GRAIN SIZE DISTRIBUTION CURVES

LL PI Description

P
A

R
IK

H
 C

O
N

S
U

L
T

A
N

T
S

, IN
C

.
G

R
E

E
N

 V
A

L
L

E
Y

 R
O

A
D

 O
C

 (O
V

E
R

 S
B

 680 O
N

-R
A

M
P

)

S
O

L
A

N
O

 C
O

U
N

T
Y

, C
A

L
IF

O
R

N
IA

G
E

O
T

E
C

H
N

IC
A

L
 C

O
N

S
U

L
T

A
N

T
S

M
A

T
E

R
IA

L
S

 E
N

G
IN

E
E

R
IN

G
P

L
A

T
E

 N
O

:
III-4G

2009-130-G
D

R
JO

B
 N

O
:



ltran
Rectangle

ltran
Typewritten Text
PLATE NO.: III-5A

ltran
Typewritten Text



ltran
Rectangle

ltran
Typewritten Text
PLATE NO.: III-5B



fwang
Typewritten Text
PLATE NO. III-6A 

fwang
Typewritten Text



fwang
Typewritten Text
PLATE NO. III-6B 



fwang
Typewritten Text
PLATE NO. III-6C 



 

 

 

 

APPENDIX IV 

 



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATERIALS TESTING

GREEN VALLEY ROAD OVERCROSSING (OVER SB 680 ON-RAMP)
SOLANO COUNTY, CALIFORNIA

JOB NO.: 2009-130-GDR PLATE NO.: IV-1

PROJECT OACATION MAP

FAULT MAP

Legend
212 - Cordelia Fault (RLSS)
213- Green Valley Fault (RLSS)
415- West Napa Fault Zone (Browns Valley 
Section)(RLSS)
416- West Napa Fault Zone (Napa County Airport 
Section) (RLSS)

Source
Modified from "2007 Caltrans Deterministic PGA 
map" by Martha Merriam & Tom Shantz

Approximate

0 mile 15



1. Vs=205 m/s 2. Vs=285 m/s
0.000 0.642 0.748
0.100 1.045 1.284
0.200 1.349 1.599
0.300 1.397 1.609
0.500 1.332 1.460
1.000 1.134 1.116
2.000 0.659 0.563
3.000 0.410 0.337
4.000 0.287 0.232
5.000 0.226 0.179
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Spectral Accel. (g)
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ARS DESIGN CURVE
GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP)

SOLANO COUNTY, CALIFORNIA

1. Vs=205 m/s

2. Vs=285 m/s

3. Envelope

Site Location: 38.21537755 N/122.1383357 W
Seismic design criteria is governed by USGS 2008 Deaggregation (beta)
1. Vs=205 m/s (liquefiable soils modeled as clay with residual strength per Seed & Harder (1990)
2. Vs=285 m/s (non-liquefied case)
3. Recommended Design Curve = Envelope of above two curves

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATERIALS TESTING
JOB NO.: 2009-130-GDR PLATE NO.: IV-2

GREEN VALLEY ROAD OVERCROSSING (OVER SB 680 ON-RAMP)
SOLANO COUNTY, CALIFORNIA
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Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
38.2154 -122.1383

VS30 (m/s) = 205

Z 1.0 (m) = 0

Z 2.5 (km) = 0

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 

Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.482 1 1 0.482 0 0.695 1.000 0.696 1.000 0.484 0.482 0.5%
0.02 0.542 1 1 0.542 0.2 1.720 1.000 0.527 1.000 0.907 0.903 0.5%

0.022 0.55 1 1 0.55 0.3 1.444 1.000 0.712 1.000 1.029 0.978 4.9%
0.025 0.562 1 1 0.562 1 0.510 1.200 1.533 1.000 0.937 0.934 0.4%

Place ARS Online Probabilistic Data Here               "Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs (or 
975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is used to 
estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the "calculation" 
tab.

6.2

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information
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Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)

Probabilistic_Response_Spectrum_(Green Valley RD TEMP OC_205_2010 0602).xls     6/9/2010      3:04 PM

0.029 0.577 1 1 0.577
0.03 0.58 1 1 0.58 Max % Difference = 4.9%

0.032 0.586 1 1 0.586
0.035 0.595 1 1 0.595
0.036 0.598 1 1 0.598
0.04 0.609 1 1 0.609 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors
0.042 0.614 1 1 0.614
0.044 0.618 1 1 0.618
0.045 0.621 1 1 0.621
0.046 0.623 1 1 0.623
0.048 0.627 1 1 0.627 0 0.6419 1.000 1.000 0.642 0.482 24.9%
0.05 0.632 1 1 0.632 0.1 1.0449 1.000 1.000 1.045 0.71 32.1%

0.055 0.642 1 1 0.642 0.2 1.3489 1.000 1.000 1.349 0.903 33.1%
0.06 0.651 1 1 0.651 0.3 1.3974 1.000 1.000 1.397 0.978 30.0%

0.065 0.66 1 1 0.66 0.5 1.3322 1.000 1.000 1.332 0.989 25.8%
0.067 0.664 1 1 0.664 1 0.9447 1.200 1.000 1.134 0.934 17.6%
0.07 0.668 1 1 0.668 2 0.5495 1.200 1.000 0.659 0.62 6.0%

0.075 0.676 1 1 0.676 3 0.3418 1.200 1.000 0.410 0.398 3.0%
0.08 0.684 1 1 0.684 4 0.2389 1.200 1.000 0.287 0.278 3.0%

0.085 0.691 1 1 0.691 5 0.1883 1.200 1.000 0.226 0.217 4.0%
0.09 0.697 1 1 0.697
0.095 0.704 1 1 0.704 Max % Difference = 25.8%
0.1 0.71 1 1 0.71
0.11 0.734 1 1 0.734
0.12 0.756 1 1 0.756
0.13 0.777 1 1 0.777

0.133 0.783 1 1 0.783
0.14 0.798 1 1 0.798
0.15 0.817 1 1 0.817
0.16 0.835 1 1 0.835
0.17 0.853 1 1 0.853
0.18 0.87 1 1 0.87
0.19 0.887 1 1 0.887
0.2 0.903 1 1 0.903
0.22 0.92 1 1 0.92
0.24 0.936 1 1 0.936
0.25 0.943 1 1 0.943

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS 
Deagg     

Spec Accel
Period 
(sec)

INPUT   
USGS 

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect
Adj. For Basin 

Effect

ARS Online 
Final Adj. 

Spect. Accel.

Probabilistic_Response_Spectrum_(Green Valley RD TEMP OC_205_2010 0602).xls     6/9/2010      3:04 PM



Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
38.2154 -122.1383

VS30 (m/s) = 285

Z 1.0 (m) = 0

Z 2.5 (km) = 0

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 

Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.643 1 1 0.643 0 0.695 1.000 0.928 1.000 0.645 0.643 0.4%
0.02 0.744 1 1 0.744 0.2 1.720 1.000 0.739 1.000 1.272 1.264 0.6%

0.022 0.76 1 1 0.76 0.3 1.444 1.000 0.978 1.000 1.413 1.346 4.7%
0.025 0.781 1 1 0.781 1 0.510 1.200 1.717 1.000 1.050 1.046 0.4%

Place ARS Online Probabilistic Data Here               "Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs (or 
975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is used to 
estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the "calculation" 
tab.

6.2

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information
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Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)
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0.029 0.806 1 1 0.806
0.03 0.811 1 1 0.811 Max % Difference = 4.7%

0.032 0.823 1 1 0.823
0.035 0.838 1 1 0.838
0.036 0.843 1 1 0.843
0.04 0.862 1 1 0.862 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors
0.042 0.871 1 1 0.871
0.044 0.88 1 1 0.88
0.045 0.884 1 1 0.884
0.046 0.888 1 1 0.888
0.048 0.897 1 1 0.897 0 0.7477 1.000 1.000 0.748 0.643 14.0%
0.05 0.904 1 1 0.904 0.1 1.2835 1.000 1.000 1.284 1.048 18.3%

0.055 0.923 1 1 0.923 0.2 1.5989 1.000 1.000 1.599 1.264 20.9%
0.06 0.94 1 1 0.94 0.3 1.609 1.000 1.000 1.609 1.346 16.3%
0.065 0.956 1 1 0.956 0.5 1.4599 1.000 1.000 1.460 1.292 11.5%
0.067 0.962 1 1 0.962 1 0.9299 1.200 1.000 1.116 1.046 6.3%
0.07 0.971 1 1 0.971 2 0.4695 1.200 1.000 0.563 0.555 1.5%

0.075 0.986 1 1 0.986 3 0.2809 1.200 1.000 0.337 0.337 0.0%
0.08 0.999 1 1 0.999 4 0.1935 1.200 1.000 0.232 0.232 0.1%

0.085 1.012 1 1 1.012 5 0.14957 1.200 1.000 0.179 0.18 0.3%
0.09 1.024 1 1 1.024
0.095 1.036 1 1 1.036 Max % Difference = 11.5%
0.1 1.048 1 1 1.048
0.11 1.075 1 1 1.075
0.12 1.101 1 1 1.101
0.13 1.125 1 1 1.125

0.133 1.132 1 1 1.132
0.14 1.148 1 1 1.148
0.15 1.169 1 1 1.169
0.16 1.19 1 1 1.19
0.17 1.21 1 1 1.21
0.18 1.229 1 1 1.229
0.19 1.247 1 1 1.247
0.2 1.264 1 1 1.264
0.22 1.283 1 1 1.283
0.24 1.3 1 1 1.3
0.25 1.308 1 1 1.308

INPUT   
USGS 

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect
Adj. For Basin 

Effect

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS 
Deagg     

Spec Accel
Period 
(sec)

Probabilistic_Response_Spectrum_(Green Valley RD TEMP OC_285_2010 0602).xls     6/9/2010      3:05 PM



 

 

 

 

Liquefaction Analysis Results 

 



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-001 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'
No (ft) Type Count Type (psf) (psf)

1 4.5 1 20 MC 562.5 563 0.99 0.45 13.0 0.92 1.00 1.0 1.05 12.5 1.49 18.6 18.6 1.00 1
2 9.5 1 12 MC 1187.5 1188 0.98 0.45 7.8 0.92 1.00 1.0 1.05 7.5 1.23 9.2 38% 16.0 0.17 1.00 1 (0.47)
3 14.5 2 50 MC 1812.5 1531 0.97 32.5 0.92 1.00 1.0 1.05 31.3 1.12 35.0 1.00 1
4 19.5 2 38 MC 2437.5 1844 0.96 24.7 0.92 1.00 1.0 1.05 23.8 1.04 24.6 1.00 1
5 24.5 2 36 MC 3062.5 2156 0.94 23.4 0.92 1.00 1.0 1.05 22.5 0.97 21.8 0.97 1
6 29.5 1 25 MC 3687.5 2469 0.92 0.63 16.3 0.92 1.00 1.0 1.05 15.6 0.90 14.1 64% 22.0 0.24 0.93 1 (0.44)
7 34.5 1 100 MC 4312.5 2781 0.89 0.63 65.0 0.92 1.00 1.0 1.05 62.6 0.85 53.1 53.1 0.88 1 NON-LIQ.
8 39.5 1 100 SPT 4937.5 3094 0.86 0.62 100.0 0.92 1.00 1.2 1.05 115.5 0.80 92.5 92.5 0.84 1 NON-LIQ.
9 44.5 1 100 SPT 5562.5 3406 0.81 0.60 100.0 0.92 1.00 1.2 1.05 115.5 0.76 87.5 87.5 0.81 1 NON-LIQ.
10 49.5 1 100 SPT 6187.5 3719 0.76 0.57 100.0 0.92 1.00 1.2 1.05 115.5 0.72 83.1 83.1 0.78 1 NON-LIQ.
11 54.5 1 69 SPT 6812.5 4031 0.71 0.54 69.0 0.92 1.00 1.2 1.05 79.7 0.68 54.5 54.5 0.76 1 NON-LIQ.
12 59.5 1 11 SPT 7437.5 4344 0.66 0.52 11.0 0.92 1.00 1.2 1.05 12.7 0.65 8.3 63% 14.9 0.16 0.81 1 (0.31)
13 69.5 2 100 MC 8687.5 4969 0.59 65.0 0.92 1.00 1.0 1.05 62.6 0.60 37.4 0.69 1
14 79.5 2 100 MC 9937.5 5594 0.55 65.0 0.92 1.00 1.0 1.05 62.6 0.55 34.4 0.66 1
15 89.5 2 62 SPT 11188 6219 0.52 62.0 0.92 1.00 1.2 1.05 71.6 0.51 36.6 0.64 1
16 99.5 1 100 SPT 12438 6844 0.50 0.41 100.0 0.92 1.00 1.2 1.05 115.5 0.48 55.0 55.0 0.61 1 NON-LIQ.

Note:
1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships
      for FC < 5%                   = 0,                                    = 1.0
      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))
      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.
5. PGA of 0.66g was based on USGS 2008 Deaggregation.
Reference:  

N60CE CR CS K

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

CYCLIC STRESS RATIO (CSR) F.S.=(CRR 7.5 /CSR)*MSF*K *K

F.C. (N1)60, CS CRR7.5CSR Eqiv.
SPT-N

(N1)60rd CB K F.S.

LIQUEFACTION RESISTANCE (CRR 7.5 )

CN

Liquefaction 80-680-12 (2011 0706).xlsx 7/7/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-002 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'
No (ft) Type Count Type (psf) (psf)

1 4.5 2 30 MC 562.5 563 0.99 19.5 0.92 1.00 1.0 1.05 18.8 1.49 27.9 1.00 1
2 9.5 2 27 MC 1187.5 1188 0.98 17.6 0.92 1.00 1.0 1.05 16.9 1.23 20.7 1.00 1
3 14.5 1 22 MC 1812.5 1531 0.97 0.52 14.3 0.92 1.00 1.0 1.05 13.8 1.12 15.4 35% 23.5 0.26 1.00 1 (0.63)
4 19.5 1 28 MC 2437.5 1844 0.96 0.58 18.2 0.92 1.00 1.0 1.05 17.5 1.04 18.2 37% 26.8 0.33 1.00 1 (0.71)
5 24.5 1 39 MC 3062.5 2156 0.94 0.61 25.4 0.92 1.00 1.0 1.05 24.4 0.97 23.6 51% 33.3 0.97 1 NON-LIQ.
6 29.5 2 65 MC 3687.5 2469 0.92 42.3 0.92 1.00 1.0 1.05 40.7 0.90 36.8 0.92 1
7 34.5 2 65 MC 4312.5 2781 0.89 42.3 0.92 1.00 1.0 1.05 40.7 0.85 34.5 0.88 1
8 39.5 1 31 MC 4937.5 3094 0.86 0.62 20.2 0.92 1.00 1.0 1.05 19.4 0.80 15.5 50% 23.6 0.27 0.85 1 (0.45)
9 44.5 1 23 SPT 5562.5 3406 0.81 0.60 23.0 0.92 1.00 1.2 1.05 26.6 0.76 20.1 20% 25.3 0.30 0.82 1 (0.50)
10 49.5 1 36 SPT 6187.5 3719 0.76 0.57 36.0 0.92 1.00 1.2 1.05 41.6 0.72 29.9 51% 40.9 0.78 1 NON-LIQ.
11 54.5 2 100 MC 6812.5 4031 0.71 65.0 0.92 1.00 1.0 1.05 62.6 0.68 42.8 0.76 1
12 59.5 2 71 SPT 7437.5 4344 0.66 71.0 0.92 1.00 1.2 1.05 82.0 0.65 53.5 0.73 1
13 69.5 1 64 MC 8687.5 4969 0.59 0.47 41.6 0.92 1.00 1.0 1.05 40.0 0.60 23.9 20% 29.4 0.43 0.69 1 (0.79)
14 79.5 1 33 SPT 9937.5 5594 0.55 0.44 33.0 0.92 1.00 1.2 1.05 38.1 0.55 21.0 20% 26.3 0.32 0.67 1 (0.60)
15 89.5 1 100 SPT 11188 6219 0.52 0.43 100.0 0.92 1.00 1.2 1.05 115.5 0.51 59.0 59.0 0.64 1 NON-LIQ.
16 99.5 2 100 SPT 12438 6844 0.50 100.0 0.92 1.00 1.2 1.05 115.5 0.48 55.0 0.61 1

Note:
1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships
      for FC < 5%                   = 0,                                    = 1.0
      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))
      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.
5. PGA of 0.66g was based on USGS 2008 Deaggregation.
Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR Eqiv.
SPT-N

CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-003 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.66

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 18 MC 562.5 563 0.99 11.7 0.92 1.00 1.0 1.05 11.3 1.49 16.7 1.00 1

2 9.5 2 17 MC 1187.5 1188 0.98 11.1 0.92 1.00 1.0 1.05 10.6 1.23 13.0 1.00 1

3 14.5 1 100 MC 1812.5 1531 0.97 0.49 65.0 0.92 1.00 1.0 1.05 62.6 1.12 70.0 70.0 1.00 1 NON-LIQ.

4 19.5 2 23 MC 2437.5 1844 0.96 15.0 0.92 1.00 1.0 1.05 14.4 1.04 14.9 1.00 1

5 24.5 2 29 MC 3062.5 2156 0.94 18.9 0.92 1.00 1.0 1.05 18.1 0.97 17.5 0.97 1

6 29.5 1 28 MC 3687.5 2469 0.92 0.59 18.2 0.92 1.00 1.0 1.05 17.5 0.90 15.8 44% 24.0 0.27 0.93 1 (0.53)

7 34.5 1 50 MC 4312.5 2781 0.89 0.59 32.5 0.92 1.00 1.0 1.05 31.3 0.85 26.6 50% 36.9 0.88 1 NON-LIQ.

8 39.5 1 39 MC 4937.5 3094 0.86 0.59 25.4 0.92 1.00 1.0 1.05 24.4 0.80 19.5 46% 28.5 0.39 0.84 1 (0.69)

9 44.5 1 36 SPT 5562.5 3406 0.81 0.57 36.0 0.92 1.00 1.2 1.05 41.6 0.76 31.5 11% 33.6 0.81 1 NON-LIQ.

10 49.5 1 41 SPT 6187.5 3719 0.76 0.54 41.0 0.92 1.00 1.2 1.05 47.4 0.72 34.1 11% 36.2 0.78 1 NON-LIQ.

11 54.5 1 35 SPT 6812.5 4031 0.71 0.51 35.0 0.92 1.00 1.2 1.05 40.4 0.68 27.7 27% 35.7 0.76 1 NON-LIQ.

12 59.5 1 51 SPT 7437.5 4344 0.66 0.49 51.0 0.92 1.00 1.2 1.05 58.9 0.65 38.4 25% 47.1 0.73 1 NON-LIQ.

13 69.5 2 44 SPT 8687.5 4969 0.59 44.0 0.92 1.00 1.2 1.05 50.8 0.60 30.3 0.69 1

14 79.5 1 80 SPT 9937.5 5594 0.55 0.42 80.0 0.92 1.00 1.2 1.05 92.4 0.55 50.9 50.9 0.66 1 NON-LIQ.

15 89.5 1 36 SPT 11188 6219 0.52 0.40 36.0 0.92 1.00 1.2 1.05 41.6 0.51 21.2 20% 26.5 0.33 0.65 1 (0.65)

16 99.5 1 100 SPT 12438 6844 0.50 0.39 100.0 0.92 1.00 1.2 1.05 115.5 0.48 55.0 55.0 0.61 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. R-10-003A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 6 2 8 SPT 750 750 0.99 8.0 1.42 0.75 1.2 1.05 10.7 1.40 15.0 1.00 1

2 11 2 8 SPT 1375 1313 0.98 8.0 1.42 0.80 1.2 1.05 11.4 1.19 13.5 1.00 1

3 14 1 8 SPT 1750 1500 0.97 0.52 8.0 1.42 0.85 1.2 1.05 12.1 1.13 13.7 19% 18.1 0.19 1.00 1 (0.46)

4 17 1 11 SPT 2125 1688 0.96 0.55 11.0 1.42 0.85 1.2 1.05 16.7 1.08 18.0 35% 26.6 0.33 1.00 1 (0.73)

5 21 1 16 SPT 2625 1938 0.95 0.59 16.0 1.42 0.95 1.2 1.05 27.1 1.01 27.5 10% 29.0 0.41 1.00 1 (0.86)

6 26 1 12 SPT 3250 2250 0.94 0.62 12.0 1.42 0.95 1.2 1.05 20.3 0.95 19.3 65% 28.1 0.37 0.96 1 (0.72)

7 31 1 13 SPT 3875 2563 0.92 0.63 13.0 1.42 1.00 1.2 1.05 23.2 0.89 20.6 35% 30.0 0.92 1 NON-LIQ.

8 36 1 12 SPT 4500 2875 0.88 0.63 12.0 1.42 1.00 1.2 1.05 21.4 0.83 17.9 49% 26.4 0.32 0.90 1 (0.57)

9 39 1 12 SPT 4875 3063 0.86 0.62 12.0 1.42 1.00 1.2 1.05 21.4 0.81 17.3 40% 25.7 0.31 0.88 1 (0.54)

10 42 1 33 SPT 5250 3250 0.83 0.61 33.0 1.42 1.00 1.2 1.05 58.9 0.78 45.9 45.9 0.82 1 NON-LIQ.

11 45 1 13 SPT 5625 3438 0.80 0.60 13.0 1.42 1.00 1.2 1.05 23.2 0.75 17.5 30% 24.9 0.29 0.85 1

12 48 1 39 SPT 6000 3625 0.77 0.58 39.0 1.42 1.00 1.2 1.05 69.6 0.73 50.8 50.8 0.79 1 NON-LIQ.

13 51 2 10 SPT 6375 3813 0.74 10.0 1.42 1.00 1.2 1.05 17.9 0.71 12.6 0.84 1

14 54 2 8 SPT 6750 4000 0.71 8.0 1.42 1.00 1.2 1.05 14.3 0.69 9.8 0.84 1

15 57 2 19 SPT 7125 4188 0.68 19.0 1.42 1.00 1.2 1.05 33.9 0.67 22.7 0.78 1

16 60 1 28 SPT 7500 4375 0.66 0.51 28.0 1.42 1.00 1.2 1.05 50.0 0.65 32.5 32.5 0.74 1 NON-LIQ.

17 63 1 29 SPT 7875 4563 0.64 0.50 29.0 1.42 1.00 1.2 1.05 51.8 0.63 32.7 32.7 0.73 1 NON-LIQ.

18 66 1 25 SPT 8250 4750 0.62 0.49 25.0 1.42 1.00 1.2 1.05 44.6 0.62 27.5 20% 33.3 0.73 1 NON-LIQ.

19 69 1 8 SPT 8625 4938 0.60 0.47 8.0 1.42 1.00 1.2 1.05 14.3 0.60 8.6 8.6 0.10 0.81 1 (0.21)

20 72 1 28 SPT 9000 5125 0.58 0.46 28.0 1.42 1.00 1.2 1.05 50.0 0.58 29.2 29.2 0.42 0.71 1 (0.79)

21 75 1 23 SPT 9375 5313 0.57 0.46 23.0 1.42 1.00 1.2 1.05 41.1 0.57 23.4 43% 33.1 0.72 1 NON-LIQ.

22 78 1 43 SPT 9750 5500 0.56 0.45 43.0 1.42 1.00 1.2 1.05 76.8 0.56 42.7 42.7 0.67 1 NON-LIQ.

23 81 1 33 SPT 10125 5688 0.54 0.44 33.0 1.42 1.00 1.2 1.05 58.9 0.54 32.0 32.0 0.67 1 NON-LIQ.

Notes:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001)

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60 Reference:

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2

Liquefaction Resistance of Soils: Summary Report from the 1996 
NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of 
Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

4. For (N1)60,cs greater than 30, clean granular soils are too dense 
to liquefy and are classed as non-liquefiable.

CRR7.5N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-133 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 60% (spooling winch system, EGS B-60)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 15 MC 250 250 1.00 9.8 1.00 1.00 1.0 1.05 10.2 1.66 17.0 1.00 1

2 4.5 2 26 MC 562.5 563 0.99 16.9 1.00 1.00 1.0 1.05 17.7 1.49 26.4 1.00 1

3 9.5 2 24 MC 1187.5 1188 0.98 15.6 1.00 1.00 1.0 1.05 16.4 1.23 20.1 1.00 1

4 14.5 1 20 MC 1812.5 1531 0.97 0.52 13.0 1.00 1.00 1.0 1.05 13.7 1.12 15.3 35% 23.3 0.26 1.00 1 (0.62)

5 19.5 2 16 MC 2437.5 1844 0.96 10.4 1.00 1.00 1.0 1.05 10.9 1.04 11.3 1.00 1

6 24.5 2 34 MC 3062.5 2156 0.94 22.1 1.00 1.00 1.0 1.05 23.2 0.97 22.4 0.97 1

7 29.5 2 21 MC 3687.5 2469 0.92 13.7 1.00 1.00 1.0 1.05 14.3 0.90 13.0 0.93 1

8 34.5 2 22 MC 4312.5 2781 0.89 14.3 1.00 1.00 1.0 1.05 15.0 0.85 12.8 0.90 1

9 39.5 2 38 MC 4937.5 3094 0.86 24.7 1.00 1.00 1.0 1.05 25.9 0.80 20.8 0.84 1

10 44.5 1 49 MC 5562.5 3406 0.81 0.60 31.9 1.00 1.00 1.0 1.05 33.4 0.76 25.3 23% 31.9 0.81 1 NON-LIQ.

11 49.5 1 86 MC 6187.5 3719 0.76 0.57 55.9 1.00 1.00 1.0 1.05 58.7 0.72 42.2 42.2 0.78 1 NON-LIQ.

12 54.5 1 40 MC 6812.5 4031 0.71 0.54 26.0 1.00 1.00 1.0 1.05 27.3 0.68 18.7 15% 22.1 0.24 0.77 1 (0.42)

13 59.5 1 25 MC 7437.5 4344 0.66 0.52 16.3 1.00 1.00 1.0 1.05 17.1 0.65 11.1 17% 14.8 0.16 0.79 1 (0.30)

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. R-10-133A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer Technicon)BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5N60 CN (N1)60 F.C.

1 5 2 9 SPT 625 625 0.99 9.0 1.42 0.75 1.2 1.05 12.0 1.45 17.5 1.00 1

2 10 2 11 SPT 1250 1250 0.98 11.0 1.42 0.80 1.2 1.05 15.7 1.21 18.9 1.00 1

3 13 2 11 SPT 1625 1438 0.97 11.0 1.42 0.85 1.2 1.05 16.7 1.15 19.1 1.00 1

4 16 2 16 SPT 2000 1625 0.97 16.0 1.42 0.85 1.2 1.05 24.3 1.09 26.5 1.00 1

5 20 2 16 SPT 2500 1875 0.96 16.0 1.42 0.95 1.2 1.05 27.1 1.03 27.9 1.00 1

6 25 2 18 SPT 3125 2188 0.94 18.0 1.42 0.95 1.2 1.05 30.5 0.96 29.3 0.97 1

7 30 2 16 SPT 3750 2500 0 92 16 0 1 42 1 00 1 2 1 05 28 6 0 90 25 6 0 93 17 30 2 16 SPT 3750 2500 0.92 16.0 1.42 1.00 1.2 1.05 28.6 0.90 25.6 0.93 1

8 35 2 6 SPT 4375 2813 0.89 6.0 1.42 1.00 1.2 1.05 10.7 0.84 9.0 0.92 1

9 40 2 15 SPT 5000 3125 0.85 15.0 1.42 1.00 1.2 1.05 26.8 0.80 21.3 0.87 1

10 43 1 14 SPT 5375 3313 0.82 0.61 14.0 1.42 1.00 1.2 1.05 25.0 0.77 19.2 40% 28.1 0.37 0.85 1 (0.65)

11 46 1 14 SPT 5750 3500 0.79 0.59 14.0 1.42 1.00 1.2 1.05 25.0 0.75 18.6 35% 27.4 0.35 0.84 1 (0.61)

12 49 1 17 SPT 6125 3688 0.76 0.58 17.0 1.42 1.00 1.2 1.05 30.3 0.72 21.9 35% 31.3 0.82 1 NON-LIQ.

13 52 1 25 SPT 6500 3875 0.73 0.56 25.0 1.42 1.00 1.2 1.05 44.6 0.70 31.3 31.3 0.78 1 NON-LIQ.

14 55 1 45 SPT 6875 4063 0.70 0.54 45.0 1.42 1.00 1.2 1.05 80.3 0.68 54.7 54.7 0.75 1 NON-LIQ.

15 58 1 27 SPT 7250 4250 0.68 0.52 27.0 1.42 1.00 1.2 1.05 48.2 0.66 31.9 31.9 0.75 1 NON-LIQ.

16 61 1 33 SPT 7625 4438 0.65 0.51 33.0 1.42 1.00 1.2 1.05 58.9 0.64 37.9 37.9 0.73 1 NON-LIQ.

17 64 1 30 SPT 8000 4625 0.63 0.50 30.0 1.42 1.00 1.2 1.05 53.6 0.63 33.5 33.5 0.72 1 NON-LIQ.

18 70 1 21 SPT 8750 5000 0.59 0.47 21.0 1.42 1.00 1.2 1.05 37.5 0.59 22.3 22.3 0.25 0.74 1 (0.48)

Note:

1 Th ti f t C (E R ti ) C (B h l Di t ) C (R d L th) d C (S li M th d li ) Y d t l (2001)1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

for FC > 35%  = 5.0,  = 1.2      for FC  35%                  5.0,                                 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  
Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



 

 

 

 

L-PILE Analysis Results 

 



Lateral Deflection (inches)

GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP), ABUT1, CLASS 200 ALT. "W'" (16" DIA.)
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Shear Force (kips)

GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP), ABUT1, CLASS 200 ALT. "W'" (16" DIA.)
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Bending Moment (in-kips)

GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP), ABUT1, CLASS 200 ALT. "W'" (16" DIA.)
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Mobilized Soil Reaction (lb/in) (lbs/in)

GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP), ABUT1, CLASS 200 ALT. "W'" (16" DIA.)
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Lateral Deflection (inches)

GREEN VALLEY ROAD OC (OVER SB 680 RAMP), ABUT 2, CLASS 200 ALT. "W"
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Shear Force (kips)

GREEN VALLEY ROAD OC (OVER SB 680 RAMP), ABUT 2, CLASS 200 ALT. "W"
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Bending Moment (in-kips)

GREEN VALLEY ROAD OC (OVER SB 680 RAMP), ABUT 2, CLASS 200 ALT. "W"
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Mobilized Soil Reaction (lb/in) (lbs/in)

GREEN VALLEY ROAD OC (OVER SB 680 RAMP), ABUT 2, CLASS 200 ALT. "W"
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Settlement Analysis Results 
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C
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NATRUAL WATER CONTENT

Modified Compression Index v.s. Natural Moisture Content

+15%

‐15%

A‐09‐002 8 39.5 29.7% 11.8% 1.6%

A‐09‐003 2 9.5 23.0% 11.0% 2.6%

A‐09‐006 6 29.5 32.5% 12.9% 1.7%

A‐09‐009 1 4.5 21.8% 14.0% 4.1%

A‐09‐124 3 9.5 19.0% 7.9% 1.4%

A‐09‐126 3 14.5 25.5% 10.2% 3.2%

A‐09‐128 4 14.5 27.6% 15.2% 3.0%

A‐09‐129 6 24.5 38.5% 14.2% 2.5%

A‐09‐130 2 9.5 26.7% 14.3% 3.0%

A‐09‐133 3 10.0 19.4% 8.2% 1.8%

A‐09‐136 5 19.4 23.9% 11.3% 2.3%

A‐09‐140 5 24.5 25.1% 5.7% 1.0%

JOB NO.: 2009-130-GDR PLATE NO.: 

Boring

13.6%

23.6%

13.2%

29.3%

I-80/680/12 INTERCHANGE PROJECT
SOLANO COUNTY, CALIFORNIA

Sample No. Depth
Moisture 

Content
Cc/(1+e0) Cr/(1+e0) Cr/Cc

31.4%

17.6%

19.7%

17.7%

21.0%

22.0%

20.4%

17.5%

MEAN RECOMMENDED A‐09‐002@39.5' A‐09‐003@9.5'

A‐09‐006@29.5' A‐09‐009@4.5' A‐09‐124@9.5' A‐09‐126@14.5'

A‐09‐128@14.5' A‐09‐129@24.5' A‐09‐130@9.5' A‐09‐133@10'

A‐09‐136@19.4' A‐09‐140@24.5'



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-001 (GREEN VALLEY ROAD OC (OVER SB 680 RAMP) ABUT 1/RW#7)

GROUPS
Embankment H (ft)= 32.5 Contact Pressure (psf)= 4062.5 Contact Area, B (ft)= 80 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 20 Contact Area, L (ft)= 60 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum
1 0 8 13 SPT 13 125.0 125.0 45.5% 500 3869.0

1 8 12 8 SPT 8 125.0 125.0 18.1% 1250 3611.1

2 12 17 33 SPT 33 125.0 125.0 19.0% 1813 3439.2 16250 0.0245 0.1227 0.680 0.680

2 17 22 25 SPT 25 125.0 62.6 18.9% 2282 3266.3 12350 0.0245 0.1224 0.567 0.567

2 22 26.5 23 SPT 23 125.0 62.6 25.0% 2579 3117.5 11700 0.0275 0.1376 0.512 0.512

2 26.5 31.5 16 SPT 16 125.0 62.6 26.1% 2876 2981.7 8125 0.0281 0.1404 0.520 0.520

1 31.5 36.5 65 SPT 65 125.0 62.6 23.3% 3189 2850.9

1 36.5 41.5 100 SPT 100 125.0 62.6 22.3% 3502 2731.1

1 41.5 46.5 100 SPT 100 125.0 62.6 19.6% 3815 2621.0

1 46.5 51.5 100 SPT 100 125.0 62.6 20.1% 4128 2519.4

1 51.5 57 59 SPT 59 125.0 62.6 14.2% 4457 2420.9

2 57 63.5 11 SPT 11 125.0 62.6 35.9% 4832 2317.3 5500 0.0329 0.1646 0.144 1.462 1.607

2 63.5 74 65 SPT 65 125.0 62.6 27.0% 5365 2184.9 32500 0.0285 0.1426 0.533 0.533

2 74 84 65 SPT 65 125.0 62.6 22.3% 6006 2044.0 32500 0.0262 0.1309 0.400 0.400

2 84 93.5 62 SPT 62 125.0 62.6 27.0% 6617 1925.9 31000 0.0285 0.1426 0.361 0.361

1 93.5 100 100 SPT 100 125.0 62.6 10.7% 7117 1838.8

Estimated Settlement (in)= 3.7 1.5 5.2

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 7.xlsx 7/9/2011



 

 

 

 

Slope Stability Analysis Results 

 



2.617

            80/680/12 INTERCHANGE PROJECT
GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP)
                       ABUTMENT 1 (SOUTH)

(STATIC CONDITION, SHORT-TERM, IMMEDIATELY AFTER CONSTRUCTION)

EMBANKMENT (1500 psf)

CLAY (1750 psf)

SAND (34 deg)

SAND (38 deg)

CLAY (3000 psf)

C:\Users\fwang\Dropbox\ICP new\SLOPE W\NEW\GVROC_RAMP - ABUTMENT 1 (STATIC).gsz 7/6/2011  9:55:16 PMDistance
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

E
le

va
tio

n

-60

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110



1.401

            80/680/12 INTERCHANGE PROJECT
GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP)
                       ABUTMENT 1 (SOUTH)

(PSEUDO-STATIC k=0.2g+RESIDUAL STRENGTH)

k=0.2g

EMBANKMENT (1950 psf)

CLAY (2275 psf)

LIQ. SAND (UNDER EB - Sr=1250 psf)
LIQ SAND (UNDER OG - Sr=900 psf)

SAND (38 deg)

CLAY (3000 psf)

C:\Users\fwang\Dropbox\ICP new\SLOPE W\NEW\GVROC_RAMP - ABUTMENT 1 (SEISMIC).gsz 7/6/2011  9:49:49 PMDistance
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2.706

           GREEN VALLEY ROAD OVERCROSSING/ABUTMENT 1 (SOUTH ABUT)
GREEN VALLEY ROAD OVERCROSSING (OVER SB-680 ON-RAMP)/ABUTMENT 2 (NORTH ABUT)
                                                      RETAINING WALLS NO. 8 & 9

LIQ SAND (32 deg)

 EMBANKMENT/
RETAINING WALL

CLAY (1000 psf)

LIQ SAND (32 deg)
SAND (34 deg)

CLAY (1500 psf)

CLAY (3000 psf)

SAND (38 deg)

CLAY (5000 psf)

SAND (36 deg)

(STATIC CONDITION, IMMEDIATELY AFTER CONSTRUCTION)

RW8_RW9 (STATIC).gsz
6/28/2011  8:26:47 PMC:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\

Distance
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

E
le

va
tio

n

-80

-60

-40

-20

0

20

40

60

80



0.696

           GREEN VALLEY ROAD OVERCROSSING/ABUTMENT 1 (SOUTH ABUT)
GREEN VALLEY ROAD OVERCROSSING (OVER SB-680 ON-RAMP)/ABUTMENT 2 (NORTH ABUT)
                                                      RETAINING WALLS NO. 8 & 9

LIQ SAND (1), below OG, Sr=500 psf

 EMBANKMENT/
RETAINING WALL

CLAY (1000 psf)

LIQ SAND (1), below MSE, Sr=1000 psf

SAND (34 deg)
LIQ SAND (2), below OG, Sr=750 psfLIQ SAND (2), below MSE, Sr=1250 psf

CLAY (1500 psf)

CLAY (3000 psf)

SAND (38 deg)

CLAY (5000 psf)

SAND (36 deg)

K=0.2g

(SEISMIC CONDITION, PSEUDO-STATIC (0.2g)+RESIDUAL SHEAR STRENGTH)

RW8_RW9 (SEISMIC).gsz
6/28/2011  8:08:17 PMC:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\
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1.002

           GREEN VALLEY ROAD OVERCROSSING/ABUTMENT 1 (SOUTH ABUT)
GREEN VALLEY ROAD OVERCROSSING (OVER SB-680 ON-RAMP)/ABUTMENT 2 (NORTH ABUT)
                                                      RETAINING WALLS NO. 8 & 9

LIQ SAND (1), below OG, Sr=500 psf

 EMBANKMENT/
RETAINING WALL

CLAY (1000 psf)

LIQ SAND (1), below MSE, Sr=1000 psf

SAND (34 deg)
LIQ SAND (2), below OG, Sr=750 psfLIQ SAND (2), below MSE, Sr=1250 psf

CLAY (1500 psf)

CLAY (3000 psf)

SAND (38 deg)

CLAY (5000 psf)

SAND (36 deg)

Ky=0.145g

RW8_RW9 (YIELD).gsz
6/28/2011  8:18:46 PMC:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\
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1.215

           GREEN VALLEY ROAD OVERCROSSING/ABUTMENT 1 (SOUTH ABUT)
GREEN VALLEY ROAD OVERCROSSING (OVER SB-680 ON-RAMP)/ABUTMENT 2 (NORTH ABUT)
                                                      RETAINING WALLS NO. 8 & 9

LIQ SAND (1), below OG, Sr=500 psf

 EMBANKMENT/
RETAINING WALL

CLAY (1300 psf)

CLSM (Composite Strength=9000 psf)

SAND (34 deg)
LIQ SAND (2), below OG, Sr=750 psf

CLAY (1500 psf)

CLAY (3000 psf)

SAND (38 deg)

CLAY (5000 psf)

SAND (36 deg)

K=0.2g

(SEISMIC CONDITION, PSEUDO-STATIC (0.2g)+RESIDUAL SHEAR STRENGTH+CLSM COLUMNS)

RW8_RW9 (TREATED).gsz
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Ground Improvement (by Acacia CE) 

 











































































 

 

 

 

APPENDIX V 

 



The texts have been revised and SDC Ver. 1.6 (dated 

November 2010) is mentioned in the report.  

The corrosion test results are attached in Appendix 

III-5.

This was conveyed to the structural engineer and the 

plan has been revised.



Per our discussion with the structural engineer, 

load does not equally distribute to all the piles.  

Based on the calculations, the loads at the toe 

and heel piles are different.  The load per pile 

shown in Table 4.2 is the maximum load.   
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Length of the Bridge is 165.5 ft  Concur.  The text has been revised.    

2 FR Page 4, 1st 

Paragraph 

 

California Test method for 

Consolidation is 219 

Concur.  The text has been revised.     

3 FR Page 8, 4
th
 

Paragraph  

 Provide Boring Logs for R-10-003A & R-10-

133A in Appendix II. Also provide other nearby 

Borings and CPT’s that you consider for 

liquefaction analysis in Appendix II.  

Concur.  Borings A-09-003, R-10-003A, 

CPT-10-003, A-09-133 and R-10-133A 
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4 FR Appendix IV Include the Liquefaction analysis results for 

Boring R-10-003A & R-10-133A  

Concur.  The analysis results for Borings 

R-10-003A and R-10-133A have been 

included. 

 

5 FR Page 21, Table 5 

 

Abutment 1 (North) should be Abutment 2 

(North) ???? 

The text should read as “Abutment 1 

(South)” and “Abutment 2 (North)”.  The 

table has been revised.   

 

6 FR Page 22, 3
rd

. line “Abutment 1” should be “Abutment 2”???? Concur.  The text has been revised.   

7 FR Ground Geotechnical Engineer’s (William M. Concur.  The page has been revised with  
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9 FR 6.2 Subsurface 

Conditions 

 

Page 5 

1- Abutment 1(South abutment).The subsoil 

consists of 10 ft of clayey sand and 20 ft 

of clay and silt overlying stiff sandy silt 

and not dense silty sand 

2- Abutment 2 (north abutment): The 

subsoils at the vicinity of Bent 2 should 

be described as follows: 15 ft very stiff 

sandy lean clay and 10 ft medium dense 

silty sand are underlain by 40 ft very stiff 

sandy silt interbedded by 5 ft of medium 

dense silty sand, followed by 30ft dense 

sand above hard silt with sand.  

1- In order to clarify, the text has 

been revised as follows: 

“Based on the boring data (A-09-

001), the subsoils at the vicinity 

of Abutment 1 consist of about 10 

feet of clayey sand and about 20 

feet of clay and silt (to about 

Elev. -5 feet) overlying dense 

silty sand to about 57.5 feet depth 

(to about Elev. -32.5 feet).  Below 

that depth, the boring encountered 

approx. 35 feet of sandy lean clay 

and silt.  Very dense silty sand 

was encountered below the hard 

silt layer to 100 feet deep, the 

maximum depth explored.” 

2- Concur.  The text has been 

revised accordingly.  

 

10  Appendix II 

 

 

1- The LOTB does not include the 

bench mark for the borings  location 

as the Soil/Rock classification 

Manual stated 

 

Concur.  The bench mark has been 

included.   

 

      

 Seismic comments 

by Sunny Yang 

 No comments.   
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FOUNDATION REPORT 

WB 80 TO WB 12 SEPARATION (OVER WB 80 ON-RAMP) 

(BR. NO. 23-0248) 

SOLANO COUNTY, CALIFORNIA 

 

1.0 SCOPE OF WORK 

The purpose of this investigation was to evaluate the general soil conditions at the project site, to 

evaluate their engineering properties, and to provide foundation design recommendations for the 

proposed WB 80 to WB 12 Separation (Over WB 80 On-Ramp) structure, as part of the 

I-80/I-680/SR 12 Interchange project, located in Solano County, California.  The scope of work 

performed for this investigation included a review of the readily available geologic literature 

pertaining to the site, obtaining representative soil samples and logging soil materials encountered 

in the exploratory borings, conducting Cone Penetration Tests (CPT), laboratory testing of the 

collected samples, engineering analysis of the field and laboratory data, and preparation of this 

report.  This report presents the results of our geotechnical engineering investigation for the 

proposed overcrossing structure.  The approximate location of the site is shown on the Site Map 

(Plate I-1) in Appendix I of the report. 

 

Due to limitations inherent in geotechnical investigations, it is neither uncommon to encounter 

unforeseen variations in the soil conditions during construction nor is it practical to determine all 

such variations during an acceptable program of drilling and sampling for a project of this scope.  

Such variations, when encountered, generally require additional engineering services to attain a 

properly constructed project.  We, therefore, recommend that a contingency fund be provided to 

accommodate any additional charges resulting from technical services that may be required during 

construction. 

 

The geotechnical recommendations presented in this report are intended for design input and are 

not intended to be used as specifications.  These recommendations should not be used directly for 

bidding purposes or for construction cost estimates. 

 

2.0 PROJECT DESCRIPTION  

The “WB I-80 to WB SR12 Connector Package” (previously referred to as “Initial Construction 

Package” or “ICP”) is Package 1 of the I-80/I-680/SR12 Interchange Project and will construct 



Mark Thomas/NV5 JV 

Job No. 2009-130-GDR (WB 80 to WB 12 Separation) 

September 6, 2012 

Page 2 

 

  

braided ramps on westbound I-80 between the Green Valley Road Overcrossing and State Route 

12 (SR 12) to improve traffic flow.  As part of the proposed improvement, a structure crossing over 

the WB I-80 Green Valley Road on ramp will be constructed.  This structure will accommodate 

two traffic lanes and standard shoulders and will carry traffic from westbound I-80 to westbound 

SR12 (West).   

 

The structure will be a three span structure, approximately 450 feet in length and 42 feet wide. 

Bent supports will be single column bents.  Abutments at both ends of the bridge will be open face 

with short seat type abutments. It is planned to use 16-inch diameter open ended steel pipe piles 

(Caltrans standard Class 200 Alt. “W”) for foundation support. 

 

New approach embankments up to about 35 feet are required at both abutments.  Mechanically 

Stabilized Earth (MSE) walls are planned along the northwest side of the embankment in order to 

accommodate additional traffic lanes northwest of the braided ramps (Retaining Walls No. 2 and 

4).  The southeast side of the embankment will have side slopes of 4H:1V to 2H:1V.   

 

3.0 EXCEPTIONS TO POLICY 

Normal procedures were assumed for construction of the bridge structure throughout our analysis 

and represent one of the bases of recommendations presented herein.  The investigation and design 

for the proposed foundations have followed Caltrans policy.  Exception to policy is not needed. 

 

4.0 FIELD INVESTIGATION AND TESTING PROGRAM 

Along the planned location of the structure, three exploratory borings (Borings A-09-006, 

A-09-009 and R-10-009A) and two CPTs (CPT-09-007 and CPT-09-008) were originally 

conducted to a maximum depth of 100 feet below the existing ground surface.  The approximate 

locations of the boring are shown on the Log of Test Borings in Appendix II and the CPT results 

are shown in Appendix III. 
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The test borings were advanced with truck-mounted drill rigs.  Both hollow stem auger (using 

8-inch diameter augers) and rotary wash drilling methods were utilized to advance the borings.  

The borings were drilled under the technical supervision of one of our engineers, who classified 

and logged the soils encountered during drilling and supervised the collection of soil samples at 

various depths for visual examination and laboratory testing.  The soil samples were obtained 

during drilling and by driving 2.5 inches I.D. Modified California and 1.4 inches I.D. Standard 

Penetration Test samplers into the subsurface soils under the impact of a 140 lb hammer falling 

through 30 inches.  The blow counts required to drive the sampler for the last 12 inches are 

presented on the “Log of Test Borings”, Appendix II.  After visual examination, the collected 

samples were sealed and transported to our laboratory for further evaluation and testing.   

 

The Cone Penetration Tests (CPT) were performed by Gregg Drilling & In Situ, Inc. of Martinez, 

California.  The CPT was conducted using a 60-degree cone attached to a 1.7-inch diameter (tip 

area of 15 cm
2
) rod pushed into the subsurface.  The soil resistance exerted to the tip and side of the 

cone were recorded and correlated to soil behavior type and strength characteristics. 

 

The bore logs presented in Appendix II were prepared from the field logs which were edited after 

visual re-examination of the soil samples in the laboratory and results of classification tests on 

selected soil samples as indicated on the logs.  The abrupt stratum changes shown on these logs 

may be gradual and relatively minor changes in soil types within a stratum may not be noted on the 

logs due to field limitations. 

 

5.0 LABORATORY TESTING PROGRAM 

Laboratory tests were performed on selected samples in the laboratory to evaluate the physical and 

engineering properties of the subsoils.  The tests performed for the study include the following:  

Laboratory determination of Moisture (California Test Method 226) Unit Weight (California Test 

Method 212), Atterberg Limits (California Test Method 204), Grain Size Analysis (California Test 

Method 202), Unconfined Compression Test (California Test Method 221), Consolidation Test 
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(California Test Method 219), and Corrosion Test (California Test Method 643, 417 & 422).  The 

laboratory test results are attached in Appendix IV. 

 

6.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

6.1 Site Geology 

The Jameson Canyon area and to the north is largely underlain by broadly folded Eocene 

Markley Formation and flat or gently tilted Pliocene Sonoma Volcanics. The Sonoma 

Volcanics are mostly andesitic tuff and breccias, but there is also some basalt and rhyolite. The 

area east of the Green Valley Fault, is largely underlain by late Pleistocene to Holocene 

alluvial fan deposits.  

 

The Green Valley Fault, which intersects the project area, separates the Sonoma Volcanics 

from the Cretaceous. Great Valley Sequence on the east. (CGS 2002, Bezore, S.P., Wagner, 

D.L, and Sowers, J.M., Geologic Map of Cordelia 7.5' Quadrangle, Solano and Napa Counties, 

California). 

 

General geologic features pertaining to the site were evaluated with reference to the “Geologic 

Map and Map Database of Northeastern San Francisco Bay Region, California”, by R.W. 

Graymer, D.L. Jones, and E.E. Brabb (U.S.G.S., Miscellaneous Field Studies Map MF-2403, 

2002)”. Based on the map, the subsoils at the location of the proposed structure mainly consist 

of Alluvial Fan Deposits (Qpf). A geologic map of the general project area is shown on Plate 

I-2.  Descriptions of the main geologic units are presented as follows: 

 

Qpf -  Alluvial fan deposits (late Pleistocene)-Poorly sorted, moderately to poorly bedded 

sand, gravel, silt, and clay deposited in gently sloping alluvial fans.  Late 

Pleistocene age is indicated by erosional dissection and development of alfisols.  

These deposits are about 10% denser and have 50% greater penetration resistance 

than unit Qhf (Clahan and others, 2000). 
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6.2 Subsurface Conditions 

Based on the boring data (Borings A-09-006, A-09-009, CPT-09-007 & CPT-09-008, 

R-10-009A), the subsoils along the proposed overcrossing structure consist of predominantly 

clay.  An interbedded silty/clayey sand layer, approximately 5 feet thick, was encountered at 

about 15- to 20-foot depth in all locations.  The subsurface conditions are generally uniform 

along the proposed structure.  More detailed subsurface conditions are summarized in the 

following paragraphs. 

 

Abutment 1 (west abutment).  Boring A-09-006 was drilled at the planned location of 

Abutment 1.  The boring encountered about 50 feet of stiff to very stiff clay materials with 

a layer of fat clay between 40- and 45-foot depths.  Below 50-foot depth, the boring 

encountered more granular formation compared to the nearby borings and CPTs (at various 

depths.  Medium dense sand layers were encountered at 52- to 56.5-foot depth, 65.5- to 

74-foot depth and 84- to 94.5-foot depth.  

 

Bents 2 & 3 and Abutment 4 (east abutment).  Based on the boring/CPT data (CPT-09-007, 

CPT-09-008, A-09-009 & R-10-009A), the subsoils consist of interbedded silty/clayey 

sand layers of apparent densities of medium dense, with the exception of Boring 

R-10-009A, which encountered a loose clayey/silty sand layer approximately 16 to 22.5 

feet below grade.  A 10-foot thick very stiff to hard fat clay layer was encountered in 

Boring A-09-009 at a depth of 31.5 to 41.5 feet below grade and underlain by very stiff to 

hard lean clay.  

 

Groundwater level was encountered at 18 feet and 21 feet deep in Borings A-09-006 and 

A-09-009, respectively.  Pore pressure dissipation tests were conducted during CPT operation.  

The estimated groundwater level is at 12.3 feet and 22.7 feet below existing grade.  Based on 

the as-built boring data (Green Valley Road O.C., Caltrans, 1957), located at approximately 

3000 feet north of the proposed structure, groundwater was measured or encountered at Elev. 

15 feet, approximately 7 to 8 feet below grade.   
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Based on the above, groundwater within the project limit is expected to be relatively shallow. 

We have assumed groundwater at Elev. 35 feet, approximately 12 feet below existing grade for 

design purpose.  However, the groundwater level is anticipated to vary with the passage of time 

due to seasonal groundwater fluctuation, surface and subsurface flows, ground surface run-off, 

tide, and other factors that may not be present at the time of our investigation.   

 

7.0 SCOUR EVALUATION  

The subject was considered and was determined to be not applicable for the project since there is 

no water body passes the project site. 

 

8.0 CORROSION EVALUATION 

The corrosion investigation for this project was performed on selected samples in general 

accordance with the provisions of California Test Method 643.  The test results are presented in 

Appendix IV.  A summary of the corrosion test results is presented in the following table.   

 

TABLE 1 – CORROSION TEST RESULTS 

Boring Depth (ft) pH 
Minimum Resistivity 

(ohms-cm) 

Water-soluble 

Chloride (ppm) 

Water-soluble 

Sulfate (ppm) 

A-09-006 6.5 6.76 560 377.6 188.9 

A-09-009 4.5 7.72 560 176.1 60.8 

 

Based on the test results, the resistivities within the project limits are relatively low (less than 1000 

ohm-cm).  Caltrans currently defines a corrosive environment as an area where the soil has either a 

chloride concentration of 500 ppm or greater, a sulfate concentration of 2000 ppm or greater, or 

has a pH of 5.5 or less.  Consequently, the on-site soils are generally considered non-corrosive.     

 

9.0 SEISMIC RECOMMENDATIONS 

9.1 Seismic Sources 

The project site is located in a seismically active part of northern California.  Many faults in the 

San Francisco Bay Area are capable of producing earthquakes, which may cause strong ground 
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shaking at the site.  Maximum moment magnitudes of some of the closest faults in the area 

based on 2007 Caltrans Deterministic PGA Map and ARS Online Report are summarized 

below.  These maximum magnitudes represent the largest earthquake a fault is capable of 

generating and is related to the seismic moment. 

 

TABLE 2 – FAULT DATA 

Fault Fault ID Fault Type 
Maximum Moment 

Magnitude (Mmax) 

Approximate Distance 

From Site 

Green Valley Fault 213 RLSS 6.9 0.8 mile 

Cordelia Fault 212 RLSS 6.7 1.0 mile 

 

Based on the publication, the proposed structure is located between Cordelia Fault and Green 

Valley Fault.  It is our understanding that a site-specific fault study was performed by another 

consultant.  Caltrans is currently reviewing the report for final acceptance.  However, this 

should not have significant impact on the proposed structure.  

 

9.2 Seismic Hazards 

Potential seismic hazards may arise from three sources: surface fault rupture, ground shaking 

and liquefaction. Since no active faults pass through the site, the potential for fault rupture is 

relatively low.  Based on available geological and seismic data, the possibility of the site to 

experience strong ground shaking is considered high.  
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9.3 Liquefaction Potential 

Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary 

but essentially total loss of shear strength under the reversing, cyclic shear stresses associated 

with earthquake shaking.  Submerged, cohesionless sands and low plasticity silts of low 

relative density are the type of soils which usually are susceptible to liquefaction.  Clays of 

medium to high plasticity are generally not susceptible to liquefaction.   

 

The liquefaction potential was evaluated in accordance with the methods proposed by Youd, et 

al. (2001) using the boring and CPT data.  As indicated by recent advances in soil liquefaction 

engineering (Bray, 2006), for soils with sufficient fines content so as to separate the coarser 

particles and control behavior, liquefaction appears to occur primarily in soils where these 

fines are either non-plastic or are low plasticity silts and/or silty clays (PI<12%, and LL<37%), 

and with high water content relative to their LL (W%> 0.85LL).   

 

The Peak Ground Acceleration (PGA) was estimated based on the latest Caltrans ARS Online 

website, which is based on several input parameters, including the site location 

(longitude/latitude), average shear wave velocity for the top 30m/100 feet (Vs30m).  We have 

adopted an average PGA of 0.7g for analysis purpose.   As mentioned in the previous section, we 

have assumed groundwater at about 8 feet below existing grade.  

 

With the high PGA, submerged granular materials with N1,60,CS less than 30 are generally 

found to be potentially liquefiable.  Submerged soils with CPT data showing IC<2.6 (most 

likely granular) and qC1N,CS less than 160 tons/ft
2
 are also considered liquefiable, unless 

sampling and laboratory data from neighboring borings suggested otherwise.   

 

Based on our analysis, potentially liquefiable soils were identified at various depths.  We have 

reviewed and compared all the available data from the borings and CPTs.  Per our discussion with 

the Caltrans engineer, the liquefaction potential was mainly evaluated according to the soil 

borings advanced by rotary-wash drilling method.  The boring was performed by Technicon 

Engineering Services, Inc. of Fresno, California.  All samples were obtained from the 1.4-inch 
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I.D. Standard Penetration Tess (SPT) samplers at various depths, and the samplers were driven 

into subsurface soils under the impact of a 140-pound hammer having a free fall of 30 inches.  

The average hammer energy is about 88% based on the calibration results provided by the 

driller.  For liquefaction analysis, a lower hammer energy ratio of 85% was conservatively 

assumed in the calculation to account for variations. 

 

Based on the analysis results, liquefaction potential is considered moderate to high.  However, the 

laboratory test results indicate that the fines contents in some of the samples are relatively high 

(greater than 35%).  The anticipated 100% development of pore pressure in such materials (i.e. 

high N1,60,CS and/or high fines content) may be more correctly ascribed to “cyclic mobility”, 

which results in limited soil deformations without liquid-like flow.  In our opinion, the 

engineering consequences of such phenomenon in those layers may be limited to temporarily loss 

of strength (cyclic softening).  Volumetric strain induced by liquefaction, i.e. post-liquefaction 

settlement, is considered relatively small.   

 

As mentioned in Special Publication 117A (CGS, 2008), liquefaction hazards are generally most 

severe in the upper 50 feet of the surface.  In our opinion, the impact due to the potential 

liquefiable soils below 50 feet is considered insignificant, especially when the layer is relatively 

thin and discontinuous.   

 

Based on the above, the soil layers that may be subject to liquefaction under the design 

earthquake event are summarized as follows: 

 

Abutment 1 (west abutment).  Boring A-09-006 indicates that granular materials were 

encountered at greater depth, approx. at 52- to 56.5-foot depth, 65.5- to 74-foot depth and 84- 

to 94.5-foot depth.  Based on the site geology (Qpf, late Pleistocene) and the depths of these 

strata (greater than 50 feet), the impact to foundation design of these layers is considered low. 
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Soil Layer 
Sample 

Depth (ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines Contents  

(-#200) 

Approx. Post-Liq. 

Settlement (in) 

52.0’ to 56.5’ 54.5 SM 0.31 15.6 19% - 
(1)

 

65.5’ to 74.0’ 69.5 SC 0.36 16.9 40% - 
(1)

 

84.0’ to 94.5’ 89.5 SP-SM 0.28 12.6 12% - 
(1)

 

Note:  

(1) The depths of the liquefiable soils are greater than 50 feet below existing grade.  In addition, these layers 

appear to be localized and discontinuous.  The impact on foundation design is considered insignificant.   

 

Bents 2 & 3 and Abutment 4 (east abutment).  Based on the boring/CPT data, an approximately 

5-foot-thick sand layer was encountered at approximately 15 to 20 feet deep in CPT-09-007, 

CPT-09-008, A-09-009 & R-10-009A.  According to our analysis, this submerged and loose sand 

layer may be subject to liquefaction during a strong earthquake event.  Liquefaction potential and 

its engineering consequences were estimated mainly based on the data from Boring R-10-009A, 

which was conducted by rotary wash drilling method.  The analysis results are summarized in the 

following table: 

 

Soil Layer 
Sample 

Depth (ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines Contents  

(-#200) 

Approx. Post-Liq. 

Settlement (in) 

15.0’ to 21.0’ 
17 SM 0.37 14.2 33% 

1.0~1.5
 (1)

 
20 SM 0.53 21.5 26% 

Note:  

(1) The post-liquefaction settlement was estimated per Ishihara and Yoshimine (1992) 

 

9.4 Seismic Design Criteria 

The recommended response spectrum was determined based on the new 2007 Caltrans 

Deterministic PGA Map and the Caltrans ARS Online (Ver. 1.0.4) per Caltrans Seismic 

Design Criteria (SDC, Version 1.6, dated November 2010).  The development of the design 

ARS curve is based on several input parameters, including site location (longitude/latitude), 

average shear wave velocity for the top 30 m/100 feet (VS30m), and other site parameters, such 

as fault characteristics, site-to-fault distances.  The new design methods incorporate both 

deterministic and probabilistic seismic hazards to produce the Design Response Spectrum.   
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Average shear wave velocity (Vs) for the top 30m (100 feet) at the site was estimated by using 

established correlations and the procedure provided in the Caltrans Design Manual (Ver. 1.0.4, 

August 2009). As mentioned in the previous section, liquefaction potential is considered high at 

the project site.  Therefore, when estimating the V30m, we have assumed the residual shear 

strengths and modeled those as soft clays for the potential liquefiable soils. 

 

For developing the ARS curve, we have considered both profiles: (1) liquefaction case; and (2) 

non-liquefaction case.  Based on our calculation, we have estimated Vs30m of 205 m/s and 255 

m/s for liquefaction case and non-liquefaction case, respectively.  According to the analysis 

results, the recommended response spectrum for structure design is based on the data from 2008 

USGS Deaggregation Hazard (beta).  Lower VS30m yields higher spectral acceleration at longer 

periods (>0.5 sec.), and the higher VS30m yields higher spectral accelerations at shorter periods 

(<0.5 sec.).  Therefore, the envelope of these two curves is recommended.   

 

The site location and the relevant parameters are summarized as follows, and the recommended 

design curve is presented in Appendix V.   

 

1. Site Location: 38.2114ºN/122.1468ºW 

2. Estimated Vs30m = 205 m/s (liquefaction case); 255 m/s (non-liquefaction case) 

3. The recommended ARS curve is the envelope of two curves based on different Vs30m, 

which were governed by 2008 USGS Deaggregation Hazard (beta). 

 

10.0 AS-BUILT FOUNDATION DATA 

There is no existing structure at the planned location of the structure.  As-built foundation data is 

not available.   
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11.0 FOUNDATION RECOMMENDATIONS 

11.1 General 

This report was prepared specifically for the proposed project as described earlier.  Normal 

procedures were assumed for construction of the bridge structure throughout our analysis and 

represent one of the bases of recommendations presented herein.  Our design criteria have been 

based upon the materials encountered at the site.  Therefore, we should be notified in the event 

that these conditions are changed, so as to modify or amend our recommendations.  In addition, 

bridge plans should be reviewed by our office prior to finalizing the plans to see that the intent 

of our recommendations is included in the plans. 

 

11.2 Foundation 

Based on the subsurface condition, the subsoils at the project site consist of predominantly 

clayey materials with interbedded sand lenses, and groundwater level appears relatively 

shallow.  Liquefiable soils have been identified within the project limit.  Liquefaction has been 

considered for foundation design.  The pile capacity contribution is neglected within the soil 

layers where potential liquefaction or cyclic mobility is anticipated.  Based on the liquefaction 

analysis results, down drag loads have been considered when estimating the pile capacity, 

where the post-liquefaction settlement is more than 0.6 inch.   

 

Per our discussion with the designer, steel open-ended pipe piles (Caltrans standard Class 200 

Alt. “W”) will be used for foundation support.  According to the foundation design data 

provided, the design pile cut-off elevations are at Elev. 65.6 feet and Elev. 51.6 feet for 

Abutments 1 and 4, respectively.  For Bents 2 and 3, the pile cut-off elevations are at Elev. 36.7 

and 33.0 feet, respectively.   

 

Consistent with the current Caltrans requirements, the abutment foundations are evaluated for 

the foundation design data and loading conditions using Caltrans November 2003 Bridge 

Design Specifications for foundations, using Working Stress Design (WSD) methods. The 

bents foundation of the proposed structure is evaluated for the foundation design data and 
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loading conditions using AASHTO LRFD Bridge Design Specifications – 4
th

 Edition, with 

California Amendments.   

 

For the proposed structure, pertinent foundation design information are provided by the 

designer, including Foundation Design Data (Table 3.1) and Foundation Design Loads (Table 

3.2). Based on the load demand and subsoil information, the recommended specified pile tip 

elevations are summarized in the following tables (Tables 3.3 to 3.5) per Memo-To-Designers 

3-1.   

 

TABLE 3 – FOUNDATION DESIGN (PILE DATA TABLE) 

TABLE 3.1 – FOUNDATION DESIGN DATA  

Support No 
Design 

Method 

Pile  

Type 

Finish Grade 

Elev. (ft) 

Pile Cut-off 

Elev. (ft) 

Pile Cap 

Size (ft) 
Permissible 

Settlement 

(in) 

No. of Piles 

per Support 
B L 

Abut 1 WSD 
Class 200 

Alt. W 
72.30 65.62 10.25 43.83 1 16 

Bent 2 LRFD 
Class 200 

Alt. W 
48.35 36.73 16.5 31 1 32 

Bent 3 LRFD 
Class 200 

Alt. W 
47.14 33.00 16.5 31 1 32 

Abut 4 WSD 
Class 200 

Alt. W 
58.41 51.62 10.25 43.83 1 16 

 

TABLE 3.2 – FOUNDATION DESIGN LOADS 

Support 

No. 

Service-I Limit State  

(kips) 

Strength Limit State  

(Controlling Group, kips) 

Extreme Limit State 

(Controlling Group, kips) 

Total Load 

Perma- 

nent 

Loads 

Compression Tension Compression Tension 

Per 

Support 

Per 

Pile 

Per 

Support 

Per 

Support 

Max. 

Per 

Pile 

Per 

Support 

Max. 

Per 

Pile 

Per 

Support 

Max. 

Per 

Pile 

Per 

Support 

Max. 

Per Pile 

Abut 1 2170 170 1785 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 4055 155 3390 5465 240 0 0 - 385 - 165 

Bent 3 4030 150 3365 5435 235 0 0 - 395 - 175 

Abut 4 2195 180 1810 N/A N/A N/A N/A N/A N/A N/A N/A 
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TABLE 3.3 – FOUNDATION RECOMMENDATIONS FOR ABUTMENTS 

Support Pile Type 

Cut-off 

Elev.  

(ft) 

LRFD Service-I 

Limit State Load 

(kips)  

per Support 

LRFD Service-I 

Limit State Total 

Load (kips)  

per Pile 

(Compression) 

Nominal 

Resistance 

(kips) 

Design Tip 

Elev. (ft) 

Specified 

Tip 

Elev. 

(ft) 

Nominal 

Driving 

Resistance 

Required 

(kips) Total 
Perma

-nent 

Abut 1 
Class 200 

Alt. “W” 
65.62 2170 1785 170 340 

-10.0 (a) 

-5.0 (c) 

35.0 (d) 

-10.0 375 

Abut 4 
Class 200 

Alt. “W” 
51.62 2195 1810 180 360 

-27.5 (a) 

0.0 (c) 

20.0 (d) 

-27.5 480 

Design tip elevations are controlled by (a) compression, (c) settlement, (d) lateral 

 

TABLE 3.4 – FOUNDATION RECOMMENDATIONS FOR BENT 

Support 

Location 
Pile Type 

Cut-off 

Elev.  
(ft) 

Service-I 

Limit 

State Load 
(kips) per 

Support 

Total 

Permissible 

Support 
Settlement 

 (in.) 

Required Factored Nominal Resistance 

(kips) 
Design Tip 

Elev. (ft) 

Specified 

Tip Elev. 
(ft) 

Nominal 

Driving 

Resistance 
Required 

(kips) 

Strength Limit Extreme Event 

Comp. 

(=0.7) 

Ten. 

(=0.7) 

Comp. 

(=1) 

Ten. 

(=1) 

Bent 2 
Class 200 
Alt. “W” 

36.73 4055 1 240 0 385 165 

-36.5 (a-I) 

-41.5 (a-II) 
-18.5 (b-II) 

-34.0 (c) 
1.0 (d) 

-41.5 400 

Bent 3 
Class 200 

Alt. “W” 
33.00 4030 1 235 0 395 175 

-39.5 (a-I) 

-44.5 (a-II) 

-24.5 (b-II) 
-37.5 (c) 

-1.5 (d) 

-44.5 400 

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, (d) Lateral Load. 

 

 

TABLE 3.5 – PILE DATA TABLE 

Location Pile Type 

Nominal Resistance (kips) 
Design Tip Elev.  

(ft) 

Specified 

Tip Elev.  

(ft) 

Nominal 

Driving 

Resistance 

(kips) Compression Tension 

Abut 1 
Class 200 

Alt. “W” 
340 0 -10.0 (a), -5.0 (c), 35.0 (d) -10.0 375 

Bent 2 
Class 200 

Alt. “W” 
390 170 -41.5 (a); -18.5 (b); -34.0 (c); 1.0 (d) -41.5 400 

Bent 3 
Class 200 

Alt. “W” 
400 180 -44.5 (a); -24.5 (b); -37.5 (c); -1.5 (d) -44.5 400 

Abut 4 
Class 200 

Alt. “W” 
360 0 -27.5 (a); 0.0 (c); 20.0 (d) -27.5 480 

Design tip elevations are controlled by (a) compression; (b) tension; (c) settlement; (d) lateral Loads 

 

The pile capacities of the open end steel pipe piles (Caltrans Standard Class 200 Alt. “W”) 

were estimated based on procedures published by American Petroleum Institute (API) from 
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“Recommended Practice for Planning, Designing and Constructing Fixed Offshore Platforms 

– Working Stress Design” (API RP 2A-WSD, 2002). We have utilized computer program 

“APILE Plus” (ENSOFT, v5.0) for calculation purpose.   

 

The recommended minimum pile spacing is three times the pile diameter (3D) to minimize the 

group effect for vertical pile capacities.  Liquefaction has been considered when estimating the 

pile capacities.  The vertical pile capacity contribution is neglected within the liquefiable soils.  

Down drag loads have been considered where the post-liquefaction settlement is more than 0.6 

inch for the piles at Abutment 4.  The pile group settlement has been evaluated, and it does not 

appear to be a governing factor for foundation design.   

 

New embankment up to about 35 and 25 feet high are anticipated at Abutments 1 and 4, 

respectively.  Based on available boring data and laboratory test results, the estimated ground 

settlements are expected to be on the order of 12 inches for the embankments at Abutment 1, 

and on the order of 8 inches for the embankments at Abutment 4.  The anticipated settlements 

are generally in the over-consolidated (OC) range and should occur relatively fast.  However, 

the calculation based on A-09-006 shows that about 40% of the consolidation settlement is 

expected to occur in the normally-consolidated (NC) range.   

 

Based on our analysis, a waiting period of 90 days is recommended prior to pile construction at 

both abutments of the new structure and the construction of the pavement. It will reduce 

potential down drag load on abutment piles due to consolidation settlement.  The settlement 

monitoring is recommended and should be performed as per Caltrans Standard Test Method 

112.  More discussions regarding anticipated ground settlement are presented in Section 11.5 

of this report.   

 

Since the abutment footings will be in the new embankment, it is recommended that the 

existing embankment be pre-drilled to the native subgrade prior to the construction of the piles. 

It is primarily to reduce the impact to the newly constructed embankment from pile driving. 
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Therefore, when estimating vertical capacity for the proposed piles at the abutments, the 

frictional capacities are expected to be derived below the embankment. The pre-drilling and 

backfilling should conform to Caltrans Standard Specification (Section 49-1.06). 

 

11.3 Lateral Pile Capacity 

Under seismic loading conditions, lateral load analyses were performed for the proposed steel 

open-ended pipe piles (Caltrans standard Class 200 Alt. “W”) using the LPILE program 

(ENSOFT, v6.0). The analyses were performed for the piles at Bent 2 and Abutment 4.  An 

average “p-y Curve Modification Factor” of 0.6 was adopted in the lateral pile analysis for pile 

spacing of 3 times the pile diameter.  The results of lateral pile analyses, with the plots of the 

pile deflection, moment, shear and soil reaction along the pile length and the input files are 

included in the Appendix C.  

 

11.4 Lateral Earth Pressures 

Abutment retaining walls should be designed to resist the following Applied Lateral Earth 

Pressures and live load.  These values assume no hydrostatic pore pressure buildup behind the 

wall and are based on well-drained backfill behind the walls supported in native soil.     

 

Applied Lateral Earth Pressure 

Active Condition 36 pcf Equivalent Fluid Pressure (EFP) for the engineered backfill. 

At-Rest Condition 55 pcf Equivalent Fluid Pressure (EFP) for the engineered backfill. 

Passive Resistance 5 ksf (ultimate) for seismic design of the abutment backwall (5.5 feet 

high or greater); for activated height less than 5.5 feet modify 

proportionally, i.e. 5×(H/5.5) ksf.  A minimum lateral wall movement 

of 2% of wall height to mobilize the full ultimate passive pressure is 

required. 
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Cantilever walls which are free to rotate at least 0.004 radian may be assumed flexible for the 

active condition.  Walls that are not capable of this movement should be assumed rigid and 

designed for the at-rest condition.  The effect of any surcharge (dead, live, or traffic load) 

should be added to the preceding lateral earth pressures.  A coefficient of 0.3 and 0.5 may be 

used to determine the additional earth pressure resulting from the surcharge for active and 

at-rest conditions, respectively.   

 

11.5 Embankments 

11.5.1 Embankment Settlements & Settlement Monitoring 

New approach embankments are planned at the abutments of the proposed structure.  The 

height of the embankment is up to about 35 feet at Abutment 1 and about 25 feet at 

Abutment 4.  Consequently, consolidation settlement is expected from the additional load 

exerted from the embankment.    

 

In order to estimate the amount of settlement, consolidation tests were conducted on 

selected samples obtained from the borings.  We have reviewed and adopted correlations 

from various references with revision to the site-specific laboratory test results for 

estimating the indexes for settlement calculation.   

 

The estimation of pre-consolidation pressure is based Su/p per Skempton (1957) and 

NAVFAC D.M. 7.1.  The modified compression index (Cc/(1+e0)) and the modified 

recompression index (Cr/(1+e0)) were obtained from the laboratory test results.  The 

modified compression indices were compared to the correlation with natural moisture 

contents suggested by Lambe and Whitman (1969).  After reviewing the laboratory data 

and the correlation, we have revised the correlation for estimating the modified 

compression index accordingly.  For the recompression index (Cr, in the over-consolidated 

range), it is typically 10% of the compression index (per Holtz and Kovacs, 1982). 

According to the test data, the ratio of Cr/Cc range from 13% to 30%, which is in general 
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accordance with the suggested value.  Therefore, we have assumed a ratio of 20% (Cr/Cc) 

for estimating the modified recompression index (Cr/(1+e0)).   

 

Based on the results of the settlement analyses, the amount of consolidation settlements is 

estimated to be on the order of 12 inches at Abutment 1 and on the order of 8 inches at 

Abutment 4.  The anticipated settlements are generally in the over-consolidated (OC) range 

and should occur relatively fast.   

 

However, the calculation based on A-09-006 (located at Abutment 1) shows that about 

40% of the consolidation settlement is expected to occur in the normally-consolidated 

(NC) range.  Based on our analysis, a waiting period of 90 days is recommended prior to 

pile construction and the construction of the pavement. It will reduce potential down drag 

load on abutment piles due to consolidation settlement.  The settlement monitoring is 

recommended and should be performed as per Caltrans Standard Test Method 112.  In 

addition, the method of constructing the concrete facing (panels) might have to be delayed.  

Special details would be required to allow for the settlement of the panels or to attach them 

after the settlement has occurred.   

 

11.5.2 Evaluation of Embankment Stability 

After the Type Selection meeting in January 2011, Caltrans issued a new publication 

regarding lateral spreading, “Guidelines on Foundation Loading and Deformation Due to 

Liquefaction Induced Lateral Spreading” in February 2011.  Consequently, we have 

re-visited the analyses that were performed during 35% design accordingly.  Specifically, 

more analyses were performed along longitudinal direction to evaluate the potential of 

lateral spreading and its impact to the abutments.   

 

Previously (during the 35% design phase), due to the presence of liquefiable soils on site, 

the stability of the embankment was evaluated under three different scenarios: 1) Static 

Condition (short-term, immediately after construction); 2) Seismic Condition 
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(pseudo-static with seismic coefficient, k); and 3) Post-Liquefaction Condition. Per our 

previous discussion with Caltrans engineer, short-term, un-drained shear strength 

(non-liquefied) parameters were used for seismic condition, since liquefaction generally is 

not expected to occur in conjunction with the peak ground acceleration.  Residual shear 

strengths (Sr) were adopted only for the post-liquefaction condition without seismic 

coefficient.   

 

According to the latest Caltrans guideline of lateral spreading, we have revised our 

pseudo-static analysis by using residual shear strengths (Sr, estimated based on Kramer 

and Wang (2007) as cited in Caltrans guideline) for liquefiable soils.  As mentioned 

previously, liquefaction is generally not expected to occur in conjunction with peak ground 

acceleration.  Therefore, this approach (pseudo-static analysis coupled with residual shear 

strengths) appears relatively conservative.  

 

In our opinion, if the derived factor of safety is greater than unity, the design seismic 

coefficient is considered less than the yield acceleration (ky), and the ground deformation 

under the design earthquake event should be relatively insignificant and should not pose 

impact to the structure/foundation design.  On the other hand, if the derived factor of safety 

is less than unity, the ground deformation can be excessive and lateral spreading should be 

considered.  

 

For the seismic coefficient (k), we have referenced to Caltrans guidelines (Guidelines for 

Structures Foundation Reports manual, Ver. 2.0, 2006), which recommends that the 

seismic factor equal to one third of the horizontal peak acceleration and not exceeding 

0.2g.  An average PGA of 0.7g was assumed for design at the project site.  Therefore, a 

seismic coefficient (k) of 0.2g was used for pseudo-static analysis.  In addition, the 

strengths of the non-liquefiable fine-grained materials were increased by 30% due to the 

effect of rapid loading (per Ishihara, 1985) and strength increase from the consolidation 

under the embankment/retaining walls.   
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Based on the subsurface condition, the embankment stability at Abutment 4 appears to be 

more critical as the liquefiable soils were encountered at shallower depth.  The analysis 

was conducted based on the profiles from the preliminary plans provided by the designer 

and the boring data along the alignment.  The results are summarized in the following table. 

 

TABLE 4 – SLOPE STABILITY ANALYSIS SUMMARY 

Location 

Factor of Safety 

Static Condition – Short term 

(immediately after construction) 

Pseudo-Static Analysis 

(k=0.2+residual shear strength) 

Abutment 4 2.85 1.05 

 

For static condition, the un-drained shear strengths were derived directly from the boring 

data and the associated test results to represent the “immediately after construction” 

condition.  The increase in shear strength due to consolidation is not considered.  The result 

indicates that the stability appears satisfactory.   

 

The pseudo-static analysis yields a factor of safety of 1.05, which indicates that the design 

seismic coefficient (k) of 0.2g is less than the yield acceleration and the potential of lateral 

spreading is considered low.  Therefore, the stability of the embankment/retaining walls is 

considered satisfactory, and lateral spreading should not be a design issue for the proposed 

structure.   

 

12.0 NOTES TO DESIGNER 

It is recommended that the structure engineer verify the pile tip elevations when finalizing the pile 

data table.  Should the specified pile tip elevation required to meet lateral load demands exceed the 

specified pile tip elevation given within this report, the Geotechnical Engineer must be contacted 

for further recommendations.  

 



Mark Thomas/NV5 JV 

Job No. 2009-130-GDR (WB 80 to WB 12 Separation) 

September 6, 2012 

Page 21 

 

  

13.0 CONSTRUCTION CONSIDERATIONS 

13.1 General 

To a degree, the performance of any structure is dependent upon construction procedures and 

quality. Hence, observation of grading operations should be carried out by Caltrans and/or 

Solano County. If the encountered subsurface conditions differ from those forming the basis of 

our recommendations, this office should be informed in order to assess the need for design 

changes.  Therefore, the recommendations presented in this report are contingent upon good 

quality control and these geotechnical observations during construction. 

 

13.2 Open End Steel Pipe Piles 

Based on the boring data, the site is underlain by alluvial materials with some granular layers.  

For the proposed open end steel pipe piles, local hard driving conditions may be expected.  In 

our opinion, the overall drivability should not be an issue.  However, this will depend on the 

type and setup of the pile driving hammer.  We recommend that the piles be driven to the 

specified tip elevations.  The pile capacity will be derived primarily from frictional resistance 

along the pile shaft.   

 

In the event that unanticipated pile driving conditions are encountered, it is recommended that 

the Gates formula per Caltrans standard specifications (Section 49-1.08) be used in the field for 

driving and capacity verification.  Should difficult driving be encountered where the vertical 

compression requirement is met (per Gates formula), pile driving should be allowed to 

terminate short of the specified tip elevation provided that either one of the following 

conditions are satisfied: 

 

 Other requirements including tension and lateral demands are met; 

 Any pile refusal within 5 feet above the specified tip elevation, which may be considered 

acceptable and cut off at the option of the contractor. 
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If the piles do not attain the nominal driving resistance at the specified tip elevation (per Gates 

Formula), the piles may be allowed to stand for a “set period” of minimum 12 hours without 

driving.  If the nominal driving resistance is attained for each pile designated to be re-driven, 

the remaining piles in that footing are considered acceptable.  

 

14.0 INVESTIGATION LIMITATIONS 

Our services consist of professional opinions and recommendations made in accordance with 

generally accepted geotechnical engineering principles and practices and are based on our site 

reconnaissance and the assumption that the subsurface conditions do not deviate from observed 

conditions.  All work done is in accordance with generally accepted geotechnical engineering 

principles and practices.  No warranty, expressed or implied, of merchantability or fitness, is made 

or intended in connection with our work or by the furnishing of oral or written reports or findings. 

The scope of our services did not include any environmental assessment or investigation for the 

presence or absence of hazardous or toxic materials in structures, soil, surface water, groundwater 

or air, below or around this site.  Unanticipated soil conditions are commonly encountered and 

cannot be fully determined by taking soil samples and excavating test borings; different soil 

conditions may require that additional expenditures be made during construction to attain a 

properly constructed project.  Some contingency fund is thus recommended to accommodate these 

possible extra costs. 

 

This report has been prepared for the proposed project as described earlier, to assist the engineer in 

the design of this project.  In the event any changes in the design or location of the facilities are 

planned, or if any variations or undesirable conditions are encountered during construction, our 

conclusions and recommendations shall not be considered valid unless the changes or variations 

are reviewed and our recommendations modified or approved by us in writing. 

 

This report is issued with the understanding that it is the designer's responsibility to ensure that the 

information and recommendations contained herein are incorporated into the project and that 

necessary steps are also taken to see that the recommendations are carried out in the field.   
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The findings in this report are valid as of the present date.  However, changes in the subsurface 

conditions can occur with the passage of time, whether they are due to natural processes or to the 

works of man, on this or adjacent properties.  In addition, changes in applicable or appropriate 

standards occur, whether they result from legislation or from the broadening of knowledge.  

Accordingly, the findings in this report might be invalidated, wholly or partially, by changes 

outside of our control. 

 

Respectfully submitted, 

PARIKH CONSULTANTS, INC. 

              

Frank Wang, P.E., G.E. 2862     Gary Parikh, P.E., G.E. 666 

Project Engineer      Project Manager 
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 2009-130-GDR PLATE NO.: 

WB 80 TO WB 12 SEPARATION (OVER WB 80 ON-RAMP)
SOLANO COUNTY, CALIFORNIA

CPT DATA CORRELATION
CPT-09-007
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.
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APPENDIX IV 
LABORATORY TESTS 

 
Classification Tests 
 
The field classification of the samples was visually verified in the laboratory according to the Unified Soil 
Classification System (ASTM Test Method D 2488, Visual-Manual Procedure). The classification has been verified 
with laboratory data as necessary.  The classification tests are presented on “Log of Test Borings”, Appendix A.   
 
Moisture-Density 
 
The natural moisture contents and dry unit weights were determined for selected undisturbed samples of the soils in 
general accordance with ASTM Test Method D 2216-92.  This information was used to classify and correlate the 
soils.  The results are presented on Plate IV-2A thru IV-2C. 
 
Unconfined Compression Tests 
 
Strength tests were performed on selected undisturbed sample using unconfined compression machine.  Unconfined 
compression test was performed in general accordance with California Test Method T 221. The results are presented 
on Plate IV-2A thru IV-2C. 
 
Atterberg Limits 
 
The Atterberg Limits were determined for selected samples of the fine-grained materials.  These results were used to 
classify the soils, as well as to obtain an indication of the effective strength characteristics and expansion potential 
with variations in moisture content. The Atterberg Limits were determined in general accordance with ASTM Test 
Method D 4318-93.  The results of these tests are presented on Plate IV-3, “Plasticity Chart”. 
 
Grain Size Classification 
 
Grain size classification tests (ASTM Test Method D 422-63) were performed on selected samples of granular soil to 
aid in the classification.  The results are presented on Plates IV-4A and IV-4B, "Grain Size Distribution Curves". 
 
Corrosion Tests 
 
Corrosion tests were performed on selected samples to determine the corrosion potential of the soils.  The pH and 
minimum resistively tests were performed according to California Test Method 643 by Parikh Consultants, Inc.  The 
test results are presented on Plates IV-5A and IV-5B. 
 
Consolidation Tests 
 
Consolidation tests were performed on selected samples in accordance with ASTM Test Method D 2435.  
The test resulrs are presented on the Plates IV-6A thru IV-6F. 
 
 

 

PARIKH CONSULTANTS, INC. 
GEOTECHNICAL CONSULTANTS 
MATERIALS TESTING 

WB 80 TO WB 12 SEPARATION (OVER WB 80 ON-RAMP) 
SOLANO COUNTY, CALIFORNIA 

JOB NO.: 2009-130-GDR PLATE NO.: IV-1 

 



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-006 1 6.5 CL 48 19 29 108.7 17.7 Corr. - See Plate No.: IV-5A

2 9.5 CL 111.7 15.8

3 14.5 CL 109.5 18.2

4 19.5 CL 36 19 17 1.8 94.8 28.7

5 24.5 CL 95.1 30.0

6 29.5 CL 89.9 32.5 C. - See Plate No.: IV-6A thru IV-6C

7 34.5 CL 100.9 25.1

8 39.5 CL 0.0 13.9 86.1 94.5 29.3

9 44.5 CH 56 19 37 2.3 90.6 32.1

10 49.5 CL 100.7 24.5

11 54.5 SM 3.0 77.4 19.6 103.7 23.3

12 59.5 CL 104.6 24.5

13 69.5 SC 40.1 1.6 103.9 22.2

14 79.5 CL 101.4 26.0

15 89.5 SP-SM 0.0 88.0 12.0 104.3 23.3

16 99.5 CL 105.4 21.7

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

WB 80 TO WB 12 SEPARATION (OVER WB 80 ON-RAMP) C. = Consolidation D.S. = Direct Shear

ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index

SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: IV-2A

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-009 1 4.5 CL 105.5 21.8 Corr.: IV-5B & C.: IV-6D to IV-6E

2 9.5 CL 101.5 19.4

3 14.5 SC 34.9 98.2 26.6

4 19.5 CL 0.0 29.7 70.3 39 19 20 7.6 107.7 21.0

5 24.5 SC 46.1 110.5 19.1

6 29.5 CL 109.4 19.6

7 34.5 CH 59 27 32 2.4 90.3 31.4

8 39.5 CL 90.4 31.5

9 44.5 CL 99.8 23.8

10 49.5 CL 110.0 18.1

11 54.5 CL 101.1 25.6

12 59.5 CL 38 20 18 2.8 93.6 29.4

13 69.5 CL 100.5 24.6

14 79.5 CL 109.9 21.1

15 89.5 CL 107.4 21.1

16 99.5 CL 98.6 27.4

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

WB 80 TO WB 12 SEPARATION (OVER WB 80 ON-RAMP) C. = Consolidation D.S. = Direct Shear

ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index

SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: IV-2B

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-009A 1 6.5 CL - -

2 11.0 CL - -

3 13.0 CL 34 19 15 - 26.8

4 16.0 SC 0.5 67.0 32.6 30 21 9 - 28.4

5 19.0 SM 0.6 73.7 25.7 - 28.1

6 23.0 CL - -

7 26.0 CL - -

8 29.0 CL - -

9 36.0 CL - -

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

WB 80 TO WB 12 SEPARATION (OVER WB 80 ON-RAMP) C. = Consolidation D.S. = Direct Shear

ROUTE 80-680-12 INTERCHANGE PROJECT G. = Gradation P.I.   = Plasticity Index

SOLANO COUNTY, CALIFORNIA R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 2009-130-GDR Plate No.: IV-2C

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS ENGINEERING

PLATE NO:

WB 80 TO WB 12 (OVER WB 80 ON-RAMP)

SOLANO COUNTY, CALIFORNIA

2009-130-GDRJOB NO:



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

A-09-006

A-09-006

A-09-006

A-09-009

MC-8

MC-11

MC-15

MC-4

39.5

54.5

89.5

19.5 39 20

LEAN CLAY WITH SAND (CL)

SILTY SAND (SM)

POORLY GRADED SAND WITH SILT (SP-SM)

LEAN CLAY WITH SAND (CL)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200

COBBLES
GRAVEL SAND

coarse fine coarse medium fine
SILT AND CLAY

P
E

R
C

E
N

T
 P

A
S

S
IN

G

P
E

R
C

E
N

T
 R

E
T

A
IN

E
D

GRAIN SIZES IN MILLIMETERS

0

10

20

30

40

50

60

70

80

90

100
200 0.05 0.02 0.005 0.00250 20 5 2 0.5 0.2

U.S. STANDARD SIEVE SIZES HYDROMETER  ANALYSESU.S. STANDARD SIEVE OPENING

GRAIN SIZE DISTRIBUTION CURVES

LL PI Description

P
A

R
IK

H
 C

O
N

S
U

L
T

A
N

T
S

, IN
C

.
W

B
 80 T

O
 W

B
 12 S

E
P

A
R

A
T

IO
N

 (O
V

E
R

 W
B

 80 O
N

-R
A

M
P

)

S
O

L
A

N
O

 C
O

U
N

T
Y

, C
A

L
IF

O
R

N
IA

G
E

O
T

E
C

H
N

IC
A

L
 C

O
N

S
U

L
T

A
N

T
S

M
A

T
E

R
IA

L
S

 E
N

G
IN

E
E

R
IN

G
P

L
A

T
E

 N
O

:
IV

-4A
2009-130-G

D
R

JO
B

 N
O

:



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

R-10-009A

R-10-009A

MC-4

SPT-5

17.0

19.0

30 9 CLAYEY SAND (SC)

SILTY SAND (SM)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200

COBBLES
GRAVEL SAND

coarse fine coarse medium fine
SILT AND CLAY

P
E

R
C

E
N

T
 P

A
S

S
IN

G

P
E

R
C

E
N

T
 R

E
T

A
IN

E
D

GRAIN SIZES IN MILLIMETERS

0

10

20

30

40

50

60

70

80

90

100
200 0.05 0.02 0.005 0.00250 20 5 2 0.5 0.2

U.S. STANDARD SIEVE SIZES HYDROMETER  ANALYSESU.S. STANDARD SIEVE OPENING

GRAIN SIZE DISTRIBUTION CURVES

LL PI Description

P
A

R
IK

H
 C

O
N

S
U

L
T

A
N

T
S

, IN
C

.
W

B
 80 T

O
 W

B
 12 S

E
P

A
R

A
T

IO
N

 (O
V

E
R

 W
B

 80 O
N

-R
A

M
P

)

S
O

L
A

N
O

 C
O

U
N

T
Y

, C
A

L
IF

O
R

N
IA

G
E

O
T

E
C

H
N

IC
A

L
 C

O
N

S
U

L
T

A
N

T
S

M
A

T
E

R
IA

L
S

 E
N

G
IN

E
E

R
IN

G
P

L
A

T
E

 N
O

:
IV

-4B
2009-130-G

D
R

JO
B

 N
O

:



fwang
Typewritten Text
PLATE NO. IV-5A



fwang
Typewritten Text
PLATE NO. IV-5B















 

 

 

 

APPENDIX V 

 



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATERIALS TESTING

WB 80 TO WB 12 SEPARATION (OVER WB 80 ON-RAMP)
SOLANO COUNTY, CALIFORNIA

JOB NO.: 2009-130-GDR PLATE NO.: V-1

PROJECT OACATION MAP

FAULT MAP

Legend
212 - Cordelia Fault (RLSS)
213- Green Valley Fault (RLSS)
415- West Napa Fault Zone (Browns Valley 
Section)(RLSS)
416- West Napa Fault Zone (Napa County Airport 
Section) (RLSS)

Source
Modified from "2007 Caltrans Deterministic PGA 
map" by Martha Merriam & Tom Shantz

Approximate

0 mile 15



1. Vs=205 m/s 2. Vs=255 m/s
0.000 0.636 0.692
0.100 1.036 1.170
0.200 1.347 1.488
0.300 1.387 1.509
0.500 1.320 1.388
1.000 0.937 0.921
2.000 0.544 0.488
3.000 0.339 0.295
4.000 0.239 0.205
5.000 0.188 0.160
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Spectral Accel. (g)
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ARS DESIGN CURVE
WB 80 TO WB 12 GRADE SEPARATION

SOLANO COUNTY, CALIFORNIA

1. Vs=205 m/s

2. Vs=255 m/s

3. Envelope

Site Location: 38.21141977 N/122.1468437 W
Seismic design criteria is governed by USGS 2008 Deaggregation (beta)
1. Vs=205 m/s (liquefiable soils modeled as clay with residual strength per Seed & Harder (1990)
2. Vs=255 m/s (non-liquefied case)

3. Recommended Design Curve = Envelope of above two curves

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATERIALS TESTING
JOB NO.: 2009-130-GDR PLATE NO.: V-2

WB 80 TO WB 12 SEPARATION (OVER WB 80 ON-RAMP)
SOLANO COUNTY, CALIFORNIA
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Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
38.2114 -122.1468

VS30 (m/s) = 205

Z 1.0 (m) = 0

Z 2.5 (km) = 0

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 
Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.482 1 1 0.482 0 0.698 1.000 0.696 1.000 0.485 0.482 0.7%
0.02 0.542 1 1 0.542 0.2 1.725 1.000 0.527 1.000 0.908 0.903 0.6%
0.022 0.551 1 1 0.551 0.3 1.449 1.000 0.711 1.000 1.030 0.979 5.0%
0.025 0.563 1 1 0.563 1 0.512 1.000 1.531 1.000 0.784 0.936 -19.4%

Place ARS Online Probabilistic Data Here               "Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs (or 
975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is used to 
estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the "calculation" 
tab.

25

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information
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Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)

Probabilistic_Response_Spectrum_(RAMP_205_2010 0602).xls     6/9/2010      1:54 PM

0.029 0.577 1 1 0.577
0.03 0.58 1 1 0.58 Max % Difference = 19.4%
0.032 0.586 1 1 0.586
0.035 0.595 1 1 0.595
0.036 0.598 1 1 0.598
0.04 0.609 1 1 0.609 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors
0.042 0.614 1 1 0.614
0.044 0.619 1 1 0.619
0.045 0.621 1 1 0.621
0.046 0.623 1 1 0.623
0.048 0.628 1 1 0.628 0 0.6364 1.000 1.000 0.636 0.482 24.3%
0.05 0.632 1 1 0.632 0.1 1.0364 1.000 1.000 1.036 0.71 31.5%
0.055 0.642 1 1 0.642 0.2 1.3465 1.000 1.000 1.347 0.903 32.9%
0.06 0.652 1 1 0.652 0.3 1.387 1.000 1.000 1.387 0.979 29.4%
0.065 0.66 1 1 0.66 0.5 1.3199 1.000 1.000 1.320 0.99 25.0%
0.067 0.664 1 1 0.664 1 0.9368 1.000 1.000 0.937 0.936 0.1%
0.07 0.669 1 1 0.669 2 0.5439 1.000 1.000 0.544 0.622 14.4%
0.075 0.676 1 1 0.676 3 0.3389 1.000 1.000 0.339 0.4 18.0%
0.08 0.684 1 1 0.684 4 0.2389 1.000 1.000 0.239 0.279 16.8%
0.085 0.691 1 1 0.691 5 0.1876 1.000 1.000 0.188 0.218 16.2%
0.09 0.697 1 1 0.697
0.095 0.704 1 1 0.704 Max % Difference = 25.0%
0.1 0.71 1 1 0.71
0.11 0.734 1 1 0.734
0.12 0.756 1 1 0.756
0.13 0.777 1 1 0.777
0.133 0.784 1 1 0.784
0.14 0.798 1 1 0.798
0.15 0.817 1 1 0.817
0.16 0.836 1 1 0.836
0.17 0.853 1 1 0.853
0.18 0.87 1 1 0.87
0.19 0.887 1 1 0.887
0.2 0.903 1 1 0.903
0.22 0.92 1 1 0.92
0.24 0.936 1 1 0.936
0.25 0.944 1 1 0.944

Adj. For Basin 
Effect

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS 
Deagg     

Spec Accel
Period 
(sec)

INPUT   
USGS 

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect

Probabilistic_Response_Spectrum_(RAMP_205_2010 0602).xls     6/9/2010      1:54 PM



Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spreadsheet "shmi")
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
38.2114 -122.1468

VS30 (m/s) = 255

Z 1.0 (m) = 0

Z 2.5 (km) = 0

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By CT)

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 
Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.

% Difference 
(bet. USGS & 
ARS Online)

0.01 0.585 1 1 0.585 0 0.698 1.000 0.843 1.000 0.588 0.585 0.6%
0.02 0.671 1 1 0.671 0.2 1.725 1.000 0.663 1.000 1.143 1.135 0.7%
0.022 0.683 1 1 0.683 0.3 1.449 1.000 0.885 1.000 1.282 1.218 5.0%
0.025 0.701 1 1 0.701 1 0.512 1.200 1.657 1.000 1.018 1.013 0.5%

Place ARS Online Probabilistic Data Here               "Paste"

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% in 50 yrs (or 
975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolation is used to 
estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the "calculation" 
tab.

4.2

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information
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Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)
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0.029 0.722 1 1 0.722
0.03 0.727 1 1 0.727 Max % Difference = 5.0%
0.032 0.736 1 1 0.736
0.035 0.749 1 1 0.749
0.036 0.753 1 1 0.753
0.04 0.769 1 1 0.769 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors
0.042 0.776 1 1 0.776
0.044 0.784 1 1 0.784
0.045 0.787 1 1 0.787
0.046 0.79 1 1 0.79
0.048 0.797 1 1 0.797 0 0.6919 1.000 1.000 0.692 0.585 15.5%
0.05 0.804 1 1 0.804 0.1 1.1697 1.000 1.000 1.170 0.921 21.3%
0.055 0.819 1 1 0.819 0.2 1.4877 1.000 1.000 1.488 1.135 23.7%
0.06 0.833 1 1 0.833 0.3 1.5092 1.000 1.000 1.509 1.218 19.3%
0.065 0.846 1 1 0.846 0.5 1.3878 1.000 1.000 1.388 1.19 14.3%
0.067 0.851 1 1 0.851 1 0.9208 1.200 1.000 1.105 1.013 8.3%
0.07 0.859 1 1 0.859 2 0.4875 1.200 1.000 0.585 0.576 1.5%
0.075 0.871 1 1 0.871 3 0.2951 1.200 1.000 0.354 0.356 0.5%
0.08 0.882 1 1 0.882 4 0.2049 1.200 1.000 0.246 0.247 0.5%
0.085 0.892 1 1 0.892 5 0.1599 1.200 1.000 0.192 0.192 0.1%
0.09 0.902 1 1 0.902
0.095 0.912 1 1 0.912 Max % Difference = 14.3%
0.1 0.921 1 1 0.921
0.11 0.948 1 1 0.948
0.12 0.973 1 1 0.973
0.13 0.997 1 1 0.997
0.133 1.004 1 1 1.004
0.14 1.02 1 1 1.02
0.15 1.041 1 1 1.041
0.16 1.062 1 1 1.062
0.17 1.081 1 1 1.081
0.18 1.1 1 1 1.1
0.19 1.118 1 1 1.118
0.2 1.135 1 1 1.135
0.22 1.154 1 1 1.154
0.24 1.172 1 1 1.172
0.25 1.18 1 1 1.18
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Liquefaction Analysis Results 

 



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-006 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 12 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 39 MC 562.5 563 0.99 25.4 0.92 1.00 1.0 1.05 24.4 1.49 36.2 1.00 1

2 9.5 2 40 MC 1187.5 1188 0.98 26.0 0.92 1.00 1.0 1.05 25.0 1.23 30.7 1.00 1

3 14.5 2 43 MC 1812.5 1656 0.97 28.0 0.92 1.00 1.0 1.05 26.9 1.08 29.2 1.00 1

4 19.5 2 20 MC 2437.5 1969 0.96 13.0 0.92 1.00 1.0 1.05 12.5 1.01 12.6 1.00 1

5 24.5 2 27 MC 3062.5 2281 0.94 17.6 0.92 1.00 1.0 1.05 16.9 0.94 15.9 0.95 1

6 29.5 2 15 MC 3687.5 2594 0.92 9.8 0.92 1.00 1.0 1.05 9.4 0.88 8.3 0.93 1

7 34.5 2 26 MC 4312.5 2906 0.89 16.9 0.92 1.00 1.0 1.05 16.3 0.83 13.5 0.88 1

8 39.5 2 22 MC 4937.5 3219 0.86 14.3 0.92 1.00 1.0 1.05 13.8 0.78 10.8 0.86 1

9 44.5 2 19 MC 5562.5 3531 0.81 12.4 0.92 1.00 1.0 1.05 11.9 0.74 8.8 0.85 1

10 49.5 2 28 MC 6187.5 3844 0.76 18.2 0.92 1.00 1.0 1.05 17.5 0.70 12.3 0.80 1

11 54.5 1 27 MC 6812.5 4156 0.71 0.53 17.6 0.92 1.00 1.0 1.05 16.9 0.67 11.3 19% 15.6 0.17 0.79 1 (0.31)

12 59.5 2 22 MC 7437.5 4469 0.66 14.3 0.92 1.00 1.0 1.05 13.8 0.64 8.8 0.79 1

13 69.5 1 27 MC 8687.5 5094 0.59 0.46 17.6 0.92 1.00 1.0 1.05 16.9 0.59 9.9 40% 16.9 0.18 0.75 1 (0.36)

14 79.5 2 19 MC 9937.5 5719 0.55 12.4 0.92 1.00 1.0 1.05 11.9 0.54 6.4 0.76 1

15 89.5 1 34 MC 11188 6344 0.52 0.42 22.1 0.92 1.00 1.0 1.05 21.3 0.50 10.7 12% 12.6 0.14 0.69 1 (0.28)

16 99.5 2 76 MC 12438 6969 0.50 49.4 0.92 1.00 1.0 1.05 47.5 0.47 22.3 0.61 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/7/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-009 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 12 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 31 MC 562.5 563 0.99 20.2 0.92 1.00 1.0 1.05 19.4 1.49 28.8 1.00 1

2 9.5 2 36 MC 1187.5 1188 0.98 23.4 0.92 1.00 1.0 1.05 22.5 1.23 27.6 1.00 1

3 14.5 1 24 MC 1812.5 1656 0.97 0.48 15.6 0.92 1.00 1.0 1.05 15.0 1.08 16.3 35% 24.5 0.28 1.00 1 (0.73)

4 19.5 2 45 MC 2437.5 1969 0.96 29.3 0.92 1.00 1.0 1.05 28.2 1.01 28.4 1.00 1

5 24.5 1 25 MC 3062.5 2281 0.94 0.58 16.3 0.92 1.00 1.0 1.05 15.6 0.94 14.7 46% 22.6 0.25 0.95 1 (0.52)

6 29.5 2 35 MC 3687.5 2594 0.92 22.8 0.92 1.00 1.0 1.05 21.9 0.88 19.3 0.90 1

7 34.5 2 31 MC 4312.5 2906 0.89 20.2 0.92 1.00 1.0 1.05 19.4 0.83 16.1 0.87 1

8 39.5 2 22 MC 4937.5 3219 0.86 14.3 0.92 1.00 1.0 1.05 13.8 0.78 10.8 0.86 1

9 44.5 2 66 MC 5562.5 3531 0.81 42.9 0.92 1.00 1.0 1.05 41.3 0.74 30.6 0.80 1

10 49.5 2 48 MC 6187.5 3844 0.76 31.2 0.92 1.00 1.0 1.05 30.0 0.70 21.2 0.77 1

11 54.5 2 47 MC 6812.5 4156 0.71 30.6 0.92 1.00 1.0 1.05 29.4 0.67 19.7 0.75 1

12 59.5 2 32 MC 7437.5 4469 0.66 20.8 0.92 1.00 1.0 1.05 20.0 0.64 12.8 0.76 1

13 69.5 2 55 MC 8687.5 5094 0.59 35.8 0.92 1.00 1.0 1.05 34.4 0.59 20.2 0.69 1

14 79.5 2 50 MC 9937.5 5719 0.55 32.5 0.92 1.00 1.0 1.05 31.3 0.54 17.0 0.67 1

15 89.5 2 47 MC 11188 6344 0.52 30.6 0.92 1.00 1.0 1.05 29.4 0.50 14.8 0.66 1

16 99.5 2 49 MC 12438 6969 0.50 31.9 0.92 1.00 1.0 1.05 30.7 0.47 14.4 0.64 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/7/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-10-009A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer Technicon)BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 12 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5N60 CN (N1)60 F.C.

1 6.5 2 15 SPT 812.5 813 0.99 15.0 1.42 0.75 1.2 1.05 20.1 1.37 27.5 1.00 1

2 11 2 11 SPT 1375 1375 0.98 11.0 1.42 0.80 1.2 1.05 15.7 1.17 18.3 1.00 1

3 14 2 4 SPT 1750 1625 0.97 4.0 1.42 0.85 1.2 1.05 6.1 1.09 6.6 1.00 1

4 17 1 5 SPT 2125 1813 0.96 0.51 5.0 1.42 0.85 1.2 1.05 7.6 1.04 7.9 33% 14.2 0.15 1.00 1 (0.37)

5 20 1 9 SPT 2500 2000 0.96 0.54 9.0 1.42 0.95 1.2 1.05 15.3 1.00 15.3 26% 21.5 0.24 1.00 1 (0.53)

6 23 2 7 SPT 2875 2188 0.95 7.0 1.42 0.95 1.2 1.05 11.9 0.96 11.4 0.98 1

7 26 2 12 SPT 3250 2375 0 94 12 0 1 42 0 95 1 2 1 05 20 3 0 92 18 8 0 95 17 26 2 12 SPT 3250 2375 0.94 12.0 1.42 0.95 1.2 1.05 20.3 0.92 18.8 0.95 1

8 29 2 14 SPT 3625 2563 0.93 14.0 1.42 0.95 1.2 1.05 23.7 0.89 21.0 0.92 1

9 36 2 9 SPT 4500 3000 0.88 9.0 1.42 1.00 1.2 1.05 16.1 0.81 13.1 0.90 1

Note:

1 Th ti f t C (E R ti ) C (B h l Di t ) C (R d L th) d C (S li M th d li ) Y d t l (2001)1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

for FC > 35%  = 5.0,  = 1.2      for FC  35%                  5.0,                                 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  
Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

Liquefaction 80-680-12 (2011 0706).xlsx 7/7/2011



LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-09-007 FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.492

1.148

1.804

2.461

3.117

3.773

4.429

5.085 7 Silty Sand to Sandy Silt 35.657 0.339 0.299 0.299 1.83 1.4676 0.99 0.450 1.830 1.47 52.33 1.129 59.09 0.10 1.00 1

5.741 7 Silty Sand to Sandy Silt 53.357 1.058 0.338 0.338 1.98 1.4304 0.99 0.450 1.980 1.43 76.32 1.275 97.29 0.17 1.00 1

6.398 6 Sandy Silt to Clayey Silt 43.467 1.201 0.376 0.376 2.18 1.3959 0.99 0.449 2.180 1.40 60.68 1.619 98.25 0.17 1.00 1

7.054 5 Clayey Silt to Silty Clay 47.728 1.868 0.413 0.413 2.3 1.3639 0.99 0.448 2.300 1.36 65.10 1.949 126.86 0.27 1.00 1

7.71 5 Clayey Silt to Silty Clay 42.543 1.737 0.451 0.451 2.37 1.3325 0.98 0.448 2.370 1.33 56.69 2.194 124.38 0.26 1.00 1

8.366 5 Clayey Silt to Silty Clay 41.392 1.507 0.488 0.488 2.36 1.3033 0.98 0.447 2.360 1.30 53.95 2.156 116.33 0.23 1.00 1

9.022 5 Clayey Silt to Silty Clay 35.979 1.339 0.526 0.526 2.43 1.2746 0.98 0.446 2.430 1.27 45.86 2.439 111.85 0.21 1.00 1

9.678 5 Clayey Silt to Silty Clay 37.514 1.398 0.564 0.564 2.43 1.2472 0.98 0.446 2.430 1.25 46.79 2.439 114.11 0.22 1.00 1

10.335 5 Clayey Silt to Silty Clay 41.264 1.452 0.601 0.601 2.4 1.2215 0.98 0.445 2.400 1.22 50.41 2.312 116.56 0.23 1.00 1

10.991 6 Sandy Silt to Clayey Silt 54.803 1.644 0.639 0.639 2.28 1.1963 0.98 0.445 2.280 1.20 65.56 1.886 123.66 0.26 1.00 1

11.647 6 Sandy Silt to Clayey Silt 52.372 1.696 0.676 0.676 2.34 1.1727 0.98 0.444 2.340 1.17 61.42 2.084 127.98 0.27 1.00 1

12.303 5 Clayey Silt to Silty Clay 50.966 1.811 0.714 0.001 0.714 2.4 1.1494 0.97 0.443 2.400 1.15 58.58 2.312 135.46 0.31 1.00 1 (0.87)

12.959 5 Clayey Silt to Silty Clay 46.287 1.654 0.752 0.014 0.737 2.44 1.1358 0.97 0.452 2.440 1.14 52.57 2.483 130.54 0.29 1.00 1 (0.79)

13.615 5 Clayey Silt to Silty Clay 38.482 1.399 0.789 0.035 0.755 2.51 1.1253 0.97 0.462 2.510 1.13 43.30 2.820 122.10 0.25 1.00 1 (0.67)

14.272 5 Clayey Silt to Silty Clay 34.633 1.227 0.827 0.055 0.772 2.54 1.1156 0.97 0.473 2.540 1.12 38.64 2.979 115.10 0.22 1.00 1 (0.58)
14.928 5 Clayey Silt to Silty Clay 36.229 1.329 0.864 0.076 0.789 2.54 1.1061 0.97 0.483 2.540 1.11 40.07 2.979 119.37 0.24 1.00 1 (0.61)
15.584 5 Clayey Silt to Silty Clay 34.839 1.44 0.902 0.096 0.806 2.6 1.0967 0.97 0.493 1.00 1
16.24 5 Clayey Silt to Silty Clay 36.986 1.376 0.94 0.117 0.823 2.56 1.0875 0.97 0.502 2.560 1.09 40.22 3.091 124.31 0.26 1.00 1 (0.64)
16.896 5 Clayey Silt to Silty Clay 35.401 1.147 0.977 0.137 0.84 2.53 1.0784 0.96 0.510 2.530 1.08 38.18 2.925 111.66 0.21 1.00 1 (0.51)
17.552 6 Sandy Silt to Clayey Silt 39.539 1.23 1.015 0.158 0.857 2.49 1.0695 0.96 0.519 2.490 1.07 42.29 2.718 114.95 0.22 1.00 1 (0.53)
18.209 6 Sandy Silt to Clayey Silt 40.613 1.275 1.052 0.178 0.874 2.49 1.0608 0.96 0.526 2.490 1.06 43.08 2.718 117.11 0.23 1.00 1 (0.54)
18.865 5 Clayey Silt to Silty Clay 41.442 1.473 1.09 0.198 0.891 2.52 1.0521 0.96 0.534 2.520 1.05 43.60 2.872 125.21 0.26 1.00 1 (0.61)
19.521 5 Clayey Silt to Silty Clay 40.39 1.427 1.128 0.219 0.909 2.53 1.0431 0.96 0.541 2.530 1.04 42.13 2.925 123.23 0.25 1.00 1 (0.58)
20.177 5 Clayey Silt to Silty Clay 36.691 1.316 1.165 0.239 0.926 2.58 1.0348 0.96 0.547 2.580 1.03 37.97 3.206 121.74 0.25 1.00 1 (0.56)
20.833 5 Clayey Silt to Silty Clay 31.034 1.108 1.203 0.26 0.943 2.64 1.0266 0.95 0.554 1.00 1
21.49 5 Clayey Silt to Silty Clay 26.106 0.873 1.24 0.28 0.96 2.69 1.0185 0.95 0.560 1.00 1
22.146 5 Clayey Silt to Silty Clay 25.282 0.793 1.278 0.301 0.977 2.7 1.0106 0.95 0.566 1.00 1
22.802 5 Clayey Silt to Silty Clay 21.394 0.721 1.316 0.321 0.994 2.78 1.0027 0.95 0.572 1.00 1
23.458 5 Clayey Silt to Silty Clay 19.269 0.563 1.353 0.342 1.011 2.78 0.995 0.95 0.577 1.00 1
24.114 6 Sandy Silt to Clayey Silt 20.888 0.338 1.391 0.362 1.028 2.6 0.9874 0.94 0.582 0.99 1
24.77 6 Sandy Silt to Clayey Silt 27.947 0.588 1.428 0.383 1.046 2.56 0.9795 0.94 0.586 2.560 0.98 27.37 3.091 84.60 0.14 0.99 1 (0.29)
25.427 5 Clayey Silt to Silty Clay 32.909 1.245 1.466 0.403 1.063 2.68 0.9722 0.94 0.590 0.99 1
26.083 5 Clayey Silt to Silty Clay 29.343 1.002 1.503 0.424 1.08 2.7 0.9649 0.94 0.594 0.98 1
26.739 5 Clayey Silt to Silty Clay 29.654 1.117 1.541 0.444 1.097 2.73 0.9578 0.94 0.598 0.98 1
27.395 5 Clayey Silt to Silty Clay 25.983 0.749 1.579 0.465 1.114 2.71 0.9507 0.93 0.601 0.98 1
28.051 5 Clayey Silt to Silty Clay 29.549 1.095 1.616 0.485 1.131 2.74 0.9438 0.93 0.604 0.98 1
28.707 4 Silty Clay to Clay 28.825 1.178 1.654 0.506 1.148 2.79 0.937 0.93 0.608 0.97 1
29.364 5 Clayey Silt to Silty Clay 28.748 1.058 1.691 0.526 1.165 2.76 0.9302 0.92 0.610 0.97 1
30.02 5 Clayey Silt to Silty Clay 31.485 1.277 1.729 0.547 1.183 2.76 0.9232 0.92 0.612 0.97 1
30.676 4 Silty Clay to Clay 31.562 1.313 1.767 0.567 1.2 2.78 0.9167 0.92 0.614 0.96 1
31.332 4 Silty Clay to Clay 35.823 1.538 1.804 0.587 1.217 2.75 0.9102 0.91 0.616 0.96 1
31.988 4 Silty Clay to Clay 40.318 1.86 1.842 0.608 1.234 2.74 0.9039 0.91 0.618 0.96 1
32.644 3 Clay 31.179 1.75 1.878 0.628 1.25 2.89 0.898 0.91 0.619 0.96 1
33.301 3 Clay 24.815 1.376 1.915 0.649 1.266 2.98 0.8921 0.90 0.621 0.95 1
33.957 3 Clay 22.696 1.173 1.951 0.669 1.282 3 0.8864 0.90 0.622 0.95 1
34.613 4 Silty Clay to Clay 22.645 0.945 1.989 0.69 1.299 2.94 0.8804 0.89 0.622 0.95 1
35.269 3 Clay 22.968 1.088 2.026 0.71 1.315 2.98 0.8748 0.89 0.623 0.95 1
35.925 4 Silty Clay to Clay 24.843 0.974 2.063 0.731 1.332 2.89 0.8689 0.88 0.623 0.94 1
36.581 4 Silty Clay to Clay 27.958 1.118 2.101 0.751 1.35 2.86 0.8627 0.88 0.623 0.94 1
37.238 4 Silty Clay to Clay 23.68 0.958 2.138 0.772 1.367 2.93 0.857 0.87 0.622 0.94 1
37.894 4 Silty Clay to Clay 23.168 1.019 2.176 0.792 1.384 2.97 0.8514 0.87 0.622 0.94 1
38.55 4 Silty Clay to Clay 23.285 1.011 2.214 0.813 1.401 2.97 0.8458 0.86 0.621 0.93 1
39.206 3 Clay 21.478 0.991 2.25 0.833 1.417 3.02 0.8407 0.86 0.620 0.93 1
39.862 4 Silty Clay to Clay 18.346 0.752 2.288 0.854 1.434 3.07 0.8352 0.85 0.619 0.93 1
40.518 5 Clayey Silt to Silty Clay 17.311 0.527 2.325 0.874 1.451 3.02 0.8299 0.85 0.617 0.93 1
41.175 4 Silty Clay to Clay 16.198 0.585 2.363 0.895 1.468 3.09 0.8246 0.84 0.616 0.93 1
41.831 4 Silty Clay to Clay 16.198 0.667 2.401 0.915 1.486 3.13 0.8191 0.83 0.613 0.92 1
42.487 5 Clayey Silt to Silty Clay 17.472 0.575 2.438 0.935 1.503 3.03 0.8139 0.83 0.611 0.92 1
43.143 5 Clayey Silt to Silty Clay 15.13 0.421 2.476 0.956 1.52 3.05 0.8088 0.82 0.609 0.92 1
43.799 5 Clayey Silt to Silty Clay 14.435 0.4 2.513 0.976 1.537 3.07 0.8038 0.82 0.607 0.92 1
44.455 5 Clayey Silt to Silty Clay 14.63 0.475 2.551 0.997 1.554 3.11 0.7988 0.81 0.604 0.92 1
45.112 5 Clayey Silt to Silty Clay 14.969 0.441 2.588 1.017 1.571 3.09 0.7939 0.80 0.602 0.91 1
45.768 5 Clayey Silt to Silty Clay 18.357 0.558 2.626 1.038 1.588 3 0.7891 0.80 0.599 0.91 1
46.424 5 Clayey Silt to Silty Clay 23.335 0.761 2.664 1.058 1.605 2.94 0.7843 0.79 0.596 0.91 1
47.08 5 Clayey Silt to Silty Clay 13.256 0.412 2.701 1.079 1.622 3.19 0.7796 0.78 0.593 0.91 1
47.736 6 Sandy Silt to Clayey Silt 48.256 1.293 2.739 1.099 1.64 2.62 0.7746 0.78 0.590 0.91 1
48.392 6 Sandy Silt to Clayey Silt 60.149 1.706 2.776 1.12 1.657 2.57 0.77 0.77 0.586 2.570 0.77 46.32 3.148 145.80 0.37 0.90 1 (0.70)
49.049 5 Clayey Silt to Silty Clay 16.76 0.534 2.814 1.14 1.674 3.11 0.7655 0.76 0.583 0.90 1
49.705 5 Clayey Silt to Silty Clay 14.958 0.416 2.852 1.161 1.691 3.11 0.761 0.76 0.580 0.90 1
50.361 5 Clayey Silt to Silty Clay 27.218 1.04 2.889 1.181 1.708 2.95 0.7565 0.75 0.576 0.90 1
51.017 5 Clayey Silt to Silty Clay 35.857 1.393 2.927 1.202 1.725 2.86 0.7521 0.74 0.573 0.90 1
51.673 5 Clayey Silt to Silty Clay 47.833 1.873 2.964 1.222 1.742 2.75 0.7478 0.74 0.570 0.89 1
52.329 5 Clayey Silt to Silty Clay 60.533 2.56 3.002 1.243 1.759 2.7 0.7435 0.73 0.566 0.89 1
52.986 4 Silty Clay to Clay 45.486 1.999 3.04 1.263 1.777 2.82 0.739 0.72 0.563 0.89 1
53.642 5 Clayey Silt to Silty Clay 30.066 1.182 3.077 1.284 1.794 2.94 0.7348 0.72 0.559 0.89 1
54.298 5 Clayey Silt to Silty Clay 24.348 0.823 3.115 1.304 1.811 2.99 0.7307 0.71 0.556 0.89 1
54.954 5 Clayey Silt to Silty Clay 21.978 0.812 3.152 1.324 1.828 3.06 0.7266 0.70 0.552 0.89 1
55.61 5 Clayey Silt to Silty Clay 26.322 0.847 3.19 1.345 1.845 2.93 0.7225 0.70 0.549 0.88 1

CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K *K

Soil Behavior Type Ic* CN* d CSR Ic
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-09-007 FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)
CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K *K

Soil Behavior Type Ic* CN* d CSR Ic

56.266 5 Clayey Silt to Silty Clay 31.034 1.075 3.228 1.365 1.862 2.89 0.7185 0.69 0.545 0.88 1
56.923 5 Clayey Silt to Silty Clay 30.45 1.061 3.265 1.386 1.879 2.91 0.7145 0.69 0.542 0.88 1
57.579 5 Clayey Silt to Silty Clay 27.58 0.956 3.303 1.406 1.896 2.95 0.7106 0.68 0.539 0.88 1
58.235 5 Clayey Silt to Silty Clay 24.181 0.915 3.34 1.427 1.914 3.04 0.7065 0.67 0.535 0.88 1
58.891 5 Clayey Silt to Silty Clay 22.318 0.738 3.378 1.447 1.931 3.03 0.7027 0.67 0.532 0.88 1
59.547 5 Clayey Silt to Silty Clay 24.253 0.731 3.416 1.468 1.948 2.97 0.6989 0.66 0.529 0.88 1
60.203 5 Clayey Silt to Silty Clay 26.311 0.883 3.453 1.488 1.965 2.97 0.6951 0.66 0.526 0.87 1
60.86 5 Clayey Silt to Silty Clay 25.816 0.886 3.491 1.509 1.982 2.99 0.6914 0.65 0.523 0.87 1
61.516 5 Clayey Silt to Silty Clay 25.622 0.745 3.528 1.529 1.999 2.95 0.6877 0.65 0.520 0.87 1
62.172 5 Clayey Silt to Silty Clay 27.318 0.813 3.566 1.55 2.016 2.93 0.6841 0.64 0.517 0.87 1
62.828 6 Sandy Silt to Clayey Silt 25.555 0.721 3.604 1.57 2.033 2.95 0.6805 0.64 0.514 0.87 1
63.484 6 Sandy Silt to Clayey Silt 26.005 0.718 3.641 1.591 2.051 2.94 0.6767 0.63 0.511 0.87 1
64.14 6 Sandy Silt to Clayey Silt 48.462 1.4 3.679 1.611 2.068 2.72 0.6732 0.63 0.508 0.86 1
64.797 6 Sandy Silt to Clayey Silt 48.829 1.592 3.716 1.632 2.085 2.76 0.6697 0.62 0.506 0.86 1
65.453 6 Sandy Silt to Clayey Silt 43.439 1.318 3.754 1.652 2.102 2.78 0.6663 0.62 0.503 0.86 1
66.109 5 Clayey Silt to Silty Clay 40.24 1.325 3.792 1.672 2.119 2.84 0.6629 0.61 0.501 0.86 1
66.765 6 Sandy Silt to Clayey Silt 52.873 1.834 3.829 1.693 2.136 2.75 0.6595 0.61 0.498 0.86 1
67.421 6 Sandy Silt to Clayey Silt 53.78 1.795 3.867 1.713 2.153 2.74 0.6561 0.61 0.496 0.86 1
68.077 6 Sandy Silt to Clayey Silt 49.14 1.259 3.904 1.734 2.17 2.71 0.6528 0.60 0.493 0.86 1
68.734 6 Sandy Silt to Clayey Silt 32.525 0.725 3.942 1.754 2.187 2.82 0.6495 0.60 0.491 0.86 1
69.39 6 Sandy Silt to Clayey Silt 32.614 0.836 3.979 1.775 2.205 2.85 0.6461 0.60 0.489 0.85 1
70.046 6 Sandy Silt to Clayey Silt 32.697 0.891 4.017 1.795 2.222 2.87 0.6429 0.59 0.487 0.85 1
70.702 5 Clayey Silt to Silty Clay 37.726 1.325 4.055 1.816 2.239 2.89 0.6397 0.59 0.485 0.85 1
71.358 5 Clayey Silt to Silty Clay 35.206 1.289 4.092 1.836 2.256 2.94 0.6366 0.58 0.483 0.85 1
72.014 5 Clayey Silt to Silty Clay 34.299 1.352 4.13 1.857 2.273 2.97 0.6335 0.58 0.481 0.85 1
72.671 5 Clayey Silt to Silty Clay 31.334 1.029 4.167 1.877 2.29 2.96 0.6304 0.58 0.479 0.85 1
73.327 6 Sandy Silt to Clayey Silt 40.379 1.285 4.205 1.898 2.307 2.86 0.6273 0.58 0.477 0.85 1
73.983 5 Clayey Silt to Silty Clay 27.096 0.797 4.243 1.918 2.324 3 0.6243 0.57 0.475 0.84 1
74.639 6 Sandy Silt to Clayey Silt 28.486 0.804 4.28 1.939 2.342 2.96 0.6211 0.57 0.473 0.84 1
75.295 6 Sandy Silt to Clayey Silt 33.704 1.021 4.318 1.959 2.359 2.91 0.6182 0.57 0.472 0.84 1
75.951 5 Clayey Silt to Silty Clay 37.481 1.279 4.355 1.98 2.376 2.91 0.6152 0.56 0.470 0.84 1
76.608 5 Clayey Silt to Silty Clay 35.567 1.244 4.393 2 2.393 2.95 0.6123 0.56 0.469 0.84 1
77.264 5 Clayey Silt to Silty Clay 33.643 1.103 4.431 2.021 2.41 2.96 0.6094 0.56 0.467 0.84 1
77.92 6 Sandy Silt to Clayey Silt 32.263 0.979 4.468 2.041 2.427 2.95 0.6066 0.56 0.466 0.84 1
78.576 5 Clayey Silt to Silty Clay 33.899 1.149 4.506 2.061 2.444 2.96 0.6037 0.55 0.464 0.84 1
79.232 5 Clayey Silt to Silty Clay 37.748 1.321 4.543 2.082 2.461 2.94 0.6009 0.55 0.463 0.84 1
79.888 6 Sandy Silt to Clayey Silt 34.884 1.029 4.581 2.102 2.479 2.92 0.598 0.55 0.461 0.83 1
80.545 6 Sandy Silt to Clayey Silt 38.121 1.07 4.619 2.123 2.496 2.87 0.5952 0.55 0.460 0.83 1
81.201 6 Sandy Silt to Clayey Silt 35.896 0.978 4.656 2.143 2.513 2.88 0.5925 0.54 0.459 0.83 1
81.857 6 Sandy Silt to Clayey Silt 35.501 1.028 4.694 2.164 2.53 2.91 0.5898 0.54 0.458 0.83 1
82.513 6 Sandy Silt to Clayey Silt 38.961 1.001 4.731 2.184 2.547 2.83 0.5871 0.54 0.456 0.83 1
83.169 6 Sandy Silt to Clayey Silt 59.403 2.075 4.769 2.205 2.564 2.77 0.5845 0.54 0.455 0.83 1
83.825 6 Sandy Silt to Clayey Silt 82.955 2.995 4.807 2.225 2.581 2.68 0.5819 0.54 0.454 0.83 1
84.482 6 Sandy Silt to Clayey Silt 75.051 2.103 4.844 2.246 2.598 2.64 0.5793 0.53 0.453 0.83 1
85.138 7 Silty Sand to Sandy Silt 105.57 2.813 4.883 2.266 2.617 2.51 0.5764 0.53 0.452 2.510 0.58 60.85 2.820 171.56 0.82 1
85.794 6 Sandy Silt to Clayey Silt 74.995 2.002 4.92 2.287 2.634 2.62 0.5738 0.53 0.451 0.82 1
86.45 7 Silty Sand to Sandy Silt 51.187 1.123 4.959 2.307 2.652 2.71 0.5711 0.53 0.450 0.82 1
87.106 6 Sandy Silt to Clayey Silt 64.109 1.681 4.997 2.328 2.669 2.69 0.5686 0.53 0.449 0.82 1
87.762 6 Sandy Silt to Clayey Silt 70.078 1.843 5.034 2.348 2.686 2.66 0.5661 0.52 0.448 0.82 1
88.419 7 Silty Sand to Sandy Silt 83.173 1.945 5.073 2.369 2.704 2.57 0.5635 0.52 0.447 2.570 0.56 46.87 3.148 147.55 0.38 0.82 1 (0.86)
89.075 7 Silty Sand to Sandy Silt 52.178 1.136 5.111 2.389 2.722 2.7 0.5609 0.52 0.446 0.82 1
89.731 6 Sandy Silt to Clayey Silt 61.078 1.598 5.149 2.41 2.74 2.69 0.5584 0.52 0.445 0.82 1
90.387 6 Sandy Silt to Clayey Silt 65.389 2.083 5.187 2.43 2.757 2.73 0.556 0.52 0.444 0.82 1
91.043 6 Sandy Silt to Clayey Silt 68.231 1.878 5.224 2.45 2.774 2.69 0.5536 0.52 0.443 0.82 1
91.699 6 Sandy Silt to Clayey Silt 49.252 1.137 5.262 2.471 2.791 2.77 0.5512 0.52 0.442 0.81 1
92.356 6 Sandy Silt to Clayey Silt 51.966 1.384 5.299 2.491 2.808 2.78 0.5489 0.51 0.441 0.81 1
93.012 6 Sandy Silt to Clayey Silt 51.599 1.512 5.337 2.512 2.825 2.81 0.5466 0.51 0.440 0.81 1
93.668 6 Sandy Silt to Clayey Silt 51.082 1.458 5.375 2.532 2.842 2.81 0.5443 0.51 0.440 0.81 1
94.324 6 Sandy Silt to Clayey Silt 61.612 1.654 5.412 2.553 2.859 2.72 0.542 0.51 0.439 0.81 1
94.98 6 Sandy Silt to Clayey Silt 67.931 2.236 5.45 2.573 2.877 2.74 0.5396 0.51 0.438 0.81 1
95.636 5 Clayey Silt to Silty Clay 62.046 2.375 5.487 2.594 2.894 2.83 0.5374 0.51 0.437 0.81 1
96.293 6 Sandy Silt to Clayey Silt 56.088 1.903 5.525 2.614 2.911 2.83 0.5351 0.51 0.437 0.81 1
96.949 6 Sandy Silt to Clayey Silt 54.113 1.86 5.563 2.635 2.928 2.86 0.5329 0.50 0.436 0.81 1
97.605 5 Clayey Silt to Silty Clay 50.225 1.943 5.6 2.655 2.945 2.93 0.5308 0.50 0.435 0.81 1
98.261 6 Sandy Silt to Clayey Silt 46.17 1.382 5.638 2.676 2.962 2.89 0.5286 0.50 0.435 0.80 1
98.917 6 Sandy Silt to Clayey Silt 47.026 1.254 5.675 2.696 2.979 2.85 0.5264 0.50 0.434 0.80 1
99.573 6 Sandy Silt to Clayey Silt 45.622 1.181 5.713 2.717 2.996 2.85 0.5243 0.50 0.433 0.80 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-09-008 FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

0.492

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K  *K

Soil Behavior Type Ic* CN* d CSR Ic CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

1.148

1.804

2.461

3.117

3.773

4.429

5.085 5 Clayey Silt to Silty Clay 22.161 0.622 0.291 0.291 2.31 1.4755 0.99 0.450 2.310 1.48 32.70 1.981 64.78 0.11 1.00 1

5.741 6 Sandy Silt to Clayey Silt 42.966 1.036 0.329 0.329 2.1 1.4388 0.99 0.450 2.100 1.44 61.82 1.455 89.94 0.15 1.00 1

6.398 6 Sandy Silt to Clayey Silt 43.272 1.134 0.367 0.367 2.15 1.404 0.99 0.449 2.150 1.40 60.75 1.553 94.34 0.16 1.00 1

7.054 5 Clayey Silt to Silty Clay 39.523 1.333 0.404 0.404 2.29 1.3716 0.99 0.448 2.290 1.37 54.21 1.917 103.92 0.18 1.00 1

7.71 5 Clayey Silt to Silty Clay 37.103 1.391 0.442 0.442 2.37 1.3398 0.98 0.448 2.370 1.34 49.71 2.194 109.07 0.20 1.00 1

8.366 5 Clayey Silt to Silty Clay 38.666 1.366 0.479 0.479 2.36 1.3103 0.98 0.447 2.360 1.31 50.66 2.156 109.25 0.20 1.00 1

9.022 5 Clayey Silt to Silty Clay 38.171 1.223 0.517 0.517 2.36 1.2813 0.98 0.446 2.360 1.28 48.91 2.156 105.47 0.19 1.00 1

9.678 5 Clayey Silt to Silty Clay 34.01 1.252 0.555 0.555 2.46 1.2536 0.98 0.446 2.460 1.25 42.63 2.574 109.75 0.20 1.00 1

10.335 5 Clayey Silt to Silty Clay 31.301 1.158 0.592 0.592 2.51 1.2277 0.98 0.445 2.510 1.23 38.43 2.820 108.35 0.20 1.00 1

10.991 5 Clayey Silt to Silty Clay 33.342 1.218 0.63 0.63 2.5 1.2022 0.98 0.445 2.500 1.20 40.08 2.768 110.97 0.21 1.00 1

11.647 5 Clayey Silt to Silty Clay 31.112 1.199 0.667 0.667 2.56 1.1784 0.98 0.444 2.560 1.18 36.66 3.091 113.30 0.22 1.00 1

12.303 4 Silty Clay to Clay 29.337 1.206 0.705 0.001 0.705 2.62 1.1549 0.97 0.443 1.00 1

12.959 5 Clayey Silt to Silty Clay 29.271 1.086 0.742 0.001 0.742 2.6 1.1329 0.97 0.443 1.00 1

13.615 5 Clayey Silt to Silty Clay 29.015 1.083 0.78 0.001 0.78 2.62 1.1111 0.97 0.442 1.00 1

14.272 5 Clayey Silt to Silty Clay 23.992 0.897 0.818 0.001 0.818 2.7 1.0902 0.97 0.441 1.00 1
14.928 5 Clayey Silt to Silty Clay 24.893 0.883 0.855 0.001 0.855 2.69 1.0706 0.97 0.441 1.00 1
15.584 5 Clayey Silt to Silty Clay 37.192 1.376 0.893 0.001 0.893 2.58 1.0511 0.97 0.440 2.580 1.05 39.09 3.206 125.35 0.26 1.00 1 (0.74)
16.24 5 Clayey Silt to Silty Clay 34.027 1.094 0.93 0.001 0.93 2.58 1.0329 0.97 0.439 2.580 1.03 35.15 3.206 112.69 0.21 1.00 1 (0.60)
16.896 6 Sandy Silt to Clayey Silt 42.61 1.134 0.968 0.001 0.968 2.47 1.0148 0.96 0.439 2.470 1.01 43.24 2.621 113.34 0.22 1.00 1 (0.61)
17.552 6 Sandy Silt to Clayey Silt 29.727 0.784 1.006 0.001 1.006 2.59 0.9973 0.96 0.438 2.590 1.00 29.65 3.266 96.83 0.16 1.00 1 (0.46)
18.209 6 Sandy Silt to Clayey Silt 61.734 1.616 1.043 0.001 1.043 2.36 0.9808 0.96 0.437 2.360 0.98 60.55 2.156 130.57 0.29 0.99 1 (0.81)
18.865 6 Sandy Silt to Clayey Silt 47.967 1.392 1.081 0.001 1.081 2.48 0.9645 0.96 0.437 2.480 0.96 46.26 2.669 123.49 0.26 0.98 1 (0.71)
19.521 5 Clayey Silt to Silty Clay 39.372 1.358 1.118 0.001 1.118 2.6 0.9491 0.96 0.436 0.98 1
20.177 6 Sandy Silt to Clayey Silt 37.587 1.098 1.156 0.001 1.156 2.58 0.9338 0.96 0.435 2.580 0.93 35.10 3.206 112.54 0.21 0.97 1 (0.59)
20.833 5 Clayey Silt to Silty Clay 34.277 1.267 1.194 0.001 1.194 2.7 0.919 0.95 0.434 0.97 1
21.49 5 Clayey Silt to Silty Clay 33.609 1.292 1.231 0.001 1.231 2.73 0.905 0.95 0.434 0.96 1
22.146 5 Clayey Silt to Silty Clay 27.224 1.029 1.269 0.001 1.269 2.81 0.891 0.95 0.433 0.95 1
22.802 5 Clayey Silt to Silty Clay 24.876 0.802 1.306 0.001 1.306 2.8 0.8779 0.95 0.432 0.95 1
23.458 5 Clayey Silt to Silty Clay 22.117 0.779 1.344 0.014 1.33 2.88 0.8696 0.95 0.435 0.94 1
24.114 5 Clayey Silt to Silty Clay 20.949 0.584 1.382 0.035 1.347 2.84 0.8638 0.94 0.441 0.94 1y y y y
24.77 5 Clayey Silt to Silty Clay 21.46 0.677 1.419 0.055 1.364 2.86 0.858 0.94 0.446 0.94 1
25.427 6 Sandy Silt to Clayey Silt 23.018 0.429 1.457 0.076 1.381 2.7 0.8524 0.94 0.451 0.94 1
26.083 5 Clayey Silt to Silty Clay 26.595 0.788 1.494 0.096 1.398 2.78 0.8468 0.94 0.456 0.94 1
26.739 4 Silty Clay to Clay 25.388 1.145 1.532 0.116 1.415 2.93 0.8413 0.94 0.461 0.93 1
27.395 3 Clay 23.563 1.105 1.569 0.137 1.432 2.98 0.8359 0.93 0.465 0.93 1
28.051 3 Clay 21.411 1.067 1.605 0.157 1.448 3.04 0.8308 0.93 0.469 0.93 1
28.707 3 Clay 20.498 1.161 1.642 0.178 1.464 3.1 0.8258 0.93 0.473 0.93 1
29.364 4 Silty Clay to Clay 17.428 0.712 1.679 0.198 1.481 3.07 0.8206 0.92 0.476 0.92 1
30.02 5 Clayey Silt to Silty Clay 16.543 0.567 1.717 0.219 1.498 3.04 0.8154 0.92 0.480 0.92 1
30.676 5 Clayey Silt to Silty Clay 17.572 0.477 1.754 0.239 1.515 2.95 0.8103 0.92 0.483 0.92 1
31.332 5 Clayey Silt to Silty Clay 28.13 0.932 1.792 0.26 1.532 2.83 0.8053 0.91 0.486 0.92 1
31.988 4 Silty Clay to Clay 32.803 1.459 1.83 0.28 1.549 2.87 0.8003 0.91 0.489 0.92 1
32.644 4 Silty Clay to Clay 30.867 1.468 1.867 0.301 1.566 2.92 0.7954 0.91 0.491 0.91 1y y y
33.301 4 Silty Clay to Clay 31.774 1.382 1.905 0.321 1.584 2.89 0.7902 0.90 0.494 0.91 1
33.957 3 Clay 29.132 1.534 1.941 0.342 1.6 2.98 0.7857 0.90 0.495 0.91 1
34.613 3 Clay 27.19 1.426 1.978 0.362 1.616 3.01 0.7813 0.89 0.497 0.91 1
35.269 4 Silty Clay to Clay 25.677 1.144 2.015 0.383 1.633 2.99 0.7766 0.89 0.499 0.91 1
35.925 5 Clayey Silt to Silty Clay 26.517 0.99 2.053 0.403 1.65 2.92 0.7719 0.88 0.500 0.90 1
36.581 5 Clayey Silt to Silty Clay 25.204 0.943 2.091 0.424 1.667 2.94 0.7674 0.88 0.502 0.90 1
37.238 5 Clayey Silt to Silty Clay 24.431 0.816 2.128 0.444 1.684 2.92 0.7628 0.87 0.503 0.90 1
37.894 5 Clayey Silt to Silty Clay 27.685 1.011 2.166 0.464 1.701 2.9 0.7584 0.87 0.503 0.90 1
38.55 4 Silty Clay to Clay 28.586 1.233 2.203 0.485 1.718 2.95 0.7539 0.86 0.504 0.90 1
39.206 4 Silty Clay to Clay 29.065 1.396 2.241 0.505 1.736 2.98 0.7493 0.86 0.504 0.90 1
39.862 3 Clay 26.606 1.306 2.278 0.526 1.752 3.03 0.7453 0.85 0.504 0.89 1
40.518 3 Clay 20.726 0.959 2.314 0.546 1.768 3.12 0.7412 0.85 0.504 0.89 1
41.175 4 Silty Clay to Clay 18.262 0.674 2.352 0.567 1.785 3.11 0.737 0.84 0.504 0.89 1y y y
41.831 5 Clayey Silt to Silty Clay 18.117 0.527 2.389 0.587 1.802 3.05 0.7328 0.83 0.503 0.89 1
42.487 5 Clayey Silt to Silty Clay 20.704 0.562 2.427 0.608 1.819 2.98 0.7287 0.83 0.503 0.89 1
43.143 5 Clayey Silt to Silty Clay 17.817 0.549 2.464 0.628 1.836 3.07 0.7246 0.82 0.502 0.89 1
43.799 5 Clayey Silt to Silty Clay 18.051 0.589 2.502 0.649 1.853 3.08 0.7206 0.82 0.501 0.88 1
44.455 5 Clayey Silt to Silty Clay 20.337 0.635 2.54 0.669 1.87 3.02 0.7166 0.81 0.500 0.88 1
45.112 5 Clayey Silt to Silty Clay 28.152 1.104 2.577 0.69 1.888 2.96 0.7124 0.80 0.498 0.88 1
45.768 5 Clayey Silt to Silty Clay 27.652 1.001 2.615 0.71 1.905 2.95 0.7085 0.80 0.497 0.88 1
46.424 5 Clayey Silt to Silty Clay 31.073 1.055 2.652 0.731 1.922 2.89 0.7047 0.79 0.496 0.88 1
47.08 5 Clayey Silt to Silty Clay 33.198 1.379 2.69 0.751 1.939 2.93 0.7009 0.78 0.494 0.88 1
47.736 3 Clay 29.577 1.448 2.727 0.772 1.955 3.03 0.6973 0.78 0.492 0.87 1
48.392 5 Clayey Silt to Silty Clay 36.085 1.259 2.764 0.792 1.972 2.85 0.6936 0.77 0.491 0.87 1
49.049 5 Clayey Silt to Silty Clay 42.727 1.655 2.802 0.813 1.989 2.82 0.6899 0.76 0.489 0.87 1
49.705 5 Clayey Silt to Silty Clay 42.666 1.742 2.839 0.833 2.006 2.84 0.6862 0.76 0.487 0.87 1y y y y
50.361 4 Silty Clay to Clay 42.888 1.912 2.877 0.853 2.024 2.87 0.6824 0.75 0.484 0.87 1
51.017 5 Clayey Silt to Silty Clay 41.108 1.704 2.915 0.874 2.041 2.86 0.6788 0.74 0.482 0.87 1
51.673 5 Clayey Silt to Silty Clay 35.523 1.48 2.952 0.894 2.058 2.93 0.6753 0.74 0.480 0.87 1
52.329 6 Sandy Silt to Clayey Silt 33.843 1.013 2.99 0.915 2.075 2.86 0.6718 0.73 0.478 0.86 1
52.986 6 Sandy Silt to Clayey Silt 30.183 0.756 3.027 0.935 2.092 2.86 0.6683 0.72 0.476 0.86 1
53.642 6 Sandy Silt to Clayey Silt 27.824 0.718 3.065 0.956 2.109 2.89 0.6649 0.72 0.474 0.86 1
54.298 5 Clayey Silt to Silty Clay 31.39 1.039 3.103 0.976 2.126 2.92 0.6615 0.71 0.472 0.86 1
54.954 5 Clayey Silt to Silty Clay 29.437 1.135 3.14 0.997 2.143 2.99 0.6581 0.70 0.469 0.86 1
55.61 6 Sandy Silt to Clayey Silt 27.847 0.792 3.178 1.017 2.16 2.93 0.6548 0.70 0.467 0.86 1
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LIQUEFACTION POTENTIAL ANALYSIS  (per Youd et al., 2001)

PROJECT NAME 80-680-12 INTERCHAGNE
PROJECT NO. 2009-130-GDR FAULT INFO

CPT NO. CPT-09-008 FAULT M w  = 6.9 MSF  = 1.24 a max  (g)= 0.7

Depth qc fs v u v'

(ft) (tsf) (tsf) (tsf) (tsf) (tsf)

CPT RESULT INPUT CSR CRR 7.5 F.S.=(CRR 7.5 /CSR)*MSF*K  *K

Soil Behavior Type Ic* CN* d CSR Ic CQ qc1N KC (qc1N)cs CRR7.5 K K F.S.

56.266 5 Clayey Silt to Silty Clay 34.266 1.098 3.215 1.038 2.178 2.88 0.6513 0.69 0.464 0.86 1
56.923 5 Clayey Silt to Silty Clay 38.193 1.499 3.253 1.058 2.195 2.9 0.648 0.69 0.462 0.85 1y y y y
57.579 5 Clayey Silt to Silty Clay 38.154 1.501 3.291 1.079 2.212 2.91 0.6448 0.68 0.460 0.85 1
58.235 5 Clayey Silt to Silty Clay 32.786 1.33 3.328 1.099 2.229 2.98 0.6416 0.67 0.458 0.85 1
58.891 5 Clayey Silt to Silty Clay 29.026 0.983 3.366 1.12 2.246 2.98 0.6384 0.67 0.456 0.85 1
59.547 5 Clayey Silt to Silty Clay 30.912 0.986 3.403 1.14 2.263 2.94 0.6353 0.66 0.454 0.85 1
60.203 5 Clayey Silt to Silty Clay 30.978 1.162 3.441 1.161 2.28 2.99 0.6322 0.66 0.452 0.85 1
60.86 5 Clayey Silt to Silty Clay 30.027 1.063 3.478 1.181 2.297 2.99 0.6291 0.65 0.449 0.85 1
61.516 5 Clayey Silt to Silty Clay 29.243 0.963 3.516 1.202 2.315 2.99 0.6259 0.65 0.447 0.85 1
62.172 5 Clayey Silt to Silty Clay 27.83 0.914 3.554 1.222 2.332 3.01 0.6229 0.64 0.445 0.84 1
62.828 5 Clayey Silt to Silty Clay 26.3 0.935 3.591 1.242 2.349 3.06 0.6199 0.64 0.443 0.84 1
63.484 5 Clayey Silt to Silty Clay 24.859 0.772 3.629 1.263 2.366 3.05 0.6169 0.63 0.441 0.84 1
64.14 5 Clayey Silt to Silty Clay 25.572 0.739 3.666 1.283 2.383 3.02 0.614 0.63 0.440 0.84 1
64.797 6 Sandy Silt to Clayey Silt 32.619 0.944 3.704 1.304 2.4 2.91 0.6111 0.62 0.438 0.84 1
65.453 6 Sandy Silt to Clayey Silt 45.903 1.414 3.742 1.324 2.417 2.81 0.6082 0.62 0.436 0.84 165.453 6 Sandy Silt to Clayey Silt 45.903 1.414 3.742 1.324 2.417 2.81 0.6082 0.62 0.436 0.84 1
66.109 5 Clayey Silt to Silty Clay 29.204 0.87 3.779 1.345 2.434 2.99 0.6054 0.61 0.434 0.84 1
66.765 6 Sandy Silt to Clayey Silt 34.077 0.949 3.817 1.365 2.452 2.91 0.6024 0.61 0.433 0.84 1
67.421 6 Sandy Silt to Clayey Silt 28.03 0.799 3.854 1.386 2.469 3 0.5996 0.61 0.431 0.83 1
68.077 6 Sandy Silt to Clayey Silt 30.377 0.782 3.892 1.406 2.486 2.94 0.5969 0.60 0.429 0.83 1
68.734 6 Sandy Silt to Clayey Silt 45.686 1.479 3.93 1.427 2.503 2.84 0.5941 0.60 0.428 0.83 1
69.39 6 Sandy Silt to Clayey Silt 46.838 1.197 3.967 1.447 2.52 2.76 0.5914 0.60 0.426 0.83 1
70.046 6 Sandy Silt to Clayey Silt 44.969 1.499 4.005 1.468 2.537 2.85 0.5887 0.59 0.425 0.83 1
70.702 6 Sandy Silt to Clayey Silt 49.769 1.563 4.042 1.488 2.554 2.79 0.586 0.59 0.424 0.83 1
71.358 5 Clayey Silt to Silty Clay 47.549 1.736 4.08 1.509 2.571 2.86 0.5834 0.58 0.422 0.83 1
72.014 5 Clayey Silt to Silty Clay 39.467 1.44 4.118 1.529 2.589 2.94 0.5806 0.58 0.421 0.83 1
72.671 5 Clayey Silt to Silty Clay 34.221 1.171 4.155 1.55 2.606 2.98 0.578 0.58 0.420 0.83 1
73.327 6 Sandy Silt to Clayey Silt 32.052 0.879 4.193 1.57 2.623 2.95 0.5755 0.58 0.418 0.82 1
73.983 6 Sandy Silt to Clayey Silt 42.059 1.289 4.23 1.59 2.64 2.87 0.5729 0.57 0.417 0.82 173.983 6 Sandy Silt to Clayey Silt 42.059 1.289 4.23 1.59 2.64 2.87 0.5729 0.57 0.417 0.82 1
74.639 6 Sandy Silt to Clayey Silt 40.218 1.182 4.268 1.611 2.657 2.88 0.5704 0.57 0.416 0.82 1
75.295 5 Clayey Silt to Silty Clay 65.639 2.638 4.306 1.631 2.674 2.8 0.5679 0.57 0.415 0.82 1
75.951 5 Clayey Silt to Silty Clay 41.186 1.545 4.343 1.652 2.691 2.96 0.5654 0.56 0.414 0.82 1
76.608 6 Sandy Silt to Clayey Silt 28.208 0.77 4.381 1.672 2.708 3.02 0.5629 0.56 0.413 0.82 1
77.264 6 Sandy Silt to Clayey Silt 29.009 0.755 4.418 1.693 2.725 3 0.5605 0.56 0.412 0.82 1
77.92 6 Sandy Silt to Clayey Silt 29.666 0.736 4.456 1.713 2.743 2.97 0.558 0.56 0.411 0.82 1
78.576 6 Sandy Silt to Clayey Silt 36.118 0.897 4.494 1.734 2.76 2.89 0.5556 0.55 0.410 0.82 1
79.232 6 Sandy Silt to Clayey Silt 41.197 1.23 4.531 1.754 2.777 2.89 0.5532 0.55 0.409 0.82 1
79.888 6 Sandy Silt to Clayey Silt 40.262 1.174 4.569 1.775 2.794 2.89 0.5508 0.55 0.408 0.81 1
80.545 6 Sandy Silt to Clayey Silt 46.025 1.192 4.606 1.795 2.811 2.8 0.5485 0.55 0.407 0.81 1
81.201 6 Sandy Silt to Clayey Silt 56.36 1.477 4.644 1.816 2.828 2.72 0.5462 0.54 0.407 0.81 1
81.857 6 Sandy Silt to Clayey Silt 62.173 1.669 4.681 1.836 2.845 2.7 0.5439 0.54 0.406 0.81 1
82 513 7 Silty Sand to Sandy Silt 67 597 1 699 4 72 1 857 2 863 2 66 0 5415 0 54 0 405 0 81 182.513 7 Silty Sand to Sandy Silt 67.597 1.699 4.72 1.857 2.863 2.66 0.5415 0.54 0.405 0.81 1
83.169 7 Silty Sand to Sandy Silt 66.034 1.601 4.759 1.877 2.882 2.67 0.539 0.54 0.404 0.81 1
83.825 6 Sandy Silt to Clayey Silt 49.875 1.335 4.796 1.898 2.899 2.8 0.5367 0.54 0.403 0.81 1
84.482 6 Sandy Silt to Clayey Silt 54.898 1.33 4.834 1.918 2.916 2.74 0.5345 0.53 0.403 0.81 1
85.138 6 Sandy Silt to Clayey Silt 50.136 1.401 4.872 1.939 2.933 2.82 0.5323 0.53 0.402 0.81 1
85.794 6 Sandy Silt to Clayey Silt 61.534 1.844 4.909 1.959 2.95 2.77 0.5301 0.53 0.401 0.81 1
86.45 6 Sandy Silt to Clayey Silt 44.368 1.361 4.947 1.979 2.967 2.9 0.528 0.53 0.401 0.80 1
87.106 5 Clayey Silt to Silty Clay 59.587 2.385 4.984 2 2.984 2.87 0.5258 0.53 0.400 0.80 1
87.762 6 Sandy Silt to Clayey Silt 61.584 1.992 5.022 2.02 3.002 2.8 0.5236 0.52 0.399 0.80 1
88.419 6 Sandy Silt to Clayey Silt 55.827 1.476 5.06 2.041 3.019 2.79 0.5215 0.52 0.399 0.80 1
89.075 7 Silty Sand to Sandy Silt 41.764 0.791 5.098 2.061 3.037 2.79 0.5192 0.52 0.398 0.80 1
89.731 7 Silty Sand to Sandy Silt 47.672 1.013 5.137 2.082 3.055 2.77 0.517 0.52 0.398 0.80 1
90.387 6 Sandy Silt to Clayey Silt 53.585 1.373 5.174 2.102 3.072 2.78 0.515 0.52 0.397 0.80 1
91 043 6 Sandy Silt to Clayey Silt 60 505 1 701 5 212 2 123 3 089 2 76 0 5129 0 52 0 397 0 80 191.043 6 Sandy Silt to Clayey Silt 60.505 1.701 5.212 2.123 3.089 2.76 0.5129 0.52 0.397 0.80 1
91.699 6 Sandy Silt to Clayey Silt 59.899 1.712 5.25 2.143 3.106 2.77 0.5109 0.52 0.396 0.80 1
92.356 6 Sandy Silt to Clayey Silt 55.826 1.497 5.287 2.164 3.123 2.78 0.5089 0.51 0.396 0.80 1
93.012 6 Sandy Silt to Clayey Silt 52.85 1.438 5.325 2.184 3.141 2.81 0.5068 0.51 0.395 0.80 1
93.668 6 Sandy Silt to Clayey Silt 51.137 1.463 5.362 2.205 3.158 2.84 0.5048 0.51 0.395 0.79 1
94.324 6 Sandy Silt to Clayey Silt 54.976 1.486 5.4 2.225 3.175 2.8 0.5029 0.51 0.394 0.79 1
94.98 6 Sandy Silt to Clayey Silt 57.134 1.426 5.438 2.246 3.192 2.77 0.5009 0.51 0.394 0.79 1
95.636 6 Sandy Silt to Clayey Silt 63.687 1.651 5.475 2.266 3.209 2.75 0.499 0.51 0.393 0.79 1
96.293 6 Sandy Silt to Clayey Silt 52.879 1.564 5.513 2.287 3.226 2.85 0.4971 0.51 0.393 0.79 1
96.949 6 Sandy Silt to Clayey Silt 52.088 1.599 5.55 2.307 3.243 2.87 0.4952 0.50 0.393 0.79 1
97.605 6 Sandy Silt to Clayey Silt 55.142 1.723 5.588 2.327 3.26 2.85 0.4933 0.50 0.392 0.79 1
98.261 6 Sandy Silt to Clayey Silt 59.164 1.745 5.626 2.348 3.278 2.82 0.4913 0.50 0.392 0.79 1
98.917 6 Sandy Silt to Clayey Silt 54.581 1.918 5.663 2.368 3.295 2.9 0.4894 0.50 0.391 0.79 1
99 573 5 Clayey Silt to Silty Clay 49 552 1 983 5 701 2 389 3 312 2 98 0 4876 0 50 0 391 0 79 199.573 5 Clayey Silt to Silty Clay 49.552 1.983 5.701 2.389 3.312 2.98 0.4876 0.50 0.391 0.79 1
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L-PILE Analysis Results 

 



Lateral Deflection (inches)
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Bending Moment (in-kips)

WB 80 TO WB 12 GRADE SEPARATION, BENT 2, CLASS 200 ALT "W"
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Shear Force (kips)

WB 80 TO WB 12 GRADE SEPARATION, BENT 2, CLASS 200 ALT "W"
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Mobilized Soil Reaction (lb/in) (lbs/in)
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Lateral Deflection (inches)

WB 80 TO WB 12 SEPARATION, ABUTMENT 4, CLASS 200 ALT. "W" (16" DIA.)
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Bending Moment (in-kips)

WB 80 TO WB 12 SEPARATION, ABUTMENT 4, CLASS 200 ALT. "W" (16" DIA.)
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Shear Force (kips)

WB 80 TO WB 12 SEPARATION, ABUTMENT 4, CLASS 200 ALT. "W" (16" DIA.)
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Mobilized Soil Reaction (lb/in) (lbs/in)

WB 80 TO WB 12 SEPARATION, ABUTMENT 4, CLASS 200 ALT. "W" (16" DIA.)
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Settlement Analysis Results 
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NATRUAL WATER CONTENT

Modified Compression Index v.s. Natural Moisture Content

+15%

‐15%

A‐09‐002 8 39.5 29.7% 11.8% 1.6%

A‐09‐003 2 9.5 23.0% 11.0% 2.6%

A‐09‐006 6 29.5 32.5% 12.9% 1.7%

A‐09‐009 1 4.5 21.8% 14.0% 4.1%

A‐09‐124 3 9.5 19.0% 7.9% 1.4%

A‐09‐126 3 14.5 25.5% 10.2% 3.2%

A‐09‐128 4 14.5 27.6% 15.2% 3.0%

A‐09‐129 6 24.5 38.5% 14.2% 2.5%

A‐09‐130 2 9.5 26.7% 14.3% 3.0%

A‐09‐133 3 10.0 19.4% 8.2% 1.8%

A‐09‐136 5 19.4 23.9% 11.3% 2.3%

A‐09‐140 5 24.5 25.1% 5.7% 1.0%

JOB NO.: 2009-130-GDR PLATE NO.: 

Boring

13.6%

23.6%

13.2%

29.3%

I-80/680/12 INTERCHANGE PROJECT
SOLANO COUNTY, CALIFORNIA

Sample No. Depth
Moisture 

Content
Cc/(1+e0) Cr/(1+e0) Cr/Cc

31.4%

17.6%

19.7%

17.7%

21.0%

22.0%

20.4%

17.5%

MEAN RECOMMENDED A‐09‐002@39.5' A‐09‐003@9.5'

A‐09‐006@29.5' A‐09‐009@4.5' A‐09‐124@9.5' A‐09‐126@14.5'

A‐09‐128@14.5' A‐09‐129@24.5' A‐09‐130@9.5' A‐09‐133@10'

A‐09‐136@19.4' A‐09‐140@24.5'



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-006 (ABUTMENT 1 OF WB80 TO WB12/RW#2)

GROUPS
Embankment H (ft)= 35 Contact Pressure (psf)= 4375 Contact Area, B (ft)= 100 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 18 Contact Area, L (ft)= 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 8 14 SPT 14 125.0 125.0 17.7% 500 4206.7 7202 0.0239 0.1194 2.233 2.233

2 8 13 20 SPT 20 125.0 125.0 15.8% 1313 3959.3 10029 0.0229 0.1146 0.831 0.831

2 13 16.5 21 SPT 21 125.0 125.0 18.2% 1844 3812.6 10644 0.0241 0.1207 0.493 0.493

2 16.5 23 12 SPT 12 125.0 62.6 28.7% 2266 3653.4 6148 0.0294 0.1468 0.955 0.955

2 23 28 15 SPT 15 125.0 62.6 30.0% 2626 3486.1 7558 0.0300 0.1500 0.661 0.661

2 28 33 9 SPT 9 125.0 62.6 32.5% 2939 3352.5 4312 0.0312 0.1562 0.312 1.538 1.850

2 33 38 15 SPT 15 125.0 62.6 25.1% 3252 3228.8 7583 0.0276 0.1379 0.496 0.496

2 38 40 15 SPT 15 125.0 62.6 29.3% 3471 3147.5 7437 0.0297 0.1483 0.200 0.200

2 40 48.5 13 SPT 13 125.0 62.6 32.1% 3800 3032.9 6453 0.0310 0.1552 0.728 0.393 1.121

2 48.5 52 19 SPT 19 125.0 62.6 24.5% 4175 2911.8 9543 0.0273 0.1364 0.263 0.263

1 52 57 18 SPT 18 125.0 62.6 23.3% 4441 2831.7

2 57 65 15 SPT 15 125.0 62.6 24.5% 4848 2717.4 7540 0.0273 0.1364 0.502 0.020 0.522

2 65 74 19 SPT 19 125.0 62.6 22.2% 5380 2581.1 9250 0.0261 0.1307 0.480 0.480

2 74 84 13 SPT 13 125.0 62.6 26.0% 5975 2444.1 6509 0.0280 0.1401 0.125 1.878 2.004

1 84 94 23 SPT 23 125.0 62.6 23.3% 6601 2314.8

2 94 100 52 SPT 52 125.0 62.6 21.7% 7102 2220.8 26038 0.0259 0.1294 0.220 0.220

Estimated Settlement (in)= 8.5 3.8 12.3

Soil
Type

Depth


Settlements (in)
Cr/1+e0 Cc/1+e0

Retaining Wall No. 2.xlsx 7/7/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-009 (ABUTMENT 4 OF WB80 TO WB 12/RW#4)

GROUPS
Embankment H (ft)= 25 Contact Pressure (psf)= 3125 Contact Area, B (ft)= 100 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 15 Contact Area, L (ft)= 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 8 11 SPT 11 125.0 125.0 21.8% 500 3004.8 5725 0.0259 0.1297 2.105 2.105

2 8 12 18 SPT 18 125.0 125.0 19.4% 1250 2840.9 9026 0.0247 0.1237 0.611 0.611

1 12 16.5 12 SPT 12 125.0 62.6 26.6% 1641 2735.2

2 16.5 24.5 28 SPT 28 125.0 62.6 21.0% 2032 2593.4 13834 0.0255 0.1277 0.876 0.876

1 24.5 28 14 SPT 14 125.0 62.6 19.1% 2392 2475.2

2 28 32 20 SPT 20 125.0 62.6 19.6% 2627 2403.8 10060 0.0248 0.1242 0.336 0.336

2 32 37 18 SPT 18 125.0 62.6 31.4% 2909 2323.4 9042 0.0307 0.1535 0.470 0.470

2 37 42 15 SPT 15 125.0 62.6 31.5% 3222 2240.1 7437 0.0307 0.1537 0.423 0.423

2 42 47 45 SPT 45 125.0 62.6 23.8% 3535 2162.6 22416 0.0269 0.1346 0.335 0.335

2 47 52 33 SPT 33 125.0 62.6 18.1% 3848 2090.3 16360 0.0241 0.1204 0.272 0.272

2 52 57 32 SPT 32 125.0 62.6 25.6% 4161 2022.7 16070 0.0278 0.1391 0.287 0.287

2 57 65 22 SPT 22 125.0 62.6 29.4% 4567 1941.0 10967 0.0297 0.1485 0.439 0.439

2 65 75 38 SPT 38 125.0 62.6 24.6% 5131 1838.2 18843 0.0273 0.1366 0.436 0.436

2 75 85 34 SPT 34 125.0 62.6 21.1% 5757 1736.1 17130 0.0256 0.1279 0.351 0.351

2 85 95 32 SPT 32 125.0 62.6 21.1% 6383 1644.7 16102 0.0256 0.1279 0.306 0.306

2 95 100 34 SPT 34 125.0 62.6 27.4% 6852 1582.3 16788 0.0287 0.1436 0.155 0.155

Estimated Settlement (in)= 7.4 0.0 7.4

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 4.xlsx 7/7/2011



 

 

 

 

Slope Stability Analysis Results 

 



1.050

WB 80 TO WB 12 GRADE SEPARATION
                   ABUTMENT 4
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APPENDIX VI 

 



The texts have been revised and SDC Ver. 1.6 (dated 

November 2010) is mentioned in the report. 

The typo has been corrected.  The pile tip elevations 

have been revised based on the latest design load 

provided by the structural engineer. 



Per our discussion with the structural engineer, 

load does not equally distribute to all the piles.  

Based on the calculations, the loads at the toe 

and heel piles are different.  The load per pile 

shown in Table 3.4 and 3.5 is the maximum 

load. 



Response:  

We have provided a more detailed 

description of the loose sand layer 

encountered in Boring R-10-009A.

Response: 

This paragraph has been removed.



Response:  

We have replaced this with "medium stiff"



   

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
(for Reviewer’s use) 

 

P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 

RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 9/24/08      Page 1 of 2 

OSFP Review Comment & Response Form 
 

.General Project Information Review Phase Reviewer Information 

Dist: 04      EA: 0A5341. 
 

Project  Name: WB 80 to WB 12 

Seperation (Over WB 80 On-

Ramp) 
 

OSFP Liaison:  Tracy Bertram 

   Phone: (916)227-8397 

   e-mail:       

 PSR/PDS (Review No.  ) 

 APS/PSR (Review No.  ) 

 APS/PR (Review No.  ) 

Type Selection 

 65% PS&E Unchecked Details  

 PS&E (Review No.  )  

 Construction Support 

 Other:Foundation Report (65% 

Submittal) Parikh- 07-11-2011 

Reviewer Name:A. Suja/R. Nashed/Sunny 

Yang   
Functional Unit:GS-GDW. 

 

     Phone Number: (510) 286-4752/ (510)266-

1773/(510)286-4808     

     e-mail:           

 

Date of Review: 08/09/2011     

Structure Information 
(Use when necessary to document comments by individual structure) 

Structure Name:       

Br No:       

Consultant Information (to be filled in by Consultant) 
Consultant Structure Lead (First and Last Name) 

     . 
Structure Consultant Firm 

      

Phone Number 

      

e-mail 

      

Response Date 

      

 

# 
Doc. 

(See Note 1) 

Page, Section, or 

SSP Review Comments Consultant Responses  
1 FR Page-2, Line 9  Mention Pile Class such as “Class 200 Alt. W 

Pile” 

Concur.  The text has been revised.   

2 FR Page-2, Line 11  Mention RW number in parenthesis. Concur.  The text has been revised.    
3 FR Page-3, Section 5 *Laboratory Test Results are attached in 

Appendix IV not Appendix III 

* CTM 226 determine only “Moisture Content” 

of soil/aggregate not the Density- correct this. 

* For Consolidation Test, the test number is 219 

not T219   

 

Concur.  The text has been revised.   

4 FR Page-2, 5
th
 

Paragraph 

Mention “CPT results are shown in Appendix 

III” 

Concur.  The text has been included.   

5 FR Page-5, Sec 8 Corrosion Results are presented in Appendix IV 

not Appendix III 

Concur.  The text has been revised.   

6 FR Appendix-III, 

Plate:IV-6A to 

Plate IV-6F 

Address the Boring Number in the same format 

that addressed before.  

Concur.  The boring numbers have been 

revised accordingly.  

 

      



 

   

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
(for Reviewer’s use) 
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OSFP Rev Form 9/24/08      Page 2 of 2 

 Seismic Comments 

by Sunny Yang 

No comments    

      

 Geologic comments 

by R. Nashed 
    

      

 FR        N/A Foundation Report prepared by Parikh 

Consultant, Inc., dated July 11, 2011.  

  

7 FR 6.2 Subsurface 

Conditions 

 

Page 5 

The soil profile and subsurface 

conditions should be described in detail: 

For abutment 1- use Boring A-09-006, 

including the fat clay layer.    

For Bent 2&3 and Abutment 4- use 

Borings A-09-009, R-10-009A, CPT-09-

007, CPT-09-008 including the soft clay 

and loose sand layers. 

Concur.  More discussion has been 

included in the report.   

 

8  Appendix II 

 

 

All the  LOTB’s does not include the 

bench mark for the borings  location as 

the Soil/Rock classification Manual 

stated 

 

Concur.  Bench marks have been 

included.   
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GEOTECHNICAL DESIGN & MATERIALS REPORT 

I-80/I-680/SR 12 INTERCHANGE 

WB I-80 CONNECTOR TO WB SR 12W PROJECT 

SOLANO COUNTY, CALIFORNIA 

04-SOL-12, 80 PM 2.5/11.3/12.9 

 

1. INTRODUCTION 

This report presents the results of our geotechnical investigation for the proposed I-80/I-680/SR 12 

Interchange – WB I-80 Connector to WB SR 12W Project in Solano County, California.  The 

general location of the project site and its limits are shown in Plate 1, Project Location Map. 

 

This report addresses the design of embankments and retaining walls, structural pavement 

sections, and corrosion investigation recommendations.  The investigation included review of 

readily available soils and geologic literature pertaining to the site including as-built information 

and “Log of Test Borings” (LOTB), site reconnaissance, conducting Cone Penetration Tests 

(CPT), obtaining representative samples and logging soil materials encountered in exploratory 

borings, laboratory testing of the representative samples, performing engineering analyses, and 

preparation of this report. 

 

The purpose of this report is to document subsurface geotechnical conditions, provide analyses of 

anticipated site conditions as they pertain to the project described herein, and to recommend design 

and construction criteria for the project.  This report also establishes a geotechnical baseline to be 

used in assessing the existence and scope of changed site conditions, if any.  

 

The report is intended for use by the project civil and roadway design engineers for information 

and reference purposes only and should not be construed directly as project specifications. 

 

2. EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 

The I-80/I-680/SR 12 interchange is located in Solano County, California and primarily within the 

City of Fairfield. The existing I-80/I-680/SR 12 interchange connects 3 separate highways: Route 

80 (interstate highway) running southwest-northeast; State Route 12 (state highway) running 

east-west; and Route 680 running north-south. State Route 12 crosses Route 80 on a skew and then 

runs concurrent with Route 80 for approximately 3.0 miles. The segment of State Route 12 

extending to the west of Route 80 is “State Route 12W” and the segment of State Route 12 

extending to the east of Route 80 is “State Route 12E”. Route 680 begins at Route 80 between the 

two divergence points of State Route (SR) 12 and extends south from Route 80. Route 80 (I-80), 

Route 680 (I-680) and SR 12 within the project limit consists of the following:  

 

1. I-80 is an 8-lane freeway with auxiliary lanes between I-680 connectors and the SR 12 

(East) connectors; 

2. Existing I-680 and SR 12E are 4-lane freeway; 

3. Existing SR 12W (also known as Jameson Canyon Road) through the project limits is a 
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2-lane highway; 

4. I-80/Red Top Road interchange;  

5. I-80/SR 12W interchange; 

6. SR 12W/Red Top Road intersection;  

7. I-80/Green Valley Road interchange; 

8. I-80/I-680 interchange; 

 

The proposed improvement will construct braided ramps on westbound I-80 between the Green 

Valley Road Overcrossing and SR 12 and replace the Green Valley Road Overcrossing to improve 

traffic flow, pedestrian access and safety on the overcrossing.  The improvements include the 

following: 

 

− Reconstruct the Interstate 80 (I-80) / Green Valley Road (GVR) interchange, consisting of 

constructing the southbound (SB) portion of the ultimate GVR overcrossing with an interim 

connection to Lopes Road. The new bridge will provide a single through- lane in each 

direction, including single lane northbound (NB) left turn lanes at the two ramp terminus 

intersections, standard 8-foot outside shoulders in each direction and a sidewalk on the west 

side of the bridge. Alignment of Green Valley Road will follow an interim alignment located 

across the existing gas valve lot between Green Valley Road/Lopes Road and existing 

Interstate 680 (I-680).  A retaining wall will be used to support the interim alignment adjacent 

to the existing I-680 edge of shoulder. 

 

− Reconstruct the westbound (WB) on-ramp to I-80 as a single lane on-ramp with ramp metering 

and HOV bypass and including a connection from the on-ramp to the proposed WB I-80 /State 

Route 12 (SR12) W connector and retaining walls. 

 

− Reconstruct the eastbound (EB) off-ramp from I-80 to the reconstructed Green Valley Road. 

 

− Reconstruct the EB on-ramp, including ramp metering, reconnecting to the existing 

collector-distributor (CD) connector from EB I-80 to SB I-680 and NB I-680 to EB I-80. 

 

− Construct an interim overcrossing to carry Green Valley Road over the existing EB I-80 to SB 

I-680 connector.  This structure will be removed in future phases when Green Valley Road is 

realigned to utilize the existing I-680 right of way later in the overall interchange project. 

 

− Access driveway from Green Valley Road into the loop defined by the on ramp to EB I-80 and 

SB I-680.  This loop area is currently outside the access control line of the freeway.  The 

driveway is for utility owners to access existing and relocated facilities within the loop. 
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− Construct a two lane WB I-80 / WB SR12W connector (Connector) with a bridge crossing over 

the WB I-80 Green Valley Road on ramp.  There will be retaining walls supporting the 

connector adjacent to this bridge.  The connector exit from I-80 would begin immediately west 

of the existing I-80/I-680 connector and would conform to SR 12W near the existing SR12W / 

Red Top Road intersection.  

 

− The EB SR12W / EB I-80 connector will be reconstructed between Red Top Road and the 

existing bridge over I-80, including a retaining wall will to separate the two directions of SR12 

 

− The westbound acceleration lane on SR12W after Red Top Road will be lengthened.  The left 

turn from westbound SR12W to Red Top Road will be closed.   

 

− Relocation of bike and pedestrian trail along I-80 between Green Valley Road IC and the SR 

12W / Red Top Road intersection to be from the ends of Mangels Blvd and Business Center 

Drive, adjacent to the new westbound connector to SR12 (West) to Jameson Canyon Road, 

opposite Red Top Road. 

 

3. PERTINENT REPORTS AND INVESTIGATION 

The following as-built LOTB were also reviewed to supplement the subsurface information 

obtained for the project during this study (from west to east). 

 

TABLE 1 – LIST OF AS-BUILT LOTB 

No. Structure Name Bridge No. 

1 Red Top Road UC 23-165 R/L 

2 Cordelia Underpass 23-25 

3 Route 12/80 Separation (Ramp B) 23-16 L 

4 Cordelia Overhead 23-142 R/L 

5 Green Valley Road Overcrossing 23-138 

6 Route 680/80 Separation 23-139 E 

 

4. PHYSICAL SETTING 

4.1 Climate 

The project site is located in the southwest part of Solano County, California. The climate of 

the project site is influenced by the Pacific Ocean and has a warm, Mediterranean climate in 

the summer and drops to cool winter temperature. Based on the information from the Western 

Regional Climate Center, the temperature ranges in the project vicinity are from 55 F to 87 F 

in summer and from 40 F to 55 F in winter. The average annual precipitation is 22.8 inches 
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and the average monthly precipitation from October through April is 3.1 inches. About 95% of 

the total precipitation falls between October and April.  

 

4.2 Topography and drainage 

The general terrain in the vicinity of the project limits consists of hills on the north and 

northwest sides near Red Top Road and relatively level area near Green Valley Road.  Based 

on the plans provided by the designer, the topography along I-80 is relatively flat with slight 

grade decrease from approximate Elevation of 180 to 25 feet from west to east within our 

project limits.  The topography along SR 12 is relatively flat and decreases from Elevation 115 

feet to 50 feet from west to east within our project limits.   

 

Solano County is divided into two drainage provinces. They are San Francisco Bay Province 

and Sacramento River Province. The project site is located within the San Francisco Bay 

Province. There are two primary drainage patterns in Solano County. The drainages in the 

western third, which includes the project site, drains south into San Francisco Bay through 

Suisun Bay. The eastern two-third of Solano County drains east and southeast into Sacramento 

River. The main drainage within the project limits include Green Valley Creek, which drains 

into San Francisco Bay through Suisun Bay.  

 

4.3 Man-Made and Natural Features of Engineering and Construction Significance 

The subject was considered and was determined to be not significant for the project. 

 

4.4 Regional Geology and Seismicity 

The project area is located on the boundary between the central Coast Range and the Great 

Valley Geomorphic Provinces. The San Francisco Bay Area block lies between the mountains 

of the Coast Range. The Project site is located within the northern portion of the Diablo Range 

northeast of San Francisco Bay. The Mesozoic sediments (Great Valley Sediments) mainly 

greywacke and shales accumulated along the south western margin of Sacramento Valley, 

where they are now tilted up and exposed by uplift of the Coast Range. The Mesozoic rocks 

include the Coast Range Ophiolite, Franciscan Complex, and the Great Valley Sequence.  

 

In Pliocene time on the western side of the Sacramento Valley, alluvial deposits eroded from 

Coast Range were deposited as Thema Formation; it contains distinctive widespread ash 

layers.  

 

Today rivers and streams flowing from the surrounding mountains and hills continue to carry 

sediments to the valley. The two chief types of surface sediments in the Central Valley are 
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flood plain deposits, mud that settle out of floor waters, and stream deposits, which form 

alluvial fans at base of the range on either sides of the valley.  

 

Significant earthquakes, which have occurred in this area, are generally associated with crustal 

movements along well-defined active fault zones that cross through the region.  Active faults 

in the vicinity of the site with a moderate to high potential for generating earthquakes include 

the Green Valley and Cordelia faults to the east of the project site and the Napa fault to the 

west. 

 

5. EXPLORATION 

5.1 Drilling and Sampling 

Based on the preliminary plans, discussions with the design team, and readily available 

geotechnical and geologic data in the area, 20 bulk samples and 37 borings were drilled at 

selected locations to depths ranging from 5 feet to 161.5 feet below the existing ground 

surface.  Six Cone Penetration Tests (CPTs) were also performed to obtain continuous soil data 

in the vicinity of the proposed Green Valley Road Overcrossing, Green Valley Road 

Overcrossing (Over SB 680 On-Ramp) and the WB 80 to WB 12 Grade Separation structures.   

 

− Twenty bulk samples for pavement design were collected at relatively shallow depths 

(approximately 5 feet) from Borings A-09-005, A-09-110 thru A-09-113, A-09-119, 

A-09-120, A-09-121, A-10-131, A-10-132, A-10-141 thru A-09-150;  

 

− Thirty-seven borings, namely A-09-001 thru A-09-003, R-10-003A, R-10-004A, A-09-005, 

A-09-006, A-09-009, R-10-009A, A-09-111, A-09-112, A-09-114, A-09-119 thru A-09-130, 

A-09-133 thru A-09-140, R-12-151, R-12-M001 and R-12-M002 were drilled within the 

project limits for the design of the ramp connections and separation, embankments, retaining 

walls, and three proposed bridge structures.  These borings were drilled to approximate 

depths of 30 feet to 161.5 feet; 

 

− Six CPT, namely CPT-10-003A, CPT-09-004, CPT-10-005A, CPT-09-007, CPT-09-008, 

and CPT-10-129A, were conducted in the vicinity of the proposed Green Valley Road OC, 

Green Valley Road Temporary OC, and the WB 80 to WB 12 Grade Separation. The CPTs 

were advanced to approximate depths of  60 feet to 120 feet; 

 

Selected samples were obtained from 2.5-inch I.D. (Modified California, MC) and 1.4-inch 

I.D. (Standard Penetration Test, SPT) samplers at various depths.  The samplers were driven 

into subsurface soils under the impact of a 140-pound hammer having a free fall of 30 inches.  

The blow counts are presented on the Log of Test Boring (LOTB) in Appendix A.  When 
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correlating standard penetration data, the blow counts for the Modified California Sampler 

may be converted to equivalent SPT blow counts by multiplying a conversion factor of 0.65.  

The samples were sealed and transported to our laboratory for further evaluation and testing.  

The field investigation was conducted under the supervision of our field engineer who logged 

the test borings and prepared the samples for subsequent laboratory testing and evaluation.  

 

Gregg Drilling & In Situ, Inc. of Martinez, CA, performed the CPTs on October 26, 2009 and 

January 28, 2010.  The CPTs were conducted by using a 20-Ton capacity cone with a 

60-degree cone attached to a 1.7-inch diameter (tip area of 15 cm
2
) rod.  The soil resistance 

exerted to the tip and side of the cone were recorded and correlated to “Soil Behavior Type”, 

classification and strength characteristics. The following table summarizes the boring 

program. 

 

TABLE 2 – EXPLORATION PROGRAM 

Boring No. Purpose Boring No. Purpose 

A-09-001 
Green Valley Road OC (Over SB 680 

On-Ramp)/Retaining Wall No. 7 
A-09-122 Retaining Walls No. 1 & 3 

A-09-002 
Green Valley Road OC (Over SB 680 

On-Ramp)/Retaining Walls No. 8 & 9 
A-09-123 Retaining Wall No. 1 & 3 

A-09-003 
Green Valley Road OC/ 

Retaining Walls No. 8 & 9 
A-09-124 

Embankment/ 

Retaining Wall No. 4 

CPT-10-003A 
Green Valley Road OC/ 

Retaining Walls No. 8 & 9 
A-09-125 

Embankment/ 

Retaining Wall No. 4 

R-10-003A 
Green Valley Road OC/ 

Retaining Walls No. 8 & 9 
A-09-126 

Embankment/ 

Retaining Walls No.  5 & 6 

R-10-004A 
Green Valley Road OC/ 

Retaining Wall No. 6 
A-09-127 

Embankment/ 

Retaining Walls No.  5 & 6 

CPT-09-004 
Green Valley Road OC/ 

Retaining Wall No. 6 
A-09-128 

Embankment/ 

Retaining Walls No.  5 & 6 

A-09-005 Green Valley Road OC R-10-128A 
Embankment/Retaining Walls 

No.  5 & 6 

CPT-10-005A Green Valley Road OC CPT-10-129A 
Embankment/ 

Retaining Walls No.  5 & 6 

A-09-006 
WB 80 to WB 12 Separation (Over WB 

80 On-Ramp)/Retaining Walls No. 1 & 2 
A-09-129 

Embankment/ 

Retaining Walls No.  5 & 6 

CPT-09-007 
WB 80 to WB 12 Separation (Over WB 

80 On-Ramp) 
A-09-130 

Embankment/  

Retaining Wall No. 10 

CPT-09-008 
WB 80 to WB 12 Separation (Over WB 

80 On-Ramp) 
A-09-133 

Embankment/ 

Retaining Wall No. 7 

A-09-009 
WB 80 to WB 12 Separation (Over WB 

80 On-Ramp)/Retaining Wall No. 4 
R-10-133A 

Embankment/ 

Retaining Wall No. 7 

R-10-009A 
WB 80 to WB 12 Separation (Over WB 

80 On-Ramp)/Retaining Wall No. 4 
A-09-134 

Embankment/ 

Retaining Wall No. 7 

A-09-111 WB 80 to WB 12 Grade Separation A-09-135 -
*
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Boring No. Purpose Boring No. Purpose 

A-09-112 WB 80 to WB 12 Grade Separation A-09-136 -
*
 

A-09-114 Cut A-09-137 -
*
 

A-09-119 Embankment A-09-138 -
*
 

A-09-120 Embankment/Retaining Wall No. 2 A-09-139 -
*
 

A-09-121 Embankment/Retaining Walls No. 1 & 2 A-09-140 -
*
 

R-12-151 Embankment/ Retaining Wall No. 10 R-12-M001 Cut 

R-12-M002 Cut   

*Note:  Borings A-09-135 to A-09-140 were initially drilled for a proposed retaining wall, which has been 

removed from the scope.  

 

The approximate locations of these explorations are presented in Appendix A (Log of Test 

Borings, Sheets No. 1 to 5).   

 

Due to limitations inherent in geotechnical investigations, it is neither uncommon to encounter 

unforeseen variations in the soil conditions during construction nor is it practical to determine 

all such variations during an acceptable program of drilling and sampling for a project of this 

scope.  Such variations, when encountered, generally require additional engineering services to 

attain a properly constructed project.  We, therefore recommend that a contingency fund be 

provided to accommodate any additional charges resulting from technical services that may be 

required during construction.  

 

5.2 Geologic Mapping 

According to the State Earthquake Fault Zone Map of the Cordelia Quadrangle (1993), 

portions of the project are located within the Earthquake Fault Zone.  William Lettis and 

Associates, Inc. (WLA) was contracted by Solano Transportation Authority (STA) to perform 

fault rupture hazard characterization study.  Detail geologic mapping was conducted as part of 

their study.  We have referred to their draft report, “Assessment of Fault Rupture and Analysis 

of Displacement Hazard”, dated January 2009 as the primary basis of our study for the 

proposed interchange project.  

 

Within the project limit, the majority of the project site generally consists of native alluvium 

and roadway fill.  However, there are rock outcrops along SR 12, located west of I-80.  The 

area studied by WLA, depicted as “Green Valley Project Site” in their report, is located 

directly west of the interchange of SR 12 and I-80 and east of Red Top Road.   
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The geologic mapping in this area was conducted primarily by observing the exposures from 

cuts produced by past quarrying operations along the margin of the Quarry Hill and cuts along 

the railroad corridor south of SR 12.  WLA used the compiled available geologic data, coupled 

with aerial photography, historic topographic maps, high-resolution topographic data (shaded 

relief of DEM from LiDAR) to develop a base map. 

 

5.3 Geophysical Studies 

Two seismic refraction profiles were collected and interpreted by NORCAL Geophysical 

Consultants, Inc. at the location of the planned cut slopes after receiving the right-of-entry in 

September 2012. The purpose of the seismic refraction surveys was to measure seismic p-wave 

velocities to aid in characterizing the underlying rock and to quantify seismic compressional 

wave velocities as they pertain to rippability.  The report prepared by NORCAL Geophysical 

Consultants, Inc. (dated November 14, 2012) is attached in Appendix E of this report.   

 

The interpreted cross sections indicate the velocities of the underlying layers.  In general, the 

seismic refraction surveys revealed that the upper 5 to 15 feet consists of very weathered, 

soil-like materials with velocities ranging from 1,000 to 4,000 ft/sec.  Beneath that, weathered 

rock to fresh hard rock (above 5,000 ft/sec) is indicated.  We have also reviewed the results of 

the geophysical surveys that were previously conducted by WLA adjacent to Route 12, 

including seismic refraction survey and electrical resistivity profiles.  Detailed discussions 

regarding the rippability are presented in Section 8.2.2.   

 

5.4 Instrumentation 

The subject was considered and was determined to be not applicable to the project. 

 

5.5 Exploration Notes 

The exploratory borings mainly encountered undivided surficial deposits.  Drilling conditions 

using hollow stem augers/rotary wash drilling method with rock coring were considered 

normal for this site.  

 

6. GEOTECHNICAL TESTING 

6.1 In-Situ Testing 

In-situ testing consists of recording blow counts during sampling (using both Modified 

California sampler and Standard Penetration Test sampler) and performing CPTs in the field.  

Based on our previous experience, when correlating standard penetration data in similar soils, 

the blow counts for the Modified California Sampler may be converted equivalent SPT blow 
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counts by multiplying a conversion factor of 0.65.  Based on the average values of the SPT-N 

values for the soil materials encountered in the field exploration, the subsurface soils are 

classified generally as stiff to hard cohesive soils with lenses of loose to very dense 

cohesionless soils.   

 

The CPTs were conducted using a 60-degree cone attached to a 1.7-inch diameter (tip area of 

15 cm
2
) rod pushed into the subsurface.  The soil resistance exerted to the tip and side of the 

cone were recorded and correlated to soil behavior type and strength characteristics.  The 

in-situ test results are presented on the LOTB attached in Appendix A. 

 

6.2 Laboratory Testing   

Laboratory tests performed for the study include the following:  Laboratory determination of 

Moisture (California Test Method 226), Unit Weight (California Test Method 212), Atterberg 

Limits (California Test Method 204), Grain Size Analysis (California Test Method 202), 

R-value Test (California Test Method 301), Consolidation Test (California Test Method 219), 

Resistivity and pH Test (California Test Method 643), Sulfate Content (California Test 

Method 417), and Chloride Content (California Test Method 422).  The laboratory test results 

are attached in Appendix B. 

 

7. GEOTECHNICAL CONDITIONS  

7.1 Site Geology 

The Jameson Canyon area and to the north is largely underlain by broadly folded Eocene 

Markley Formation and flat or gently tilted Pliocene Sonoma Volcanics. The Sonoma 

Volcanics are mostly andesitic tuff and breccias, but there is also some basalt and rhyolite. The 

area east of the Green Valley Fault is largely underlain by late Pleistocene to Holocene alluvial 

fan deposits.  

 

The Green Valley Fault, which intersects the project area, separates the Sonoma Volcanics 

from the Cretaceous. Great Valley Sequence on the east. (CGS 2002, Bezore, S.P., Wagner, 

D.L, and Sowers, J.M., Geologic Map of Cordelia 7.5' Quadrangle, Solano and Napa Counties, 

California). 

 

General geologic conditions at the site were evaluated by reference to the Geologic Map of the 

Cordelia 7.5’ Quadrangle, Solano and Napa Counties, California by Bezore, S.P., Wagner, 

D.L., and Somers, J.M., 1998.  Descriptions of the main geologic units are presented as 

follows: 
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af -  Artificial fill  

Qhc -  Modern stream channel deposits.  Channel bed and bank deposits of the major 

present-day creeks and streams.  Deposits are late Holocene to modern in age and 

consist of loose fluvial sand, gravel, and silt.    

Qhf -  Holocene fan deposits. Holocene alluvial fan sediments, deposited by streams 

emanating from the mountains as debris flows, hyper-concentrated mudflows, or 

braided stream flows. Sediments include sand, gravel, silt, and clay that are moderately 

to poorly sorted, and moderately to poorly bedded. 

Qf -  Late Pleistocene to Holocene fan deposits. Gently sloping, fan-shaped, relatively 

undissected alluvial surfaces where late Pleistocene or Holocene age was uncertain or 

where the deposits of different age interfinger such that they could not be delineated at 

the map scale. Sediments include sand, gravel, silt, and clay that were moderately to 

poorly sorted, and moderately to poorly bedded.  

Qa -  Late Pleistocene to Holocene alluvium, undivided. Alluvium deposited in small valleys 

where separate fan, basin, and terrace units could not be delineated at the map scale, 

and where Holocene or Pleistocene age was uncertain. The unit includes flat, relatively 

undissected fan, terrace, and basin deposits, and small active stream channels. 

Qpf -  Late Pleistocene alluvium, undivided. Gently sloping, fan-shaped, alluvial surfaces 

where late Pleistocene age is indicated by slight dissection and/or development of 

alfisols. 
 

Sonoma Volcanics 

Tss -  Sandstone and volcanic gravel (Pliocene). Poorly consolidated tan sandstone and 

tuffaceous sandstone with lenses of volcanic conglomerate.  The sandstone contains 

sparse flakes of white mica, probably derived from the Markley sandstone. 

Tst -  Ash-flow tuff (Pliocene). Pumicitic, locally welded, with bedded agglomeritic tuff. 

Tsa -  Andesites (Pliocene). Andesitic flows, breccias, and agglomerates.  Agglomerate 

composed of fine gravel to cobble-size clasts of andesite, ruff and vitrophyre.  

Tmk -  Markley Formation (Eocene). Gray to yellow-brown, micaceous marine arkosic 

sandstone. Massive to well-bedded; contains abundant muscovite. 

 

The portion of the published geologic map that includes the project area is shown on Plates 2A 

and 2B.  Subsequent investigation has identified more fault traces that are not shown on this 

publication.  

 

The draft report done by WLA (dated January 2009) includes a local geologic map (Figure 7 of 

WLA report) that delineates the distribution of bedrock and surficial materials with observed 

bedding orientations shown in the area west of the intersection of SR12 and I-80.   
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7.1.1 Lithology 

The majority of the project site generally consists of native alluvium and roadway fill.  

However, rock formations were observed and mapped in the area west of the intersection 

of SR 12 and I-80, where the cut slopes north of SR 12 are planned.  Based on the published 

geologic map, the area is generally underlain by Pliocene Sonoma Volcanics (tuffaceous 

sandstones, siltstone, agglomerate, andesites, and ash-flow tuff) on the east juxtaposed 

against Eocene Markley Formation to the west.   

 

7.1.2 Structure 

Based on the published geologic map (Bezore, 1998), there is no bedding strike and dip 

symbol within the proposed cut slope.  According to the draft report prepared by WLA 

(dated January 2009), the bedding orientations within this area generally dip steeply 

toward the west and strike northward.   

 

After visiting the site and reviewing the aerial photos, we determined that historic 

quarrying has left several large pits in the hillsides north of the planned cut that expose 

various volcanic rock types.  The “beds” of the various rock types strike 10 to 20 degrees 

northeast and dip steeply (75 to 80 degrees below horizontal) toward the west.  As a result, 

the planned cut slope will cross the geologic structure at nearly a right angle which should 

expose the various beds as nearly vertical “stripes”. 

 

The site of the planned cut slopes is underlain by andesite agglomerate and tuffaceous 

sandstone (welded pebbly ashfall deposits) of the Sonoma Volcanics formation.  The 

andesite consists of light to dark gray, vesicular semi-rounded blocks (4 inches to several 

feet in diameter) of very hard volcanic rock.  The agglomerate consists of smaller (1 to 6 

inch diameter) very rounded pebbles and cobbles of andesite in a sandy matrix.  The 

tuffaceous sandstone consists of light buff-colored rounded pebbles of volcanic tuff in a 

sandy matrix that appears to have been thermally welded together when it was deposited as 

an ashfall. 

 

Based on the above, an adverse bedding condition in Sonoma Volcanic is not expected for 

the proposed excavation.  However, localized joint planes may dip toward the proposed cut 

face.   

 

7.1.3 Existing Slope Stability 

The slopes within the project vicinity consist of man-made embankment slopes at the 

existing bridge abutments of the interchanges.  These existing slopes, typically having 
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gradients of 2H:1V or flatter, are covered with vegetation, and generally appear to be in 

good condition. 

 

Our engineering geologist observed the existing slope located south of SR 12, along the 

north side of the railroad corridor.  The existing slope is steeper than 2H:1V and appears to 

be stable, except for localized erosion of raveling of gravels.  

 

7.2 Subsurface Soil Conditions 

As mentioned in the previous section, majority of the project site generally consists of native 

alluvial and roadway fill.  Based on the boring data and the as-built LOTB, the subsurface soil 

conditions of the site generally consist of varying thickness of stiff to hard clay/silt interbedded 

with medium dense to very dense sand layers to the maximum depth explored (161.5 feet 

below existing grade).  Loose, submerged silty sand/clayey sand layers, which are subject to 

liquefaction, were encountered in some borings.   

 

Based on the proposed improvements along the project, we have subcategorized the project 

into several segments.  The following paragraphs summarize the subsurface conditions at each 

area.  

 

 Cut Slope between Sta. 61+00 and 75+00 (“JW” Line) 

This area is generally underlain by Sonoma Volcanics (Ash-flow tuff and Andesites, 

Pliocene) and Markley Formation (Eocene).  Two borings (Boring A-09-111 and 

A-09-112) were drilled from the roadway level in this area, which are located on the south 

side of SR 12, about 550 and 850 feet west of Red Top Road, respectively.  The borings 

generally encountered predominantly granular materials, consisting of medium dense to 

very dense clayey and silty sand.   

 

The site of the planned cut slopes is underlain by andesite agglomerate and tuffaceous 

sandstone (welded pebbly ashfall deposits) of the Sonoma Volcanics formation.  Two 

additional borings were drilled recently after receiving the right-of-entry.  Boring 

R-12-M001 encountered hard tuffaceous sandstone very near the ground surface.  That 

material was present to the total depth drilled (61.5 feet).  Except for a few joints, the only 

remarkable feature was the distinctive bright red color below a depth of 35 feet.  Boring 

R-12-M002 encountered blocky andesite and agglomerate in the first 8.5 feet.  Below that 

depth, tuffaceous sandstone (essentially the same character as that encountered in Boring 

R-12-M001) was found to the total depth drilled (31.0 feet).  However, the weathered tuff 

is relatively weak above 20 feet. 
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 Embankment between Sta. 75+00 to 100+00, “JW” Line, including WB 80 to WB 12 

Grade Separation and RW02 thru RW04 

Based on the borings, the subsurface conditions consist of stiff to hard fine-grained 

material (lean clay/sandy lean clay) with interbedded medium dense sand layers 

(silty/clayey sand) at various depths.  

 

The sand layer appears to be at shallower depth west of the proposed grade separation 

structure.  Borings A-09-120 and A-09-121, located west of the proposed grade separation 

structure, encountered silty sand layer at about 20- to 30-foot depths below existing grade.  

Based on Borings A-09-009, R-10-009A, A-09-124 and CPT-09-007 & CPT-09-008, 

located east of the proposed grade separation structure, an approximately 5-foot-thick 

silty/clayey sand layer, was encountered at about 15- to 20-foot depth in all locations.  

Boring A-09-124 encountered another thicker sand layer between 20- and 30-foot depths. 

 

 Embankment at North Abutment of Green Valley Road OC/RW05, RW06 & RW10 

In general, the subsoils consist of interbedded very stiff to hard silt/clay in the upper depths 

overlying medium dense to dense sand.  It appears that granular materials are more 

prominent toward the northeast and the clay thicknesses appear to be thicker on the 

southwest. 

 

Up to 40 feet of sandy lean clay was encountered on the southwest side of RW05 and 

RW06 (per Boring A-09-126).  The thickness of the clay layer decreases to about 30 feet 

toward the proposed Green Valley Road Overcrossing.  Based on the boring/CPT data 

(CPT-09-004 & R-10-004A), located at the planned location of Abutment 3 of Green 

Valley Road OC, the upper sandy lean clay is underlain by 20 feet of silty sand.  Below 

50-foot depth, the boring/CPT generally encountered another 20 feet of silt and 20 feet of 

sand layer to about 100 feet, underlain by very stiff to hard silt to 160 feet, the maximum 

depth explored.   

 

According to the boring data (A-09-130 & R-12-151), the subsoils consist of about 25 to 30 

feet of lean clay overlying 25 to 50 feet of dense to very dense silty sand along the approach 

embankment at Abutment 3 of the proposed Green Valley Road OC.  The sand formation is 

generally underlain by stiff to hard fine grained materials.  Boring R-12-151 encountered 

very dense poorly-graded sand between 75- and 95-foot depths.      

 

 Green Valley Road OC, Green Valley Road Temporary OC/RW07 thru RW09  

The proposed RW08 and RW09 will support the embankment between Green Valley Road 

OC and Green Valley Road Temporary OC, and RW07 is located along the northeast side 

of the approach embankment at Abutment 1 of Green Valley Road Temporary OC.   
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Based on the boring data (A-09-002, A-09-003 & R-10-003A), the planned location of 

RW08 & RW09 are underlain by interbedded silty sand and low plasticity silt.  Granular 

materials are more prominent toward north.  The subsoils generally consist of about 15 feet 

of lean clay, 10 feet of silty sand and about 10 to 20 feet of sandy silt.  Below previous 

depth, the borings encountered silty sand, and the thickness ranges from 20 to 30 feet on 

the north end to about 5 feet on the south end.  Below the sand layer, the borings 

encountered another 15 to 25 feet of sandy silt, overlying very dense silty sand.  Hard silt 

was encountered below the silty sand layer in Borings A-09-003 and A-09-002 to about 

100 feet, the maximum depth drilled.   

 

Along the planned location of RW07, the borings encountered about 30 to 40 feet of sandy 

lean clay, and the clay appears to be thicker toward southeast.  Below the clay layer, the 

borings encountered about 25 feet of silty sand.  Boring A-09-001 encountered stiff to hard 

sandy silty/sandy lean clay to approx. 95-foot depth, overlying very dense silty sand to 100 

feet, the maximum depth drilled.   

 

Detailed descriptions of the materials encountered in the exploratory borings are presented in 

the LOTB in Appendix A “Log of Test Borings”.  It should be noted that these descriptions and 

related information depict subsurface conditions only at the locations indicated and on the 

particular date noted on the LOTB.  Because of the variability from place to place within 

soil/rock in general, subsurface soil conditions at other locations may differ from conditions 

occurring at the locations explored.  The abrupt stratum changes shown on the logs may be 

gradational and relatively minor changes in soil types within a stratum may not be noted due to 

field limitations.  Also, the passage of time may result in a change in the soil conditions at the 

locations due to environmental changes. 

 

7.3 Water 

7.3.1 Surface Water 

The terrain along I-80 and SR-12 slightly slopes downward from west to east within the 

project vicinity.  The surface water/drainage generally follows the ground topography and 

is collected in local storm drainage system. 

 

7.3.1.1 Scour 

The subject was considered and was determined to be not applicable for the roadway 

project.  
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7.3.1.2 Erosion 

The existing slopes have established landscaping to help control erosion.  Erosion 

within the project limits is minimal. Localized erosion and raveling may occur within 

some poorly cemented rock layers exposed by excavation in the cut slopes, while soils 

within the flatter regions of the project area are classified as no hazard to slight hazard 

of erosion.  This project should not adversely affect erosion within or outside the 

project limits. 

 

7.3.2 Groundwater 

Groundwater was encountered in most of the borings during drilling at approximate 

elevations ranging from Elev. -2.1 feet (Boring A-09-005) to 92 feet (Boring A-09-111).  It 

was also encountered as shallow as 8.5 feet to 26.0 feet below grade.  A summary of the 

groundwater data is presented in the following table for at each location.  

 

TABLE 3 – SUMMARY OF GROUNDWATER 

Location 
Groundwater 

Elevation (ft) 

Groundwater 

Depth (ft) 

Design 

Groundwater 

Elevation (ft) 

Area west of Sta. 65+00 “JW” Line 92.0 (A-09-111) 18.0 95.0 

Cut Slope from Sta. 65+00 to 75+00 "JW" Line 
Not  

encountered 

Not 

encountered 
80.0 

Embankment from Sta. 75+00 to 100+00 "JW" 

Line/WB 80 to WB 12 Separation (Over WB 

80 On-Ramp)/RW02 thru RW04 

24.0 (A-09-009) to 

34.5 (A-09-120) 
8.5 to 21.0 27.5 to 35.0 

Green Valley Road OC/Green Valley Road OC 

(Over SB 680 On-Ramp)/RW05 thru 

RW09/Approach Embankment 

-2.1 (A-09-005) to 

12.0 (A-09-126) 
12.0 to 26.0 15.0 

 

Between Sta. 65+00 and 75+00, two more borings were recently drilled.  However, the 

explorations were advanced by rotary drilling method in order to collect rock core samples. 

Two borings in the vicinity were advanced by hollow stem augers, but groundwater was 

not encountered during drilling (Boring A-09-112 and A-09-119).  According to the site 

condition, geologic settings and the topography, groundwater level is expected to be 

relatively low within this area.  Perched water may be expected between soil and rock 

interface.  We have assumed groundwater at Elev. 80 feet for design purpose.  It is 

anticipated that groundwater level will vary with the passage of time due to seasonal 

runoff, groundwater fluctuations, surface and subsurface flow, ground surface run-off, and 

other factors that were not existent at the time of investigation. 
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7.4 Project Site Seismicity 

7.4.1 Ground Motions 

The project is located in a seismically active part of northern California.  Many faults that 

exist in the San Francisco Bay Area are capable of producing earthquakes that may cause 

strong ground shaking at the site.  The proposed project is generally located between 

Cordelia Fault and Green Valley Fault. The attached Fault Map (Plate 3) presents the 

locations of the fault systems relative to the project site. 

 

Maximum magnitudes for the two major faults in the area are determined by Caltrans’ 

2007 Deterministic PGA Map.  These maximum moment magnitudes represent the largest 

earthquakes that a fault is capable of generating and is related to the seismic moment.  The 

Green Valley fault is crossed by the western portion of the project.  The information of the 

faults within close proximity of the project is summarized below.   

 

TABLE 4 – FAULT DATA 

Fault 

(Fault I.D.) 

Maximum 

Magnitude 

(Mmax) 

Fault Type 

Fault distance 

Green Valley Rd OC & 

Green Valley Rd OC 

(Over 680 On-Ramp) 

WB 80 to WB 12 

Separation  

(Over WB 80 On-Ramp) 

Green Valley fault 

(213) 
6.9 RLSS* Approx. 1.0 mi. Approx. 0.5 mi. 

Cordelia fault 

(212) 
6.7 RLSS* Approx. 0.15 mi Approx. 0.7 mi.  

*Note: RLSS=Right Lateral Strike Slip 

 

7.4.2 Ground Rupture 

The State Alquist-Priolo Earthquake Fault Zones Map of the Cordelia Quadrangle shows 

the extent of the zone established by the State Geologist along the Green Valley Fault 

where it was mapped through the project area.  STA contracted with William Lettis and 

Associates, Inc. (WLA) to perform site-specific fault study.  Caltrans is currently 

reviewing the report for final acceptance.   

 

All proposed retaining walls and the structures, including Green Valley Road 

Overcrossing, Green Valley Road Overcrossing (Over SB 680 On-Ramp), and WB 80 to 

WB 12 Separation (Over WB 80 On-Ramp) structure, are not located within the State 

Alquist-Priolo Earthquake Fault Zones.  The potential for fault rupture is expected to be 

relatively low since no active faults are known to pass through.   
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8. GEOTECHNICAL ANALYSIS AND DESIGN  

8.1 Dynamic Analysis 

8.1.1 Parameter Selection 

Caltrans has updated the 1996 Seismic Hazard map with the new Caltrans Deterministic 

PGA Map (2008) and the Caltrans ARS Online (V1.0.4) design spectrum for the 

development of response spectra for design.   The new design methods incorporate both 

deterministic and probabilistic seismic hazards to produce the Design Response Spectrum.  

Since the Vs30m at the project site is less than 300 m/s, we have compared the data to the 

2008 USGS Deaggregation per the design guideline.  Consequently, the probabilistic 

response spectrum to be used for design of the bridge structures is governed by the data 

from the 2008 USGS Deaggregation.  The ARS curves are presented in Appendix C of the 

report.  

 

According to the response spectra, we have assumed an average Peak Ground Acceleration 

of 0.7g for evaluating liquefaction potential and retaining wall design within the project 

limit.  The seismic design criteria for the three main structures are summarized in the 

following table: 

 

TABLE 5 – SUMMARY OF SEISMIC DESIGN  

Structure Location Vs30m (m/s) 
Peak Ground 

Acceleration 

Green Valley Road OC 
38.2161ºN 

122.1387ºW 

200 m/s (liquefaction case);  

225 m/s (non-liquefaction case) 
0.669g 

Green Valley Road OC 

(Over SB 680 On-Ramp) 

38.2154 ºN 

122.1383ºW 

205 m/s (liquefaction case);  

285 m/s (non-liquefaction case) 
0.748g 

WB 80 to WB 12 Separation 

(Over WB 80 On-Ramp) 

38.2114ºN 

122.1468ºW 

205 m/s (liquefaction case);  

255 m/s (non-liquefaction case) 
0.692g 

 

8.1.2 Analysis 

As mentioned above, an average PGA of 0.7g was used for liquefaction analysis.  Per 

Caltrans design guidelines (Guidelines for Structures Foundation Reports manual, Ver. 

2.0, 2006), the slope stability under seismic loading condition should be analyzed by using 

a seismic factor, k, equals to one third of the horizontal peak acceleration and not 

exceeding 0.2g.  Therefore, the pseudo-static analysis should be conducted with k of 0.2g.   

 

According to the latest revised standard plans and the standard detail sheets, the standard 

walls are designed according to a seismic acceleration coefficient (kh) of 0.2.   Per the 

discussion between the design team and the Caltrans representative, it is our understanding 

http://www.dot.ca.gov/hq/esc/geotech/requests/guidelines.pdf
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that the seismic acceleration coefficient equals to one-third of peak acceleration per 

Section 5.2.2.3 of the Caltrans Bridge Design Specifications (BDS, August 2004).  For the 

proposed retaining walls within the project limit, we have assumed an average PGA of 0.7g 

for retaining wall design, and the seismic acceleration coefficient (kh) of 0.23 is 

recommended.  Based on our discussions with the structure engineers, the increase of kh 

does not appear to govern the wall design.  Standard plans and standard detail sheets are 

considered adequate and will be adopted for the proposed retaining walls (both cantilever 

and MSE) within the project limit.    

 

8.1.3 Liquefaction Potential 

Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a 

temporary but essentially total loss of shear strength under the reversing, cyclic shear 

stresses associated with earthquake shaking.  Submerged cohesionless sands and silts of 

low relative density are the type of soils, which usually are susceptible to liquefaction. 

Clays are generally not susceptible to liquefaction.  

 

Based on The Susceptibility Map of the San Francisco Bay Area by (USGS Open-File 

Report 2006-1037, 2006) by Robert C. Witter, Keith L. Knudsen, Janet M. Sowers, Carl 

M. Wentworth, Richard D. Koehler, and Carolyn E. Randolph, the project vicinity is 

generally exposed to moderate liquefaction.   

 

Site-specific liquefaction analyses were performed for the project.  The liquefaction 

potential was evaluated in accordance with the methods proposed by Youd, et al. (2001) 

using the boring and CPT data.  As indicated by recent advances in soil liquefaction 

engineering (Bray, 2006), for soils with sufficient fines content so as to separate the coarser 

particles and control behavior, liquefaction appears to occur primarily in soils where these 

fines are either non-plastic or are low plasticity silts and/or silty clays (PI<12%, and 

LL<37%), and with high water content relative to their LL (W%> 0.85LL).   

 

An average PGA of 0.7g was adopted for liquefaction analysis.  With the high PGA, 

submerged granular materials with N1,60,CS less than 30 are generally found to be 

potentially liquefiable.  Submerged soils with CPT data showing IC<2.6 (most likely 

granular) and qC1N,CS less than 160 tons/ft
2
 are also considered liquefiable, unless sampling 

and laboratory data from neighboring borings suggested otherwise.   

 

Based on our analysis, potentially liquefiable soils were identified at various locations and 

depths.  We have reviewed and compared all the available data from the borings and CPTs.  

Per our discussion with the Caltrans Geotechnical Engineers, boring data is the preferred 

source for liquefaction analysis, particularly the ones conducted with rotary wash drilling 
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method, when available.  In general, liquefaction potential is considered moderate to high 

within the project limit.   

 

The corrected N1,60,CS in some of the liquefiable soils are relatively high and close to 30.  

The laboratory test results also indicate that the fines contents are generally high (greater 

than 35%) for some of the sand layers encountered.  The anticipated 100% development of 

pore pressure in such materials (i.e. high N1,60,CS, high fines content) may be more correctly 

ascribed to “cyclic mobility”, which results in limited soil deformations without liquid-like 

flow.  In our opinion, the engineering consequences of such phenomenon in those layers 

may be limited to temporarily loss of strength.  Volumetric strain induced by liquefaction, 

i.e. post-liquefaction settlement, is considered relatively small.   

 

In general, liquefaction hazards are most severe in the upper 50 feet of the surface as 

mentioned in Special Publication 117A (CGS, 2008).  In our opinion, the impact due to the 

potential liquefiable soils below 50 feet is considered insignificant, especially when the 

layer is relatively thin and discontinuous.   
 

Based on the analysis, surface manifestation of ground failure might not be anticipated, and 

the extent and consequences of this liquefaction is limited to some post-liquefaction 

settlements of the ground surface.  Detail discussions regarding the liquefaction potential at 

each location are summarized as follows: 

 

 Cut Slope between Sta. 61+00 and 75+00 (“JW” Line)  

Based on the available boring and geologic data, the area is underlain by volcanic and 

sedimentary rock.  The liquefaction potential is deemed low and is not considered for 

foundation design.   
 

 Embankment between Sta. 75+00 to 100+00, “JW” Line, including WB 80 to WB 12 

Separation (Over WB 80 On-Ramp) and RW01 thru RW04 

New embankment, between approx. Sta. 83+40 and Sta. 100+20, is planned along the 

future alignment of WB 80 to WB 12 connector.  Within this section, four retaining 

walls (RW01 thru RW04) and one grade separation structure are proposed.  Based on 

the subsoil condition and our analysis, liquefaction potential is considered moderate to 

high.  The liquefaction analysis results are sub-categorized into three sections and are 

summarized in the following paragraphs: 
 

West of Sta. 90+00 “JW” Line.  Borings A-09-120 & A-09-121 encountered about 10 

feet of medium dense to dense silty sand at 20-foot depth, which may be subject to 

liquefaction during earthquake.  However, the fines contents and the corrected N1,60,CS 

are relatively high.  The analysis results are summarized in the following table: 
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Boring 

No. 
Soil Layer 

Sample 

Depth 

(ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines 

Contents  

(-#200) 

Approx. 

Post-Liq. 

Settlement 

(in) 
(1)

 

A-09-120 
19.0’ to 32.0’ 

19.5 SM 0.60 24.3 30% 
(2)

 - 
(3)

 

24.5 SM 0.38 18.1 47% - 
(3)

 

29.5 SM 0.29 14.8 25% 1.5± 

Below 42.5’  44.5 SM 0.46 23.9 27% - 
(3)

 

A-09-121 22.0’ to 33.0’ 
24.5 SM 0.91 29.9 33% - 

(3)
 

29.5 SM - 40.9 30% - 

Notes: 

(1) The post-liquefaction settlement was estimated per Ishihara and Yoshimine (1992) 

(2) Fines contents estimated from laboratory test results in similar soil strata.   

(3) Due to the high N1,60,CS and/or high fines contents, the mechanism was considered as “Cyclic 

Mobility” where post-liquefaction settlement was neglected.    

 

Boring A-09-006 indicates that granular materials were encountered at greater depth, 

approx. at 52- to 56.5-foot depth, 65.5- to 74-foot depth and 84- to 94.5-foot depth.  

Based on the site geology (Qpf, late Pleistocene) and the depths of these strata (greater 

than 50 feet), the impact to foundation design of these layers is considered low. 

 

Between Sta. 90+00 and 95+50 “JW” Line.  Within this segment, the boring and CPT 

data indicate that an approximately 5-foot-thick sand layer was encountered at 

approximately 15 to 20 feet deep in CPT-09-007, CPT-09-008, A-09-123, A-09-009 

and R-10-009A.  According to our analysis, this submerged and loose sand layer may 

be subject to liquefaction during a strong earthquake event.  Liquefaction potential and 

its engineering consequences were estimated mainly based on the data from Boring 

R-10-009A, which was recently conducted by rotary wash drilling method.  The 

analysis results are summarized in the following table: 

 

Boring 

No. 
Soil Layer 

Sample 

Depth 

(ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines 

Contents  

(-#200) 

Approx. 

Post-Liq. 

Settlement 

(in) 

R-10-009A 15.0’ to 21.0’ 
17 SM 0.37 14.2 33% 

1.0~1.5
 (1)

 
20 SM 0.53 21.5 26% 

Note:  

(1) The post-liquefaction settlement was estimated per Ishihara and Yoshimine (1992) 

 

East of Sta. 95+50 “JW” Line.  Boring A-09-124 also encountered a 5-foot-thick silty 

sand layer at about 12 feet below grade, which is consistent with the soil strata between 

Sta. 90+00 and 95+50.  In addition, the boring also encountered another sand layer 

between 21.5- and 32-foot depths, which is also considered liquefiable.   
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Boring A-09-125 encountered medium dense silty sand layer from 22 to 31.5 feet and 

below 41 feet deep.  Based on the analysis results, the sand layer between 

approximately 26.5- and 31.5-foot depths is considered liquefiable.  The sand layer 

encountered below 41 feet is relatively deep, and its fines content is relatively high.  

Therefore, the impact to the foundation design of the proposed retaining walls is 

considered minor.  The analysis results are summarized in the following table: 

 

Boring 

No. 
Soil Layer 

Sample 

Depth 

(ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines 

Contents  

(-#200) 

Approx. 

Post-Liq. 

Settlement 

(in) 
(1)

 

A-09-124 

12’ to 17’ 14.5 SM 0.39 15.6 33% 1±
 (1)

 

21.5’ to 32.0’ 
24.5 SP-SM 0.46 21.5 7% 

(2)
 

3~3.5
 (1)

 
29.5 SM 0.33 16.9 19% 

A-09-125 

22.0’ to 31.5’ 
24.5 SM - 33.9 19% - 

29.5 SM 0.39 19.5 29% 1.5±
 (1)

 

Below 41’ 
44.5 SM 0.39 20.9 40% - 

(3)
 

49.5 SM 0.77 29.8 40% 
(2)

 - 
(3)

 

Notes: 

(1) The post-liquefaction settlement was estimated per Ishihara and Yoshimine (1992) 

(2) Fines contents estimated from laboratory test results in similar soil strata.   

(3) Due to the high N1,60,CS and/or high fines contents, the mechanism was considered as “Cyclic 

Mobility” where post-liquefaction settlement was neglected.    

 

 Embankment at North Abutment of Green Valley Road OC/RW05, RW06 & RW 10 

Based on the boring/CPT data, the potentially liquefiable soils were identified at 

various depths.  We have used the data from Boring R-10-004A and R-10-128A as the 

prime source for liquefaction evaluation.  Liquefiable soils were identified in the 

following layers:  
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Boring 

No. 
Soil Layer 

Sample 

Depth 

(ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines 

Contents  

(-#200) 

Approx. 

Post-Liq. 

Settlement 

(in) 

R-10-004A 

30.0’ to 36.0’ 
31 SM 0.38 19.6 16% 

2.0
(1)

 
36 SM 0.29 15.3 16% 

45.0’ to 50.0’ 
45 SM 0.62 27.8 18% 

2.0
(1)

 
48 SM 0.30 15.6 2% 

60.0’ to 67.5’ 
61 ML 0.65 27.2 30% 

- 
(2)(3)

 
66 ML 0.68 27.5 30% 

R-10-128A 

28.0’ to 33.0’ 31 SP-SM 0.57 26.0 12% - 
(2)

 

33.0’ to 38.0’ 36 SP-SM 0.23 11.7 20% 
(2)

 2.5 

38.0’ to 45.0’ 39~42 SM 0.6± 27~28 24% - 
(3)

 

45.0’ to 47.0 45 SM 0.35 18.6 13% 0.5 

53.5’ to 62.0’ 57~65 SM 0.5± 21~26 17%~52% - 
(3) (4)

 

Notes:  

(1) The post-liquefaction settlement was estimated per Ishihara and Yoshimine (1992) 

(2) Fines contents estimated from laboratory test results in similar soil strata.   

(3) Due to the high N1,60,CS and/or high fines contents, the mechanism was considered as “Cyclic 

Mobility” where post-liquefaction settlement was neglected.    

(4) The depth of the liquefiable soils is greater than 50 feet below existing grade.  The impact is 

considered insignificant.   

 

The post-liquefaction settlement is expected to be on the order of 3 to 4 inches at 

Abutment 3 of Green Valley Road Overcrossing, which is considered as the 

worst-case-scenario.  Based on the other borings and CPT, the post-liquefaction 

settlement is expected to be random and localized.   

 

At the planned location of Retaining Wall No.10, the liquefaction potential was 

primarily evaluated according to the recent boring data (Boring R-12-151), which was 

advanced by rotary wash drilling method.  Based on the boring data, the liquefaction 

potential is considered low.  However, a layer of loose silty sand was encountered in 

the nearby boring, Boring A-09-130 (advanced by hollow stem augers), between about 

Elev. 0 and -10 feet.  Based on the laboratory test result, the fines contents are relatively 

high (F.C.=49%).  Based on the Atterberg limits from R-12-151 at the similar depth, 

the plasticity index (PI) is about 15, which is greater than 12 (Bray 2006).  Therefore, 

liquefaction potential is not considered for foundation design.  

 

 Green Valley Road OC, Green Valley Road OC (Over WB 80 On-Ramp)/RW07 thru 

RW09  

Within this area, the potentially liquefiable soils were identified at various depths.  We 

have used the data from Boring A-09-002, R-10-003A and R-10-133A as the main data 

for liquefaction evaluation.  Liquefiable soils were identified in the following layers:  
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Boring 

No. 
Soil Layer 

Sample 

Depth 

(ft) 

Soil 

Type 
F.S. N1,60,CS 

Fines 

Contents  

(-#200) 

Approx. 

Post-Liq. 

Settlement 

(in) 

R-10-003A 

12.5’ to 15.0’ 14 SM 0.46 18.1 19% 0.75
(1)

 

15.0’ to 22.5’ 

17 ML/SM 0.73 26.6 35% - 
(3)

 

21 ML/SM 0.86 29.0 10% - 
(3)

 

26 ML/SM 0.72 28.1 35% - 
(3)

 

32.5’ to 40.0’ 
36 ML/SM 0.57 26.4 49% - 

(3)
 

39 ML/SM 0.54 25.7 49% - 
(3)

 

A-09-002 

14.0’ to 18.0’ 14.5 SC 0.63 23.5 >35% - 
(3)

 

18.0’ to 22.5’ 19.5 SM 0.71 26.8 37% - 
(3)

 

38.5’ to 42.0’ 39.5 ML 0.45 23.6 >50% - 
(3)

 

42.0’ to 47.0’ 44.5 SM 0.50 25.3 20% - 
(3)

 

R-10-133A 42.5’ to 50.0’ 
43 SM 0.65 28.1 40% 

-
 (3)

 
46 SM 0.61 27.4 35% 

(2)
 

Notes:  

(1) The post-liquefaction settlement was estimated per Ishihara and Yoshimine (1992) 

(2) Fines contents estimated from laboratory test results in similar soil strata.   

(3) Due to the high N1,60,CS and/or high fines contents, the mechanism was considered as “Cyclic 

Mobility” where post-liquefaction settlement was neglected.    

 

The low plasticity silt was encountered in Boring R-10-003A between about 67- and 

70-foot depths.  However, this is relatively deep with high fines content.  Therefore, the 

impact to the foundation design of this liquefiable layer is considered low.  An 

additional boring was drilled in February 2012 for RW10, located north of the 

intersection of I-80 and Green Valley Road.  Based on the liquefaction analysis, the 

liquefaction potential is considered low as the N1,60,CS of the submerged sand are 

greater than 30.  Therefore, liquefaction is not considered for foundation design of 

RW10. 

 

8.1.4 Liquefaction Mitigation 

Due to the high liquefaction potential at the project site, we have evaluated the potential of 

lateral spreading per Caltrans latest guideline (February 2011).  As a result, the liquefaction 

induced lateral spreading will be a design issue for the embankment and Retaining Wall 

No. 8 (MSE wall) and Retaining Wall No. 9 (Caltrans Standard Type 1) at Abutment 1.  

Consequently, ground improvement is proposed to mitigate the potential hazard.     

 

Several ground improvement methods, such as dynamic compaction, stone columns, 

cement deep soil mixing (CDSM) and Controlled Low Strength Material (CLSM) columns 

are commonly used in California.  However, based on the subsurface condition, CLSM 

column ground improvement method is deemed more appropriate and cost-effective for 

the proposed project.  CLSM columns may be a proprietary method and its applicability 
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should be verified with the contract requirement.  We engaged Acacia Consultants & 

Engineers (Acacia CE) to perform the design of the CLSM system. 

 

The CLSM columns are formed in drilled or displaced soil cavity.  The columns replace or 

displace the compressible or liquefiable soil with cemented CLSM.  It is recommended that 

these ground improvement columns be separated from the bottom of the footings using a 

layer of compacted Aggregate Base (AB).  No connectivity of the ground improvement 

columns and overlying structural element should be anticipated.  Lateral resistance is 

provided by the friction at the footing/concrete to crushed rock interface and passive 

resistance of the side of the footing.  In addition, CLSM ground improvement columns 

provide enhanced engineering properties for the matrix soil/CLSM column composite.  

The composite improved ground provides increased density and shear capacity to resist 

liquefaction and increased shear resistance for global stability of supported structures.   
 

The target strengths of the CLSM backfill material are generally on the order of 200 to 750 

psi at 28 days, depending on load demands.  The CLSM strength is tested using standard 

sampling and loading methods.  The settlement properties of the improved soil/CLSM 

composite can be verified using a full scale modulus load test. 

 

The CLSM columns generally are constructed with a minimum 18 inch diameter and 

maximum 36 inch diameter displacement barrels above a short section of standard auger.  

For Drill Displacement CLSM columns the expanded cavities are filled with CLSM under 

pressure as the displacement auger is withdrawn.  

 

8.2 Cuts and Excavations 

As part of the project, the area west of the intersection of I-80 and SR 12 will be excavated to 

accommodate the new alignment from WB 80 to WB SR 12.  A major cut is proposed on the 

north side of SR 12 in the vicinity west of I-80, cutting through the existing hill.   Based on the 

plans provided by the designer, the cut slope will be up to about 70 feet high with a gradient of 

2(H):1(V) or flatter on both sides.   

 

According to the draft report prepared by WLA (dated January 2009), the bedding orientations 

within this area generally dip steeply towards west, which were measured from locations 

approximately 300 to 500 feet north of the proposed alignment.  Based on the available data, 

adverse bedding condition should not be expected within the proposed southeast-facing cut 

slopes.  Various rock layers may be exposed by the excavation; consequently, localized 

erosion and raveling may occur within some poorly cemented rock layers exposed in the cut 

slopes.   
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The colluvium deposits that have filled in the graben immediately west of Fault C (per WLA 

report at about Sta. 73+80) may be more erodible than the Sonoma Volcanic bedrock.  The 

portion of the planned cut slope up to 100 feet west of Fault C should be considered as highly 

erodible.  Unless otherwise determined after it is exposed by excavation, erosion protection 

measures should be considered.   

 

8.2.1 Stability 

Based on the boring data and the geologic mapping presented in WLA’s draft report, the 

area of planned excavation is mostly underlain by Sonoma Volcanic rock formation, 

including ash-fall tuff (Tst), Andesites (Tsa) and agglomerate (Tag).  In addition, the 

bedding planes dip steeply towards the west.  Consequently, an adverse bedding condition 

is not anticipated to be present in the proposed cut slopes.  

 

In our opinion, the global stability of the proposed cut slopes should not pose a significant 

constraint on the design of cuts with slopes less than 2H:1V.  However, the blocky nature 

of the Sonoma Volcanics and the presence of localized shears within fault zones may lead 

to wedge-type failures, which is expected to be localized and relatively insignificant.  It 

may be necessary to over-excavate and re-compact areas where shears or joints are 

exposed in the cuts. 

 

8.2.2 Rippability 

Based on the publication “Repeatability of Pre- and Post-Excavation Seismic Refraction 

Data at the New Benicia-Martinez Bridge Toll Plaza, Northern California”, by Mr. 

Dennison Leeds (undated), we understand that Caltrans uses their own chart to correlate 

seismic velocity with rippability in lieu of other commonly-cited references (e.g. 

Caterpillar Handbooks).  The standard Caltrans rippability correlation is as follows: 

 

TABLE 6 – CALTRANS RIPPABILITY CORRELATION 

Velocity (m/s) Velocity (ft/s) Rippability 

<1050 <3445 Easily Ripped 

1050 – 1500 3445 – 4920 Moderately Difficult 

1500 – 2000 4920 – 6560 Difficult Ripping/Light Blasting 

> 2000 >6560 Blasting Required 

 

We have first reviewed the seismic refraction surveys performed by NORCAL 

Geophysical Consultants, Inc. that are included in the fault assessment report prepared by 

WLA.  Three seismic velocity survey lines were conducted in the vicinity south of the 
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proposed excavation.  The p-wave velocity profiles indicate that the area is generally 

underlain by materials with low seismic velocity (<5,000 ft/sec) at the shallow depths, and 

the thickness range from 5 to 30 feet.  The underlying materials have higher seismic 

velocity and are considered “Difficult Ripping” per Caltrans rippability chart where light 

blasting may be anticipated.   

 

Two seismic refraction surveys were recently conducted after the right-of-entry was 

granted.  The maximum depths of exploration for both surveys are approximately 50 feet 

below the existing ground surface.  Line SR-1 shows a near-surface moderate-velocity 

(less than 4,500 ft/s) zone that correlates well with exposures in the dirt road on site. At 

depths of approximately 30 feet seismic velocities increase to a maximum value near 5,000 

ft/s.  Line SR-2 shows a relatively thick layer of low-velocity material from ground surface 

to depths of 15 to 20 feet. The thicker low-velocity zone on SR-2 suggests a thicker layer of 

soil and very weathered rock in that location.  Below this layer, velocities gradually 

increase with depth to a maximum value greater than 5,000 ft/s at depths of 25 to 30 feet 

below the existing ground surface.   

 

Based upon currently available data, the excavations for the new ramp from WB 80 to WB 

12 will generally cut into rock formations.  From Sta. 68+75 and 72+75 (north side, “BP” 

Line) and Sta. 73+50 to 75+00 (south side, “JW” Line), materials with p-wave velocities 

greater than 5,000 ft/sec were identified, which are considered difficult to rip per Caltrans 

rippability criteria and light blasting may be necessary.  The cut slope should expose 

ash-fall tuff and andesites. Based on our understanding of the typical character of such 

formations and our previous experiences with similar cases, extra effort may be necessary 

during construction to break up localized areas containing thermally welded materials due 

to their volcanic origin.  This appears to be consistent with the results of the seismic 

refraction survey.   

 

The information described above is only a general guideline. The actual rippability of earth 

materials depends not only on p-wave velocity, but also on the degree of fracturing of the 

rock and the skill and experience of the equipment operator. The contractors should 

evaluate the site condition, review the test data, and make their own judgments regarding 

the selection of equipment and construction method best suited to the anticipated 

conditions. 

 

8.2.3 Grading Factor 

The on-site native soil meeting the project specifications may be used as engineered fill.  

For preliminary estimate, a grading factor of 0.9 may be assumed for the import materials 

and 1.0 for rock materials based on our previous experience. 
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8.3 Embankments 

8.3.1 Embankment Settlements & Settlement Monitoring 

New embankments are planned within the project limits, mainly along the alignment of 

WB 80 to WB 12, and the approach embankments at the abutments of the overcrossing 

structures.  The height of the embankment is up to about 40 feet.  Consequently, 

consolidation settlement is expected from the additional load exerted from the 

embankment.    

 

In order to estimate the amount of settlement, consolidation tests were conducted on 

selected samples obtained from the borings.  We have reviewed and adopted correlations 

from various references with revision to the site-specific laboratory test results for 

estimating the indexes for settlement calculation.   

 

The estimation of pre-consolidation pressure is based Su/p per Skempton (1957) and 

NAVFAC D.M. 7.1.  The modified compression index (Cc/(1+e0)) and the modified 

recompression index (Cr/(1+e0)) were obtained from the laboratory test results.  The 

modified compression indices were compared to the correlation with natural moisture 

contents suggested by Lambe and Whitman (1969).  After reviewing the laboratory data 

and the correlation, we have revised the correlation for estimating the modified 

compression index accordingly.  For the recompression index (Cr, in the over-consolidated 

range), it is typically 10% of the compression index (per Holtz and Kovacs, 1982). 

According to the test data, the ratio of Cr/Cc range from 13% to 30%, which is in general 

accordance with the suggested value.  Therefore, we have assumed a ratio of 20% (Cr/Cc) 

for estimating the modified recompression index (Cr/(1+e0)).   

 

Based on the available boring information and the proposed embankment dimensions, the 

estimated ground settlements are discussed in the following section:  

 

 Embankment between Sta. 75+00 to 100+00, “JW” Line, including WB 80 to WB 12 

Grade Separation and RW01 thru RW04 

New embankments are anticipated along the new alignment of the WB80 to WB12 

connector.  Based on the profile and superelevation diagram plans provided by the 

designer, the maximum height of the new embankment is on the order of 35 feet.  The 

boring/CPT data in the vicinity indicates that the subsurface soil conditions consist of 

predominantly clay.  Some interbedded sand layers were encountered at various 

depths.  The subsurface conditions are generally uniform along the proposed structure.   
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Based on the results of the settlement analyses, the amount of consolidation settlement 

is estimated to be up to 12 inches.  The anticipated settlement is generally in the 

over-consolidated (OC) range and should occur relatively fast.  However, the 

calculation based on A-09-006 shows that about 40% of the consolidation settlement is 

expected to occur in the normally-consolidated (NC) range.  Based on our analysis, a 

waiting period of 90 days is recommended prior to the foundation construction 

(including piles for the proposed connector structure and the spread footings for the 

standard retaining walls in the vicinity of RW01 and RW03) and the construction of the 

pavement. This should help reduce potential down drag load on abutment piles due to 

consolidation settlement.  The settlement monitoring is recommended and should be 

performed as per Caltrans Standard Test Method 112.   

 

As mentioned in the previous section, the potential post-liquefaction settlement may be 

up to 6 inches at some locations.  Typically, differential settlement may on the order of 

50% of the total settlement.  This settlement is expected to be local and random.   

 

 Embankment at North Abutment of Green Valley Road OC/RW05, RW06 & RW10 

New embankments up to about 40 feet are anticipated at the north abutment of the 

Green Valley Road OC.  Retaining Wall No. 10, located along the northeast side of the 

embankment, was recently added into the project scope to reduce the impact to the 

environmentally sensitive area north of the I-80 and Green Valley Road. Another two 

retaining walls, RW05 and RW06, are planned to support the embankment along Green 

Valley Road On-Ramp.   

 

In general, the subsoils consist of interbedded very stiff to hard silt/clay in the upper 

depths overlying medium dense to dense sand.  It appears that granular materials are 

more prominent toward the northeast and the clay thicknesses appear to be thicker on 

the southwest. 

 

Based on the results of the settlement analyses, the amount of consolidation settlements 

is estimated to be on the order of 6 inches.  The settlement magnitude should be 

tolerable for Caltrans standard MSE walls provided the panels for the wall system are 

constructed after the settlement has completed. Alternative design of the panel system 

is also feasible as long as it can accommodate the potential settlement.  The anticipated 

settlements are generally in the over-consolidated (OC) range and should occur 

relatively fast.  A waiting period of 60 days is recommended for the embankment 

within this section prior to the foundation and pavement construction, such as: 
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 Spread footing for Retaining Wall No. 5,   

 Pile construction at the abutment of the new overcrossing structure and the 

proposed Retaining Wall No. 10, and  

 Construction of the pavement such as HMA sections.   

 

The surcharge and the recommended waiting period will reduce potential down drag 

load on the piles due to consolidation settlement and lessen the ground deformation for 

the retaining wall on spread footings.   

 

The settlement monitoring is recommended and should be performed as per Caltrans 

Standard Test Method 112.  In addition, the method of constructing the concrete facing 

(panels) for the MSE walls might have to be delayed.  Special details would be required 

to allow for the settlement of the panels or to attach them after the settlement has 

occurred.   

 

 Green Valley Road OC, Green Valley Road OC(Over SB 680 On-Ramp)/RW07, 

RW08 & RW09  

New embankments are planned between the Green Valley Road OC and Green Valley 

Road OC (Over SB 680 On-Ramp) and at the south abutment of the Green Valley Road 

OC (Over SB 680 On-Ramp).  The embankment between the two structures will be up 

to 40 feet high and will be supported by RW08 (MSE wall) and RW09 (Caltrans 

Standard Type 1) on both sides.  Granular materials are more prominent toward north, 

and the clay appears to be thicker toward southeast.  The embankment at the Abutment 

1 of Green Valley Road OC (Over SB 680 On-Ramp) is up to about 35 feet high, and 

RW07 (MSE wall) is planned along the east side.   

 

- Abutment 1 at Green Valley Road OC (Over SB 680 On-Ramp)/RW07   

Based on the results of the settlement analyses, the amount of consolidation 

settlements is estimated to be on the order of 6 inches.  The settlement magnitude 

should be tolerable for Caltrans standard MSE walls.   

 

The anticipated settlements are generally in the over-consolidated (OC) range and 

should occur relatively fast.  A waiting period of 60 days is recommended after the 

construction of the embankment and RW07 within this section, prior to pile 

construction at the abutment of the new structure and the construction of the 

pavement.  It will reduce potential down drag load on abutment piles due to 

consolidation settlement.  The settlement monitoring is recommended and should 

be performed as per Caltrans Standard Test Method 112.  In addition, the method of 
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constructing the concrete facing (panels) might have to be delayed.  Special details 

would be required to allow for the settlement of the panels or to attach them after 

the settlement has occurred.   

 

- Abutment 1 at Green Valley Road OC/Abutment 2 at Green Valley OC (Over SB 

680 On-Ramp)/RW08 and RW09   

Ground improvement with CLSM columns are recommended under the footprint of 

the retaining walls and the embankment to mitigate the potential lateral spreading.  

Based on the analyses provided by Acacia CE, the amount of settlements is 

estimated to be on the order of 3 inches with the CLSM columns.  The settlement 

magnitude should be tolerable for Caltrans standard MSE walls.   

 

The anticipated settlements are generally in the elastic range and should occur 

relatively fast.  With the planned ground improvement, the settlement is expected 

to be relatively uniform.  Per our discussion with the designer, the amount of 

settlement is considered tolerable for the planned MSE wall (RW08) and the 

cantilever retaining wall (RW09).   

 

Consequently, a waiting period of 30 days is recommended after the construction of 

the embankment, including the construction of RW08 and RW09, but prior to pile 

construction at the abutment of the new structures and the construction of the 

pavement.  It will reduce potential down drag load on abutment piles due to 

consolidation settlement.  The settlement monitoring is recommended and should 

be performed as per Caltrans Standard Test Method 112.  In addition, the method of 

constructing the concrete facing (panels) might have to be delayed.  Special details 

would be required to allow for the settlement of the panels or to attach them after 

the settlement has occurred.   

 

8.3.2 Evaluation of Embankment Stability 

Caltrans issued a new publication regarding lateral spreading, “Guidelines on Foundation 

Loading and Deformation Due to Liquefaction Induced Lateral Spreading” in February 

2011.  Consequently, we have re-visited the analyses that were performed in the previous 

design phase. 

  

Previously (during the 35% design phase), due to the presence of liquefiable soils on site, 

the stability of the embankment was evaluated under three different scenarios: 1) Static 

Condition (short-term, immediately after construction); 2) Seismic Condition 

(pseudo-static with seismic coefficient, k); and 3) Post-Liquefaction Condition. Per our 
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previous discussion with Caltrans engineer, short-term, un-drained shear strength 

(non-liquefied) parameters were used for seismic condition, since liquefaction generally is 

not expected to occur in conjunction with the peak ground acceleration.  Residual shear 

strengths (Sr) were adopted only for the post-liquefaction condition without seismic 

coefficient.   

 

According to the latest Caltrans guideline of lateral spreading, we have revised our 

pseudo-static analysis with the use of residual shear strengths (Sr, estimated based on 

Kramer and Wang (2007) as cited in Caltrans guideline) for liquefiable soils.  As 

mentioned previously, liquefaction is generally not expected to occur in conjunction with 

peak ground acceleration.  Therefore, this approach (pseudo-static analysis coupled with 

residual shear strengths) appears relatively conservative.  

 

In our opinion, if the derived factor of safety is greater than unity, the design seismic 

coefficient is considered less than the yield acceleration (ky), and the ground deformation 

under the design earthquake event should be relatively insignificant.  On the other hand, if 

the derived factor of safety is less than unity, the ground deformation can be excessive and 

lateral spreading should be considered.  

 

For the seismic coefficient (k), we have referenced to Caltrans guidelines (Guidelines for 

Structures Foundation Reports manual, Ver. 2.0, 2006), which recommends that the 

seismic factor equal to one third of the horizontal peak acceleration and not exceeding 

0.2g.  An average PGA of 0.7g was assumed for design at the project site.  Therefore, a 

seismic coefficient (k) of 0.2g was used for pseudo-static analysis.  In addition, the 

strengths of the non-liquefiable fine-grained materials were increased by 30% due to the 

effect of rapid loading (per Ishihara, 1985) and strength increase from the consolidation 

under the embankment/retaining walls.   

 

Based on the preliminary plans provided, several representative sections were selected for 

evaluating the slope stability of the new embankments and retaining walls.  The analysis 

results are presented in Appendix C.  The analysis results are summarized in the following 

table. 
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TABLE 7 – SUMMARY OF SLOPE STABILITY ANALYSIS 

Location 

Factor of Safety 

Static Condition – Short term 

(immediately after construction) 

Pseudo-Static Analysis 

(k=0.2+residual shear strength) 

Retaining Wall No. 2 3.34 1.17 

Retaining Wall No. 4 3.29 1.44 

Retaining Walls No. 5 & 6 5.30 1.75 

Retaining Wall No. 7 2.65 1.55 

Retaining Wall No. 8 & 9 2.71 0.70
(1)

 

Retaining Wall No. 10 2.42 1.03
(2)

 

 

Notes: 

(1) For most of the embankments and the proposed retaining walls, the stability appears 

satisfactory.  However, based on our analysis, the stability of the embankment 

supported by RW08 and RW09 is not satisfactory (F.S. less than 1 under pseudo-static 

analysis with residual shear strengths).  The results indicate that the potential 

deformation during the design seismic event can be excessive.  Per Bray and 

Travasarou (2007) as cited in Caltrans guideline, the anticipated deformation is 

estimated on the order of 12 inches (with a yield acceleration, ky, of 0.145g).  

Therefore, the potential of lateral spreading is considered high, and it will impose 

additional loads onto the abutment wall and the foundations at Abutment 1.  This will 

complicate the design considerably.   

 

Consequently, as mentioned in the previous section (Section 8.1.4), ground treatment 

by using CLSM columns is recommended.  We have engaged Acacia CE to perform 

the design of the CLSM system.  According to their preliminary evaluation, the 

planned ground treatment will consist of 24-inch diameter Drill Displacement Column 

(DDC) with an average spacing of 4’-10” on center.  The proposed treatment ratio is 

about 17% under the footprint of Retaining Wall No. 9 (Type 1) and about 15.5% under 

the embankment and Retaining Wall No. 8 (MSE wall). The CLSM columns will 

extend to Elev. -15 feet (approximate 39 feet below grade).  It is recommended that the 

CLSM have an average 28-day unconfined compressive strength of at least 750 psi. 

 

Based on the assumptions, a composite shear strength of 9,800 psf is recommended 

under Retaining Wall No. 9 and 9,000 psf under Retaining Wall No. 8 and embankment 

are recommended.  The composite strength is calculated based on a residual shear 

strength of 750 psf for the liquefiable soils.   

 

We have performed pseudo-static slope stability analysis with an improved composite 

shear strength of 9 ksf.  The results indicate the stability to be satisfactory.   
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(2) For RW10, the stability analysis was performed based on Boring A-09-130, where 

liquefiable materials were identified between Elev. -1.5 and -11.5 feet, and the factor of 

safety was relatively low.  However, the additional boring (R-12-151) drilled in 

February 2012 indicate low liquefaction potential.  In our opinion, the potential of 

lateral spreading is considered low for RW10, and it should not have significant impact 

on the foundation design. 

 

8.4 Earth Retaining Systems 

It is our understanding that ten retaining walls are proposed as part of the proposed 

improvements to the interchange project.  Retaining walls are proposed behind the entrance 

ramp, the slip ramp connecting the entrance ramp and branch connector, as well as on the north 

and south approach to the overcrossing.   

 

According to the memorandum issued by Caltrans (dated September 20, 2011, attached), it is 

our understanding that the 2010 Standards shall be used on all projects with scheduled Ready 

to List dates after September 30, 2012.  According to the schedule of the project, the 

recommendations provided in this report have been updated per 2010 standards (LRFD).   

 

The heights of the retaining walls range from about 6 feet to 40 feet.  For the walls, where the 

design wall heights are greater than 7.5 feet, it is generally planned to use Mechanically 

Stabilized Embankment (MSE) walls to support the new embankments.  Cantilevered 

Cast-In-Place (CIP) concrete retaining walls are planned at several locations where there is 

utility conflict or requires shorter walls with maximum design wall height up to 12 feet.  

Caltrans standard retaining walls (Type 1/1A) are planned for Retaining Walls No. 1, 3, 5, 9, 

10 and southwest portion of Retaining Wall No. 6.  The configurations of the retaining walls 

are summarized in the following table. 

 

According to the latest revised standard plans and the standard detail sheets, the standard walls 

are designed according to a seismic acceleration coefficient (kh) of 0.2.   Per the discussion 

between the design team and the Caltrans representative, it is our understanding that the 

seismic acceleration coefficient equals to one-third of peak acceleration per Section 5.2.2.3 of 

the Caltrans Bridge Design Specifications (BDS, August 2004).  For the proposed retaining 

walls within the project limit, we have assumed an average PGA of 0.7g for retaining wall 

design, and the seismic acceleration coefficient (kh) of 0.23 is recommended.  Based on our 

discussions with the structure engineers, the increase of kh does not appear to govern the wall 

design.  Standard plans and standard detail sheets are considered adequate and will be adopted 

for the proposed retaining walls (both cantilever and MSE) within the project limit.   
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TABLE 8 – SUMMARY OF RETAINING WALLS  

Wall  

No. 
Approx. Location Wall Type 

Wall Height 

(ft) 

Approx.  

Length (ft) 

RW01 “S” Line, 86+54 to 88+10 Caltrans Standard Type 1A 6 – 12  157± 

RW02 “JW” Line, 82+40 to 88+37 MSE Wall 7.5 – 25 595± 

RW03  “S” Line, 92+19 to 94+21 Caltrans Standard Type 1A 6 – 8 208± 

RW04 “JW” Line, 92+94 to 98+58 MSE Wall 10 – 30 565± 

RW05 “GL2” Line, 114+43 to 117+99 Caltrans Standard Type 1 4 – 14 355± 

RW06 
“GL2” Line, 114+79 to 115+94 Caltrans Standard Type 1 6 – 8  115± 

“GL2” Line, 115+94 to 119+78 MSE Wall 12.5 – 22.5 385± 

RW07 “G” Line, 64+00 to 68+70 MSE Wall 15 – 32.5 475± 

RW08 “G” Line, 70+48 to 71+34 MSE Wall 40 95± 

RW09 “G” Line, 70+76 to 71+15 Caltrans Standard Type 1 36 40± 

RW10 “G” Line, 76+43 to 79+55 Caltrans Standard Type 1 16 – 28 316± 

 

8.4.1 Standard Retaining Walls 

Caltrans recently issued the Revised Standard Plans (RSP) on April 20
th

, 2012.  The 

standard retaining wall design has been revised/updated with Extreme Limit State.  The 

bearing stresses demands are shown in the RSP under Service Limit State, Strength Limit 

State, and Extreme Limit State (I & II) with the associated effective footing widths.   

 

 Retaining Wall No. 1, 45.5’ Lt. “S” Line Sta. 86+53 to 60.8’ Lt. “S” Line Sta. 88+10 

(Type 1A, Case 1) 

Retaining Wall No. 1 (RW01) is located along the northwest side of the Green Valley 

Road westbound ramp and is approximately 157 feet long.  Per plans provided by the 

designer, the maximum design wall height is 12 feet and the proposed footing bottom 

elevation range from Elev. 45.8 feet to 55.8 feet.  It is planned to use Caltrans standard 

Type 1A retaining wall to support the new fill embankment.  Based on the boring data 

(A-09-006 & A-09-122), it is expected that the footing subgrade consist of stiff to hard 

lean clay.  For design purposes, we have assumed groundwater at Elev. 35 feet.   

 

Liquefiable soils were encountered in Boring A-09-006.  However, these layers are 

relatively deep (greater than 50 feet below ground surface) and are considered 

discontinuous.  Therefore, the impact due to liquefaction is considered minimal.   
 

 For LRFD Service Limit State, we have verified that the footing settlement under 

the service bearing stress and the effective footing widths.  The estimated 
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settlement is on the order of 1.5 inches for design wall height of 10 and 12 feet.  In 

general, the permissible settlement is typically 1 inch.  Therefore, it is 

recommended that the bottom of the footing be over-excavated 2 feet for the wall 

portion with design height of 10 feet and 3 feet for the wall portion with design 

height of 12 feet, and replace with compacted AB or LCB.  This should reduce the 

consolidation settlement to about 1 inch.   

 For LRFD Strength Limit State, the recommended available bearing capacity under 

Strength Limit design is about 4.5 ksf (with a resistance factor of 0.45 per Table 

10.5.5.2.2-1, Caltrans Amendment, December 2008), which exceeds the demands 

at Strength Limit State for walls up to 12 feet.   

 For LRFD Extreme Limit State (I & II), the recommended ultimate bearing 

capacity is 10 ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans 

Amendment, December 2008), which exceeds the demands for walls up to 12 feet.   
 

Therefore, standard Type 1A wall on spread footing (Caltrans 2010 RSP, Sheet B3-3A) 

with design wall height up to 12 feet is considered feasible for the proposed Retaining 

Wall No. 1 with the implementation of the over-excavation recommendations.   

 

However, according to the proposed profile, the grade increases toward west along “S” 

Line, which is the new alignment that connects the traffic from westbound I-80 to 

westbound SR-12.  The height of the fill in the vicinity of RW01 is up to about 25 feet.  

Significant settlement is expected from the new embankment.  Therefore, it is 

recommended that the planned location of RW01 be preloaded to reduce the 

consolidation settlement.   

 

 Retaining Wall No. 3, 35’ Lt. “S” Line 92+19 to 34’ Lt. “S” Line 94+21 (Type 1A, 

Case 1) 

Retaining Wall No. 3 is located along the north side of the Green Valley Road 

westbound ramp and is approximately 208 feet long.  Per plans provided by the 

designer, the design wall heights are 6 to 8 feet and the proposed elevations of footing 

bottom are at Elev. 42 feet and 40.5 feet.  It is planned to use Caltrans standard Type 1A 

retaining wall to support the new fill embankment.   

 

Based on the boring data (A-09-122 & A-09-123), it is expected that the footing 

subgrade consists of stiff to very stiff clay.  Groundwater level was not encountered 

during drilling in these two boreholes.  For design purposes, we have assumed 

groundwater at Elev. 35 feet (approximately 10 feet below existing grade), which is 

similar to the assumptions for RW01.   
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 For LRFD Service Limit State, the footing settlement was estimated with the 

service bearing stress and the effective footing width for wall height of 8 feet, and 

the amount of settlement is about 1 inch, which is considered tolerable for the wall.   

 For LRFD Strength Limit State, the recommended available bearing capacity under 

Strength Limit design is about 3.4 ksf (with a resistance factor of 0.45 per Table 

10.5.5.2.2-1, Caltrans Amendment, December 2008), which exceeds the demands 

at Strength Limit State for wall heights of 6 and 8 feet.   

 For LRFD Extreme Limit State (I & II), the recommended ultimate bearing 

capacity is 7.5 ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans 

Amendment, December 2008), which exceeds the demands for wall heights of 6 

and 8 feet. 

Therefore, standard Type 1A wall on spread footing (Caltrans 2010 RSP, Sheet B3-3A) 

with design wall height of 6 and 8 feet is considered feasible for the proposed Retaining 

Wall No. 3.   

 

 Retaining Wall No. 5, 29’ Lt. “GL2” Line 114+43 to 33’ Lt. “GL2” Line 117+99 

(Type 1, Case 1) 

Retaining Wall No. 5 is located along the northwest side of the Green Valley Road 

westbound ramp and is approximately 355 feet long.  Per plans provided by the 

designer, it is planned to use Caltrans standard Type 1 retaining wall to support the 

embankment due to utility conflict.  The design wall heights range from 4 to 14 feet, 

and the proposed elevations of footing bottom range from Elev. 23.5 to 35.8 feet.   

 

According to the boring and CPT data in the wall vicinity (A-09-126, A-09-127, 

R-10-128A, A-09-128, A-09-129 and CPT-10-129), it is expected that the footing 

subgrade consists of stiff to very stiff clay.  Groundwater level was encountered at 

about Elev. 12 feet in Boring A-09-126 and A-09-128, about Elev. 9 feet in Boring 

A-09-127 and about Elev. 5 feet in Boring A-09-129 during drilling.  For design 

purposes, we have assumed groundwater at Elev. 15 feet.   

 

 For LRFD Service Limit State, the footing settlement was estimated with the 

service bearing stress and the effective footing width for wall height of 8 feet, and 

the amount of settlement is about 1 inch, which is considered tolerable for the wall.   

 For LRFD Strength Limit State, the recommended available bearing capacity under 

Strength Limit design is about 4.1 ksf (with a resistance factor of 0.45 per Table 

10.5.5.2.2-1, Caltrans Amendment, December 2008), which exceeds the demands 

at Strength Limit State for wall heights of 6 and 8 feet.   
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 For LRFD Extreme Limit State, the recommended ultimate bearing capacity is 9 

ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans Amendment, 

December 2008), which exceeds the demands for wall heights of 6 and 8 feet. 

 

Liquefaction potential is considered high at the planned location of the retaining wall.  

The liquefiable soils were encountered at Elev. 0 feet, which is about 25 feet below the 

bottom of the footings.  In our opinion, the 25-foot-thick clay layer should bridge over 

and provide sufficient bearing capacity if liquefaction occurs.  The impact due to the 

potential liquefaction is considered minor, which may be limited to post-liquefaction 

settlement.  It is estimated that the post-liquefaction settlements may be on the order of 

2 to 4 inches, and probably would be random and localized.  Therefore, it is 

recommended that more joints be designed along the wall.   

 

In addition, it is recommended that the subgrade be over-excavated 2 feet below the 

bottom of the footing and replace with compacted AB or LCB with a layer of geofabric 

underneath.  This pad should serve as a “load distribution bridge” for reducing loads 

and differential settlements. 

 

The amount of consolidation settlements due to the new embankment is estimated to be 

on the order of 6 inches, and a waiting period of 60 days is recommended prior to the 

foundation construction for Retaining Wall No. 5.   

 

Therefore, standard Type 1 wall on spread footing is considered feasible for the 

planned portion of Retaining Wall No. 5 with implementation of the above stated 

recommendations (i.e. more joints, over-excavation and the recommended waiting 

period). 

 

 Retaining Wall No. 6, 7’ Rt. “GL2” Line 114+79 to 14’ Rt. “GL2” Line 115+94 

(Type 1, Case 2) 

Retaining Wall No. 6 is located along the southeast side of the Green Valley Road 

westbound ramp and is approximately 500 feet long.  Per plans provided by the 

designer, it is planned to use Caltrans standard Type 1 retaining wall for the portion on 

the southwestern end of the wall (approx. 115 feet long).  The design wall height is 6 

and 8 feet and the proposed elevations of footing bottom are at about Elev. 25 feet.   
 

According to the boring data (A-09-126 & A-09-127), it is expected that the footing 

subgrade consists of stiff to very stiff clay.  Groundwater level was encountered at 

Elev. 12 feet in Boring A-09-126 and Elev. 9 feet in Boring A-09-127 during drilling.  

For design purposes, we have assumed groundwater at Elev. 15 feet (approximately 10 

feet below existing grade).   
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 For LRFD Service Limit State, the footing settlement was estimated with the 

service bearing stress and the effective footing width for wall height of 8 feet.  The 

amount of settlement is on the order of 1 inch, which is considered tolerable for the 

wall.   

 For LRFD Strength Limit State, the recommended available bearing capacity under 

Strength Limit design is about 4.1 ksf (with a resistance factor of 0.45 per Table 

10.5.5.2.2-1, Caltrans Amendment, December 2008), which exceeds the demands 

at Strength Limit State for wall heights up to 8 feet.   

 For LRFD Extreme Limit State (I & II), the recommended ultimate bearing 

capacity is 9 ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans 

Amendment, December 2008), which exceeds the demands for wall heights up to 8 

feet. 

Liquefaction potential is considered high at the planned location of the retaining wall.  

The liquefiable soils were encountered at Elev. 0 feet, which is about 25 feet below the 

bottom of the footings.  In our opinion, the 25-foot-thick clay layer should bridge over 

and provide sufficient bearing capacity if liquefaction occurs.  The impact due to the 

potential liquefaction is considered minor, which may be limited to post-liquefaction 

settlement.  It is estimated that the post-liquefaction settlements may be on the order of 

2 to 4 inches, and probably would be random and localized.  Therefore, it is 

recommended that more joints be designed along the wall.  In addition, it is 

recommended that the subgrade be over-excavated 2 feet below the bottom of the 

footing and replace with compacted AB or LCB and a layer of geofabric underneath.  

This pad should serve as a “load distribution bridge” for reducing loads and differential 

settlements. 

 

The amount of consolidation settlements due to the new embankment is estimated to be 

on the order of 6 inches, and a waiting period of 60 days is recommended prior to the 

foundation construction for Retaining Wall No. 6.  Therefore, standard Type 1 wall on 

spread footing is considered feasible for the planned portion of Retaining Wall No. 6 

with implementation of the above stated recommendations (i.e. more joints, 

over-excavation and the recommended waiting period). 

 

 Retaining Wall No. 9, 27’ Lt. “G” Line 70+76 to 27’ Lt. “G” Line 71+17 (Type 1, 

Loading Case I) 

A large joint utility trench with 8-inch and 16-inch water lines will be constructed 

along the future Green Valley Road.  The utility trench cannot be placed under the 

reinforcement of the MSE wall since access to the utilities will be necessary.  
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Therefore, it is planned to use Caltrans standard Type 1 wall along the southwest side 

of the embankment for RW09.  The design wall height is 36 feet.   

 

Due to the potential lateral spreading, ground treatment with CLSM columns is 

recommended to mitigate the hazard.  With such improvement, the composite 

improved ground provides increased density and shear capacity to resist liquefaction 

and provide increased shear resistance for global stability of supported structures.  

Therefore, it is our opinion that the proposed Caltrans standard Type 1 retaining wall 

supported on spread footing should be feasible provided the ground is improved as 

stated above.  It is recommended that the bottom of the footing be over-excavated 2 feet 

and replaced with compacted Aggregate Base (AB).  This layer should act as a “raft” to 

provide uniform support. 

 

According to the recommendations by Acacia CE (dated July 2001, revised September 

2011), the recommended ultimate bearing capacity is 18 ksf.  The bearing capacity was 

calculated based on CLSM columns with an average unconfined compressive strength 

of 750 psi (at 28 days) with 17% treatment ratio.  The CLSM columns should extend to 

Elev. -15 feet (approximate 39 feet below grade).  

 

 According to the recommendations provided by Acacia CE, the anticipated 

settlement under the entire embankment is on the order of 3 inches.  However, the 

wall section is relatively short (less than 40 feet long).  With the implementation of 

the proposed ground improvement, it is expected that the settlement should be 

relatively uniform and shout not have significant impact to the wall.  In our opinion, 

the Service Limit State should not govern the wall design.   

 For LRFD Strength Limit State, the estimated available bearing capacity under 

Strength Limit design is about 8.1 ksf (with a resistance factor of 0.45 per Table 

10.5.5.2.2-1, Caltrans Amendment, December 2008), which exceeds the demands 

at Strength Limit State for wall height of 36 feet.   

 For LRFD Extreme Limit State (I & II), the recommended ultimate bearing 

capacity is 18 ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans 

Amendment, December 2008) as mentioned above, which exceeds the demands for 

wall height of 36 feet. 

 

Based on the above, in our opinion, standard Type 1 wall on spread footing is 

considered feasible for Retaining Wall No. 9 with proposed ground improvement.   
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 Retaining Wall No. 10, 62’ Rt. “G” Line 76+51 to 71’ Rt. “GU” Line 79+50 (Type 1, 

Case I) 

Retaining Wall No. 10 was added into the project scope during 65% design phase.  The 

wall is located along the northeast side of the approach embankment at Abutment 3 of 

the proposed Green Valley Road OC.  The purpose of the wall is to reduce the impact to 

the environmentally sensitive area north of the I-80 and Green Valley Road.  In order to 

accommodate staging and traffic handling, the water mains will have to be constructed 

along the east side of Green Valley Road.  Consequently, MSE wall is not considered 

feasible due to the utility conflict, and it is planned to use Caltrans standard Type 1 

retaining wall to support the embankment.  Per plans provided by the designer, the wall 

is approximately 303 feet long and the design wall heights range from 16 to 28 feet.   
 

According to the boring and CPT data in the wall vicinity (CPT-09-004, R-10-004A 

and A-09-130), it is expected that the footing subgrade consists of stiff to very stiff 

clay.  A medium dense to very dense sand layer was encountered between approximate 

Elev. 0 and -30 feet.  Groundwater level was encountered at about Elev. -1 foot in 

Boring A-09-130.  For design purposes, we have assumed groundwater at Elev. 15 feet, 

which is consistent with the design for Retaining Wall No. 5 and 6 and the abutment of 

the proposed overcrossing.   
 

Additional boring (R-12-151) was drilled in February 2012 in the vicinity of the 

proposed wall location.  Based on the boring data, the bearing capacity is much less 

than the required footing pressure shown on the revised standard plan (RSP B3-1A).  

Therefore, it is planned to use piles for foundation support.  Due to the presence of 

dense sand formation, concrete driven piles are not recommended.  Per our discussion 

with the designer, open ended steel pipe piles will be (Caltrans standard Alt. “W”, 

Class 140, 14-inch diameter).   

 

Liquefaction potential is considered low at the planned location of the retaining wall, 

according to Boring R-12-151.  Liquefaction was not considered when estimating the 

pile capacities.  Based on the foundation design loads provided by the designer, the pile 

design is summarized in the following tables. 
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TABLE 9 – FOUNDATION DESIGN SUMMARY 

TABLE 9.1 – FOUNDATION DESIGN DATA  

Wall Segment 
Design 

Method 
Pile Type 

Finish 

Grade 

Elev. 

(ft) 

Pile 

Cut-off 

Elev.(ft) 

Pile Cap Size (ft) 
Permissible 

Settlement – 

Service 

Load (in) 

Number 

of Piles 

per 

Support B L 

0+00 to 0+36 LRFD 
Class 140 

Alt. “W” 
24 20.75 17.08 36 1 24 

0+36 to 0+76 LRFD 
Class 140 

Alt. “W” 
23 16.34 18.42 40 1 32 

0+76 to 1+12 LRFD 
Class 140 

Alt. “W” 
22 16.75 17.08 36 1 24 

1+12 to 1+52 LRFD 
Class 140 

Alt. “W” 
22 17.00 15.75 40 1 24 

1+52 to 1+98 LRFD 
Class 140 

Alt. “W” 
22 17.25 14.50 46 1 23 

1+98 to 2+40 LRFD 
Class 140 

Alt. “W” 
22 17.42 13.25 42 1 17 

2+40 to 2+84 LRFD 
Class 140 

Alt. “W” 
22 17.42 12.00 44 1 15 

2+84 to 3+16 LRFD 
Class 140 

Alt. “W” 
22 17.50 10.75 32 1 11 

 

TABLE 9.2 – FOUNDATION DESIGN LOADS 

Wall Segment 

Service-I Limit State (kips) 
Strength Limit State  

(Controlling Group, kips) 

Extreme Limit State  

(Controlling Group, kips) 

Total Load 

Perma-

nent 

Loads 

Compression Tension Compression Tension 

Per 

Support 

Per 

Pile 

Per 

Support 

Per 

Support 

Max. 

Per 

Pile 

Per 

Support 

Max. 

Per 

Pile 

Per 

Support 

Max. 

Per 

Pile 

Per 

Support 

Max. 

Per 

Pile 

0+00 to 0+36 1559 89 1478 2090 150 0 0 1690 95 160 32 

0+36 to 0+76 2119 73 2022 2831 137 0 0 2330 120 438 73 

0+76 to 1+12 1559 89 1478 2090 150 0 0 1690 95 160 32 

1+12 to 1+52 1566 95 1482 2100 164 0 0 1709 90 235 47 

1+52 to 1+98 1522 89 1434 2045 155 0 0 1653 85 255 51 

1+98 to 2+40 1176 89 1101 1581 153 0 0 1267 81 168 42 

2+40 to 2+84 1040 81 970 1397 139 0 0 1109 86 124 31 

2+84 to 3+16 623 69 578 838 99 0 0 659 90 36 9 
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TABLE 9.3 – PILE DATA TABLE  

Wall 

Segment 
Pile Type 

Nominal Resistance 
Design Tip 

Elevation (ft) 

Specified 

Tip 

Elevation 

(ft) 

Nominal 

Driving 

Resistance 

(kips) 
Compression Tension 

0+00 – 0+36 
Class 140 

Alt. “W” 
220 kips 40 kips 

-35.3 (a), -1.8 (b),  

-9.3 (c), -9.3 (d) 
-35.3 220 

0+36 – 0+76 
Class 140 

Alt. “W” 
200 kips 80 kips 

-35.7 (a), -21.2 (b),  

-13.7 (c), -13.7 (d) 
-35.7 200 

0+76 – 1+12 
Class 140 

Alt. “W” 
220 kips 40 kips 

-39.3 (a), -5.8 (b), 

-13.3 (c), -13.3 (d) 
-39.3 220 

1+12 – 1+52 
Class 140 

Alt. “W” 
240 kips 50 kips 

-43.0 (a), -13.0 (b), 

-13.0 (c), -13.0 (d) 
-43.0 240 

1+52 – 1+98 
Class 140 

Alt. “W” 
230 kips 60 kips 

-40.8 (a), -15.3 (b),  

-12.8 (c), -12.8 (d) 
-40.8 230 

1+98 – 2+40 
Class 140 

Alt. “W” 
220 kips 50 kips 

-38.6 (a), -7.6 (b),  

-12.6 (c), -12.6 (d) 
-38.6 220 

2+40 – 2+84 
Class 140 

Alt. “W” 
200 kips 40 kips 

-34.6 (a), -5.1 (b),  

-12.6 (c), -12.6 (d) 
-34.6 200 

2+84 – 3+16 
Class 140 

Alt. “W” 
150 kips 10 kips 

-27.5 (a), 5.0 (b),  

-12.5 (c), -12.5 (d) 
-27.5 150 

Design tip elevations are controlled by (a) compression, (b) tension, (c) settlement, (d) lateral 

 

The axial pile capacities of the open end steel pipe piles (Caltrans Standard Class Alt. 

“W”) were estimated based on procedures published by American Petroleum Institute 

(API) from “Recommended Practice for Planning, Designing and Constructing Fixed 

Offshore Platforms – Working Stress Design” (API RP 2A-WSD, 2002). We have 

utilized computer program “APILE Plus” (ENSOFT, v5.0) for calculation purpose.   

 

Lateral load analyses were performed for the proposed steel open-ended pipe piles 

using the LPILE program (ENSOFT, v6.0). An average “p-y Curve Modification 

Factor” of 0.6 was adopted for non-liquefiable soils in the lateral pile analysis for pile 

spacing of 3 times the pile diameter.  In addition, due to the corrosive potential (see 

Section 8.0), a corrosive allowance of 0.05 inch (a corrosion rate of 0.001 inch per year 

with a design life of 50 years) was assumed for the shell thickness above Elev. -13 feet 

per Caltrans Memo-To-Designer 3-1.  The results of lateral pile analyses, with the plots 

of the pile deflection, moment, shear and soil reaction along the pile length and the 

input files are included in the Appendix C. 

 

The new embankment is up to about 30 feet high in the wall vicinity and the north 

abutment of the proposed overcrossing.  Based on available boring information, the 

estimated ground settlement at the north abutment is expected to be on the order of 8 

inches.  The settlement is expected mainly within the over-consolidated (OC) range, 

which should occur relatively fast and probably during earthwork construction.  To 

reduce potential down drag load on abutment piles, a waiting period of 60 days is 
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recommended after embankment construction and prior to the pile construction at 

abutments. Based on the loads provided by the structural engineer and the proposed 

waiting period, pile group settlement does not appear to be an issue and a minimum pile 

length of 30 feet is recommended.   

 

8.4.2 MSE Retaining Walls 

Mechanically Stabilized Embankment (MSE) walls may be used to support the fill and to 

accommodate right-of-way and geometric constraints.  The MSE wall system is generally 

considered more economical particularly in fill situations, and it is popular for its high-load 

capacity, speedy installation, durability, relatively low maintenance, and cost efficiency.  

For the proposed project, a total of five MSE walls are proposed.   

 

The Caltrans standard MSE wall design for the welded wire mat soil reinforcement 

corresponding to the 5 by 5 panel are presented in Section 3-8 of the latest Caltrans Bridge 

Design Aids (October 2011).  The latest publication indicates that the design is based on 

AASHTO LRFD Bridge Design Specifications with Caltrans Amendments.  Bearing 

stresses under different Limit States (Service, Strength and Extreme) and the associated 

effective base width (B’) are provided for various wall heights.   

 

According to BDA 3-8, the base width must be a minimum of 70% of the height for loading 

condition 1 and not less than 8 feet. Under loading condition 2, the base width must be 

increased to at least equal to the height and also not less than 8 feet.  The detail wall design 

and its assumption are available on Bridge Standard Detail Sheets XS 13-020-1 through 6.  

Per Sheet XS13-020-2e, the design assumptions of the Caltrans standard MSE walls are 

summarized as follows: 

 

 Internal Design:  = 120 lb/ft
3
,  = 34º,  

 External Design:  = 120 lb/ft
3
, (backfill) = 34º, (foundation) = 30º, kh = 0.2 

 

Waiting period should be expected before construction of the structures and pavement to 

minimize the impact due to consolidation settlement.  Since ground settlement is expected, 

we have adopted long-term drained shear strengths for the wall design, which are discussed 

in the subsequent sections.  The drained shear strengths were estimated according to the 

soil types and the laboratory test data. 

 

According to the plans provided, most of the MSE walls will be constructed on the original 

grade.  RW02 will be constructed above a new embankment of 15 feet and above.  The 

boring/CPT data indicated that the native subgrade materials within the project limits 
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generally consist of fine-grained materials with low plasticity at shallow depth (upper 20 

feet).  Based on the boring data and the laboratory test results, the recommended shear 

strength parameters are assumed for each wall: 

 

TABLE 10 – SUMMARY OF STRENGTH PARAMETER FOR MSE WALL DESIGN 

Location 
Subgrade Materials  

(within depth of B) 
Strength Parameters 

RW02 New embankment (Fill) c’ = 250 psf,’ = 28º 

RW04  Lean Clay (PI=9~24) c’ = 250 psf,’ = 28º 

RW06 Lean Clay/Sandy Lean Clay (PI=10~29) c’ = 250 psf,’ = 28º 

RW07 Lean Clay (PI=12~24) c’ = 200 psf,’ = 30º 

RW08 Lean Clay(PI=24)/Silty sand c’ = 200 psf,’ = 30º 

 

Per Caltrans comments and past experience with the MSE walls, for the areas where the 

shoulder is PCC and a concrete barrier will be mounted on the MSE wall, Caltrans 

recommends (regardless of the height of the wall) the length of the reinforcement of the top 

panel be about 20% to 30% longer than the rest of the reinforcements.  This is because the 

top reinforcement may not have sufficient overburden to withstand the weight of the 

concrete barrier and the top panel tends to lean outwards. 

 

In our opinion, Caltrans standard MSE walls are generally considered feasible for the 

proposed project.  Detailed discussions of each wall are summarized as follows: 

 

 Retaining Wall No. 2, 35’ Lt. “JW” Line 82+40 to 35’ Lt. “JW” Line 88+37 (Load 

Case 1) 

Based on the plans provided, RW02 is located on the northwest side of the approach 

embankment at Abutment 1 of WB 80 to WB 12 Separation (Over WB 80 On-Ramp) 

structure.  RW02 will be constructed on the new embankment, and wall is about 595 

feet long with design wall heights vary from 7.5 to 25 feet.  

 

According to the plans, RW02 is expected to be underlain by about 12.5 to 30 feet of 

new embankment.  The long-term drained shear strength parameters of c’ = 250 psf 

and’ = 28º are assumed for evaluating bearing capacity.  The consolidation settlement 

under entire embankment (up to 35 to 40 feet tall) is estimated on the order of 12 inches 

and in the over-consolidated/elastic range.  The settlement magnitude appears tolerable 

for Caltrans standard MSE walls.  In Caltrans District 4, we have seen previous MSE 

wall settlement data (Route 87, between Hedding Street and I-880 in Santa Clara 

County, California) on the order of 2 to 3 feet. 
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The anticipated settlements are generally in the over-consolidated (OC) range and 

should occur relatively fast.  However, the calculation based on A-09-006 shows that 

about 40% of the consolidation settlement is expected to occur in the 

normally-consolidated (NC) range.  Based on our analysis, a waiting period of 90 days 

is recommended prior to pile construction and the construction of the pavement.   

 

 For LRFD Service Limit State, we have estimated the bearing capacity of 5 ksf with 

a F.S. of 2.0 (per Section 5.9.2.3 of Caltrans BDS), which exceeds the demands as 

shown in BDA 3-8 for walls up to 25 feet.  

 For LRFD Strength Limit State, the recommended available bearing capacity under 

Strength Limit design is about 7.6 ksf (with a resistance factor of 0.65 per Table 

11.5.6-1, Caltrans Amendment, December 2008), which exceeds the demands for 

wall heights up to 25 feet.   

 For LRFD Extreme Limit State, the recommended ultimate bearing capacity is 10 

ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans Amendment, 

December 2008), which exceeds the demands for wall heights up to 25 feet. 

 

The potential post-liquefaction settlement is approximately 1.5 inches, which should be 

localized and random.  This settlement magnitude is considered tolerable for Caltrans 

standard MSE walls.  

 

The stability of the MSE wall was evaluated under 1) Static condition with short-term 

un-drained shear strength (immediately after construction), and 2) Pseudo-static with 

residual shear strength (Sr) for the liquefiable soils, which were estimated per Kramer 

and Wang (2007) as cited in Caltrans guideline (2011).  Based on the evaluation, the 

stability of the MSE wall is acceptable.  See Section 8.3.2 for more discussions.   

 

Based on the above, Caltrans standard design per BDA 3-8 (Load Case 1) is considered 

feasible for the proposed MSE wall.   

 

 Retaining Wall No. 4, 35’ Lt. “JW” Line 92+94 to 35’ Lt. “JW” Line 98+20 (Load 

Case 1) 

Based on the plans provided, RW04 is located on the northwest side of the approach 

embankment at Abutment 4 of WB 80 to WB 12 Separation (Over WB 80 On-Ramp) 

structure.  Majority of the wall will be constructed from the original grade, and wall is 

about 565 feet long with design wall heights vary from 10 to 30 feet.  
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Based on the boring data, the RW04 is expected to be underlain by predominantly lean 

clay with interbedded sand layers.  Long-term drained shear strength parameters of c’ = 

250 psf and’ = 28º are assumed for evaluating bearing capacity.  

 

The consolidation settlement under entire embankment is estimated on the order of 8 

inches and in the over-consolidated/elastic range.  The anticipated settlements are 

generally in the over-consolidated (OC) range and should occur relatively fast.  The 

potential post-liquefaction settlement is approximately on the order of 1.5 inches (west 

of Sta. 95+50 “JW” Line) to 3 to 3.5 inches (east of Sta. 95+50 “JW” Line), which 

should be localized and random.  This settlement magnitude is considered tolerable for 

Caltrans standard MSE walls.  

 

 For LRFD Service Limit State, we have estimated the bearing capacity of 7.5 ksf 

with a F.S. of 2.0 (per Section 5.9.2.3 of Caltrans BDS), which exceeds the 

demands as shown in BDA 3-8 for walls up to 30 feet.  

 For LRFD Strength Limit State, the recommended available bearing capacity under 

Strength Limit design is about 9.8 ksf (with a resistance factor of 0.65 per Table 

11.5.6-1, Caltrans Amendment, December 2008), which exceeds the demands for 

wall heights up to 25 feet.   

 For LRFD Extreme Limit State, the recommended ultimate bearing capacity is 14 

ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans Amendment, 

December 2008), which exceeds the demands for wall heights up to 25 feet. 
 

The stability of the MSE wall was evaluated under 1) Static condition with short-term 

un-drained shear strength (immediately after construction), and 2) Pseudo-static with 

residual shear strength (Sr) for the liquefiable soils, which were estimated per Kramer 

and Wang (2007) as cited in Caltrans guideline (2011).  Based on the evaluation, the 

stability of the MSE wall is acceptable.  See Section 8.3.2 for more discussions. 
 

Based on the above, Caltrans standard design per BDA 3-8 (Load Case 1) is considered 

feasible for the proposed MSE wall.   

 

 Retaining Wall No. 6, 14’ Rt. “GL2” Line 115+94 to 37’ Rt. “G” Line 119+78 (Load 

Case 2) 

Based on the plans provided, RW06 is located on the southeast side of the Green Valley 

Road On-Ramp.  Majority of the wall will be constructed from the original grade.  The 

MSE portion of the wall is about 385 feet long with design wall heights varying from 

12.5 to 22.5 feet.  
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Based on the boring data, the planned location of RW06 is expected to be underlain by 

lean clay/silt, ranging from 15 to 25 feet in thickness, overlying silty sand/sandy silt.  

Long-term drained shear strength parameters of c’ = 250 psf and ’ = 28º are assumed 

for evaluating bearing capacity.   

 

The consolidation settlement under entire embankment is estimated on the order of 6 

inches and in the over-consolidated/elastic range.  The anticipated settlements are 

generally in the over-consolidated (OC) range and should occur relatively fast.  The 

potential post-liquefaction settlement is approximately on the order of 3 to 4 inches, 

which should be localized and random.  This settlement magnitude is considered 

tolerable for Caltrans standard MSE walls.  

 

 For LRFD Service Limit State, we have estimated the bearing capacity of 7.5 ksf 

with a F.S. of 2.0 (per Section 5.9.2.3 of Caltrans BDS), which exceeds the 

demands as shown in BDA 3-8 for walls up to 22.5 feet.  

 For LRFD Strength Limit State, the recommended available bearing capacity under 

Strength Limit design is about 9.8 ksf (with a resistance factor of 0.65 per Table 

11.5.6-1, Caltrans Amendment, December 2008), which exceeds the demands for 

wall heights up to 22.5 feet.   

 For LRFD Extreme Limit State, the recommended ultimate bearing capacity is 14 

ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans Amendment, 

December 2008), which exceeds the demands for wall heights up to 22.5 feet. 

 

The stability of the MSE wall was evaluated under 1) Static condition with short-term 

un-drained shear strength (immediately after construction), and 2) Pseudo-static with 

residual shear strength (Sr) for the liquefiable soils, which were estimated per Kramer 

and Wang (2007) as cited in Caltrans guideline (2011).  Based on the evaluation, the 

stability of the MSE wall is acceptable.  See Section 8.3.2 for more discussions. 

 

Based on the above, Caltrans standard design per BDA 3-8 (Load Case 2) is considered 

feasible for the proposed MSE wall.   

 

 Retaining Wall No. 7, 33’ Rt. “G” Line 64+00 to 21’ Rt. “G” Line 68+70 (Load Case 

1) 

Based on the plans provided, RW07 is located along the east side of the approach 

embankment at the Abutment 1 of Green Valley Road Overcrossing (Over SB 680 

On-Ramp).  Majority of the wall will be constructed from the original grade.  The wall 

is about 480 feet long with design wall heights varying from 15 to 32.5 feet.  
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Based on the boring data, the planned location of RW07 is expected to be underlain by 

about 40 feet of lean clay, overlying silty sand/sandy silt.  Long-term drained shear 

strength parameters of c’ = 200 psf and ’ = 30º are assumed for evaluating bearing 

capacity.   

 

The consolidation settlement under entire embankment is estimated on the order of 6 

inches and in the over-consolidated/elastic range.  The anticipated settlements are 

generally in the over-consolidated (OC) range and should occur relatively fast.  This 

settlement magnitude is considered tolerable for Caltrans standard MSE walls. 

 

 For LRFD Service Limit State, we have estimated the bearing capacity of 7.5 ksf 

with a F.S. of 2.0 (per Section 5.9.2.3 of Caltrans BDS), which exceeds the 

demands as shown in BDA 3-8 for walls up to 32.5 feet.  

 For LRFD Strength Limit State, the recommended available bearing capacity under 

Strength Limit design is about 9.8 ksf (with a resistance factor of 0.65 per Table 

11.5.6-1, Caltrans Amendment, December 2008), which exceeds the demands for 

wall heights up to 32.5 feet.   

 For LRFD Extreme Limit State, the recommended ultimate bearing capacity is 15 

ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans Amendment, 

December 2008), which exceeds the demands for wall heights up to 32.5 feet. 

 

Liquefiable soils were encountered at the proposed wall location, however these layers 

are relatively deep and the impact is considered minor.  The stability of the MSE wall 

was evaluated under 1) Static condition with short-term un-drained shear strength 

(immediately after construction), and 2) Pseudo-static with residual shear strength (Sr) 

for the liquefiable soils, which were estimated per Kramer and Wang (2007) as cited in 

Caltrans guideline (2011).  Based on the evaluation, the stability of the MSE wall is 

acceptable.  See Section 8.3.2 for more discussions. 

 

Based on the above, Caltrans standard design per BDA 3-8 (Load Case 1) is considered 

feasible for the proposed MSE wall.   

 

 Retaining Wall No. 8, 25’ Rt. “G” Line 70+54 to 48’ Lt. “G” Line 71+42 (Loading 

Case 1) 

Based on the plans provided, RW08 is located along the east side of the approach 

embankment between Green Valley Road OC and Green Valley Road OC (Over SB 

680 On-Ramp).  The wall is about 100 feet long with a design wall height of 40 feet. 
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Based on the assumed native soil strength parameters of c’ = 200 psf and ’ = 30º, the 

bearing capacity should be adequate.  However, due to the potential of liquefaction and 

the lateral spreading, ground treatment with CLSM columns is recommended to 

mitigate the hazard.  With such improvement, the composite improved ground provides 

increased density and shear capacity to resist liquefaction and provide increased shear 

resistance for global stability of supported structures.   

 

According to the recommendations by Acacia CE, an ultimate bearing capacity of 16.5 

ksf was estimated based on CLSM columns with an average unconfined compressive 

strength of 750 psi (at 28 days) with 15.5% treatment ratio.  The CLSM columns 

should extend to Elev. -15 feet (approximate 39 feet below grade). The contribution 

from the non-treated portion is conservatively neglected.  According to the report 

provided by Acacia CE, the anticipated settlement is on the order of 3 inches. 

 

 For LRFD Service Limit State, we have estimated the bearing capacity of 8.25 ksf 

with a F.S. of 2.0 (per Section 5.9.2.3 of Caltrans BDS), which exceeds the 

demands as shown in BDA 3-8 for wall height of 40 feet.  

 For LRFD Strength Limit State, the recommended available bearing capacity under 

Strength Limit design is about 10.7 ksf (with a resistance factor of 0.65 per Table 

11.5.6-1, Caltrans Amendment, December 2008), which exceeds the demands for 

wall height of 40 feet.   

 For LRFD Extreme Limit State, the recommended ultimate bearing capacity is 16.5 

ksf (with a resistance factor of 1.0 per Section 10.5.5.3.3, Caltrans Amendment, 

December 2008), which exceeds the demands for wall height of 40 feet. 

 

Based on the above, Caltrans standard design per BDA 3-8 (Load Case 1) is considered 

feasible for the proposed MSE wall.   

 

8.5 Culverts 

8.5.1 Corrosion Investigation 

The corrosion investigation for this project was performed in general accordance with the 

provisions of California Test Method 643.  Chemical tests were performed on fourteen soil 

samples to evaluate the corrosion potential of the subsurface soil.  A summary of the 

corrosion test results is presented in the following table. 
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TABLE 11 – SUMMARY OF CORROSION TEST RESULTS 

Boring No. Station (ft) 
Depth  

(ft) 
pH 

Min. 

Resistivity  

(ohm-cm) 

Sulfate  

(ppm) 

Chloride 

(ppm) 

R-10-003A 71+45 “G” Line 11 7.90 1550 50.1 98.8 

R-10-004A 77+60 “G” Line 11 8.37 1660 64.1 102.2 

A-09-005 74+00 “G” Line 4.5 8.67 190 142.3 2114.8 

A-09-006 88+40 “JW” Line 6.5 6.76 560 188.9 377.6 

A-09-009 93+20 “JR” Line 4.5 7.72 560 60.8 176.1 

A-09-119 79+80 “JW” Line 2 6.49 940 27.8 87.4 

A-09-123 92+30 “JW” Line 2 7.22 800 0.3 24.2 

A-09-125 98+00 “JW” Line 4.5 8.29 260 606.1 718.5 

A-09-127 114+40 “GL2” Line 2 5.64 780 80.2 70.9 

A-09-128 116+00 “GL2” Line 2 7.93 1230 87.8 18.0 

R-10-133A 64+40 “G” Line 5 7.79 480 165.4 317.6 

A-09-135 14+30 “GR1” Line 10 7.55 960 168.9 71.9 

A-09-137 9+00 “GR1” Line 4.5 7.52 220 576.4 1167.3 

A-09-140 14+10 “GR1” Line 4.5 7.38 480 390.5 190.5 

R-12-151 79+00 “GU” Line  5 8.22 560 167.6 158.8 

 

For selection of pipe material for culvert and storm drain applications, it is our 

understanding that the AltPipe computer program is used by Caltrans to assist designers.  

AltPipe program is a web-based tool (http://dap1.dot.ca.gov/design/altpipe/) and updates 

and supersedes the previous CULVERT 4 program.  The computations performed by 

AltPipe are based on the procedures and California Test Methods described in Chapter 850 

of the Caltrans Highway Design Manual (HDM). AltPipe incorporates current 

requirements from the HDM supplemented by Caltrans Design Information Bulletin No. 

83 (D.I.B. No. 83, June 30, 2003) for abrasion potential for material selection.   

 

Based on the test results, the pH values, minimum resistivities and sulfate/chloride 

concentrations are expected to vary from location to location.  It appears that the 

resistivities along the project limit are relatively low.  After reviewing the test results, we 

have sub-divided the project limit into several zones, and the following parameters are 

recommended for AltPipe analysis: 

 

  

http://dap1.dot.ca.gov/design/altpipe/
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TABLE 12 – SUMMARY OF STRENGTH PARAMETER FOR ALTPIPE ANALYSIS 

Area Reference Borings 

Recommended Input Parameters for AltPipe 

pH 
Min. Resistivity 

(ohm-cm) 

Sulfate 

(ppm) 

Chloride 

(ppm) 

West of Sta. 80+00 

“JW” Line 
A-09-119 6.5 940 27.8 87.4 

Sta. 80+00 to 

95+00 “JW” Line 
A-09-006, A-09-009 7.0 560 200 400 

East of Sta. 95+00 

“JW” Line 

A-09-005, A-09-125, 

A-09-137 
8.0 200 600 2000 

 

The AltPipe analyses are based on a design life of 50 years, abrasion level of 2, and a flow 

velocity of 12 fps, which were provided by the designer.  Based on these parameters, the 

selected Alternative Pipes consist of Steel Pipes, Plastic Pipes, and Reinforced Concrete 

Pipes.  Minimum soil resistivities are too low (<1500) for Aluminum or Aluminized Pipe 

along the project alignment. 
 

Based on the results, Steel Spiral Rib Pipes are ¾”×¾” Ribs At 7½” Pitch and are 

recommended for pipe diameters of 30 inches or greater within the project limit.  The 

minimum steel thickness for structure overfill requirement is 0.064 inches.  Corrugated 

Steel Pipe may be used between Sta. 80+00 and 95+00 for pipe diameters of 48 inches or 

greater, and the minimum steel thickness for structure overfill requirement is 0.168 inches.   
 

Plastic Pipes consist of PVC Corrugated, PVC Ribbed, and HDPE Corrugated – Type S, 

HDPE Ribbed, HDPE Corrugated – Type C. The plastic pipes will vary depending on the 

diameter size.  For pipe diameters of 18 and 24 inches, PVC Corrugated, PVC Ribbed, and 

HDPE Corrugated – Type S, HDPE Ribbed, HDPE Corrugated – Type C are acceptable.  

For pipe diameters of 30 and 36 inches, PVC Corrugated, PVC Ribbed, and HDPE 

Corrugated – Type S are acceptable.  For pipe diameters of 42 and 48 inches, PVC Ribbed 

and HDPE Corrugated – Type S are allowed.  Based on the AltPipe results, Reinforced 

Concrete are acceptable for all pipe diameters and should use 5 sacks of cement, 10% of 

water, and a minimum steel cover of 1 inch.   
 

This information is intended only to assist the civil or hydraulic designer.  AltPipe is not a 

substitute for the appropriate use of engineering judgment as conditions and experience 

would warrant. Implementation of the results and output of this program is solely at the 

discretion of the civil or hydraulic designer.  It is recommended that the civil or hydraulic 

engineer verify the design based on the corrosion test results provided in the above table.   
 

The recommended Alternative Pipes and the minimum thicknesses for structural overfill 

requirements are presented in Appendix C.  
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9. STRUCTURAL PAVEMENT  

New pavement will be constructed on existing grade and on import borrow materials.  For 

designing the proposed pavement sections, we have conducted R-value tests on representative 

samples collected at proposed subgrade level.   

 

Based on the test results, the R-value of the native materials appears to be relatively low.  

Chemical treatment may be considered to improve the native subgrade and also serve as a 

cost-saving measure. Therefore, R-value tests and unconfined compressive strength tests were 

performed on treated samples to provide design basis for lime treated materials.  The percentage of 

lime admixtures used for treatment was determined according to the pH test results (ASTM C977).  

Per the test results, the samples were treated with 6% quick lime by dry weight of the soil for 

R-value tests and Unconfined Compression tests (California Test Method No. 373).  The sample 

description and the test results are summarized in the following table.   

 

TABLE 13 – SUMMARY OF R-VALUE TEST RESULTS 

Boring  

No. 

Boring  

Depth  

(ft) 

Soil Type  
R-Value Test Results Unconfined 

Compressive 

Strength (psi)* Original Treated* 

A-09-110 0-5 Fat Clay <5 - 368 

A-09-112 0-5 Sandy Fat Clay with gravel 15 - - 

A-10-132 0-5 Clayey Sand with some gravel 37 - - 

A-09-119 0-5 Fat Clay - - 352 

A-10-141 0-5 Lean Clay with some gravel 11 - - 

A-10-143 0-5 Lean Clay 6 - - 

A-09-147 0-5 Fat Clay <5 - - 

A-09-148 0-5 Fat Clay <5 79 - 

A-09-149 0-5 Fat Clay <5 - - 

A-09-150 0-5 Fat Clay - - 316 

*Note: The samples were treated with 6% lime (by dry weight) 

 

The design of the pavement sections are in accordance with the State of California Department of 

Transportation design procedures (Highway Design Manual, July 2008).  Based on the test results 

and the subgrade conditions, relatively low R-values are expected for the majority portion of the 

project.  A lower R-value of 5 was used for the pavement design to account for the subgrade 

variation throughout the alignment.  

 

Areas where the pavement section will be constructed with minimum 4 feet of fill underneath, 

such as the proposed alignment of WB 80 to WB 12 and the embankments at the abutments of the 

proposed structures, an R-value of 15 was assumed for design for the borrow materials.  Per our 
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previous local experience with Caltrans District 4, we have assumed R-value of 78 for Aggregate 

Base (AB, Class 3) and 50 for Aggregate Subbase (AS, Class 4).   

 

As discussed above, the native soils may be treated with 6% of quick lime to increase the strength, 

reduce its expansive potential to reduce the overall structural pavement thickness.  Based on the 

test results, the unconfined compressive strength (UCS) for lime stabilized materials ranged from 

316 to 368 psi, which meet the minimum test threshold of 300 psi per Caltrans design guideline.  

 

We have assumed the minimum required UCS of 300 psi for the Lime-Treated-Subbase (LTS) 

design to account for the subgrade variation throughout the alignment.  The Gravel Factor (Gf) of 

the LTS should be 1.2 per Highway Design Manual.  It is recommended to use 18-inch thick 

lime-treated-subbase (LTS) to reduce the AC/Base thickness on the top.  Based on our experience, 

18 inches is about the maximum thickness that the contractor can treat in one lift. 

 

It is recommended that the specifications require the determinations of the percent lime content for 

the required minimum UCS for the LTS during construction.  The pavement structural section has 

been designed based on this strength as provided in the HDM.  All treatment operations should be 

performed in accordance with the project specifications and Caltrans standards. 

 

Bike path is planned from the future WB 80 to WB 12 connector to the intersection of Roberts 

Road and Mangels Blvd.  The total length of the bike path is approximately 3000 feet.  We have 

provided the pavement section design of two different options (Option 1: Full depth HMA 

(FDHMA), Option 2: HMA/AB) with various TI value.  The pavement sections are relatively thin 

because of low TIs.  Additional ASB (Class 4) of 1.0 and 0.5 foot is recommended underneath 

Option 1 and 2, respectively, to provide extra overburden since the native materials are considered 

expansive.   

 

Per State of California Department of Transportation design procedures (Highway Design Manual 

- Section 600), the full design and the interim structural pavement section data are tabulated in the 

following tables.  
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TABLE 14 – RECOMMENDED STRUCTURAL PAVEMENT SECTIONS 

TABLE 14A - RECOMMENDED (MINIMUM) STRUCTURAL PAVEMENT FOR BIKE LANES 

Location TI R-Value 

Flexible Pavement Section 

Option 1 Option 2 

FDHMA ASB (Class 4) HMA AB ASB (Class 4) 

Bike Lanes 

5 

5 

(native) 

0.65' 1.0' 0.25' 0.85' 0.5' 

6 0.75' 1.0' 0.30' 1.05' 0.5' 

7 0.90' 1.0' 0.35' 1.25' 0.5' 

5 

15 

(import) 

0.60' - 0.25' 0.70' - 

6 0.70' - 0.30' 0.85' - 

7 0.85' - 0.35' 1.05' - 

Note: Additional ASB (Class 4) is recommended to provide extra overburden for pavement on native materials (where R-Value = 5). 
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TABLE 14B - RECOMMENDED (MINIMUM) STRUCTURAL PAVEMENT SECTIONS (20 YEARS) 

Location TI R-Value 

Flexible Pavement Section 

Option 1 Option 2 Option 3 Option 4 

FD 

HMA 
AS* HMA AB HMA AB LCB AS HMA AB LCB LTS 

I-80 West of I/C, Inside 

Shoulders/Lanes 
11.5 

5 

(native) 

1.55' 0.50’ 0.70' 2.00' 0.60' 0.90' - 1.50' 0.60' 0.60' - 1.50' 

I-80 West of I/C, 

Outside 

Shoulders/Lanes 

13.5 1.85' 0.50’ - - 0.65' - 0.70' 1.70' 0.70' - 0.60' 1.50' 

I-80 East of I/C, Inside 

Shoulders/Lanes 
12.5 1.70' 0.50’ - - 0.60' - 0.65' 1.60' 0.60' - 0.55' 1.50' 

I-80 East of I/C, Outside 

Shoulders/Lanes 
14.5 2.00' 0.50’ - - 0.70' - 0.75' 1.85' 0.75' - 0.75' 1.50' 

SR 12 (W) 12.5 1.70' 0.50’ - - 0.60' - 0.65' 1.60' 0.60' - 0.55' 1.50' 

Green Valley Road 

Ramps 
10 

15 

(import) 

1.20' 0.55' 1.60' 0.55' 0.75' - 0.90' - - - - 

Green Valley Road   11 1.35' 0.60' 1.75' 0.60' 0.85' - 1.00' - - - - 

* For FDHMA, it is recommended to add 0.50’ of AS where R-value is less than 5 (native Fat Clay materials) 
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TABLE 14C - RECOMMENDED (MINIMUM) STRUCTURAL PAVEMENT SECTIONS (WITH PROJECTED TI OF 40 YEARS) 

Notes:

(1) No empirical design method is available for 20+ year flexible pavement design.  The projected TI of 40 years is provided by the designer and used for design per current HDM.   

(2) Flexible Pavement: Gravel Equivalent Calculation (Table 633.1, Highway Design Manual, July 2008) 

(3) Rigid Pavement Thickness: Table 623.1G (Inland Valley; Highway Design Manual, July 2008) 

(4) HMA:  Hot Mix Asphalt; AB:  Aggregate Base (Class 2 or 3) with R-value equal to 78; AS:  Aggregate Sub-base (Class 4) with the R-value equal to 50; LCB: Lean Concrete 

Base; LTS: Lime Treated Subbase; JPCP: Jointed Plain Concrete Pavement;  

(5) FDHMA section are to be used for temporary pavement only and not for final pavement.  
 

* For FDHMA, it is recommended to add 0.50’ of AS where R-value is less than 5 (native Fat Clay materials) 

** Revised per Caltrans Pavement Policy Bulletin PPB-09-01 

*** R-value ≤ 5 cannot be used for the design Rigid Pavement Sections. Therefore, the R-value is increased to 10 for design by using 0.65’ of Lime Treatment Subbase. 

Location TI R-Value 

20+ Year Flexible Pavement Section Rigid Pavement Section 

Option 1 Option 2 Option 3 Option 4 Option 5 
FD 

HMA 
AS* HMA AB HMA AB LCB AS HMA AB LCB LTS JPCP 

LCB/ 

HMA-A** 
AS LTS*** 

I-80 West of I/C, 
Inside 

Shoulders/Lanes 

12.5 

5 

(native) 

1.70' 0.50’ - - 0.60' - 0.65' 1.60' 0.60' - 0.55' 1.50' 1.00' 
0.35' (LCB) 

0.70' 0.65' 
0.25' (HMA) 

I-80 West of I/C, 

Outside 
Shoulders/Lanes 

15 2.05' 0.50’ - - 0.75' - 0.75' 1.90' 0.80' - 0.75' 1.50' 1.15' 
0.35' (LCB) 

0.70' 0.65' 
0.25' (HMA) 

I-80 East of I/C, 

Inside 
Shoulders/Lanes 

13.5 1.85' 0.50’ - - 0.65' - 0.70' 1.70' 0.70' - 0.60' 1.50' 1.05' 
0.35' (LCB) 

0.70' 0.65' 
0.25' (HMA) 

I-80 East of I/C, 

Outside 

Shoulders/Lanes 

16 2.20' 0.50’ - - 0.80' - 0.80' 2.05' 0.90' - 0.85' 1.50' 1.20' 
0.35' (LCB) 

0.70' 0.65' 
0.25' (HMA) 

SR 12 (W) 14 1.90' 0.50’ - - 0.70' - 0.70' 1.80' 0.75' - 0.65' 1.50' 1.05' 
0.35' (LCB) 

0.70' 0.65' 
0.25' (HMA) 

Green Valley Road 

Ramps 
11 

15 
(import) 

1.35' 0.60' 1.75' 0.60' 0.85' - 1.00' - - - - 0.85 
0.35' (LCB) 

0.60’ - 
0.25' (HMA) 

Green Valley Road   11 1.35' 0.60' 1.75' 0.60' 0.85' - 1.00' - - - - 0.85 
0.35' (LCB) 

0.60’ - 
0.25' (HMA) 
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Additional notes for the pavement design: 

1. LCB is recommended for TI greater than 12.   

2. As an alternative, the upper portion of HMA can be replaced with equal thickness of RHMA-G 

up to 0.2 feet per Highway Design Manual, Section 631.3.   

3. Rigid pavement section cannot be placed directly on materials having R-value of 5.  Subgrade 

treatment is required.   

4. Full depth HMA section is recommended to have additional 0.50 foot of Class 4 ASB 

underneath to provide adequate cover over the Fat Clay (R-value less than 5), i.e. native 

subgrade. 

5. For bike lanes, adequate pavement cover is recommended over the Fat Clays.  Therefore, a 0.5’ 

to 1.0’ of Class 4 ASB is proposed.   

 

It is our understanding that the empirical method for “40-year” pavement design has not been 

developed by Caltrans.  This is mainly because the asphalt binder and the aggregates have limited 

service life that is less than 40 years.  A performance based analysis (PBA) is not in the current 

program.  Therefore, in our opinion, rigid pavement should be considered as first priority when the 

design service life of the pavement is over 20 years.   

 

The pavement sections provided in the above tables were calculated by using the empirical method 

per current Highway Design Manual with the projected TI value of 40 years, which was provided 

by the designer.  This is provided for cost estimation as part of the Life-Cycle Cost Analysis 

(LCCA).  However, the flexible pavement should require maintenance over the 40-year design 

life.  Per the Caltrans Highway Design Manual (Section 633.1), the following enhancements shall 

be incorporated into all flexible pavements with a pavement design life greater than 20 years:    

 

 Full depth hot mix asphalt should be considered 

 Place a minimum 0.50 foot of Class 2 Aggregate base underneath the flexible pavement 

 Use a non-structural wearing course (such as OGFC) above the surface layer (minimum 0.10 

foot).   

 Use rubberized hot mix asphalt (maximum 0.20 foot) or a PG-PM binder (minimum 0.20 foot) 

for the top of the surface layer. 

 

Toe Drains.  Based on the proposed improvement along the project corridor, excavation is 

proposed at between Sta. 65+00 and 75+00 (“JW” Line).  Hillside seepage may be encountered 

from the adjacent uphill slopes.  Such moisture penetrations in pavement layers, when combined 

with heavy traffic load, could compromise the service life of the pavement.  

 

Therefore, toe drains are recommended where the cut slopes or walls toe into the roadway.  This a 

permanent feature and it is installed between the toe of the slope and the pavement improvement 
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including shoulder and any future widening.  It is recommended that the toe drains (underdrains) 

be installed where the cuts/slopes exceed 5 feet in height.  This underdrain system is considered to 

be an interceptor drain to collect seepage from the uphill slopes before it reaches the pavement 

subgrade.  The bottom of the trench is recommended to be minimum 12 inches below the 

pavement subgrade and 20 inches wide with an 8 inch diameter perforated pipe.  The drain rock is 

to be wrapped in filter fabric.  The design of the toe drains should conform to Caltrans standard 

plan (Sheet D102).  Wherever applicable, pavement structural sections (beginning with the base 

layers) can be placed above the underdrain system.   

 

10. MATERIAL SOURCES  

There are several commercial sources of asphalt, concrete, and aggregate products in the area.  The 

following table lists available commercial suppliers in the area. 

 

TABLE 15 – SOURCES OF ASPHALT AND AGGREGATE MATERIAL 

Source Location 
Approximate Haul Distance* 

(One Way, Mile) 

Clark’s Rock Material 650 Green Island Road, American Canyon, CA 12.5 

A R Ready Mix 4969 Vanden Road, Vacaville, CA 13.5 

Castle & King & Ready Mix 105 Aegean Way, Vacaville, CA 15.0 

* Based on the approximate mid-point along the project alignment 

 

11. MATERIAL DISPOSAL 

Majority of the project will require fill for the proposed widening.  Based on our understanding, 

the project will require minimal disposal of the excess materials. 

 

12. CONSTRUCTION CONSIDERATIONS 

12.1 Construction Advisories 

These sections are written primarily for the engineer responsible for the preparation of plans 

and specifications.  Since these sections identify potential construction issues related to the 

project, it may also be of use to the Agency’s representatives involved in monitoring of 

construction activity.  The field investigation performed by us primarily addresses design 

issues and was not planned specifically to identify construction issues. 

 

The project site is located along the existing highways (I-80, I-680, SR 12) and city streets in 

the vicinity of the interchange.  Therefore, traffic control is required to maintain traffic flow 

along the highways and the respective city streets.  Several underground utilities exist at the 

site.  The contractor should verify the utility lines, be aware of the existing conditions and plan 

the construction activities accordingly.   
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In our opinion, conventional equipment may be used to excavate the on-site soil materials.   

The materials to be excavated may consist of stiff to hard clay/silt at the shallow depths.  

Localized subgrade pumping may be encountered during earthwork construction depending on 

the weather, moisture condition of the subsurface soils, and surface drainage conditions.  

Equipment mobility may also be difficult if the subgrade is wet.  In which case, the subgrade 

soils may require reworking, aeration, or over-excavation and replacing with dry granular fill 

to facilitate earthwork construction.  It is possible that unknown old buried utilities or 

abandoned structures, concrete rubble etc. are located along the alignment.  It might require 

special equipment and additional efforts to remove these buried objects. 

 

Prospective contractors for the project must evaluate construction-related issues on the basis of 

their own knowledge and experience in the local area, on the basis of similar projects in other 

localities, or on the basis of field investigation on the site performed by them, taking into 

account their proposed construction methods and procedures.  In addition, construction 

activities related to excavation and lateral earth support must conform to safety requirements 

of OSHA and other applicable municipal and Stage regulatory agencies. 

 

12.2 Construction Consideration that Influence Specifications 

The contractor should verify the conditions of the existing utility lines.  These locations should 

not be used for stockpiling of borrow materials.  Any conflicts with proposed construction 

should also be reviewed prior to construction. 

 

12.3 Hazardous Waste Considerations 

The project environmental study report should be referred to for further details about any 

potential hazardous materials within the project site.  

 

12.4 Differing Site Conditions 

The soil conditions described in this report are based on available boring data.  It should be 

noted that these borings depict subsurface conditions only at the locations drilled.  Because of 

the variability from place to place within soils in general, and the nature of geologic 

depositions, subsurface conditions could change between the explored locations. 

 

Early communication should be made between the Resident Engineer, the Contractor, and the 

Geotechnical Engineer as soon as conditions that differ from those established in this report are 

recognized by any of the parties.  Additional recommendations could be provided if such 

conditions arise. 
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13. RECOMMENDATIONS AND SPECIFICATIONS  

13.1 Summary of Recommendations 

If the designer has questions or concerns with any of these recommendations, or, if conditions 

are found to be different during construction, the Geotechnical Engineer who prepared this 

report should be contacted.  Additional fieldwork, analysis or changes in recommendations 

may be required.  These services may be provided under a separate authorization, as necessary.  

A concise summary of the geotechnical recommendations is presented below: 

 

 The subsurface conditions vary throughout the project vicinity.  However, the subsoils 

generally consist of stiff to hard clay/silt and interbedded medium dense to dense silty 

sand/clayey sand of varying thickness to the maximum depth explored.  

 Based on investigation, groundwater was encountered at Elev. -2.1 to 92 feet, which is 

approximately 8.5 to 33.8 feet below the existing ground surface within the project 

vicinity. 

 The proposed modifications for the interchanges will require new embankments along the 

proposed alignment of WB 80 to WB 12 and at the abutments of the future structures.  The 

estimated settlement is anticipated to be on the order of 5 to 12 inches. 

 Pavement Sections (Ref: Section 9). Refer to the tables for the design structural pavement 

sections.   

 

13.2 Recommended Materials Specifications 

13.2.1 Standard Specifications 

Unless otherwise stated in the special provisions, all materials specifications should 

conform to Caltrans Standard Specifications, May 2006 edition and Amendments dated 

April 2009, including but not limited to the following: Earthwork, Structure Backfill, 

Pervious Backfill Material, Reinforcing Geosynthetics, Thermoplastic Pipes, Hot Mix 

Asphalt, Aggregate Base, Aggregate Subbase, Lean Concrete Base, etc. 

 

13.2.2 Special Provisions 

Imported Borrow: 

Imported material should be in accordance with the specifications set forth in Caltrans 

Section 19.  In particular, for new embankment/roadway construction, the material placed 

within 4 feet of the finish pavement subgrade should meet the following requirements: 
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1.  Free of organic or other deleterious materials. 

2.  An R-value of no less than 15. 

 

Aggregate Subbase:   

Aggregate Subbase shall be Class 4 and shall conform to the provisions in Section 25 of the 

Standard Specifications and to these Special Provisions.  Class 4 aggregate subbase shall 

be clean and free from organic matter and other deleterious substances.  The percentage 

composition by weight of Class 4 aggregate subbase shall conform to the following 

grading as determined by California Test Method No. 202. 

 

Gradation Requirement (Percent Passing) 

Sieve Sizes Operating Range Contract Compliance 

2-1/2” 100 100 

No. 4 30 – 65 25 – 70 

No. 200 0 – 15 0 – 18 

 

Class 4 aggregate subbase shall also conform to the quality requirements given in the 

following table: 

 

Quality requirements 

California Test Method Operating Range Contract Compliance 

Sand Equivalent (217) 21 Min. 18 Min. 

Resistance (R-value) (301) 50 50 Min. 

 

14. INVESTIGATION LIMITATIONS 

Our services consist of professional opinions and recommendations made in accordance with 

generally accepted geotechnical engineering principles and practices and are based on our field 

exploration and the assumption that the soil conditions do not deviate from observed conditions.   

 

No warranty, expressed or implied, of merchantability or fitness, is made or intended in connection 

with our work or by the furnishing of oral or written reports or findings.  The scope of our services 

did not include any environmental assessment or investigation for the presence or absence of 

hazardous or toxic materials in structures, soil, surface water, groundwater or air, below or around 

this site.  Unanticipated soil conditions are commonly encountered and cannot be fully determined 

by taking soil samples and excavating test borings; different soil conditions may require that 

additional expenditures be made during construction to attain a properly constructed project.  

Some contingency fund is thus recommended to accommodate these possible extra costs. 
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This report has been prepared for the proposed project as described earlier, to assist the engineer in 

the design of this project.  In the event any changes in the design or location of the facilities are 

planned, or if any variations or undesirable conditions are encountered during construction, our 

findings and recommendations shall not be considered valid unless the changes or variations are 

reviewed and our recommendations modified or approved by us in writing. 

 

This report is issued with the understanding that it is the designer's responsibility to ensure that the 

information and recommendations contained herein are incorporated into the project and that 

necessary steps are also taken to see that the recommendations are carried out in the field. 

 

The findings in this report are valid as of the present date.  However, changes in the soil conditions 

can occur with the passage of time, whether they are due to natural processes or to the works of 

man, on this or adjacent properties.  In addition, changes in applicable or appropriate standards 

occur, whether they result from legislation or from the broadening of knowledge. Accordingly, the 

findings in this report might be invalidated, wholly or partially, by changes outside of our control. 

 

Respectfully submitted, 

PARIKH CONSULTANTS, INC. 

             
Frank Y. Wang, P.E, G.E. 2862   Gary Parikh, P.E., G.E. 666 

Project Engineer Project Manager 
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APPENDIX B 

LABORATORY TESTS 
 

Classification Tests 
The field classification of the samples was visually verified in the laboratory according to the Unified Soil 

Classification System.  The results are presented in “Log of Test Borings”, Appendix A. 

 

Moisture-Density 
The natural moisture contents and dry unit weights were determined for selected undisturbed samples of the 

soils in general accordance with California Test Method 226 (Moisture Content) and 212 (Unit Weight).  

This information was used to classify and correlate the soils.  The results are presented at the appropriate 

depths on the "Lab Summary", Plates B-2A thru B-2AI. 

 

Unconfined Compression Tests 
Strength tests were performed on selected undisturbed samples using unconfined compression machine. 

Unconfined compression tests were performed in general accordance with California Test Method 221. The 

results are presented on “Lab Summary”, Plates B-2A thru B-2AI. 

 

Atterberg Limits 
The Atterberg Limits were determined for selected samples of the fine-grained materials. These results were 

used to classify the soils, as well as to obtain an indication of the effective strength characteristics and 

expansion potential with variations in moisture content. The Atterberg Limits were determined in general 

accordance with California Test Method 204. The results of these tests are presented on Plates B-3A thru B-

3E, “Plasticity Chart”. 

 

Grain Size Classification 
Grain size classification tests (California Test Method 202) were performed on selected samples of granular 

soil to aid in the classification. The results are presented on Plates B-4A thru B-4T, “Grain Size Distribution 

Curves”. 

 

Consolidation Tests 
Consolidation tests (California Test Method 219) were performed on twelve selected undisturbed samples. 

The test results are presented on Plates B-5A thru B-5AK. 

 

R-value Tests 
R-value tests were performed on representative bulk samples for pavement design. The tests were performed 

according to California Test Method 301. The test results are presented on Plates B-6A thru B-6I.  

 

Unconfined Compressive Strength Tests 

Unconfined Compressive Strength tests were performed on selected samples in accordance with California 

Test Method 373.  The results are presented on Plates B-6J thru B-6L. 

 

Corrosion Tests 
Corrosion tests were performed on a selected sample to determine the corrosion potential of the soils. The 

pH and minimum resistively tests were performed according to California Test Method 643. The tests were 

performed by Sunland Analytical. The test results are presented on Plates B-7A and B-7O. 
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80/680/12 ICP PROJECT 

SOLANO COUNTY, CALIFORNIA 

JOB NO.: 209130.GDR PLATE NO.: B-1 



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-001 1 4.5 SM 59.2 45.5

2 9.5 SC 5.6 57.0 37.5 107.8 18.1

3 14.5 CL 109.2 19.0

4 19.5 CL - 18.9

5 24.5 CL 69.5 35 23 12 100.6 25.0

6 29.5 ML 0.0 36.3 63.7 100.1 26.1

7 34.5 ML 101.1 23.3

8 39.5 SM - 22.3

9 44.5 SM - 19.6

10 49.5 SM - 20.1

11 54.5 SM - 14.2

12 59.5 ML 0.0 37.0 63.0 33 24 9 - 35.9

13 69.5 ML - 27.0

14 79.5 SM 103.4 22.3

15 89.5 SM - 27.0

16 99.5 SM - 10.7

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2A

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-002 1 4.5 CL 99.8 24.4

2 9.5 CL 108.0 20.4

3 14.5 SM 108.0 20.0

4 19.5 SM 0.0 63.0 37.0 102.5 25.0

5 24.5 ML 1.9 47.7 50.5 107.0 21.7

6 29.5 ML 92.1 30.1

7 34.5 CL-ML 95.3 26.7

8 39.5 ML 32 27 5 94.1 29.7 C. - See Plate No: B-5A thru B-5C

9 44.5 ML 1.3 79.0 19.6 - 34.8

10 49.5 ML 50.6 - 28.8

11 54.5 ML 91.3 31.6

12 59.5 ML - 27.2

13 69.5 SM 101.0 24.2

14 79.5 SM - 14.7

15 89.5 SM - 14.6

16 99.5 SM - 32.3

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2B

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-003 1 4.5 CL 2.0 98.9 22.9

2 9.5 CL 42 18 24 105.4 23.0 C. - See Plate No: B-5D thru B-5F

3 14.5 SP-SC 23.8 66.4 9.8 - 36.6

4 19.5 SM - 27.7

5 24.5 CL 1.0 86.2 35.0

6 29.5 SM 0.0 55.8 44.2 32 19 13 1.4 98.5 25.2

7 34.5 ML 0.0 49.9 50.1 96.6 27.0

8 39.5 SM 0.0 54.0 46.0 30 26 4 90.3 31.3

9 44.5 SM - 15.6

10 49.5 SW-SM 16.7 72.4 10.9 - 16.8

11 54.5 SM 26.8 45.9 27.3 - 24.2

12 59.5 SM - 18.0

13 69.5 ML - 29.1

14 79.5 SM - 21.0

15 89.5 SM - 29.9

16 99.5 SM - 18.0

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2C

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-137 1 2.0 CH 109.6 17.7

2 4.5 CL 47 18 29 103.7 20.7 Corr. - See Plate No.: B-7M

3 9.5 SM 105.3 22.4

4 14.5 CL 6.5 105.4 21.2

5 19.5 CL 102.8 23.1

6 24.5 CL 110.9 18.4

7 29.5 CL 0.0 41.2 58.8 29 18 11 98.3 26.3

8 34.5 ML 1.9 105.6 20.6

9 39.5 SM 100.6 24.6

10 44.5 SM 97.4 25.2

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2D

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-003A 1 5.0 CL - -

2 10.0 CL - - Corr. - See Plate No: B-7A

3 13.0 SM 0.9 80.1 19.0 - 27.5

4 16.0 SM - -

5 20.0 SM - -

6 25.0 ML 0.0 34.7 65.3 37 27 10 - 36.2

7 30.0 SM - -

8 35.0 SM 7.3 43.8 48.9 33 28 5 - 28.8

9 38.0 SM - -

10 41.0 SM - -

11 44.0 SM - -

12 47.0 SM - -

13 50.0 ML 49 29 20 - 42.6

14 53.0 ML 0.3 10.8 88.9 - 37.4

15 56.0 CL 0.0 13.5 86.5 41 23 18 - 25.8

16 59.0 CL - -

17 62.0 CL - -

18 65.0 ML 0.0 29.7 70.3 37 30 7 - 33.7

19 68.0 ML - -

20 71.0 ML - -

21 74.0 SM 0.0 56.8 43.2 - 33.0

22 77.0 SM - -

23 80.0 SM - -

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2E

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-004A 1 6.0 CL - 20.9

2 11.0 CL 32 20 12 - 22.5 Corr. - See Plate No: B-7B

3 14.0 CL - 32.1

4 17.0 CL - 33.1

5 21.0 ML 66.2 46 28 18 - 32.4

6 26.0 CL - 31.0

7 31.0 SM 5.9 77.7 16.4 - 29.6

8 36.0 CL - 32.6

9 39.0 SM - 16.9

10 42.0 SM 25.6 - 28.9

11 45.0 SC 3.4 78.2 18.4 - 31.9

12 48.0 SP 33.1 64.7 2.3 - 18.8

13 51.0 CL - 37.8

14 56.0 ML 41 30 11 - 37.7

15 61.0 CL - 30.6

16 66.0 SM 0.4 68.8 30.8 29 25 4 - 28.8

17 71.0 CL - 34.5

18 76.0 ML 40 31 9 - 41.2

19 101.0 ML 31 23 8 - 22.2

20 121.0 CL - 36.7

21 141.0 CL - 28.2

22 161.0 CL - 20.8

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2F

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-006 1 6.5 CL 48 19 29 108.7 17.7 Corr. - See Plate No.: B-7D

2 9.5 CL 111.7 15.8

3 14.5 CL 109.5 18.2

4 19.5 CL 36 19 17 1.8 94.8 28.7

5 24.5 CL 95.1 30.0

6 29.5 CL 89.9 32.5 C. - See Plate No.: B-5G thru B-5I

7 34.5 CL 100.9 25.1

8 39.5 CL 0.0 13.9 86.1 94.5 29.3

9 44.5 CH 56 19 37 2.3 90.6 32.1

10 49.5 CL 100.7 24.5

11 54.5 SM 3.0 77.4 19.6 103.7 23.3

12 59.5 CL 104.6 24.5

13 69.5 SC 40.1 1.6 103.9 22.2

14 79.5 CL 101.4 26.0

15 89.5 SP-SM 0.0 88.0 12.0 104.3 23.3

16 99.5 CL 105.4 21.7

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2G

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-005 1 4.5 CL 3.0 96.8 24.6 Corr. - See Plate No.: B-7C

2 9.5 SC 0.0 52.2 47.8 41 17 24 3.2 100.4 24.4

3 14.5 SM 0.0 72.2 27.8 28 23 5 99.8 22.2

4 19.5 SC 95.7 27.6

5 24.5 SC 0.0 56.5 43.5 45 20 25 93.2 29.7

6 29.5 SM 0.0 65.0 35.0 95.6 27.7

7 34.5 ML 0.1 25.1 74.8 - 15.4

8 39.5 SM - 14.5

9 44.5 SM 93.1 29.7

10 49.5 SM - 12.6

11 54.5 ML 32 24 8 - 31.1

12 59.5 ML 92.7 29.7

13 69.5 ML 6.8 77.4 15.9 89.3 29.5

14 79.5 ML 105.5 19.8

15 89.5 SM - 16.0

16 99.5 ML - 29.7

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2H

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-009 1 4.5 CL 105.5 21.8 C. : B-5J thru B-5L, Corr.: B-7E

2 9.5 CL 101.5 19.4

3 14.5 SC 34.9 98.2 26.6

4 19.5 CL 0.0 29.7 70.3 39 19 20 7.6 107.7 21.0

5 24.5 SC 46.1 110.5 19.1

6 29.5 CL 109.4 19.6

7 34.5 CH 59 27 32 2.4 90.3 31.4

8 39.5 CL 90.4 31.5

9 44.5 CL 99.8 23.8

10 49.5 CL 110.0 18.1

11 54.5 CL 101.1 25.6

12 59.5 CL 38 20 18 2.8 93.6 29.4

13 69.5 CL 100.5 24.6

14 79.5 CL 109.9 21.1

15 89.5 CL 107.4 21.1

16 99.5 CL 98.6 27.4

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2I

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-009A 1 6.5 CL - -

2 11.0 CL - -

3 13.0 CL 34 19 15 - 26.8

4 16.0 SC 0.5 67.0 32.6 30 21 9 - 28.4

5 19.0 SM 0.6 73.7 25.7 - 28.1

6 23.0 CL - -

7 26.0 CL - -

8 29.0 CL - -

9 36.0 CL - -

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2J

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-011 1 4.5 GP-GM - 0.2

2 9.5 SC - 18.4

3 14.5 SM 112.3 16.6

4 19.5 ML 0.0 42.9 57.1 102.1 24.2

5 24.5 SM 98.1 26.0

6 29.5 SM - 35.4

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2K

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-112 1 2.0 SC - 20.6

2 4.5 SM - 40.3

3 9.5 SC 13.5 54.1 32.4 - 38.1

4 14.5 SC - 49.2

5 19.5 SC - 41.4

6 24.5 SC - 36.6

7 29.5 SC - 58.6

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2L

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-114 1 2.0 GP-GM - 2.6

2 4.5 CL 25 15 10 103 21.5

3 9.5 CL 100.1 22.9

4 14.5 CL 97.9 25

5 19.5 CL 1.3 91.4 30.3

6 24.5 SC 107.7 20.8

7 29.5 CL - 37.2

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2M

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-120 1 2.0 CL 115.3 14.3

2 4.5 CL 104.7 21.2

3 9.5 CL 43 19 24 10.0 106.0 19.8

4 14.5 CL 107.0 20.6

5 19.5 SM 99.1 25.7

6 24.5 SM 0.0 53.1 46.9 - 29.8

7 29.5 SM 13.0 62.2 24.7 - 33.2

8 34.5 CL - 28.3

9 39.5 CL 37 18 19 103.5 23.0

10 44.5 SM 26.8 - 26.2

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2N

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-119 1 2.0 CL 106.7 19.2 Corr. - See Plate No.: B-7F

2 4.5 CL 107.3 19.4

3 9.5 CL 41 19 22 22 103.7 20.4

4 14.5 CL 109.4 18.4

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2O

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-121 1 2.0 CL 96.2 11.7

2 4.5 CL 114.1 13.5

3 9.5 CL 106.2 16.8

4 14.5 CL 41 27 14 5.4 108.1 17.2

5 19.5 CL 106.5 19.9

6 24.5 SM 0.0 67.3 32.7 96.2 27.2

7 29.5 SM 0.0 70.2 29.8 - 25.6

8 34.5 CH 58 25 33 - 22.2

9 39.5 CL 107.8 21.0

10 44.5 CL 93.7 27.4

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2P

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-122 1 2.0 CL 119.6 12

2 4.5 CL 49 19 30 109.8 16.7

3 9.5 CL 4.9 108.9 18.5

4 14.5 CL 95.4 17.3

5 19.5 SM 84.8 22.9

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2Q

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-123 1 2.0 CH - 16.2 Corr. - See Plate No.: B-7G

2 4.5 CL - 14.1

3 9.5 CH 54 21 33 8.0 102.7 22.3

4 14.5 SM 0.0 57.0 43.0 108.9 19.0

5 19.5 CL 103.0 23.1

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2R

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-124 1 2.0 CL 100.4 20.0

2 4.5 CL 104.4 19.5

3 9.5 CL 33 18 15 105.2 19.0 C. - See Plate No.: B-5M thru B-5O

4 14.5 SM 0.0 67.5 32.5 100.1 24.9

5 19.5 CL - 29.9

6 24.5 SP-SM 0.2 92.8 7.0 - 27.0

7 29.5 SM 2.0 78.9 19.1 - 23.1

8 34.5 CL - 22.8

9 39.5 CL 47 20 27 7.1 103.9 21.8

10 44.5 CL 96.3 29.0

11 49.5 CL - 20.5

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2S

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-125 1 4.5 CL 101.1 20.5 Corr. - See Plate No: B-7H

2 9.5 CL 47 23 24 7.2 101.9 22.9

3 14.5 CL 2.1 99.8 25.3

4 19.5 CL 4.1 104.9 21.6

5 24.5 SM 101.1 24.6

6 29.5 SM 0.0 71.5 28.5 101.8 24.1

7 34.5 CL 6.1 102.3 22.8

8 39.5 CL 99.4 24.8

9 44.5 SM 0.2 59.6 40.2 102.4 23.4

10 49.5 SM 109.3 19.7

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2T

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-126 1 4.5 CL 109.8 18.5

2 9.5 CL 5.3 106.8 20.0

3 14.5 CL 43 18 25 99.9 25.5 C. - See Plate No: B-5P thru B-5R

4 19.5 CL 0.0 45.0 55.0 91.2 33.8

5 24.5 CL 103.2 24.2

6 29.5 CL 0.0 39.7 60.3 110.6 21.9

7 34.5 CL 0.6 47.6 51.8 103.4 23.2

8 39.5 ML 104.7 22.4

9 44.5 SM 102.9 23.3

10 49.5 SC - 22.9

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2U

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-127 1 2.0 CH 56 17 39 2.5 96.3 24.7 Corr. - See Plate No.: B-7I

2 4.5 CL 102.0 11.2

3 9.5 CL 110.6 18.7

4 14.5 CL 1.9 96.4 26.8

5 19.5 CL 48.4 106.0 21.6

6 24.5 CL 106.5 16.9

7 29.5 ML 97.2 26.3

8 34.5 SM 20.9 106.8 20.1

9 39.5 SM - 14.9

10 44.5 SM - 14.0

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2V

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-128 1 2.0 CL - 24.1 Corr. - See Plate No: B-7J

2 4.5 CL 46 17 29 3.1 105.0 18.8

3 9.5 CL 7.8 102.9 23.0

4 14.5 CL 97.4 27.6 C. - See Plate No: B-5S thru B-5U

5 19.5 SM 107.3 20.2

6 24.5 SM 105.5 20.9

7 29.5 ML 43 29 14 - 40.0

8 34.5 SM - 36.6

9 39.5 SM - 28.4

10 44.5 SM 0.0 54.7 45.3 - 31.6

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2W

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-128A 1 6.0 CL - -

2 11.0 CL - -

3 16.0 ML - -

4 21.0 ML - -

5 26.0 SC 0.3 54.7 45.0 29 19 10 - 28.6

6 31.0 SP-SM 33.1 55.0 11.9 - -

7 36.0 SM - -

8 39.0 SM 0.0 75.8 24.2 28 27 1 - 31.9

9 42.0 SM - -

10 45.0 SM 29 26 3 - 25.5

11 48.0 SM 16.4 70.8 12.8 - -

12 51.0 SM - -

13 54.0 SM - -

14 57.0 SM 28.4 54.6 17.0 28 24 4 - 22.5

15 60.0 SM - -

16 65.0 ML 0.0 47.6 52.4 28 27 1 - 34.0

17 70.0 ML - -

18 80.0 ML - -

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2X

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-129 1 2.0 SC - 18.2

2 4.5 CH 109.5 18.3

3 9.5 CL 3.0 102.8 21.7

4 14.5 SM 0.0 55.7 44.3 34 19 15 105.5 21.9

5 19.5 CL 100.1 25.1

6 24.5 CL 82.4 38.5 C. - See Plate No: B-5V thru B-5X

7 29.5 ML 102.1 23.8

8 34.5 SM 0.7 69.2 30.1 - 26.3

9 39.5 SM 25.9 97.1 27.5

10 44.5 SP-SM - 19.5

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2Y

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-130 1 6.0 CL 104.1 22.5

2 9.5 CH 58 18 40 97.0 26.7 C. - See Plate No.: B-5Y thru B-5AA

3 14.5 CL 105.0 21.6

4 19.5 CL 47 21 26 2.6 91.9 28.8

5 24.5 CL 91.2 31.1

6 29.5 SM 0.3 50.9 48.8 86.2 34.6

7 34.5 SM 90.7 29.2

8 39.5 SM - 15.8

9 44.5 SM - 10.9

10 49.5 SM 2.6 70.1 27.3 - 14.7

11 54.5 SM - 17.1

12 59.5 ML - 31.5

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2Z

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-133 1 2.0 CH 97.5 26.3

2 5.0 CL 104.5 20.6

3 10.0 CL 36 16 20 110.0 19.4 C. - See Plate No:B-5AB thru B-5AD

4 15.0 SM 0.3 64.6 35.1 98.8 23.3

5 20.0 CL - 26.4

6 25.0 CL 45 21 24 5.5 103.4 22.6

7 30.0 CL 101.8 25.7

8 35.0 CL 100.3 23.4

9 40.0 CL 99.5 25.7

10 45.0 SC 3.4 73.8 22.8 101.5 25.8

11 50.0 SM - 27.1

12 55.0 SC - 17.7

13 60.0 SM 0.0 82.7 17.3 87.3 30.6

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2AA

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-10-133A 1 5.0 CL - - Corr. - See Plate No: B-7K

2 10.0 CL - -

3 13.0 CL - -

4 16.0 CL - -

5 20.0 CL - -

6 25.0 CL - -

7 30.0 CL - -

8 35.0 CL 0.3 42.9 56.8 38 20 18 - 25.2

9 40.0 CL - -

10 43.0 SM 0.3 59.8 39.8 32 25 7 - 35.1

11 46.0 SM - -

12 49.0 SM 0.0 65.0 35.0 35 29 6 - 36.3

13 52.0 SP-SM - -

14 55.0 SP-SM - -

15 58.0 ML - -

16 61.0 SM - -

17 64.0 SM - -

18 70.0 ML 1.1 25.8 73.2 41 28 13 - 26.5

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2AB

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-134 1 4.5 CH 61 20 41 99.1 22.0

2 9.5 CL 109.8 19.1

3 14.5 CL 6.4 107.3 20.2

4 19.5 CL - 23.3

5 24.5 CL - 27.8

6 29.5 CL - 28.7

7 34.5 SC 3.7 67.6 28.7 100.8 24.2

8 39.5 CL - 21.6

9 44.5 CL 105.7 21.2

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2AC

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-135 1 5.0 CH 50 20 30 3.6 99.7 21.8

2 10.0 CL 45 20 25 103.6 21.3 Corr. - See Plate No: B-7L

3 15.0 SM 0.5 73.4 26.1 123.1 25.7

4 20.0 SM - 24.2

5 25.0 CL 103.0 19.3

6 30.0 CH 52 24 28 97.1 26.9

7 35.0 SM 2.1 64.3 33.7 86.3 29.4

8 40.0 SM - 24.1

9 45.0 CL 102.4 23.5

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2AD

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-136 1 2.0 CH 92.4 25.2

2 4.5 CL 100.4 16.6

3 9.5 SC 0.0 61.9 38.1 108.3 18.7

4 14.5 CL 108.7 20.2

5 19.5 CL 44 19 25 99.5 23.9 C. - See Plate No: B-5AE thru B-5AG

6 24.5 CL 108.2 19.5

7 29.5 SM 18.0 100.6 24.2

8 34.5 SM 3.9 75.0 21.1 93.2 28.6

9 39.5 CL - 26.3

10 44.5 SC 105.3 22.1

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2AE

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-138 1 4.5 CH 59 22 37 4.3 65.0 8.2

2 14.5 CL - 20.4

3 19.5 CL 4.7 103.0 22.6

4 24.5 CL - 20.0

5 29.5 CL 102.4 23.5

6 34.5 CL 41 17 24 - 21.7

7 39.5 CL 100.4 25.4

8 44.5 CL - 22.5

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2AF

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-139 1 4.5 ML - 14.5

2 9.5 CL 35 18 17 110.9 18.0

3 14.5 CL 97.6 26.5

4 19.5 CL 2.4 114.0 25.0

5 24.5 CL - 21.4

6 29.5 CL 133.7 19.0

7 34.5 SM 0.0 76.6 23.4 - 20.9

8 39.5 CL - 21.2

9 44.5 CL 96.0 28.1

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2AG

Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
Boring No.

Depth 
(ft)

Sample 
No.

Soil Type 
(USCS*)

Grain Size Analysis



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

A-09-140 1 4.5 CL 112.4 17.9 Corr. - See Plate No.: B-7N

2 9.5 ML 38 17 21 8.1 110.2 18.4

3 14.5 CL 108.9 19.2

4 19.5 CL - 22.8

5 24.5 SC 100.6 25.1 C. - See Plate No.: B-5AH thru B-5AJ

6 29.5 SC 0.1 53.7 46.2 - 22.0

7 34.5 CL-ML - 32.4

8A 39.0 CL - 24.4

8B 39.5 SC - 26.8

9 44.5 CL 104.0 25.2

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-2AH

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)



gravel 
(%)

sand 
(%)

fines 
(%)

LL PL PI

R-12-151 1 2.0 CL - 16.5

2 5.0 CL 1.8 91.0 30.1

3 10.0 CL 106.7 20.7

4 15.0 ML 106.6 20.0

5 20.0 SM 0.0 72.7 27.3 100.2 25.2

6 25.0 CL 4.4 36.3 59.3 89.5 31.8

7 30.0 ML 41 26 15 86.1 37.6

8 35.0 SM 97.0 24.3

9 40.0 SM 102.5 18.9

10 45.0 SM 96.2 17.3

11 50.0 CL - 26.6

12 60.0 CL 94.0 28.9

13 70.0 CL 102.4 23.2

14 80.0 SP 99.3 16.3

15 90.0 SP 87.1 31.5

16 100.0 CL 91.6 29.8

Notes:

SUMMARY OF LABORATORY TEST RESULTS *  Unified Soil Classification System

ROUTE 80-680-12 INTERCHANGE PROJECT C. = Consolidation D.S. = Direct Shear

SOLANO COUNTY, CALIFORNIA G. = Gradation P.I.   = Plasticity Index

R. = R-Value U.C. = Unconf. Compression

Corr. = Corrosion 
Job No.: 209130.GDR Plate No.: B-AI

Boring No.
Depth 

(ft)
Sample 

No.
Soil Type 
(USCS*)

Grain Size Analysis Atterberg Limits Dry
Density 

(pcf)

Moisture 
Content 

(%)
Remarks

Unconfined 
Compression 

(ksf)
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS ENGINEERING

PLATE NO:

80/680/12 ICP PROJECT

SOLANO COUNTY, CALIFORNIA

2009-130-GDRJOB NO:
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MATERIALS ENGINEERING
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MATERIALS ENGINEERING

PLATE NO:

80/680/12 ICP PROJECT

SOLANO COUNTY, CALIFORNIA

2009-130-GDRJOB NO:



0

10

20

30

40

50

60

70

80

0 20 40 60 80 100

9.5

9.5

25.0

35.0

50.0

56.0

65.0

11.0

21.0

56.0

66.0

76.0

101.0

14.0

17.0

B-3D

CL or OL

Boring
Number

Sample
Number

Depth
(feet)

Test
Symbol

Moisture
Content (%)

CL-ML

CH or OH

MH or OH

P
LA

S
T

IC
IT

Y
 IN

D
E

X
, P

I

"A" LINE

LIQUID LIMIT, LL

PLASTICITY CHART

18

18

36

29

43

26

34

23

32

38

29

41

22

27

28

PL PI Description

A-09-139

A-09-140

R-10-003A

R-10-003A

R-10-003A

R-10-003A

R-10-003A

R-10-004A

R-10-004A

R-10-004A

R-10-004A

R-10-004A

R-10-004A

R-10-009A

R-10-009A

MC-2

MC-2

SPT-6

SPT-8

SPT-13

SPT-15

SPT-18

SPT-2

SPT-5

SPT-14

SPT-16

SPT-18

SPT-19

MC-3

MC-4

ML or OL

35

38

37

33

49

41

37

32

46

41

29

40

31

34

30

18

17

27

28

29

23

30

20

28

30

25

31

23

19

21

17

21

10

5

20

18

7

12

18

11

4

9

8

15

9

LEAN CLAY (CL)

LEAN CLAY (CL)

SANDY SILT (ML)

SILTY SAND (SM)

SILT (ML)

LEAN CLAY (CL)

SILT WITH SAND (ML)

LEAN CLAY WITH SAND (CL)

SANDY SILT (ML)

SILT (ML)

SILTY SAND (SM)

SILT (ML)

SILT (ML)

LEAN CLAY (CL)

CLAYEY SAND (SC)

LL
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Depth
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CLAYEY SAND (SC)

SILTY SAND (SM)

CLAYEY SAND (SC)

SILTY SAND (SM)

Boring
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Depth
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Symbol
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Depth
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Symbol
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POORLY GRADED SAND WITH SILT (SP-SM)

LEAN CLAY WITH SAND (CL)

SANDY SILT (ML)

CLAYEY SAND (SC)

Boring

Number

Sample

Number

Depth

(feet)
Symbol

6" 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 140 200
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Depth
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Symbol
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SANDY LEAN CLAY (CL)

SANDY LEAN CLAY (CL)
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CLAYEY SAND (SC)

SILTY SAND (SM)

Boring

Number

Sample

Number

Depth

(feet)
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PLATE NO.: B-7O



 

 

 

 

APPENDIX C 

 



 

 

 

 

ARS CURVES 

 



1. Vs=200 m/s 2. Vs=225 m/s
0.000 0.638 0.669
0.100 1.031 1.101
0.200 1.340 1.416
0.300 1.383 1.453
0.500 1.323 1.369
1.000 1.136 1.127
2.000 0.668 0.628
3.000 0.417 0.388
4.000 0.291 0.269
5.000 0.228 0.211

Site Location: 38.21614885 N/122.1387434 W
Seismic design criteria is governed by USGS 2008 Deaggregation (beta)
1. Vs=200 m/s (liquefiable soils modeled as clay with residual strength per Seed & Harder (1990)
2. Vs=225 m/s (non-liquefied case)

3. Recommended Design Curve = Envelope of above two curves

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATERIALS TESTING
JOB NO.: 2009-130-GDR PLATE NO.:

GREEN VALLEY ROAD OVERCROSSING
SOLANO COUNTY, CALIFORNIA
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ARS DESIGN CURVE
GREEN VALLEY ROAD OC

SOLANO COUNTY, CALIFORNIA

1. Vs=200 m/s

2. Vs=225 m/s

3. Envelope



1. Vs=205 m/s 2. Vs=285 m/s
0.000 0.642 0.748
0.100 1.045 1.284
0.200 1.349 1.599
0.300 1.397 1.609
0.500 1.332 1.460
1.000 1.134 1.116
2.000 0.659 0.563
3.000 0.410 0.337
4.000 0.287 0.232
5.000 0.226 0.179

Site Location: 38.21537755 N/122.1383357 W
Seismic design criteria is governed by USGS 2008 Deaggregation (beta)
1. Vs=205 m/s (liquefiable soils modeled as clay with residual strength per Seed & Harder (1990)
2. Vs=285 m/s (non-liquefied case)

3. Recommended Design Curve = Envelope of above two curves

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATERIALS TESTING
JOB NO.: 2009-130-GDR PLATE NO.: 

GREEN VALLEY ROAD OVERCROSSING (OVER SB 680 ON-RAMP)
SOLANO COUNTY, CALIFORNIA
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ARS DESIGN CURVE
GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP)

SOLANO COUNTY, CALIFORNIA

1. Vs=205 m/s

2. Vs=285 m/s

3. Envelope



1. Vs=205 m/s 2. Vs=255 m/s
0.000 0.636 0.692
0.100 1.036 1.170
0.200 1.347 1.488
0.300 1.387 1.509
0.500 1.320 1.388
1.000 0.937 0.921
2.000 0.544 0.488
3.000 0.339 0.295
4.000 0.239 0.205
5.000 0.188 0.160

Site Location: 38.21141977 N/122.1468437 W
Seismic design criteria is governed by USGS 2008 Deaggregation (beta)
1. Vs=205 m/s (liquefiable soils modeled as clay with residual strength per Seed & Harder (1990)
2. Vs=255 m/s (non-liquefied case)

3. Recommended Design Curve = Envelope of above two curves

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

MATERIALS TESTING
JOB NO.: 2009-130-GDR PLATE NO.:

WB 80 TO WB 12 SEPARATION (OVER WB 80 ON-RAMP)
SOLANO COUNTY, CALIFORNIA
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WB 80 TO WB 12 GRADE SEPARATION

SOLANO COUNTY, CALIFORNIA

1. Vs=205 m/s

2. Vs=255 m/s

3. Envelope



 

 

 

 

LIQUEFACTION ANALYSIS 

 



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-001 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 1 20 MC 562.5 563 0.99 0.45 13.0 0.92 1.00 1.0 1.05 12.5 1.49 18.6 18.6 1.00 1

2 9.5 1 12 MC 1187.5 1188 0.98 0.45 7.8 0.92 1.00 1.0 1.05 7.5 1.23 9.2 38% 16.0 0.17 1.00 1 (0.47)

3 14.5 2 50 MC 1812.5 1531 0.97 32.5 0.92 1.00 1.0 1.05 31.3 1.12 35.0 1.00 1

4 19.5 2 38 MC 2437.5 1844 0.96 24.7 0.92 1.00 1.0 1.05 23.8 1.04 24.6 1.00 1

5 24.5 2 36 MC 3062.5 2156 0.94 23.4 0.92 1.00 1.0 1.05 22.5 0.97 21.8 0.97 1

6 29.5 1 25 MC 3687.5 2469 0.92 0.63 16.3 0.92 1.00 1.0 1.05 15.6 0.90 14.1 64% 22.0 0.24 0.93 1 (0.44)

7 34.5 1 100 MC 4312.5 2781 0.89 0.63 65.0 0.92 1.00 1.0 1.05 62.6 0.85 53.1 53.1 0.88 1 NON-LIQ.

8 39.5 1 100 SPT 4937.5 3094 0.86 0.62 100.0 0.92 1.00 1.2 1.05 115.5 0.80 92.5 92.5 0.84 1 NON-LIQ.

9 44.5 1 100 SPT 5562.5 3406 0.81 0.60 100.0 0.92 1.00 1.2 1.05 115.5 0.76 87.5 87.5 0.81 1 NON-LIQ.

10 49.5 1 100 SPT 6187.5 3719 0.76 0.57 100.0 0.92 1.00 1.2 1.05 115.5 0.72 83.1 83.1 0.78 1 NON-LIQ.

11 54.5 1 69 SPT 6812.5 4031 0.71 0.54 69.0 0.92 1.00 1.2 1.05 79.7 0.68 54.5 54.5 0.76 1 NON-LIQ.

12 59.5 1 11 SPT 7437.5 4344 0.66 0.52 11.0 0.92 1.00 1.2 1.05 12.7 0.65 8.3 63% 14.9 0.16 0.81 1 (0.31)

13 69.5 2 100 MC 8687.5 4969 0.59 65.0 0.92 1.00 1.0 1.05 62.6 0.60 37.4 0.69 1

14 79.5 2 100 MC 9937.5 5594 0.55 65.0 0.92 1.00 1.0 1.05 62.6 0.55 34.4 0.66 1

15 89.5 2 62 SPT 11188 6219 0.52 62.0 0.92 1.00 1.2 1.05 71.6 0.51 36.6 0.64 1

16 99.5 1 100 SPT 12438 6844 0.50 0.41 100.0 0.92 1.00 1.2 1.05 115.5 0.48 55.0 55.0 0.61 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

N60CE CR CS K

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

CYCLIC STRESS RATIO (CSR) F.S.=(CRR 7.5 /CSR)*MSF*K *K

F.C. (N1)60, CS CRR7.5CSR
Eqiv.

SPT-N
(N1)60rd CB K F.S.

LIQUEFACTION RESISTANCE (CRR 7.5 )

CN

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-002 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 30 MC 562.5 563 0.99 19.5 0.92 1.00 1.0 1.05 18.8 1.49 27.9 1.00 1

2 9.5 2 27 MC 1187.5 1188 0.98 17.6 0.92 1.00 1.0 1.05 16.9 1.23 20.7 1.00 1

3 14.5 1 22 MC 1812.5 1531 0.97 0.52 14.3 0.92 1.00 1.0 1.05 13.8 1.12 15.4 35% 23.5 0.26 1.00 1 (0.63)

4 19.5 1 28 MC 2437.5 1844 0.96 0.58 18.2 0.92 1.00 1.0 1.05 17.5 1.04 18.2 37% 26.8 0.33 1.00 1 (0.71)

5 24.5 1 39 MC 3062.5 2156 0.94 0.61 25.4 0.92 1.00 1.0 1.05 24.4 0.97 23.6 51% 33.3 0.97 1 NON-LIQ.

6 29.5 2 65 MC 3687.5 2469 0.92 42.3 0.92 1.00 1.0 1.05 40.7 0.90 36.8 0.92 1

7 34.5 2 65 MC 4312.5 2781 0.89 42.3 0.92 1.00 1.0 1.05 40.7 0.85 34.5 0.88 1

8 39.5 1 31 MC 4937.5 3094 0.86 0.62 20.2 0.92 1.00 1.0 1.05 19.4 0.80 15.5 50% 23.6 0.27 0.85 1 (0.45)

9 44.5 1 23 SPT 5562.5 3406 0.81 0.60 23.0 0.92 1.00 1.2 1.05 26.6 0.76 20.1 20% 25.3 0.30 0.82 1 (0.50)

10 49.5 1 36 SPT 6187.5 3719 0.76 0.57 36.0 0.92 1.00 1.2 1.05 41.6 0.72 29.9 51% 40.9 0.78 1 NON-LIQ.

11 54.5 2 100 MC 6812.5 4031 0.71 65.0 0.92 1.00 1.0 1.05 62.6 0.68 42.8 0.76 1

12 59.5 2 71 SPT 7437.5 4344 0.66 71.0 0.92 1.00 1.2 1.05 82.0 0.65 53.5 0.73 1

13 69.5 1 64 MC 8687.5 4969 0.59 0.47 41.6 0.92 1.00 1.0 1.05 40.0 0.60 23.9 20% 29.4 0.43 0.69 1 (0.79)

14 79.5 1 33 SPT 9937.5 5594 0.55 0.44 33.0 0.92 1.00 1.2 1.05 38.1 0.55 21.0 20% 26.3 0.32 0.67 1 (0.60)

15 89.5 1 100 SPT 11188 6219 0.52 0.43 100.0 0.92 1.00 1.2 1.05 115.5 0.51 59.0 59.0 0.64 1 NON-LIQ.

16 99.5 2 100 SPT 12438 6844 0.50 100.0 0.92 1.00 1.2 1.05 115.5 0.48 55.0 0.61 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-003 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.66

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 18 MC 562.5 563 0.99 11.7 0.92 1.00 1.0 1.05 11.3 1.49 16.7 1.00 1

2 9.5 2 17 MC 1187.5 1188 0.98 11.1 0.92 1.00 1.0 1.05 10.6 1.23 13.0 1.00 1

3 14.5 1 100 MC 1812.5 1531 0.97 0.49 65.0 0.92 1.00 1.0 1.05 62.6 1.12 70.0 70.0 1.00 1 NON-LIQ.

4 19.5 2 23 MC 2437.5 1844 0.96 15.0 0.92 1.00 1.0 1.05 14.4 1.04 14.9 1.00 1

5 24.5 2 29 MC 3062.5 2156 0.94 18.9 0.92 1.00 1.0 1.05 18.1 0.97 17.5 0.97 1

6 29.5 1 28 MC 3687.5 2469 0.92 0.59 18.2 0.92 1.00 1.0 1.05 17.5 0.90 15.8 44% 24.0 0.27 0.93 1 (0.53)

7 34.5 1 50 MC 4312.5 2781 0.89 0.59 32.5 0.92 1.00 1.0 1.05 31.3 0.85 26.6 50% 36.9 0.88 1 NON-LIQ.

8 39.5 1 39 MC 4937.5 3094 0.86 0.59 25.4 0.92 1.00 1.0 1.05 24.4 0.80 19.5 46% 28.5 0.39 0.84 1 (0.69)

9 44.5 1 36 SPT 5562.5 3406 0.81 0.57 36.0 0.92 1.00 1.2 1.05 41.6 0.76 31.5 11% 33.6 0.81 1 NON-LIQ.

10 49.5 1 41 SPT 6187.5 3719 0.76 0.54 41.0 0.92 1.00 1.2 1.05 47.4 0.72 34.1 11% 36.2 0.78 1 NON-LIQ.

11 54.5 1 35 SPT 6812.5 4031 0.71 0.51 35.0 0.92 1.00 1.2 1.05 40.4 0.68 27.7 27% 35.7 0.76 1 NON-LIQ.

12 59.5 1 51 SPT 7437.5 4344 0.66 0.49 51.0 0.92 1.00 1.2 1.05 58.9 0.65 38.4 25% 47.1 0.73 1 NON-LIQ.

13 69.5 2 44 SPT 8687.5 4969 0.59 44.0 0.92 1.00 1.2 1.05 50.8 0.60 30.3 0.69 1

14 79.5 1 80 SPT 9937.5 5594 0.55 0.42 80.0 0.92 1.00 1.2 1.05 92.4 0.55 50.9 50.9 0.66 1 NON-LIQ.

15 89.5 1 36 SPT 11188 6219 0.52 0.40 36.0 0.92 1.00 1.2 1.05 41.6 0.51 21.2 20% 26.5 0.33 0.65 1 (0.65)

16 99.5 1 100 SPT 12438 6844 0.50 0.39 100.0 0.92 1.00 1.2 1.05 115.5 0.48 55.0 55.0 0.61 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. R-10-003A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 6 2 8 SPT 750 750 0.99 8.0 1.42 0.75 1.2 1.05 10.7 1.40 15.0 1.00 1

2 11 2 8 SPT 1375 1313 0.98 8.0 1.42 0.80 1.2 1.05 11.4 1.19 13.5 1.00 1

3 14 1 8 SPT 1750 1500 0.97 0.52 8.0 1.42 0.85 1.2 1.05 12.1 1.13 13.7 19% 18.1 0.19 1.00 1 (0.46)

4 17 1 11 SPT 2125 1688 0.96 0.55 11.0 1.42 0.85 1.2 1.05 16.7 1.08 18.0 35% 26.6 0.33 1.00 1 (0.73)

5 21 1 16 SPT 2625 1938 0.95 0.59 16.0 1.42 0.95 1.2 1.05 27.1 1.01 27.5 10% 29.0 0.41 1.00 1 (0.86)

6 26 1 12 SPT 3250 2250 0.94 0.62 12.0 1.42 0.95 1.2 1.05 20.3 0.95 19.3 65% 28.1 0.37 0.96 1 (0.72)

7 31 1 13 SPT 3875 2563 0.92 0.63 13.0 1.42 1.00 1.2 1.05 23.2 0.89 20.6 35% 30.0 0.92 1 NON-LIQ.

8 36 1 12 SPT 4500 2875 0.88 0.63 12.0 1.42 1.00 1.2 1.05 21.4 0.83 17.9 49% 26.4 0.32 0.90 1 (0.57)

9 39 1 12 SPT 4875 3063 0.86 0.62 12.0 1.42 1.00 1.2 1.05 21.4 0.81 17.3 40% 25.7 0.31 0.88 1 (0.54)

10 42 1 33 SPT 5250 3250 0.83 0.61 33.0 1.42 1.00 1.2 1.05 58.9 0.78 45.9 45.9 0.82 1 NON-LIQ.

11 45 1 13 SPT 5625 3438 0.80 0.60 13.0 1.42 1.00 1.2 1.05 23.2 0.75 17.5 30% 24.9 0.29 0.85 1

12 48 1 39 SPT 6000 3625 0.77 0.58 39.0 1.42 1.00 1.2 1.05 69.6 0.73 50.8 50.8 0.79 1 NON-LIQ.

13 51 2 10 SPT 6375 3813 0.74 10.0 1.42 1.00 1.2 1.05 17.9 0.71 12.6 0.84 1

14 54 2 8 SPT 6750 4000 0.71 8.0 1.42 1.00 1.2 1.05 14.3 0.69 9.8 0.84 1

15 57 2 19 SPT 7125 4188 0.68 19.0 1.42 1.00 1.2 1.05 33.9 0.67 22.7 0.78 1

16 60 1 28 SPT 7500 4375 0.66 0.51 28.0 1.42 1.00 1.2 1.05 50.0 0.65 32.5 32.5 0.74 1 NON-LIQ.

17 63 1 29 SPT 7875 4563 0.64 0.50 29.0 1.42 1.00 1.2 1.05 51.8 0.63 32.7 32.7 0.73 1 NON-LIQ.

18 66 1 25 SPT 8250 4750 0.62 0.49 25.0 1.42 1.00 1.2 1.05 44.6 0.62 27.5 20% 33.3 0.73 1 NON-LIQ.

19 69 1 8 SPT 8625 4938 0.60 0.47 8.0 1.42 1.00 1.2 1.05 14.3 0.60 8.6 8.6 0.10 0.81 1 (0.21)

20 72 1 28 SPT 9000 5125 0.58 0.46 28.0 1.42 1.00 1.2 1.05 50.0 0.58 29.2 29.2 0.42 0.71 1 (0.79)

21 75 1 23 SPT 9375 5313 0.57 0.46 23.0 1.42 1.00 1.2 1.05 41.1 0.57 23.4 43% 33.1 0.72 1 NON-LIQ.

22 78 1 43 SPT 9750 5500 0.56 0.45 43.0 1.42 1.00 1.2 1.05 76.8 0.56 42.7 42.7 0.67 1 NON-LIQ.

23 81 1 33 SPT 10125 5688 0.54 0.44 33.0 1.42 1.00 1.2 1.05 58.9 0.54 32.0 32.0 0.67 1 NON-LIQ.

Notes:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001)

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60 Reference:

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2

Liquefaction Resistance of Soils: Summary Report from the 1996 
NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of 
Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

4. For (N1)60,cs greater than 30, clean granular soils are too dense 
to liquefy and are classed as non-liquefiable.

CRR7.5N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. R-10-004A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 6 2 7 SPT 750 750 0.99 7.0 1.42 0.75 1.2 1.05 9.4 1.40 13.1 1.00 1

2 11 2 16 SPT 1375 1313 0.98 16.0 1.42 0.80 1.2 1.05 22.8 1.19 27.1 1.00 1

3 14 2 7 SPT 1750 1500 0.97 7.0 1.42 0.85 1.2 1.05 10.6 1.13 12.0 1.00 1

4 17 2 12 SPT 2125 1688 0.96 12.0 1.42 0.85 1.2 1.05 18.2 1.08 19.6 1.00 1

5 21 2 9 SPT 2625 1938 0.95 9.0 1.42 0.95 1.2 1.05 15.3 1.01 15.5 1.00 1

6 26 2 17 SPT 3250 2250 0.94 17.0 1.42 0.95 1.2 1.05 28.8 0.95 27.3 0.96 1

7 31 1 10 SPT 3875 2563 0.92 0.63 10.0 1.42 1.00 1.2 1.05 17.9 0.89 15.8 16% 19.6 0.21 0.93 1 (0.38)

8 36 1 8 SPT 4500 2875 0.88 0.63 8.0 1.42 1.00 1.2 1.05 14.3 0.83 11.9 16% 15.3 0.16 0.91 1 (0.29)

9 39 1 32 SPT 4875 3063 0.86 0.62 32.0 1.42 1.00 1.2 1.05 57.1 0.81 46.0 46.0 0.84 1 NON-LIQ.

10 42 1 22 SPT 5250 3250 0.83 0.61 22.0 1.42 1.00 1.2 1.05 39.3 0.78 30.6 30.6 0.84 1 NON-LIQ.

11 45 1 17 SPT 5625 3438 0.80 0.60 17.0 1.42 1.00 1.2 1.05 30.3 0.75 22.9 18% 27.8 0.36 0.83 1 (0.62)

12 48 1 12 SPT 6000 3625 0.77 0.58 12.0 1.42 1.00 1.2 1.05 21.4 0.73 15.6 2% 15.6 0.17 0.84 1 (0.30)

13 51 2 11 SPT 6375 3813 0.74 11.0 1.42 1.00 1.2 1.05 19.6 0.71 13.9 0.84 1

14 56 2 15 SPT 7000 4125 0.69 15.0 1.42 1.00 1.2 1.05 26.8 0.67 18.1 0.80 1

15 61 1 17 SPT 7625 4438 0.65 0.51 17.0 1.42 1.00 1.2 1.05 30.3 0.64 19.5 30% 27.2 0.35 0.78 1 (0.65)

16 66 1 18 SPT 8250 4750 0.62 0.49 18.0 1.42 1.00 1.2 1.05 32.1 0.62 19.8 30% 27.5 0.35 0.76 1 (0.68)

17 71 2 21 SPT 8875 5063 0.59 21.0 1.42 1.00 1.2 1.05 37.5 0.59 22.1 0.74 1

18 76 2 10 SPT 9500 5375 0.56 10.0 1.42 1.00 1.2 1.05 17.9 0.57 10.1 0.78 1

19 101 2 25 SPT 12625 6938 0.50 25.0 1.42 1.00 1.2 1.05 44.6 0.47 21.0 0.67 1

20 121 2 66 SPT 15125 8188 0.47 66.0 1.42 1.00 1.2 1.05 117.8 0.42 49.0 0.57 1

21 141 2 36 SPT 17625 9438 0.45 36.0 1.42 1.00 1.2 1.05 64.3 0.37 23.9 0.59 1

22 161 2 100 SPT 20125 10688 0.43 100.0 1.42 1.00 1.2 1.05 178.5 0.34 60.0 0.51 1

Note: Reference:  

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001)

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Liquefaction Resistance of Soils: Summary Report from the 1996 
NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of 
Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-005 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 21 MC 562.5 563 0.99 13.7 0.92 1.00 1.0 1.05 13.1 1.49 19.5 1.00 1

2 9.5 2 16 MC 1187.5 1188 0.98 10.4 0.92 1.00 1.0 1.05 10.0 1.23 12.3 48% 1.00 1

3 14.5 2 38 MC 1812.5 1531 0.97 24.7 0.92 1.00 1.0 1.05 23.8 1.12 26.6 47% 1.00 1

4 19.5 1 58 MC 2437.5 1844 0.96 0.58 37.7 0.92 1.00 1.0 1.05 36.3 1.04 37.6 37.6 1.00 1 NON-LIQ.

5 24.5 2 27 MC 3062.5 2156 0.94 17.6 0.92 1.00 1.0 1.05 16.9 0.97 16.3 75% 0.97 1

6 29.5 1 42 MC 3687.5 2469 0.92 0.63 27.3 0.92 1.00 1.0 1.05 26.3 0.90 23.7 35% 33.5 0.92 1 NON-LIQ.

7 34.5 1 66 MC 4312.5 2781 0.89 0.63 42.9 0.92 1.00 1.0 1.05 41.3 0.85 35.1 16% 39.7 0.88 1 NON-LIQ.

8 39.5 1 100 SPT 4937.5 3094 0.86 0.62 100.0 0.92 1.00 1.2 1.05 115.5 0.80 92.5 92.5 0.84 1 NON-LIQ.

9 44.5 1 100 MC 5562.5 3406 0.81 0.60 65.0 0.92 1.00 1.0 1.05 62.6 0.76 47.4 47.4 0.81 1 NON-LIQ.

10 49.5 1 100 SPT 6187.5 3719 0.76 0.57 100.0 0.92 1.00 1.2 1.05 115.5 0.72 83.1 83.1 0.78 1 NON-LIQ.

11 54.5 1 27 MC 6812.5 4031 0.71 0.54 17.6 0.92 1.00 1.0 1.05 16.9 0.68 11.6 11.6 0.13 0.80 1 (0.23)

12 59.5 1 69 MC 7437.5 4344 0.66 0.52 44.9 0.92 1.00 1.0 1.05 43.2 0.65 28.2 15% 32.0 0.73 1 NON-LIQ.

13 69.5 1 30 MC 8687.5 4969 0.59 0.47 19.5 0.92 1.00 1.0 1.05 18.8 0.60 11.2 28% 17.3 0.18 0.74 1 (0.36)

14 79.5 1 65 SPT 9937.5 5594 0.55 0.44 65.0 0.92 1.00 1.2 1.05 75.1 0.55 41.3 41.3 0.66 1 NON-LIQ.

15 89.5 1 100 SPT 11188 6219 0.52 0.43 100.0 0.92 1.00 1.2 1.05 115.5 0.51 59.0 59.0 0.64 1 NON-LIQ.

16 99.5 2 49 SPT 12438 6844 0.50 49.0 0.92 1.00 1.2 1.05 56.6 0.48 26.9 0.61 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-006 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 12 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 39 MC 562.5 563 0.99 25.4 0.92 1.00 1.0 1.05 24.4 1.49 36.2 1.00 1

2 9.5 2 40 MC 1187.5 1188 0.98 26.0 0.92 1.00 1.0 1.05 25.0 1.23 30.7 1.00 1

3 14.5 2 43 MC 1812.5 1656 0.97 28.0 0.92 1.00 1.0 1.05 26.9 1.08 29.2 1.00 1

4 19.5 2 20 MC 2437.5 1969 0.96 13.0 0.92 1.00 1.0 1.05 12.5 1.01 12.6 1.00 1

5 24.5 2 27 MC 3062.5 2281 0.94 17.6 0.92 1.00 1.0 1.05 16.9 0.94 15.9 0.95 1

6 29.5 2 15 MC 3687.5 2594 0.92 9.8 0.92 1.00 1.0 1.05 9.4 0.88 8.3 0.93 1

7 34.5 2 26 MC 4312.5 2906 0.89 16.9 0.92 1.00 1.0 1.05 16.3 0.83 13.5 0.88 1

8 39.5 2 22 MC 4937.5 3219 0.86 14.3 0.92 1.00 1.0 1.05 13.8 0.78 10.8 0.86 1

9 44.5 2 19 MC 5562.5 3531 0.81 12.4 0.92 1.00 1.0 1.05 11.9 0.74 8.8 0.85 1

10 49.5 2 28 MC 6187.5 3844 0.76 18.2 0.92 1.00 1.0 1.05 17.5 0.70 12.3 0.80 1

11 54.5 1 27 MC 6812.5 4156 0.71 0.53 17.6 0.92 1.00 1.0 1.05 16.9 0.67 11.3 19% 15.6 0.17 0.79 1 (0.31)

12 59.5 2 22 MC 7437.5 4469 0.66 14.3 0.92 1.00 1.0 1.05 13.8 0.64 8.8 0.79 1

13 69.5 1 27 MC 8687.5 5094 0.59 0.46 17.6 0.92 1.00 1.0 1.05 16.9 0.59 9.9 40% 16.9 0.18 0.75 1 (0.36)

14 79.5 2 19 MC 9937.5 5719 0.55 12.4 0.92 1.00 1.0 1.05 11.9 0.54 6.4 0.76 1

15 89.5 1 34 MC 11188 6344 0.52 0.42 22.1 0.92 1.00 1.0 1.05 21.3 0.50 10.7 12% 12.6 0.14 0.69 1 (0.28)

16 99.5 2 76 MC 12438 6969 0.50 49.4 0.92 1.00 1.0 1.05 47.5 0.47 22.3 0.61 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-009 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 12 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 31 MC 562.5 563 0.99 20.2 0.92 1.00 1.0 1.05 19.4 1.49 28.8 1.00 1

2 9.5 2 36 MC 1187.5 1188 0.98 23.4 0.92 1.00 1.0 1.05 22.5 1.23 27.6 1.00 1

3 14.5 1 24 MC 1812.5 1656 0.97 0.48 15.6 0.92 1.00 1.0 1.05 15.0 1.08 16.3 35% 24.5 0.28 1.00 1 (0.73)

4 19.5 2 45 MC 2437.5 1969 0.96 29.3 0.92 1.00 1.0 1.05 28.2 1.01 28.4 1.00 1

5 24.5 1 25 MC 3062.5 2281 0.94 0.58 16.3 0.92 1.00 1.0 1.05 15.6 0.94 14.7 46% 22.6 0.25 0.95 1 (0.52)

6 29.5 2 35 MC 3687.5 2594 0.92 22.8 0.92 1.00 1.0 1.05 21.9 0.88 19.3 0.90 1

7 34.5 2 31 MC 4312.5 2906 0.89 20.2 0.92 1.00 1.0 1.05 19.4 0.83 16.1 0.87 1

8 39.5 2 22 MC 4937.5 3219 0.86 14.3 0.92 1.00 1.0 1.05 13.8 0.78 10.8 0.86 1

9 44.5 2 66 MC 5562.5 3531 0.81 42.9 0.92 1.00 1.0 1.05 41.3 0.74 30.6 0.80 1

10 49.5 2 48 MC 6187.5 3844 0.76 31.2 0.92 1.00 1.0 1.05 30.0 0.70 21.2 0.77 1

11 54.5 2 47 MC 6812.5 4156 0.71 30.6 0.92 1.00 1.0 1.05 29.4 0.67 19.7 0.75 1

12 59.5 2 32 MC 7437.5 4469 0.66 20.8 0.92 1.00 1.0 1.05 20.0 0.64 12.8 0.76 1

13 69.5 2 55 MC 8687.5 5094 0.59 35.8 0.92 1.00 1.0 1.05 34.4 0.59 20.2 0.69 1

14 79.5 2 50 MC 9937.5 5719 0.55 32.5 0.92 1.00 1.0 1.05 31.3 0.54 17.0 0.67 1

15 89.5 2 47 MC 11188 6344 0.52 30.6 0.92 1.00 1.0 1.05 29.4 0.50 14.8 0.66 1

16 99.5 2 49 MC 12438 6969 0.50 31.9 0.92 1.00 1.0 1.05 30.7 0.47 14.4 0.64 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-10-009A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 12 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 6.5 2 15 SPT 812.5 813 0.99 15.0 1.42 0.75 1.2 1.05 20.1 1.37 27.5 1.00 1

2 11 2 11 SPT 1375 1375 0.98 11.0 1.42 0.80 1.2 1.05 15.7 1.17 18.3 1.00 1

3 14 2 4 SPT 1750 1625 0.97 4.0 1.42 0.85 1.2 1.05 6.1 1.09 6.6 1.00 1

4 17 1 5 SPT 2125 1813 0.96 0.51 5.0 1.42 0.85 1.2 1.05 7.6 1.04 7.9 33% 14.2 0.15 1.00 1 (0.37)

5 20 1 9 SPT 2500 2000 0.96 0.54 9.0 1.42 0.95 1.2 1.05 15.3 1.00 15.3 26% 21.5 0.24 1.00 1 (0.53)

6 23 2 7 SPT 2875 2188 0.95 7.0 1.42 0.95 1.2 1.05 11.9 0.96 11.4 0.98 1

7 26 2 12 SPT 3250 2375 0.94 12.0 1.42 0.95 1.2 1.05 20.3 0.92 18.8 0.95 1

8 29 2 14 SPT 3625 2563 0.93 14.0 1.42 0.95 1.2 1.05 23.7 0.89 21.0 0.92 1

9 36 2 9 SPT 4500 3000 0.88 9.0 1.42 1.00 1.2 1.05 16.1 0.81 13.1 0.90 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-111 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 1 81 MC 562.5 563 0.99 0.45 52.7 0.92 1.00 1.0 1.05 50.7 1.49 75.3 75.3 1.00 1

2 9.5 1 40 MC 1187.5 1188 0.98 0.45 26.0 0.92 1.00 1.0 1.05 25.0 1.23 30.7 30.7 1.00 1

3 14.5 1 80 MC 1812.5 1531 0.97 0.52 52.0 0.92 1.00 1.0 1.05 50.1 1.12 56.0 56.0 1.00 1 NON-LIQ.

4 19.5 1 57 MC 2437.5 1844 0.96 0.58 37.1 0.92 1.00 1.0 1.05 35.7 1.04 37.0 57% 49.4 1.00 1 NON-LIQ.

5 24.5 1 100 MC 3062.5 2156 0.94 0.61 65.0 0.92 1.00 1.0 1.05 62.6 0.97 60.4 60.4 0.97 1 NON-LIQ.

6 29.5 1 100 SPT 3687.5 2469 0.92 0.63 100.0 0.92 1.00 1.2 1.05 115.5 0.90 104.4 104.4 0.92 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-112 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 1 80 MC 250 250 1.00 0.45 52.0 0.92 1.00 1.0 1.05 50.1 1.66 83.1 83.1 1.00 1

2 4.5 1 41 MC 562.5 563 0.99 0.45 26.7 0.92 1.00 1.0 1.05 25.7 1.49 38.1 38.1 1.00 1

3 9.5 1 39 MC 1187.5 1188 0.98 0.45 25.4 0.92 1.00 1.0 1.05 24.4 1.23 29.9 29.9 1.00 1

4 14.5 1 53 MC 1812.5 1531 0.97 0.52 34.5 0.92 1.00 1.0 1.05 33.2 1.12 37.1 37.1 1.00 1 NON-LIQ.

5 19.5 1 100 MC 2437.5 1844 0.96 0.58 65.0 0.92 1.00 1.0 1.05 62.6 1.04 64.9 64.9 1.00 1 NON-LIQ.

6 24.5 1 45 MC 3062.5 2156 0.94 0.61 29.3 0.92 1.00 1.0 1.05 28.2 0.97 27.2 25% 34.6 0.97 1 NON-LIQ.

7 29.5 1 100 MC 3687.5 2469 0.92 0.63 65.0 0.92 1.00 1.0 1.05 62.6 0.90 56.5 56.5 0.92 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-114 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 100 MC 250 250 1.00 65.0 0.92 1.00 1.0 1.05 62.6 1.66 103.9 1.00 1

2 4.5 2 13 MC 562.5 563 0.99 8.5 0.92 1.00 1.0 1.05 8.1 1.49 12.1 1.00 1

3 9.5 2 63 MC 1187.5 1188 0.98 41.0 0.92 1.00 1.0 1.05 39.4 1.23 48.3 1.00 1

4 14.5 2 50 MC 1812.5 1531 0.97 32.5 0.92 1.00 1.0 1.05 31.3 1.12 35.0 1.00 1

5 19.5 2 39 MC 2437.5 1844 0.96 25.4 0.92 1.00 1.0 1.05 24.4 1.04 25.3 1.00 1

6 24.5 1 50 MC 3062.5 2156 0.94 0.61 32.5 0.92 1.00 1.0 1.05 31.3 0.97 30.2 30.2 0.97 1 NON-LIQ.

7 29.5 1 100 SPT 3687.5 2469 0.92 0.63 100.0 0.92 1.00 1.2 1.05 115.5 0.90 104.4 104.4 0.92 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-119 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 45% (spooling winch system, EGS B-53 (RED))
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 33 MC 250 250 1.00 21.5 0.75 1.00 1.0 1.05 16.9 1.66 28.0 1.00 1

2 4.5 2 41 MC 562.5 563 0.99 26.7 0.75 1.00 1.0 1.05 21.0 1.49 31.2 1.00 1

3 9.5 2 44 MC 1187.5 1188 0.98 28.6 0.75 1.00 1.0 1.05 22.5 1.23 27.6 1.00 1

4 14.5 2 39 MC 1812.5 1531 0.97 25.4 0.75 1.00 1.0 1.05 20.0 1.12 22.3 1.00 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-120 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 45% (spooling winch system, EGS B-53 (RED))
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 75 MC 250 250 1.00 48.8 0.75 1.00 1.0 1.05 38.4 1.66 63.7 1.00 1

2 4.5 2 85 MC 562.5 563 0.99 55.3 0.75 1.00 1.0 1.05 43.5 1.49 64.6 1.00 1

3 9.5 2 59 MC 1187.5 1188 0.98 38.4 0.75 1.00 1.0 1.05 30.2 1.23 37.0 1.00 1

4 14.5 2 76 MC 1812.5 1531 0.97 49.4 0.75 1.00 1.0 1.05 38.9 1.12 43.5 1.00 1

5 19.5 1 32 MC 2437.5 1844 0.96 0.58 20.8 0.75 1.00 1.0 1.05 16.4 1.04 17.0 30% 24.3 0.28 1.00 1 (0.60)

6 24.5 1 12 SPT 3062.5 2156 0.94 0.61 12.0 0.75 1.00 1.2 1.05 11.3 0.97 11.0 47% 18.1 0.19 0.98 1 (0.38)

7 29.5 1 11 SPT 3687.5 2469 0.92 0.63 11.0 0.75 1.00 1.2 1.05 10.4 0.90 9.4 25% 14.8 0.16 0.94 1 (0.29)

8 34.5 2 31 MC 4312.5 2781 0.89 20.2 0.75 1.00 1.0 1.05 15.9 0.85 13.5 0.89 1

9 39.5 2 63 MC 4937.5 3094 0.86 41.0 0.75 1.00 1.0 1.05 32.2 0.80 25.8 0.84 1

10 44.5 1 24 SPT 5562.5 3406 0.81 0.60 24.0 0.75 1.00 1.2 1.05 22.7 0.76 17.2 27% 23.9 0.27 0.82 1 (0.46)

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-121 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 16 MC 250 250 1.00 10.4 0.92 1.00 1.0 1.05 10.0 1.66 16.6 1.00 1

2 4.5 2 71 MC 562.5 563 0.99 46.2 0.92 1.00 1.0 1.05 44.4 1.49 66.0 1.00 1

3 9.5 2 42 MC 1187.5 1188 0.98 27.3 0.92 1.00 1.0 1.05 26.3 1.23 32.2 1.00 1

4 14.5 2 30 MC 1812.5 1531 0.97 19.5 0.92 1.00 1.0 1.05 18.8 1.12 21.0 1.00 1

5 19.5 2 37 MC 2437.5 1844 0.96 24.1 0.92 1.00 1.0 1.05 23.1 1.04 24.0 1.00 1

6 24.5 1 19 SPT 3062.5 2156 0.94 0.61 19.0 0.92 1.00 1.2 1.05 21.9 0.97 21.2 33% 29.9 0.46 0.97 1 (0.91)

7 29.5 1 30 SPT 3687.5 2469 0.92 0.63 30.0 0.92 1.00 1.2 1.05 34.7 0.90 31.3 30% 40.9 0.92 1 NON-LIQ.

8 34.5 2 21 MC 4312.5 2781 0.89 13.7 0.92 1.00 1.0 1.05 13.1 0.85 11.2 0.90 1

9 39.5 2 51 MC 4937.5 3094 0.86 33.2 0.92 1.00 1.0 1.05 31.9 0.80 25.6 0.84 1

10 44.5 2 32 MC 5562.5 3406 0.81 20.8 0.92 1.00 1.0 1.05 20.0 0.76 15.2 0.83 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-122 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 45% (spooling winch system, EGS B-40)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 23 MC 250 250 1.00 15.0 0.75 1.00 1.0 1.05 11.8 1.66 19.5 1.00 1

2 4.5 2 53 MC 562.5 563 0.99 34.5 0.75 1.00 1.0 1.05 27.1 1.49 40.3 1.00 1

3 9.5 2 37 MC 1187.5 1188 0.98 24.1 0.75 1.00 1.0 1.05 18.9 1.23 23.2 1.00 1

4 14.5 2 36 MC 1812.5 1531 0.97 23.4 0.75 1.00 1.0 1.05 18.4 1.12 20.6 1.00 1

5 19.5 2 26 MC 2437.5 1844 0.96 16.9 0.75 1.00 1.0 1.05 13.3 1.04 13.8 1.00 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-122 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 45% (spooling winch system, EGS B-40)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 30 MC 250 250 1.00 19.5 0.75 1.00 1.0 1.05 15.4 1.66 25.5 1.00 1

2 4.5 2 29 MC 562.5 563 0.99 18.9 0.75 1.00 1.0 1.05 14.8 1.49 22.0 1.00 1

3 9.5 2 28 MC 1187.5 1188 0.98 18.2 0.75 1.00 1.0 1.05 14.3 1.23 17.6 1.00 1

4 14.5 1 29 MC 1812.5 1531 0.97 0.52 18.9 0.75 1.00 1.0 1.05 14.8 1.12 16.6 43% 24.9 0.29 1.00 1 (0.69)

5 19.5 2 23 MC 2437.5 1844 0.96 15.0 0.75 1.00 1.0 1.05 11.8 1.04 12.2 1.00 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-124 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 26 MC 250 250 1.00 16.9 0.92 1.00 1.0 1.05 16.3 1.66 27.0 1.00 1

2 4.5 2 42 MC 562.5 563 0.99 27.3 0.92 1.00 1.0 1.05 26.3 1.49 39.0 1.00 1

3 9.5 2 22 MC 1187.5 1188 0.98 14.3 0.92 1.00 1.0 1.05 13.8 1.23 16.9 1.00 1

4 14.5 1 13 MC 1812.5 1531 0.97 0.52 8.5 0.92 1.00 1.0 1.05 8.1 1.12 9.1 33% 15.6 0.17 1.00 1 (0.39)

5 19.5 2 12 MC 2437.5 1844 0.96 7.8 0.92 1.00 1.0 1.05 7.5 1.04 7.8 1.00 1

6 24.5 1 19 SPT 3062.5 2156 0.94 0.61 19.0 0.92 1.00 1.2 1.05 21.9 0.97 21.2 7% 21.5 0.23 0.97 1 (0.46)

7 29.5 1 12 SPT 3687.5 2469 0.92 0.63 12.0 0.92 1.00 1.2 1.05 13.9 0.90 12.5 19% 16.9 0.18 0.94 1 (0.33)

8 34.5 2 23 SPT 4312.5 2781 0.89 23.0 0.92 1.00 1.2 1.05 26.6 0.85 22.6 0.88 1

9 39.5 2 27 MC 4937.5 3094 0.86 17.6 0.92 1.00 1.0 1.05 16.9 0.80 13.5 0.86 1

10 44.5 2 10 MC 5562.5 3406 0.81 6.5 0.92 1.00 1.0 1.05 6.3 0.76 4.7 0.88 1

11 49.5 2 37 MC 6187.5 3719 0.76 24.1 0.92 1.00 1.0 1.05 23.1 0.72 16.6 0.79 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-125 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 20 MC 562.5 563 0.99 13.0 0.92 1.00 1.0 1.05 12.5 1.49 18.6 1.00 1

2 9.5 2 32 MC 1187.5 1188 0.98 20.8 0.92 1.00 1.0 1.05 20.0 1.23 24.6 1.00 1

3 14.5 2 11 MC 1812.5 1531 0.97 7.2 0.92 1.00 1.0 1.05 6.9 1.12 7.7 1.00 1

4 19.5 2 26 MC 2437.5 1844 0.96 16.9 0.92 1.00 1.0 1.05 16.3 1.04 16.9 1.00 1

5 24.5 1 47 MC 3062.5 2156 0.94 0.61 30.6 0.92 1.00 1.0 1.05 29.4 0.97 28.4 19% 33.9 0.97 1 NON-LIQ.

6 29.5 1 23 MC 3687.5 2469 0.92 0.63 15.0 0.92 1.00 1.0 1.05 14.4 0.90 13.0 29% 19.5 0.21 0.93 1 (0.39)

7 34.5 2 58 MC 4312.5 2781 0.89 37.7 0.92 1.00 1.0 1.05 36.3 0.85 30.8 0.88 1

8 39.5 2 21 MC 4937.5 3094 0.86 13.7 0.92 1.00 1.0 1.05 13.1 0.80 10.5 0.87 1

9 44.5 1 28 MC 5562.5 3406 0.81 0.60 18.2 0.92 1.00 1.0 1.05 17.5 0.76 13.3 40% 20.9 0.23 0.83 1 (0.39)

10 49.5 1 46 MC 6187.5 3719 0.76 0.57 29.9 0.92 1.00 1.0 1.05 28.8 0.72 20.7 40% 29.8 0.46 0.78 1 (0.77)

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-126 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 15 MC 562.5 563 0.99 9.8 0.92 1.00 1.0 1.05 9.4 1.49 13.9 1.00 1

2 9.5 2 26 MC 1187.5 1188 0.98 16.9 0.92 1.00 1.0 1.05 16.3 1.23 20.0 1.00 1

3 14.5 2 18 MC 1812.5 1531 0.97 11.7 0.92 1.00 1.0 1.05 11.3 1.12 12.6 1.00 1

4 19.5 2 10 MC 2437.5 1844 0.96 6.5 0.92 1.00 1.0 1.05 6.3 1.04 6.5 1.00 1

5 24.5 2 30 MC 3062.5 2156 0.94 19.5 0.92 1.00 1.0 1.05 18.8 0.97 18.1 0.97 1

6 29.5 2 19 MC 3687.5 2469 0.92 12.4 0.92 1.00 1.0 1.05 11.9 0.90 10.7 0.94 1

7 34.5 2 32 MC 4312.5 2781 0.89 20.8 0.92 1.00 1.0 1.05 20.0 0.85 17.0 0.88 1

8 39.5 2 57 MC 4937.5 3094 0.86 37.1 0.92 1.00 1.0 1.05 35.7 0.80 28.6 0.84 1

9 44.5 1 45 MC 5562.5 3406 0.81 0.60 29.3 0.92 1.00 1.0 1.05 28.2 0.76 21.3 30% 29.3 0.43 0.81 1 (0.71)

10 49.5 1 72 MC 6187.5 3719 0.76 0.57 46.8 0.92 1.00 1.0 1.05 45.0 0.72 32.4 32.4 0.78 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-127 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 21 MC 250 250 1.00 13.7 0.92 1.00 1.0 1.05 13.1 1.66 21.8 1.00 1

2 4.5 2 33 MC 562.5 563 0.99 21.5 0.92 1.00 1.0 1.05 20.6 1.49 30.7 1.00 1

3 9.5 2 27 MC 1187.5 1188 0.98 17.6 0.92 1.00 1.0 1.05 16.9 1.23 20.7 1.00 1

4 14.5 2 25 MC 1812.5 1531 0.97 16.3 0.92 1.00 1.0 1.05 15.6 1.12 17.5 1.00 1

5 19.5 2 34 MC 2437.5 1844 0.96 22.1 0.92 1.00 1.0 1.05 21.3 1.04 22.1 1.00 1

6 24.5 2 51 MC 3062.5 2156 0.94 33.2 0.92 1.00 1.0 1.05 31.9 0.97 30.8 0.97 1

7 29.5 1 39 MC 3687.5 2469 0.92 0.63 25.4 0.92 1.00 1.0 1.05 24.4 0.90 22.1 35% 31.5 0.92 1 NON-LIQ.

8 34.5 1 35 MC 4312.5 2781 0.89 0.63 22.8 0.92 1.00 1.0 1.05 21.9 0.85 18.6 21% 24.0 0.27 0.88 1 (0.47)

9 39.5 1 34 MC 4937.5 3094 0.86 0.62 22.1 0.92 1.00 1.0 1.05 21.3 0.80 17.0 20% 22.0 0.24 0.85 1 (0.41)

10 44.5 1 51 MC 5562.5 3406 0.81 0.60 33.2 0.92 1.00 1.0 1.05 31.9 0.76 24.2 20% 29.7 0.45 0.81 1 (0.75)

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-128 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 45% (spooling winch system, EGS B-53 (RED))
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 25 MC 250 250 1.00 16.3 0.75 1.00 1.0 1.05 12.8 1.66 21.2 1.00 1

2 4.5 2 36 MC 562.5 563 0.99 23.4 0.75 1.00 1.0 1.05 18.4 1.49 27.4 1.00 1

3 9.5 2 47 MC 1187.5 1188 0.98 30.6 0.75 1.00 1.0 1.05 24.1 1.23 29.5 1.00 1

4 14.5 2 32 MC 1812.5 1531 0.97 20.8 0.75 1.00 1.0 1.05 16.4 1.12 18.3 1.00 1

5 19.5 1 47 MC 2437.5 1844 0.96 0.58 30.6 0.75 1.00 1.0 1.05 24.1 1.04 24.9 15% 28.6 0.39 1.00 1 (0.85)

6 24.5 1 100 MC 3062.5 2156 0.94 0.61 65.0 0.75 1.00 1.0 1.05 51.2 0.97 49.4 49.4 0.97 1 NON-LIQ.

7 29.5 2 29 SPT 3687.5 2469 0.92 29.0 0.75 1.00 1.2 1.05 27.4 0.90 24.8 0.92 1

8 34.5 1 44 SPT 4312.5 2781 0.89 0.63 44.0 0.75 1.00 1.2 1.05 41.6 0.85 35.3 35.3 0.88 1 NON-LIQ.

9 39.5 1 31 SPT 4937.5 3094 0.86 0.62 31.0 0.75 1.00 1.2 1.05 29.3 0.80 23.5 35% 33.2 0.84 1 NON-LIQ.

10 44.5 1 46 MC 5562.5 3406 0.81 0.60 29.9 0.75 1.00 1.0 1.05 23.5 0.76 17.8 45% 26.4 0.32 0.81 1 (0.54)

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. R-10-128A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer Technicon)BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)
CRR7.5N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

1 6 2 9 SPT 750 750 0.99 9.0 1.42 0.75 1.2 1.05 12.0 1.40 16.8 1.00 1

2 11 2 12 SPT 1375 1313 0.98 12.0 1.42 0.80 1.2 1.05 17.1 1.19 20.3 1.00 1

3 16 1 21 SPT 2000 1625 0.97 0.54 21.0 1.42 0.85 1.2 1.05 31.9 1.09 34.8 34.8 1.00 1 NON-LIQ.

4 21 1 15 SPT 2625 1938 0.95 0.59 15.0 1.42 0.95 1.2 1.05 25.4 1.01 25.8 20% 31.5 1.00 1 NON-LIQ.

5 26 1 14 SPT 3250 2250 0.94 0.62 14.0 1.42 0.95 1.2 1.05 23.7 0.95 22.5 45% 32.0 0.96 1 NON-LIQ.

6 31 1 15 SPT 3875 2563 0.92 0.63 15.0 1.42 1.00 1.2 1.05 26.8 0.89 23.7 12% 26.0 0.31 0.92 1 (0.57)

7 36 1 5 SPT 4500 2875 0 88 0 63 5 0 1 42 1 00 1 2 1 05 8 9 0 83 7 4 20% 11 7 0 13 0 92 1 (0 23)7 36 1 5 SPT 4500 2875 0.88 0.63 5.0 1.42 1.00 1.2 1.05 8.9 0.83 7.4 20% 11.7 0.13 0.92 1 (0.23)

8 39 1 15 SPT 4875 3063 0.86 0.62 15.0 1.42 1.00 1.2 1.05 26.8 0.81 21.6 24% 28.1 0.37 0.87 1 (0.64)

9 42 1 15 SPT 5250 3250 0.83 0.61 15.0 1.42 1.00 1.2 1.05 26.8 0.78 20.9 24% 27.3 0.35 0.86 1 (0.60)

10 45 1 12 SPT 5625 3438 0.80 0.60 12.0 1.42 1.00 1.2 1.05 21.4 0.75 16.1 13% 18.6 0.20 0.85 1 (0.35)

11 48 1 35 SPT 6000 3625 0.77 0.58 35.0 1.42 1.00 1.2 1.05 62.5 0.73 45.6 45.6 0.79 1 NON-LIQ.

12 51 1 38 SPT 6375 3813 0.74 0.56 38.0 1.42 1.00 1.2 1.05 67.8 0.71 48.0 48.0 0.77 1 NON-LIQ.

13 54 1 29 SPT 6750 4000 0.71 0.55 29.0 1.42 1.00 1.2 1.05 51.8 0.69 35.6 35.6 0.76 1 NON-LIQ.

14 57 1 15 SPT 7125 4188 0.68 0.53 15.0 1.42 1.00 1.2 1.05 26.8 0.67 17.9 17% 22.0 0.24 0.80 1 (0.45)

15 60 1 19 SPT 7500 4375 0.66 0.51 19.0 1.42 1.00 1.2 1.05 33.9 0.65 22.0 17% 26.4 0.32 0.77 1 (0.60)

16 65 1 12 SPT 8125 4688 0.62 0.49 12.0 1.42 1.00 1.2 1.05 21.4 0.62 13.3 52% 21.0 0.23 0.79 1 (0.45)

17 70 2 20 SPT 8750 5000 0.59 20.0 1.42 1.00 1.2 1.05 35.7 0.59 21.2 0.74 1

18 80 2 37 SPT 10000 5625 0.55 37.0 1.42 1.00 1.2 1.05 66.0 0.55 36.2 0.66 1

Note:

1 Th ti f t C (E R ti ) C (B h l Di t ) C (R d L th) d C (S li M th d li ) Y d t l (2001)1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

for FC > 35%  = 5.0,  = 1.2      for FC  35%                  5.0,                                 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  
Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-129 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 18 MC 250 250 1.00 11.7 0.92 1.00 1.0 1.05 11.3 1.66 18.7 1.00 1

2 4.5 2 32 MC 562.5 563 0.99 20.8 0.92 1.00 1.0 1.05 20.0 1.49 29.7 1.00 1

3 9.5 2 18 MC 1187.5 1188 0.98 11.7 0.92 1.00 1.0 1.05 11.3 1.23 13.8 1.00 1

4 14.5 1 28 MC 1812.5 1531 0.97 0.52 18.2 0.92 1.00 1.0 1.05 17.5 1.12 19.6 44% 28.5 0.39 1.00 1 (0.92)

5 19.5 2 25 MC 2437.5 1844 0.96 16.3 0.92 1.00 1.0 1.05 15.6 1.04 16.2 1.00 1

6 24.5 2 23 MC 3062.5 2156 0.94 15.0 0.92 1.00 1.0 1.05 14.4 0.97 13.9 0.97 1

7 29.5 1 62 MC 3687.5 2469 0.92 0.63 40.3 0.92 1.00 1.0 1.05 38.8 0.90 35.1 35.1 0.92 1 NON-LIQ.

8 34.5 1 19 SPT 4312.5 2781 0.89 0.63 19.0 0.92 1.00 1.2 1.05 21.9 0.85 18.6 30% 26.2 0.32 0.89 1 (0.55)

9 39.5 1 35 MC 4937.5 3094 0.86 0.62 22.8 0.92 1.00 1.0 1.05 21.9 0.80 17.5 26% 24.1 0.27 0.85 1 (0.46)

10 44.5 1 65 SPT 5562.5 3406 0.81 0.60 65.0 0.92 1.00 1.2 1.05 75.1 0.76 56.9 25% 67.7 0.81 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-130 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 6 2 12 MC 750 750 0.99 7.8 0.92 1.00 1.0 1.05 7.5 1.40 10.5 1.00 1

2 9.5 2 10 MC 1187.5 1188 0.98 6.5 0.92 1.00 1.0 1.05 6.3 1.23 7.7 1.00 1

3 14.5 2 14 MC 1812.5 1531 0.97 9.1 0.92 1.00 1.0 1.05 8.8 1.12 9.8 1.00 1

4 19.5 2 16 MC 2437.5 1844 0.96 10.4 0.92 1.00 1.0 1.05 10.0 1.04 10.4 1.00 1

5 24.5 2 18 MC 3062.5 2156 0.94 11.7 0.92 1.00 1.0 1.05 11.3 0.97 10.9 0.98 1

6 29.5 1 17 MC 3687.5 2469 0.92 0.63 11.1 0.92 1.00 1.0 1.05 10.6 0.90 9.6 49% 16.5 0.18 0.94 1 (0.33)

7 34.5 1 22 MC 4312.5 2781 0.89 0.63 14.3 0.92 1.00 1.0 1.05 13.8 0.85 11.7 35% 19.0 0.20 0.90 1 (0.36)

8 39.5 1 100 SPT 4937.5 3094 0.86 0.62 100.0 0.92 1.00 1.2 1.05 115.5 0.80 92.5 92.5 0.84 1 NON-LIQ.

9 44.5 1 73 SPT 5562.5 3406 0.81 0.60 73.0 0.92 1.00 1.2 1.05 84.3 0.76 63.9 63.9 0.81 1 NON-LIQ.

10 49.5 1 67 SPT 6187.5 3719 0.76 0.57 67.0 0.92 1.00 1.2 1.05 77.4 0.72 55.6 27% 67.4 0.78 1 NON-LIQ.

11 54.5 1 54 SPT 6812.5 4031 0.71 0.54 54.0 0.92 1.00 1.2 1.05 62.4 0.68 42.7 42.7 0.76 1 NON-LIQ.

12 59.5 2 38 SPT 7437.5 4344 0.66 38.0 0.92 1.00 1.2 1.05 43.9 0.65 28.6 0.73 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-133 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 60% (spooling winch system, EGS B-60)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 15 MC 250 250 1.00 9.8 1.00 1.00 1.0 1.05 10.2 1.66 17.0 1.00 1

2 4.5 2 26 MC 562.5 563 0.99 16.9 1.00 1.00 1.0 1.05 17.7 1.49 26.4 1.00 1

3 9.5 2 24 MC 1187.5 1188 0.98 15.6 1.00 1.00 1.0 1.05 16.4 1.23 20.1 1.00 1

4 14.5 1 20 MC 1812.5 1531 0.97 0.52 13.0 1.00 1.00 1.0 1.05 13.7 1.12 15.3 35% 23.3 0.26 1.00 1 (0.62)

5 19.5 2 16 MC 2437.5 1844 0.96 10.4 1.00 1.00 1.0 1.05 10.9 1.04 11.3 1.00 1

6 24.5 2 34 MC 3062.5 2156 0.94 22.1 1.00 1.00 1.0 1.05 23.2 0.97 22.4 0.97 1

7 29.5 2 21 MC 3687.5 2469 0.92 13.7 1.00 1.00 1.0 1.05 14.3 0.90 13.0 0.93 1

8 34.5 2 22 MC 4312.5 2781 0.89 14.3 1.00 1.00 1.0 1.05 15.0 0.85 12.8 0.90 1

9 39.5 2 38 MC 4937.5 3094 0.86 24.7 1.00 1.00 1.0 1.05 25.9 0.80 20.8 0.84 1

10 44.5 1 49 MC 5562.5 3406 0.81 0.60 31.9 1.00 1.00 1.0 1.05 33.4 0.76 25.3 23% 31.9 0.81 1 NON-LIQ.

11 49.5 1 86 MC 6187.5 3719 0.76 0.57 55.9 1.00 1.00 1.0 1.05 58.7 0.72 42.2 42.2 0.78 1 NON-LIQ.

12 54.5 1 40 MC 6812.5 4031 0.71 0.54 26.0 1.00 1.00 1.0 1.05 27.3 0.68 18.7 15% 22.1 0.24 0.77 1 (0.42)

13 59.5 1 25 MC 7437.5 4344 0.66 0.52 16.3 1.00 1.00 1.0 1.05 17.1 0.65 11.1 17% 14.8 0.16 0.79 1 (0.30)

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. R-10-133A 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer Technicon)BOREHOLE DIA (in)= 5 HAMMER ENERGY = 85% (Automatic Hammer, Technicon)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS CRR7.5N60 CN (N1)60 F.C.

1 5 2 9 SPT 625 625 0.99 9.0 1.42 0.75 1.2 1.05 12.0 1.45 17.5 1.00 1

2 10 2 11 SPT 1250 1250 0.98 11.0 1.42 0.80 1.2 1.05 15.7 1.21 18.9 1.00 1

3 13 2 11 SPT 1625 1438 0.97 11.0 1.42 0.85 1.2 1.05 16.7 1.15 19.1 1.00 1

4 16 2 16 SPT 2000 1625 0.97 16.0 1.42 0.85 1.2 1.05 24.3 1.09 26.5 1.00 1

5 20 2 16 SPT 2500 1875 0.96 16.0 1.42 0.95 1.2 1.05 27.1 1.03 27.9 1.00 1

6 25 2 18 SPT 3125 2188 0.94 18.0 1.42 0.95 1.2 1.05 30.5 0.96 29.3 0.97 1

7 30 2 16 SPT 3750 2500 0 92 16 0 1 42 1 00 1 2 1 05 28 6 0 90 25 6 0 93 17 30 2 16 SPT 3750 2500 0.92 16.0 1.42 1.00 1.2 1.05 28.6 0.90 25.6 0.93 1

8 35 2 6 SPT 4375 2813 0.89 6.0 1.42 1.00 1.2 1.05 10.7 0.84 9.0 0.92 1

9 40 2 15 SPT 5000 3125 0.85 15.0 1.42 1.00 1.2 1.05 26.8 0.80 21.3 0.87 1

10 43 1 14 SPT 5375 3313 0.82 0.61 14.0 1.42 1.00 1.2 1.05 25.0 0.77 19.2 40% 28.1 0.37 0.85 1 (0.65)

11 46 1 14 SPT 5750 3500 0.79 0.59 14.0 1.42 1.00 1.2 1.05 25.0 0.75 18.6 35% 27.4 0.35 0.84 1 (0.61)

12 49 1 17 SPT 6125 3688 0.76 0.58 17.0 1.42 1.00 1.2 1.05 30.3 0.72 21.9 35% 31.3 0.82 1 NON-LIQ.

13 52 1 25 SPT 6500 3875 0.73 0.56 25.0 1.42 1.00 1.2 1.05 44.6 0.70 31.3 31.3 0.78 1 NON-LIQ.

14 55 1 45 SPT 6875 4063 0.70 0.54 45.0 1.42 1.00 1.2 1.05 80.3 0.68 54.7 54.7 0.75 1 NON-LIQ.

15 58 1 27 SPT 7250 4250 0.68 0.52 27.0 1.42 1.00 1.2 1.05 48.2 0.66 31.9 31.9 0.75 1 NON-LIQ.

16 61 1 33 SPT 7625 4438 0.65 0.51 33.0 1.42 1.00 1.2 1.05 58.9 0.64 37.9 37.9 0.73 1 NON-LIQ.

17 64 1 30 SPT 8000 4625 0.63 0.50 30.0 1.42 1.00 1.2 1.05 53.6 0.63 33.5 33.5 0.72 1 NON-LIQ.

18 70 1 21 SPT 8750 5000 0.59 0.47 21.0 1.42 1.00 1.2 1.05 37.5 0.59 22.3 22.3 0.25 0.74 1 (0.48)

Note:

1 Th ti f t C (E R ti ) C (B h l Di t ) C (R d L th) d C (S li M th d li ) Y d t l (2001)1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

for FC > 35%  = 5.0,  = 1.2      for FC  35%                  5.0,                                 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  
Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-134 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 19 MC 562.5 563 0.99 12.4 0.92 1.00 1.0 1.05 11.9 1.49 17.7 1.00 1

2 9.5 2 30 MC 1187.5 1188 0.98 19.5 0.92 1.00 1.0 1.05 18.8 1.23 23.0 1.00 1

3 14.5 2 25 MC 1812.5 1531 0.97 16.3 0.92 1.00 1.0 1.05 15.6 1.12 17.5 1.00 1

4 19.5 2 13 MC 2437.5 1844 0.96 8.5 0.92 1.00 1.0 1.05 8.1 1.04 8.4 1.00 1

5 24.5 2 16 MC 3062.5 2156 0.94 10.4 0.92 1.00 1.0 1.05 10.0 0.97 9.7 0.98 1

6 29.5 2 10 MC 3687.5 2469 0.92 6.5 0.92 1.00 1.0 1.05 6.3 0.90 5.7 0.95 1

7 34.5 1 35 MC 4312.5 2781 0.89 0.63 22.8 0.92 1.00 1.0 1.05 21.9 0.85 18.6 29% 26.0 0.31 0.88 1 (0.54)

8 39.5 2 22 MC 4937.5 3094 0.86 14.3 0.92 1.00 1.0 1.05 13.8 0.80 11.0 0.87 1

9 44.5 2 51 MC 5562.5 3406 0.81 33.2 0.92 1.00 1.0 1.05 31.9 0.76 24.2 0.81 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-135 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 60% (spooling winch system, EGS B-61)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 17 MC 562.5 563 0.99 11.1 1.00 1.00 1.0 1.05 11.6 1.49 17.2 1.00 1

2 9.5 2 22 MC 1187.5 1188 0.98 14.3 1.00 1.00 1.0 1.05 15.0 1.23 18.4 1.00 1

3 14.5 1 15 MC 1812.5 1531 0.97 0.52 9.8 1.00 1.00 1.0 1.05 10.2 1.12 11.5 26% 17.3 0.18 1.00 1 (0.43)

4 19.5 1 15 MC 2437.5 1844 0.96 0.58 9.8 1.00 1.00 1.0 1.05 10.2 1.04 10.6 26% 16.3 0.17 1.00 1 (0.37)

5 24.5 2 24 MC 3062.5 2156 0.94 15.6 1.00 1.00 1.0 1.05 16.4 0.97 15.8 0.97 1

6 29.5 2 27 MC 3687.5 2469 0.92 17.6 1.00 1.00 1.0 1.05 18.4 0.90 16.7 0.93 1

7 34.5 1 18 MC 4312.5 2781 0.89 0.63 11.7 1.00 1.00 1.0 1.05 12.3 0.85 10.4 34% 17.3 0.18 0.91 1 (0.33)

8 39.5 1 17 MC 4937.5 3094 0.86 0.62 11.1 1.00 1.00 1.0 1.05 11.6 0.80 9.3 34% 16.0 0.17 0.88 1 (0.30)

9 44.5 1 18 MC 5562.5 3406 0.81 0.60 11.7 1.00 1.00 1.0 1.05 12.3 0.76 9.3 34% 16.0 0.17 0.86 1 (0.30)

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-136 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 25 MC 250 250 1.00 16.3 0.92 1.00 1.0 1.05 15.6 1.66 26.0 1.00 1

2 4.5 1 25 MC 562.5 563 0.99 0.45 16.3 0.92 1.00 1.0 1.05 15.6 1.49 23.2 35% 32.9 1.00 1

3 9.5 1 34 MC 1187.5 1188 0.98 0.45 22.1 0.92 1.00 1.0 1.05 21.3 1.23 26.1 35% 36.3 1.00 1

4 14.5 2 33 MC 1812.5 1531 0.97 21.5 0.92 1.00 1.0 1.05 20.6 1.12 23.1 1.00 1

5 19.5 2 21 MC 2437.5 1844 0.96 13.7 0.92 1.00 1.0 1.05 13.1 1.04 13.6 1.00 1

6 24.5 2 38 MC 3062.5 2156 0.94 24.7 0.92 1.00 1.0 1.05 23.8 0.97 23.0 0.97 1

7 29.5 1 26 MC 3687.5 2469 0.92 0.63 16.9 0.92 1.00 1.0 1.05 16.3 0.90 14.7 18% 18.9 0.20 0.93 1 (0.37)

8 34.5 1 12 MC 4312.5 2781 0.89 0.63 7.8 0.92 1.00 1.0 1.05 7.5 0.85 6.4 21% 10.7 0.12 0.92 1 (0.21)

9 39.5 2 23 MC 4937.5 3094 0.86 15.0 0.92 1.00 1.0 1.05 14.4 0.80 11.5 0.87 1

10 44.5 1 63 MC 5562.5 3406 0.81 0.60 41.0 0.92 1.00 1.0 1.05 39.4 0.76 29.9 10% 31.4 0.81 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-137 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 17 MC 250 250 1.00 11.1 0.92 1.00 1.0 1.05 10.6 1.66 17.7 1.00 1

2 4.5 2 18 MC 562.5 563 0.99 11.7 0.92 1.00 1.0 1.05 11.3 1.49 16.7 1.00 1

3 9.5 1 17 MC 1187.5 1188 0.98 0.45 11.1 0.92 1.00 1.0 1.05 10.6 1.23 13.0 13.0 1.00 1

4 14.5 2 27 MC 1812.5 1531 0.97 17.6 0.92 1.00 1.0 1.05 16.9 1.12 18.9 1.00 1

5 19.5 2 23 MC 2437.5 1844 0.96 15.0 0.92 1.00 1.0 1.05 14.4 1.04 14.9 1.00 1

6 24.5 2 36 MC 3062.5 2156 0.94 23.4 0.92 1.00 1.0 1.05 22.5 0.97 21.8 0.97 1

7 29.5 1 26 MC 3687.5 2469 0.92 0.63 16.9 0.92 1.00 1.0 1.05 16.3 0.90 14.7 59% 22.6 0.25 0.93 1 (0.46)

8 34.5 1 28 MC 4312.5 2781 0.89 0.63 18.2 0.92 1.00 1.0 1.05 17.5 0.85 14.9 14.9 0.16 0.89 1 (0.28)

9 39.5 1 45 MC 4937.5 3094 0.86 0.62 29.3 0.92 1.00 1.0 1.05 28.2 0.80 22.5 22.5 0.25 0.84 1 (0.42)

10 44.5 1 100 MC 5562.5 3406 0.81 0.60 65.0 0.92 1.00 1.0 1.05 62.6 0.76 47.4 47.4 0.81 1 NON-LIQ.

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS
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LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-138 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 15 MC 562.5 563 0.99 9.8 0.92 1.00 1.0 1.05 9.4 1.49 13.9 1.00 1

2 9.5 2 29 MC 1187.5 1188 0.98 18.9 0.92 1.00 1.0 1.05 18.1 1.23 22.3 1.00 1

3 14.5 2 17 MC 1812.5 1531 0.97 11.1 0.92 1.00 1.0 1.05 10.6 1.12 11.9 1.00 1

4 19.5 2 21 MC 2437.5 1844 0.96 13.7 0.92 1.00 1.0 1.05 13.1 1.04 13.6 1.00 1

5 24.5 2 18 MC 3062.5 2156 0.94 11.7 0.92 1.00 1.0 1.05 11.3 0.97 10.9 0.98 1

6 29.5 2 25 MC 3687.5 2469 0.92 16.3 0.92 1.00 1.0 1.05 15.6 0.90 14.1 0.93 1

7 34.5 2 19 MC 4312.5 2781 0.89 12.4 0.92 1.00 1.0 1.05 11.9 0.85 10.1 0.90 1

8 39.5 2 46 MC 4937.5 3094 0.86 29.9 0.92 1.00 1.0 1.05 28.8 0.80 23.0 0.84 1

9 44.5 2 21 MC 5562.5 3406 0.81 13.7 0.92 1.00 1.0 1.05 13.1 0.76 10.0 0.85 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-139 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 1 39 MC 562.5 563 0.99 0.45 25.4 0.92 1.00 1.0 1.05 24.4 1.49 36.2 36.2 1.00 1

2 9.5 2 25 MC 1187.5 1188 0.98 16.3 0.92 1.00 1.0 1.05 15.6 1.23 19.2 1.00 1

3 14.5 2 14 MC 1812.5 1531 0.97 9.1 0.92 1.00 1.0 1.05 8.8 1.12 9.8 1.00 1

4 19.5 2 22 MC 2437.5 1844 0.96 14.3 0.92 1.00 1.0 1.05 13.8 1.04 14.3 1.00 1

5 24.5 2 17 SPT 3062.5 2156 0.94 17.0 0.92 1.00 1.2 1.05 19.6 0.97 19.0 0.97 1

6 29.5 2 43 MC 3687.5 2469 0.92 28.0 0.92 1.00 1.0 1.05 26.9 0.90 24.3 0.92 1

7 34.5 1 21 SPT 4312.5 2781 0.89 0.63 21.0 0.92 1.00 1.2 1.05 24.3 0.85 20.6 23% 26.7 0.33 0.88 1 (0.57)

8 39.5 2 30 SPT 4937.5 3094 0.86 30.0 0.92 1.00 1.2 1.05 34.7 0.80 27.8 0.84 1

9 44.5 2 43 MC 5562.5 3406 0.81 28.0 0.92 1.00 1.0 1.05 26.9 0.76 20.4 0.81 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. A-09-140 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 6 HAMMER ENERGY = 55% (spooling winch system, EGS B-56)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow Sample v v'

No (ft) Type Count Type (psf) (psf)

1 4.5 2 32 MC 562.5 563 0.99 20.8 0.92 1.00 1.0 1.05 20.0 1.49 29.7 1.00 1

2 9.5 2 40 MC 1187.5 1188 0.98 26.0 0.92 1.00 1.0 1.05 25.0 1.23 30.7 1.00 1

3 14.5 2 28 MC 1812.5 1531 0.97 18.2 0.92 1.00 1.0 1.05 17.5 1.12 19.6 1.00 1

4 19.5 2 13 SPT 2437.5 1844 0.96 13.0 0.92 1.00 1.2 1.05 15.0 1.04 15.6 1.00 1

5 24.5 1 17 MC 3062.5 2156 0.94 0.61 11.1 0.92 1.00 1.0 1.05 10.6 0.97 10.3 45% 17.3 0.18 0.98 1 (0.37)

6 29.5 1 17 SPT 3687.5 2469 0.92 0.63 17.0 0.92 1.00 1.2 1.05 19.6 0.90 17.7 45% 26.3 0.32 0.93 1 (0.59)

7 34.5 2 42 MC 4312.5 2781 0.89 27.3 0.92 1.00 1.0 1.05 26.3 0.85 22.3 0.88 1

8 39.5 1 13 SPT 4937.5 3094 0.86 0.62 13.0 0.92 1.00 1.2 1.05 15.0 0.80 12.0 12.0 0.13 0.87 1 (0.23)

9 44.5 2 35 MC 5562.5 3406 0.81 22.8 0.92 1.00 1.0 1.05 21.9 0.76 16.6 0.82 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 
3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2
4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CRR7.5

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C.

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.(N1)60, CS

Liquefaction 80-680-12 (2011 0706).xlsx 7/10/2011



LIQUEFACTION POTENTIAL ANALYSIS  (SPT procedures per Youd et al, 2001)

PROJECT NAME 80-680-12 INTERCHANGE SOIL GROUPS FAULT INFO
PROJECT NO. 209130.GDR 1. GRAVELS, SANDS AND NONPLASTIC SILTS GREEN VALLEY FAULT
BORING NO. R-12-151 2. CLAYS AND PLASTIC SILTS a max  (g)= 0.7

FAULT M w  = 6.9
BOREHOLE DIA (in)= 5 HAMMER ENERGY = 60% (Automatic Hammer, Woodward Drilling)
GW DEPTH (ft)= 10 MSF = 1.24

Sample Depth Soil Blow
Sample

r
v v'

No (ft) Type Count Type (psf) (psf)

1 2 2 21 MC 250 250 1.00 13.7 1.00 1.00 1.0 1.05 14.3 1.66 23.8 1.00 1

2 5 2 15 MC 625 625 0.99 9.8 1.00 1.00 1.0 1.05 10.2 1.45 14.9 1.00 1

3 10 2 26 MC 1250 1250 0.98 16.9 1.00 1.00 1.0 1.05 17.7 1.21 21.4 1.00 1

4 15 2 70 MC 1875 1563 0.97 45.5 1.00 1.00 1.0 1.05 47.8 1.11 53.0 1.00 1

5 20 1 37 MC 2500 1875 0.96 0.58 24.1 1.00 1.00 1.0 1.05 25.3 1.03 26.0 27% 33.9 1.00 1 NON-LIQ.

6 25 2 36 MC 3125 2188 0.94 23.4 1.00 1.00 1.0 1.05 24.6 0.96 23.6 0.96 1

7 30 2 16 MC 3750 2500 0.92 10.4 1.00 1.00 1.0 1.05 10.9 0.90 9.8 0.94 1

8 35 1 92 MC 4375 2813 0.89 0.63 59.8 1.00 1.00 1.0 1.05 62.8 0.84 53.0 53.0 0.87 1 NON-LIQ.

9 40 1 89 MC 5000 3125 0.85 0.62 57.9 1.00 1.00 1.0 1.05 60.7 0.80 48.4 48.4 0.84 1 NON-LIQ.

10 45 1 92 MC 5625 3438 0.80 0.60 59.8 1.00 1.00 1.0 1.05 62.8 0.75 47.3 47.3 0.81 1 NON-LIQ.

11 50 2 64 MC 6250 3750 0.75 41.6 1.00 1.00 1.0 1.05 43.7 0.72 31.3 0.78 1

12 60 2 59 MC 7500 4375 0.66 38.4 1.00 1.00 1.0 1.05 40.3 0.65 26.2 0.73 1

13 70 2 68 MC 8750 5000 0.59 44.2 1.00 1.00 1.0 1.05 46.4 0.59 27.6 0.69 1

14 80 1 100 MC 10000 5625 0.55 0.44 65.0 1.00 1.00 1.0 1.05 68.3 0.55 37.4 37.4 0.66 1 NON-LIQ.

15 90 1 100 MC 11250 6250 0.52 0.43 65.0 1.00 1.00 1.0 1.05 68.3 0.51 34.7 34.7 0.63 1 NON-LIQ.

16 100 2 51 MC 12500 6875 0.50 33.2 1.00 1.00 1.0 1.05 34.8 0.47 16.5 0.64 1

Note:

1. The correction factors CE (Energy Ratio), CB (Borehole Diameter), CR (Rod Length) and CS (Sampling Method-liner) are per Youd et al. (2001).

2. For correction of overburden, CN = 2.2/(1.2 + v'/Pa) with a maximum value of 1.7 per Kayen et al. (1992) as cited in Youd et al. (2001). 

3. The influence of Fines Contents are expressed by the following correction: (N1)60cs =  +  (N1)60

    where  and  = coefficients determined from the following relationships

      for FC < 5%                   = 0,                                    = 1.0

      for 5% < FC < 35%        = exp(1.76-(190/FC2)),    = (0.99+(FC1.5/1000))

      for FC > 35%                 = 5.0,                                = 1.2

4. For (N1)60,cs greater than 30, clean granular soils are too dense to liquefy and are classed as non-liquefiable.

5. PGA of 0.66g was based on USGS 2008 Deaggregation.

Reference:  

CYCLIC STRESS RATIO (CSR) LIQUEFACTION RESISTANCE (CRR 7.5 ) F.S.=(CRR 7.5 /CSR)*MSF*K  *K

rd CSR
Eqiv.

SPT-N
CE CR CS CB K K F.S.

Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER Workshops on Evaluation of 
Liquefaction Resistance of Soils, Youd, et al., ASCE Journal of Geotechnical and Geoenvironmental Engineering, October 2001, 
Vol. 127 No. 10

N60 CN (N1)60 F.C. (N1)60, CS CRR7.5

Liquefaction 80-680-12 (2011 0706) 5/2/2012
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A‐09‐002 8 39.5 29.7% 11.8% 1.6%
A‐09‐003 2 9.5 23.0% 11.0% 2.6%
A‐09‐006 6 29.5 32.5% 12.9% 1.7%
A‐09‐009 1 4.5 21.8% 14.0% 4.1%
A‐09‐124 3 9.5 19.0% 7.9% 1.4%
A‐09‐126 3 14.5 25.5% 10.2% 3.2%
A‐09‐128 4 14.5 27.6% 15.2% 3.0%
A‐09‐129 6 24.5 38.5% 14.2% 2.5%
A‐09‐130 2 9.5 26.7% 14.3% 3.0%
A‐09‐133 3 10.0 19.4% 8.2% 1.8%
A‐09‐136 5 19.4 23.9% 11.3% 2.3%
A‐09‐140 5 24.5 25.1% 5.7% 1.0%

JOB NO.: 209130.GDR PLATE NO.: 

I-80/680/12 INTERCHANGE PROJECT
SOLANO COUNTY, CALIFORNIA
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SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-120 (RW#2)

GROUPS
Embankment H (ft)= 35 Contact Pressure (psf)= 4375 Contact Area, B (ft)= 100 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 18 Contact Area, L (ft)= 500 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 4 37 SPT 37 125.0 125.0 14.3% 250 4289.2 18281 0.0222 0.1109 1.340 1.340

2 4 8 49 SPT 49 125.0 125.0 21.2% 750 4127.4 24375 0.0256 0.1282 1.000 1.000

2 8 13 29 SPT 29 125.0 125.0 19.8% 1313 3959.3 14381 0.0249 0.1247 0.903 0.903

2 13 18.5 37 SPT 37 125.0 62.6 20.6% 1797 3779.7 18525 0.0253 0.1267 0.822 0.822

1 18.5 22.5 16 SPT 16 125.0 62.6 25.7% 2095 3630.7

1 22.5 27.5 9 SPT 9 125.0 62.6 29.8% 2376 3500.0

1 27.5 32 8 SPT 8 125.0 62.6 33.2% 2674 3371.9

2 32 38 23 SPT 23 125.0 62.6 28.3% 3002 3240.7 11625 0.0292 0.1458 0.668 0.668

2 38 42 31 SPT 31 125.0 62.6 23.0% 3315 3125.0 15356 0.0265 0.1327 0.367 0.367

1 42 47 12 SPT 12 125.0 62.6 26.2% 3597 3027.7

Estimated Settlement (in)= 5.1 0.0 5.1

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 2.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-121 (RW#2)

GROUPS
Embankment H (ft)= 35 Contact Pressure (psf)= 4375 Contact Area, B (ft)= 100 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 15 Contact Area, L (ft)= 500 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 4 10 SPT 10 125.0 125.0 11.7% 250 4289.2 4767 0.0209 0.1043 1.261 1.261

2 4 8 42 SPT 42 125.0 125.0 13.5% 750 4127.4 21152 0.0218 0.1089 0.850 0.850

2 8 13 25 SPT 25 125.0 125.0 16.8% 1313 3959.3 12513 0.0234 0.1172 0.849 0.849

2 13 18 18 SPT 18 125.0 62.6 17.2% 1782 3787.9 8938 0.0236 0.1182 0.702 0.702

2 18 22 22 SPT 22 125.0 62.6 19.9% 2063 3645.8 11023 0.0250 0.1249 0.530 0.530

1 22 28 11 SPT 11 125.0 62.6 27.2% 2376 3500.0

1 28 33 18 SPT 18 125.0 62.6 25.6% 2721 3352.5

2 33 38.5 19 SPT 19 125.0 62.6 22.2% 3049 3222.8 9625 0.0261 0.1307 0.540 0.540

2 38.5 43 30 SPT 30 125.0 62.6 21.0% 3362 3108.3 15194 0.0255 0.1277 0.392 0.392

2 43 47 19 SPT 19 125.0 62.6 27.4% 3628 3017.2 9533 0.0287 0.1436 0.362 0.362

Estimated Settlement (in)= 5.5 0.0 5.5

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 2.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-006 (ABUTMENT 1 OF WB80 TO WB12/RW#2)

GROUPS
Embankment H (ft)= 35 Contact Pressure (psf)= 4375 Contact Area, B (ft)= 100 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 18 Contact Area, L (ft)= 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 8 14 SPT 14 125.0 125.0 17.7% 500 4206.7 7202 0.0239 0.1194 2.233 2.233

2 8 13 20 SPT 20 125.0 125.0 15.8% 1313 3959.3 10029 0.0229 0.1146 0.831 0.831

2 13 16.5 21 SPT 21 125.0 125.0 18.2% 1844 3812.6 10644 0.0241 0.1207 0.493 0.493

2 16.5 23 12 SPT 12 125.0 62.6 28.7% 2266 3653.4 6148 0.0294 0.1468 0.955 0.955

2 23 28 15 SPT 15 125.0 62.6 30.0% 2626 3486.1 7558 0.0300 0.1500 0.661 0.661

2 28 33 9 SPT 9 125.0 62.6 32.5% 2939 3352.5 4312 0.0312 0.1562 0.312 1.538 1.850

2 33 38 15 SPT 15 125.0 62.6 25.1% 3252 3228.8 7583 0.0276 0.1379 0.496 0.496

2 38 40 15 SPT 15 125.0 62.6 29.3% 3471 3147.5 7437 0.0297 0.1483 0.200 0.200

2 40 48.5 13 SPT 13 125.0 62.6 32.1% 3800 3032.9 6453 0.0310 0.1552 0.728 0.393 1.121

2 48.5 52 19 SPT 19 125.0 62.6 24.5% 4175 2911.8 9543 0.0273 0.1364 0.263 0.263

1 52 57 18 SPT 18 125.0 62.6 23.3% 4441 2831.7

2 57 65 15 SPT 15 125.0 62.6 24.5% 4848 2717.4 7540 0.0273 0.1364 0.502 0.020 0.522

2 65 74 19 SPT 19 125.0 62.6 22.2% 5380 2581.1 9250 0.0261 0.1307 0.480 0.480

2 74 84 13 SPT 13 125.0 62.6 26.0% 5975 2444.1 6509 0.0280 0.1401 0.125 1.878 2.004

1 84 94 23 SPT 23 125.0 62.6 23.3% 6601 2314.8

2 94 100 52 SPT 52 125.0 62.6 21.7% 7102 2220.8 26038 0.0259 0.1294 0.220 0.220

Estimated Settlement (in)= 8.5 3.8 12.3

Soil
Type

Depth


Settlements (in)
Cr/1+e0 Cc/1+e0

Retaining Wall No. 2.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-009 (ABUTMENT 4 OF WB80 TO WB 12/RW#4)

GROUPS
Embankment H (ft)= 25 Contact Pressure (psf)= 3125 Contact Area, B (ft)= 100 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 15 Contact Area, L (ft)= 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 8 11 SPT 11 125.0 125.0 21.8% 500 3004.8 5725 0.0259 0.1297 2.105 2.105

2 8 12 18 SPT 18 125.0 125.0 19.4% 1250 2840.9 9026 0.0247 0.1237 0.611 0.611

1 12 16.5 12 SPT 12 125.0 62.6 26.6% 1641 2735.2

2 16.5 24.5 28 SPT 28 125.0 62.6 21.0% 2032 2593.4 13834 0.0255 0.1277 0.876 0.876

1 24.5 28 14 SPT 14 125.0 62.6 19.1% 2392 2475.2

2 28 32 20 SPT 20 125.0 62.6 19.6% 2627 2403.8 10060 0.0248 0.1242 0.336 0.336

2 32 37 18 SPT 18 125.0 62.6 31.4% 2909 2323.4 9042 0.0307 0.1535 0.470 0.470

2 37 42 15 SPT 15 125.0 62.6 31.5% 3222 2240.1 7437 0.0307 0.1537 0.423 0.423

2 42 47 45 SPT 45 125.0 62.6 23.8% 3535 2162.6 22416 0.0269 0.1346 0.335 0.335

2 47 52 33 SPT 33 125.0 62.6 18.1% 3848 2090.3 16360 0.0241 0.1204 0.272 0.272

2 52 57 32 SPT 32 125.0 62.6 25.6% 4161 2022.7 16070 0.0278 0.1391 0.287 0.287

2 57 65 22 SPT 22 125.0 62.6 29.4% 4567 1941.0 10967 0.0297 0.1485 0.439 0.439

2 65 75 38 SPT 38 125.0 62.6 24.6% 5131 1838.2 18843 0.0273 0.1366 0.436 0.436

2 75 85 34 SPT 34 125.0 62.6 21.1% 5757 1736.1 17130 0.0256 0.1279 0.351 0.351

2 85 95 32 SPT 32 125.0 62.6 21.1% 6383 1644.7 16102 0.0256 0.1279 0.306 0.306

2 95 100 34 SPT 34 125.0 62.6 27.4% 6852 1582.3 16788 0.0287 0.1436 0.155 0.155

Estimated Settlement (in)= 7.4 0.0 7.4

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 4.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-124 (RW#4)

GROUPS
Embankment H (ft)= 20 Contact Pressure (psf)= 2500 Contact Area, B (ft)= 60 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 15 Contact Area, L (ft)= 500 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 8 15 SPT 15 125.0 125.0 20.0% 500 2343.8 7746 0.0250 0.1252 1.814 1.814

2 8 12 25 SPT 25 125.0 125.0 19.5% 1250 2142.9 12513 0.0248 0.1239 0.516 0.516

2 12 16.5 13 SPT 13 125.0 62.6 19.0% 1641 2020.2 6554 0.0245 0.1227 0.462 0.462

1 16.5 24.5 8 SPT 8 125.0 62.6 24.9% 2032 1863.4

2 24.5 28 7 SPT 7 125.0 62.6 29.9% 2392 1739.1 3575 0.0300 0.1498 0.220 0.395 0.615

1 28 32 17 SPT 17 125.0 62.6 27.0% 2627 1666.7

1 32 37 11 SPT 11 125.0 62.6 23.1% 2909 1587.3

2 37 42 14 SPT 14 125.0 62.6 22.8% 3222 1507.5 6852 0.0264 0.1322 0.264 0.264

2 42 47 16 SPT 16 125.0 62.6 21.8% 3535 1435.4 8044 0.0259 0.1297 0.230 0.230

2 47 52 6 SPT 6 125.0 62.6 29.0% 3848 1369.9 3848 0.0295 0.1476

2 52 57 22 SPT 22 125.0 62.6 20.5% 4161 1310.0 11023 0.0253 0.1264

Estimated Settlement (in)= 3.5 0.4 3.9

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 4.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-125 (RW#4)

GROUPS
Embankment H (ft)= 10 Contact Pressure (psf)= 1250 Contact Area, B (ft)= 60 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 15 Contact Area, L (ft)= 500 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 8 12 SPT 12 125.0 125.0 20.5% 500 1171.9 5958 0.0253 0.1264 1.272 1.272

2 8 13 19 SPT 19 125.0 125.0 22.9% 1313 1063.8 9533 0.0265 0.1324 0.410 0.410

2 13 18 7 SPT 7 125.0 62.6 25.3% 1782 993.4 3277 0.0277 0.1384 0.320 0.320

2 18 22 15 SPT 15 125.0 62.6 21.6% 2063 937.5 7746 0.0258 0.1292 0.202 0.202

1 22 27 28 SPT 28 125.0 62.6 24.6% 2345 887.6

1 27 31.5 14 SPT 14 125.0 62.6 24.1% 2642 840.3

2 31.5 38 35 SPT 35 125.0 62.6 22.8% 2987 791.6 17279 0.0264 0.1322 0.211 0.211

2 38 41 13 SPT 13 125.0 62.6 24.8% 3284 753.8 6256 0.0274 0.1371 0.089 0.089

1 41 48 17 SPT 17 125.0 62.6 23.4% 3597 717.7

1 48 53 27 SPT 27 125.0 62.6 19.7% 3973 678.7

Estimated Settlement (in)= 2.5 0.0 2.5

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 4.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-128 (RW#5 and RW#6)

GROUPS
Embankment H (ft)= 15 Contact Pressure (psf)= 1875 Contact Area, B (ft)= 50 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 15 Contact Area, L (ft)= 60 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 4 12 SPT 12 125.0 125.0 24.1% 250 1802.9 6094 0.0271 0.1354 1.189 1.189

2 4 8 18 SPT 18 125.0 125.0 18.8% 750 1674.1 8775 0.0244 0.1222 0.598 0.598

2 8 12 23 SPT 23 125.0 125.0 23.0% 1250 1562.5 11456 0.0265 0.1327 0.448 0.448

2 12 17 16 SPT 16 125.0 62.6 27.6% 1657 1453.5 7800 0.0288 0.1441 0.473 0.473

1 17 22 23 SPT 23 125.0 62.6 20.2% 1970 1348.9

1 22 27 49 SPT 49 125.0 62.6 20.9% 2283 1258.4

2 27 32 22 SPT 22 125.0 62.6 40.0% 2596 1179.2 10875 0.0349 0.1746 0.341 0.341

1 32 37 33 SPT 33 125.0 62.6 36.6% 2909 1109.5

1 37 42 23 SPT 23 125.0 62.6 28.4% 3222 1047.5

1 42 47 22 SPT 22 125.0 62.6 31.6% 3535 992.1

Estimated Settlement (in)= 3.0 0.0 3.0

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 5 & 6.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-129 (RW#5 and RW#6)

GROUPS
Embankment H (ft)= 15 Contact Pressure (psf)= 1875 Contact Area, B (ft)= 50 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 20 Contact Area, L (ft)= 60 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 4 11 SPT 11 125.0 125.0 18.2% 250 1802.9 5363 0.0241 0.1207 1.059 1.059

2 4 8 19 SPT 19 125.0 125.0 18.3% 750 1674.1 9533 0.0242 0.1209 0.591 0.591

2 8 12 11 SPT 11 125.0 125.0 21.7% 1250 1562.5 5363 0.0259 0.1294 0.438 0.438

1 12 17 17 SPT 17 125.0 125.0 21.9% 1813 1453.5

2 17 22 15 SPT 15 125.0 62.6 25.1% 2282 1348.9 7448 0.0276 0.1379 0.334 0.334

2 22 26.5 14 SPT 14 125.0 62.6 38.5% 2579 1262.6 6852 0.0342 0.1709 0.319 0.319

1 26.5 33 37 SPT 37 125.0 62.6 23.8% 2923 1175.5

1 33 38 17 SPT 17 125.0 62.6 26.3% 3283 1096.5

1 38 43 21 SPT 21 125.0 62.6 27.5% 3596 1035.9

1 43 48 60 SPT 60 125.0 62.6 19.5% 3909 981.7

Estimated Settlement (in)= 2.7 0.0 2.7

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 5 & 6.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. R-10-004 (RW#5 and RW#6)

GROUPS
Embankment H (ft)= 20 Contact Pressure (psf)= 2500 Contact Area, B (ft)= 70 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 10 Contact Area, L (ft)= 60 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 8 7 SPT 7 125.0 125.0 24.4% 500 2364.9 3653 0.0272 0.1361 1.982 1.982

2 8 12 23 SPT 23 125.0 62.6 20.4% 1125 2187.5 11574 0.0252 0.1262 0.568 0.568

2 12 14 9 SPT 9 125.0 62.6 20.0% 1313 2108.4 4487 0.0250 0.1252 0.250 0.250

2 14 17 19 SPT 19 125.0 62.6 25.0% 1470 2046.8 9499 0.0275 0.1376 0.375 0.375

1 17 22 13 SPT 13 125.0 62.6 21.7% 1720 1955.3

2 22 30 27 SPT 27 125.0 62.6 30.1% 2127 1822.9 13365 0.0301 0.1503 0.776 0.776

1 30 33 16 SPT 16 125.0 62.6 26.7% 2471 1724.1

1 33 36 14 SPT 14 125.0 62.6 29.7% 2659 1674.6

1 36 40 67 SPT 67 125.0 62.6 34.8% 2878 1620.4

1 40 43.5 43 SPT 43 125.0 62.6 28.8% 3113 1566.0

1 43.5 46.5 32 SPT 32 125.0 62.6 31.6% 3316 1521.7

1 46.5 50 22 SPT 22 125.0 62.6 27.2% 3520 1479.9

2 50 53 20 SPT 20 125.0 62.6 24.2% 3723 1440.3 9905 0.0271 0.1356 0.139 0.139

2 53 58.5 28 SPT 28 125.0 62.6 14.7% 3989 1391.7 14035 0.0224 0.1119 0.192 0.192

2 58.5 63 32 SPT 32 125.0 62.6 14.6% 4302 1338.4 16211 0.0223 0.1116 0.142 0.142

2 63 68 35 SPT 35 125.0 62.6 32.3% 4600 1291.5 17302 0.0311 0.1557 0.201 0.201

2 68 73 41 SPT 41 125.0 62.6 27.5% 4913 1245.6 20699 0.0288 0.1438 0.169 0.169

2 73 80 18 SPT 18 125.0 62.6 29.9% 5288 1194.5 8960 0.0300 0.1498 0.223 0.223

1 80 90 85 SPT 85 125.0 62.6 32.3% 5820 1129.0

1 90 100 85 SPT 85 125.0 62.6 34.8% 6446 1060.6

Estimated Settlement (in)= 5.0 0.0 5.0

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 5 & 6.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-133 (RW#7)

GROUPS
Embankment H (ft)= 15 Contact Pressure (psf)= 1875 Contact Area, B (ft)= 80 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 20 Contact Area, L (ft)= 60 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 3.5 10 SPT 10 125.0 125.0 45.5% 219 1834.9 4875 0.0376 0.1880 1.536 1.536

2 3.5 8.5 17 SPT 17 125.0 125.0 18.1% 750 1744.2 8450 0.0241 0.1204 0.754 0.754

2 8.5 13 16 SPT 16 125.0 125.0 19.0% 1344 1652.9 7800 0.0245 0.1227 0.461 0.461

2 13 18 13 SPT 13 125.0 125.0 18.9% 1938 1570.7 6500 0.0245 0.1224 0.379 0.379

2 18 23 10 SPT 10 125.0 62.6 25.0% 2407 1492.5 5200 0.0275 0.1376 0.346 0.346

2 23 28 22 SPT 22 125.0 62.6 26.1% 2720 1421.8 11050 0.0281 0.1404 0.308 0.308

2 28 33 14 SPT 14 125.0 62.6 23.3% 3033 1357.5 6825 0.0267 0.1334 0.257 0.257

2 33 38 14 SPT 14 125.0 62.6 22.3% 3346 1298.7 7150 0.0262 0.1309 0.224 0.224

2 38 42 25 SPT 25 125.0 62.6 19.6% 3627 1250.0 12350 0.0248 0.1242 0.153 0.153

1 42 47 32 SPT 32 125.0 62.6 20.1% 3909 1204.8

1 47 52 86 SPT 86 125.0 62.6 14.2% 4222 1158.3

1 52 57 40 SPT 40 125.0 62.6 35.9% 4535 1115.2

1 57 62 16 SPT 16 125.0 62.6 27.0% 4848 1075.3

Estimated Settlement (in)= 4.4 0.0 4.4

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 7.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-001 (RW#7)

GROUPS
Embankment H (ft)= 32.5 Contact Pressure (psf)= 4062.5 Contact Area, B (ft)= 80 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 20 Contact Area, L (ft)= 60 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

1 0 8 13 SPT 13 125.0 125.0 45.5% 500 3869.0

1 8 12 8 SPT 8 125.0 125.0 18.1% 1250 3611.1

2 12 17 33 SPT 33 125.0 125.0 19.0% 1813 3439.2 16250 0.0245 0.1227 0.680 0.680

2 17 22 25 SPT 25 125.0 62.6 18.9% 2282 3266.3 12350 0.0245 0.1224 0.567 0.567

2 22 26.5 23 SPT 23 125.0 62.6 25.0% 2579 3117.5 11700 0.0275 0.1376 0.512 0.512

2 26.5 31.5 16 SPT 16 125.0 62.6 26.1% 2876 2981.7 8125 0.0281 0.1404 0.520 0.520

1 31.5 36.5 65 SPT 65 125.0 62.6 23.3% 3189 2850.9

1 36.5 41.5 100 SPT 100 125.0 62.6 22.3% 3502 2731.1

1 41.5 46.5 100 SPT 100 125.0 62.6 19.6% 3815 2621.0

1 46.5 51.5 100 SPT 100 125.0 62.6 20.1% 4128 2519.4

1 51.5 57 59 SPT 59 125.0 62.6 14.2% 4457 2420.9

2 57 63.5 11 SPT 11 125.0 62.6 35.9% 4832 2317.3 5500 0.0329 0.1646 0.144 1.462 1.607

2 63.5 74 65 SPT 65 125.0 62.6 27.0% 5365 2184.9 32500 0.0285 0.1426 0.533 0.533

2 74 84 65 SPT 65 125.0 62.6 22.3% 6006 2044.0 32500 0.0262 0.1309 0.400 0.400

2 84 93.5 62 SPT 62 125.0 62.6 27.0% 6617 1925.9 31000 0.0285 0.1426 0.361 0.361

1 93.5 100 100 SPT 100 125.0 62.6 10.7% 7117 1838.8

Estimated Settlement (in)= 3.7 1.5 5.2

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Retaining Wall No. 7.xlsx 7/10/2011



SETTLEMENT ANALYSIS

PROJECT NAME I-80/680/12 INTERCHANGE PROJECT
PROJECT NO. 209130.GDR
BORING NO. A-09-130 (GREEN VALLEY ROAD OC, NORTH EMBANKMENT)

GROUPS
Embankment H (ft)= 20 Contact Pressure (psf)= 2500 Contact Area, B (ft)= 150 Cr/Cc= 20% 1. GRAVELS AND SANDS 
Unit Weight (pcf)= 125 GW Level (ft)= 10 Contact Area, L (ft)= 60 2. CLAYS AND SILTS

Plane Strain? (Y/N)= Y
BLOW SAMPLER AVG  ' v' v' Pp

From To COUNT TYPE SPT-N (pcf) (pcf) (psf) (psf) (psf) OC NC Sum

2 0 7 7 SPT 7 125.0 125.0 22.5% 438 2443.0 3575 0.0263 0.1314 1.807 1.807

2 7 12 6 SPT 6 125.0 62.6 26.7% 1032 2351.1 2979 0.0284 0.1419 0.784 0.469 1.254

2 12 17 8 SPT 8 125.0 62.6 21.6% 1345 2279.6 4171 0.0258 0.1292 0.667 0.667

2 17 22 10 SPT 10 125.0 62.6 28.8% 1658 2212.4 4767 0.0294 0.1471 0.650 0.650

2 22 26.5 11 SPT 11 125.0 62.6 31.1% 1955 2152.1 5363 0.0305 0.1527 0.532 0.532

1 26.5 31.5 10 SPT 10 125.0 62.6 34.6% 2252 2095.0

1 31.5 36.5 13 SPT 13 125.0 62.6 29.2% 2565 2038.0

1 36.5 41.5 92 SPT 92 125.0 62.6 15.8% 2878 1984.1

1 41.5 46.5 67 SPT 67 125.0 62.6 10.9% 3191 1933.0

1 46.5 51.5 61 SPT 61 125.0 62.6 14.7% 3504 1884.4

1 51.5 56.5 50 SPT 50 125.0 62.6 17.1% 3817 1838.2

2 56.5 64 35 SPT 35 125.0 62.6 31.5% 4208 1783.6 17417 0.0307 0.1537 0.425 0.425

Estimated Settlement (in)= 4.9 0.5 5.3

Soil
Type

Depth
 Cr/1+e0 Cc/1+e0

Settlements (in)

Green Valley Road OC North Abutment.xlsx 7/10/2011



 

 

 

 

SLOPE STABILITY ANALYSIS 

 



3.336

MSE

EMBANKMENT (1500 psf)

CLAY (2500 psf)

SAND (34 deg)
SAND (38 deg)

CLAY2 (2500 psf)

I-80/680/12 INTERCHANGE PROJECT
          RETAINING WALL NO. 2

(STATIC CONDITION, SHORT-TERM, IMMEDIATELY AFTER CONSTRUCTION)

C:\Users\fwang\Dropbox\ICP new\SLOPE W\NEW\RW2 (STATIC).gsz 7/6/2011  4:25:36 PM
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1.174

MSE EMBANKMENT (1950 psf)

CLAY (3250 psf)

LIQ. SAND (UNDER EB - Sr=600 psf)

LIQ. SAND (UNDER SS - Sr=450 psf)
LIQ. SAND (UNDER OG - Sr=300 psf)

LIQ. SAND (UNDER OG - Sr=300 psf)

SAND (38 deg)

CLAY2 (2500 psf)

LIQ. SAND (UNDER SS - Sr=450 psf)

I-80/680/12 INTERCHANGE PROJECT
          RETAINING WALL NO. 2

(PSEUDO-STATIC, k=0.2g+RESIDUAL SHEAR STRENGTH)

C:\Users\fwang\Dropbox\ICP new\SLOPE W\NEW\RW2 (SEISMIC).gsz 7/6/2011  4:11:55 PM
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3.288

6/29/2011  2:31:11 PM
C:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\RW4 (STATIC).gsz

I-80/680/12 INTERCHANGE PROJECT
           RETAINING WALL NO. 4

(STATIC CONDITION, IMMEDIATELY AFTER CONSTRUCTION)

MSE
EMBANKMENT (1500 psf)

CLAY (2000 psf)

LIQ. SAND (32 deg)

CLAY (2000 psf)

LIQ. SAND (32 deg)

Distance

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

E
le

va
tio

n

-40

-30

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110

120



1.439

6/29/2011  2:27:28 PM
C:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\RW4 (SEISMIC).gsz

I-80/680/12 INTERCHANGE PROJECT
          RETAINING WALL NO. 4

(SEISMIC CONDITION, PSEUDO-STATIC (0.2g)+RESIDUAL SHEAR STRENGTH)
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5.295

EMBANKMENT (1500 psf)

CLAY (1500 psf)

CLAY (1500 psf)

CLAY (2000 psf)

LIQ SAND (32 deg)

SAND (34 deg)

RW#5

I-80/680/12 INTERCHANGE PROJECT
     RETAINING WALLS NO. 5 AND 6

(STATIC CONDITION, IMMEDIATELY AFTER CONSTRUTION)

C:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\RW5_RW6 (STATIC).gsz

CLAY (2500 psf)

RW#6

6/29/2011  12:19:08 PM
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1.749

EMBANKMENT (1950 psf)

CLAY (1950 psf)

CLAY (1950 psf)

CLAY (2600 psf)

LIQ SAND (Sr=750 psf)

SAND (34 deg)

I-80/680/12 INTERCHANGE PROJECT

RETAINING WALL NO. 6

(SEISMIC CONDITION, PSEUDO-STATIC (0.2g)+RESIDUAL SHEAR STRENGTH)

k=0.2g

CLAY (2500 psf)

C:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\RW5_RW6 (SEISMIC).gsz 6/29/2011  12:12:13 PM
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2.651

80/680/12 INTERCHANGE PROJECT
         RETAINING WALL NO. 7

(STATIC CONDITION, SHORT-TERM, IMMEDIATELY AFTER CONSTRUCTION)

k=0g

MSE

EMBANKMENT (1500 psf)

CLAY (1750 psf)

SAND (34 deg)

SAND (38 deg)

CLAY (3000 psf)
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1.547

80/680/12 INTERCHANGE PROJECT
         RETAINING WALL NO. 7

(PSEUDO-STATIC k=0.2g+RESIDUAL STRENGTH)

k=0.2g

MSE

EMBANKMENT (1950 psf)

CLAY (2275 psf)

LIQ. SAND (UNDER EB - Sr=1250 psf)

LIQ. SAND (UNDER SS - Sr=1100 psf) LIQ SAND (UNDER OG - Sr=900 psf)

SAND (38 deg)

CLAY (3000 psf)
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0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

E
le

va
tio

n

-60

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110



2.706

           GREEN VALLEY ROAD OVERCROSSING/ABUTMENT 1 (SOUTH ABUT)
GREEN VALLEY ROAD OVERCROSSING (OVER SB-680 ON-RAMP)/ABUTMENT 2 (NORTH ABUT)
                                                      RETAINING WALLS NO. 8 & 9

LIQ SAND (32 deg)

 EMBANKMENT/
RETAINING WALL

CLAY (1000 psf)

LIQ SAND (32 deg)
SAND (34 deg)

CLAY (1500 psf)

CLAY (3000 psf)

SAND (38 deg)

CLAY (5000 psf)

SAND (36 deg)

(STATIC CONDITION, IMMEDIATELY AFTER CONSTRUCTION)

RW8_RW9 (STATIC).gsz
6/28/2011  8:26:47 PMC:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\
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0.696

           GREEN VALLEY ROAD OVERCROSSING/ABUTMENT 1 (SOUTH ABUT)
GREEN VALLEY ROAD OVERCROSSING (OVER SB-680 ON-RAMP)/ABUTMENT 2 (NORTH ABUT)
                                                      RETAINING WALLS NO. 8 & 9

LIQ SAND (1), below OG, Sr=500 psf

 EMBANKMENT/
RETAINING WALL

CLAY (1000 psf)

LIQ SAND (1), below MSE, Sr=1000 psf

SAND (34 deg)
LIQ SAND (2), below OG, Sr=750 psfLIQ SAND (2), below MSE, Sr=1250 psf

CLAY (1500 psf)

CLAY (3000 psf)

SAND (38 deg)

CLAY (5000 psf)

SAND (36 deg)

K=0.2g

(SEISMIC CONDITION, PSEUDO-STATIC (0.2g)+RESIDUAL SHEAR STRENGTH)

RW8_RW9 (SEISMIC).gsz
6/28/2011  8:08:17 PMC:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\
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1.002

           GREEN VALLEY ROAD OVERCROSSING/ABUTMENT 1 (SOUTH ABUT)
GREEN VALLEY ROAD OVERCROSSING (OVER SB-680 ON-RAMP)/ABUTMENT 2 (NORTH ABUT)
                                                      RETAINING WALLS NO. 8 & 9

LIQ SAND (1), below OG, Sr=500 psf

 EMBANKMENT/
RETAINING WALL

CLAY (1000 psf)

LIQ SAND (1), below MSE, Sr=1000 psf

SAND (34 deg)
LIQ SAND (2), below OG, Sr=750 psfLIQ SAND (2), below MSE, Sr=1250 psf

CLAY (1500 psf)

CLAY (3000 psf)

SAND (38 deg)

CLAY (5000 psf)

SAND (36 deg)

Ky=0.145g

RW8_RW9 (YIELD).gsz
6/28/2011  8:18:46 PMC:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\

Distance

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

E
le

va
tio

n

-80

-60

-40

-20

0

20

40

60

80



2.422

Fill (Su=1500 psf)

Clay (Su=1250 psf)

Liq Sand (phi=32 deg)

Sand (36 deg)

Clay (Su=2500 psf)

          80/680/12 INTERCHANGE PROJECT 
                  RETAINING WALL NO. 10
                    (STATIC CONDITION)

T:\Ongoing Projects\2009\209130.GDR M T Co Rte 80-680-12 Interchange Project\REPORTS\CALC\SLOPE W\RW 10.gsz 1/11/2012  12:16:36 PM
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1.032

Fill (Su=1950 psf)

Clay (Su=1625 psf)

Liq Sand (Sr=750 psf)

Sand (36 deg)

Clay (Su=2500 psf)

          80/680/12 INTERCHANGE PROJECT 
                  RETAINING WALL NO. 10
(PSEODO-STATIC K=0.2g+RESIDUAL STRENGTH)

T:\Ongoing Projects\2009\209130.GDR M T Co Rte 80-680-12 Interchange Project\REPORTS\CALC\SLOPE W\RW 10.gsz 1/11/2012  12:04:50 PM
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2.851

WB 80 TO WB 12 GRADE SEPARATION
                   ABUTMENT 4

(STATIC CONDITION, IMMEDIATELY AFTER CONSTRUCTION)

EMBANKMENT (1500 psf)

CLAY (2000 psf) (2)

CLAY (2000 psf)

SAND (34 deg)

C:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\WB 80_WB 12 ABUTMENT 4 (STATIC).gsz 6/28/2011 9:52:28 PM
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1.050

WB 80 TO WB 12 GRADE SEPARATION
                   ABUTMENT 4

(SEISMIC CONDITION, PSEUDO-STATIC+RESIDUAL SHEAR STRENGTH)

EMBANKMENT (1950 psf)

CLAY (2600 psf)

LIQ SAND (LEFT, Sr=600 psf) LIQ SAND (MID, Sr=475 psf) LIQ SAND (RIGHT, Sr=325 psf)

CLAY (2000 psf)

SAND (34 deg)

C:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\WB 80_WB 12 ABUTMENT 4 (SEISMIC).gsz 6/28/2011 9:46:55 PM

K=0.2g
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2.167

EMBANKMENT, Su=1500 psf

CLAY, Su=1500 psf

LIQ. SAND, phi=32 °

SAND (1), phi=36 °
LIQ. SAND, phi=32 °

SILT, Su=2500 psf

  I-80/680/12 INTERCHANGE PROJECT
GREEN VALLEY ROAD OVERCROSSING
            ABUTMENT 3 (NORTH)

GVROC - ABUTMENT 3 (STATIC).gsz
[C:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\]

(STATIC CONDITION, IMMEDIATELY AFTER CONSTRUCTION)

6/28/2011  9:25:46 PMDistance

0 50 100 150 200 250 300 350 400

E
le

va
tio

n

-60

-50

-40

-30

-20

-10

0

10

20

30

40

50

60



1.000

EMBANKMENT, Su=1950 psf

CLAY, Su=1950 psf

LIQ. SAND, Sr=750 psf/phi=0 °

SAND (1), phi=36 °
LIQ. SAND, Sr=750 psf/phi=0 °

SILT, Su=2500 psf

  I-80/680/12 INTERCHANGE PROJECT
GREEN VALLEY ROAD OVERCROSSING
            ABUTMENT 3 (NORTH)

GVROC - ABUTMENT 3.gsz
[C:\Users\fwang\Desktop\ICP new\SLOPE W\NEW\]

(SEISMIC CONDITION, PSEUDO-STATIC (0.2g)+RESIDUAL SHEAR STRENGTHS)

k=0.2g
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2.617

            80/680/12 INTERCHANGE PROJECT
GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP)
                       ABUTMENT 1 (SOUTH)

(STATIC CONDITION, SHORT-TERM, IMMEDIATELY AFTER CONSTRUCTION)

EMBANKMENT (1500 psf)

CLAY (1750 psf)

SAND (34 deg)

SAND (38 deg)

CLAY (3000 psf)

C:\Users\fwang\Dropbox\ICP new\SLOPE W\NEW\GVROC_RAMP - ABUTMENT 1 (STATIC).gsz 7/6/2011  9:55:16 PMDistance
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1.401

            80/680/12 INTERCHANGE PROJECT
GREEN VALLEY ROAD OC (OVER SB 680 ON-RAMP)
                       ABUTMENT 1 (SOUTH)

(PSEUDO-STATIC k=0.2g+RESIDUAL STRENGTH)

k=0.2g

EMBANKMENT (1950 psf)

CLAY (2275 psf)

LIQ. SAND (UNDER EB - Sr=1250 psf)

LIQ SAND (UNDER OG - Sr=900 psf)

SAND (38 deg)

CLAY (3000 psf)

C:\Users\fwang\Dropbox\ICP new\SLOPE W\NEW\GVROC_RAMP - ABUTMENT 1 (SEISMIC).gsz 7/6/2011  9:49:49 PMDistance
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BEARING CAPACITY CALCULATION
‐ for footing above groundwater

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 1 (Type 1A, Loading Case 1)

PARAMETERS
c' (psf) =  2000 T (pcf) =  125

' (deg) =  0 ' (pcf) =  65

' (rad) =  0.00 GW Depth, d (ft) =  15

Bearing Capacity Factors (per Meyerhof, 1963)
Wall Height (ft) = 12 Nc = 5.53

Footing Embedment, Df (ft) =  2 Nq = 1.00

N = 0.00

Strength 3.9 3.0 5.0 1.0 10.0 0.65 6.5 ksf (>3.9 ksf)

Extreme I 4.5 2.7 5.6 1.0 10.0 1 10 ksf (>4.5 ksf)

Extreme II 3.6 3.4 4.4 1.0 10.0 1 10 ksf (>3.6 ksf)

Notes:

(1)

(2)

(3)

Limit State q (ksf) B' (ft) d/B' F
Recommended qult 

(ksf)

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)

The Ultimate Bearing Capacity, qult, is calculated per traditional Terzaghi equation where qult=c*Nc+D*Nq+B/2*N.  The Bearing 
Capacity Factors (Nc, Nq & N) were calculated per Meyerhof (1963).

Strength Reduction Factors are based on Table 10.5.5.2.2‐1 (Strength Limit) and Section 10.5.5.3.3 (Extreme Limit) per AASHTO 

LRFD BDS ‐ 4th Edition & Caltrans Amendments.

The Unit Weight Factor, F, is determined based on d/B and the friction angle per DM 7.2 (page 7.2‐132) to account for high 

groundwater condition.

BEARING CAPACITY (2012 0502) 5/2/2012



BEARING CAPACITY CALCULATION
‐ for footing above groundwater with sloping ground

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 2 (MSE, Loading Case 1)

PARAMETERS
c' (psf) =  250 T (pcf) =  125

' (deg) =  28 ' (pcf) =  65

' (rad) =  0.49 GW Depth, d (ft) =  25

Slope (nH:1V), n= 4

Set‐Back (ft)= 2.67 Nc = 25.8 Nc' = 23.1

Wall Height (ft) = 25 Nq = 14.7 Nq' = 14.7

Footing Embedment, Df (ft) =  0 N = 11.2

Service 4.33 14.04 1.8 1.0 6.8 10.0 0.5 5 ksf (>4.33 ksf)

Strength 6.52 13.82 1.8 1.0 6.9 11.5 0.65 7.48 ksf (>6.52 ksf)

Extreme 6.16 9.87 2.5 1.0 7.0 10.0 1 10 ksf (>6.16 ksf)

Notes:

(1)

(2)

(3)

(4)

(5) For Service Limit State, a FS of 2 (i.e. reduction factor=0.5) is adopted per Caltrans BDS (Section 5). 

Bearing Capacity Factors 
(Meyerhof, 1963)

Reduced Bearing Capacity Factors 
( due to Sloping Ground)

The reduced bearing capacity factors (Nc', Nq' & N') are estimated based on the slope ratio and friction angle per Bowles, Section 4‐9 (5th 

Edition, 1996).

The Unit Weight Factor, F, is determined based on d/B and the friction angle per DM 7.2 (page 7.2‐132) to account for high groundwater 

condition.

The Ultimate Bearing Capacity, qult, is calculated per traditional Terzaghi equation where qult=c*Nc+D*Nq+B/2*N.  The Bearing Capacity 
Factors (Nc, Nq & N) were calculated per Meyerhof (1963).

Recommended qult 
(ksf)

q (ksf)
per BDA 3‐8

B' (ft)
per BDA 3‐8

d/B' FLimit State N'

Strength Reduction Factors are based on Table 11.5.6‐1 (Strength Limit) and Section 11.5.7 (Extreme Limit) per AASHTO LRFD BDS ‐ 4th 

Edition & Caltrans Amendments.

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)

BEARING CAPACITY (2012 0502) 5/2/2012



BEARING CAPACITY CALCULATION
‐ for footing above groundwater

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 3 (Type 1A, Loading Case 1)

PARAMETERS
c' (psf) =  1500 T (pcf) =  125

' (deg) =  0 ' (pcf) =  65

' (rad) =  0.00 GW Depth, d (ft) =  15

Bearing Capacity Factors (per Meyerhof, 1963)
Wall Height (ft) = 8 Nc = 5.53

Footing Embedment, Df (ft) =  2 Nq = 1.00

N = 0.00

Strength 2.2 3.7 4.1 1.0 7.5 0.45 3.4 ksf (>2.2 ksf)

Extreme I 2.0 4.1 3.7 1.0 7.5 1 7.5 ksf (>2 ksf)

Extreme II 3.0 2.8 5.4 1.0 7.5 1 7.5 ksf (>3 ksf)

Notes:

(1)

(2)

(3)

Limit State q (ksf) B' (ft) d/B' F

The Unit Weight Factor, F, is determined based on d/B and the friction angle per DM 7.2 (page 7.2‐132) to account for high 

groundwater condition.

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)

The Ultimate Bearing Capacity, qult, is calculated per traditional Terzaghi equation where qult=c*Nc+D*Nq+B/2*N.  The Bearing 
Capacity Factors (Nc, Nq & N) were calculated per Meyerhof (1963).

Strength Reduction Factors are based on Table 10.5.5.2.2‐1 (Strength Limit) and Section 10.5.5.3.3 (Extreme Limit) per AASHTO 

LRFD BDS ‐ 4th Edition & Caltrans Amendments.

Recommended qult 
(ksf)

BEARING CAPACITY (2012 0502) 5/2/2012



BEARING CAPACITY CALCULATION
‐ for footing above groundwater

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 4 (MSE, Loading Case 1)

PARAMETERS
c' (psf) =  250 T (pcf) =  125

' (deg) =  28 ' (pcf) =  65

' (rad) =  0.49 GW Depth, d (ft) =  7.5

Bearing Capacity Factors (per Meyerhof, 1963)
Wall Height (ft) = 30 Nc = 25.80

Footing Embedment, Df (ft) =  0 Nq = 14.72

N = 11.19

Service 5.21 16.1 0.5 0.9 15.0 0.5 7.5 ksf (>5.21 ksf)

Strength 7.76 15.7 0.5 0.9 15.0 0.65 9.8 ksf (>7.76 ksf)

Extreme 7.72 10.8 0.7 1.0 14.0 1 14 ksf (>7.72 ksf)

Notes:

(1)

(2)

(3)

(4) For Service Limit State, a FS of 2 (i.e. reduction factor=0.5) is adopted per Caltrans BDS (Section 5). 

Limit State q (ksf) B' (ft) d/B' F

The Unit Weight Factor, F, is determined based on d/B and the friction angle per DM 7.2 (page 7.2‐132) to account for high 

groundwater condition.

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)

The Ultimate Bearing Capacity, qult, is calculated per traditional Terzaghi equation where qult=c*Nc+D*Nq+B/2*N.  The Bearing 
Capacity Factors (Nc, Nq & N) were calculated per Meyerhof (1963).

Strength Reduction Factors are based on Table 11.5.6‐1 (Strength Limit) and Section 11.5.7 (Extreme Limit) per AASHTO LRFD BDS ‐ 

4th Edition & Caltrans Amendments.

Recommended qult 
(ksf)

BEARING CAPACITY (2012 0502) 5/2/2012



BEARING CAPACITY CALCULATION
‐ for footing above groundwater

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 5 (Type 1, Loading Case 1)

PARAMETERS
c' (psf) =  1750 T (pcf) =  125

' (deg) =  0 ' (pcf) =  65

' (rad) =  0.00 GW Depth, d (ft) =  8

Bearing Capacity Factors (per Meyerhof, 1963)
Wall Height (ft) = 14 Nc = 5.53

Footing Embedment, Df (ft) =  2 Nq = 1.00

N = 0.00

Strength 3.8 4.3 1.9 1.0 9.0 0.45 4.1 ksf (>3.8 ksf)

Extreme I 5.3 3.2 2.5 1.0 9.0 1 9 ksf (>5.3 ksf)

Extreme II 3.3 5.2 1.5 1.0 9.0 1 9 ksf (>3.3 ksf)

Notes:

(1)

(2)

(3)

(4) For Service Limit State, a FS of 2 (i.e. reduction factor=0.5) is adopted per Caltrans BDS (Section 5). 

Limit State q (ksf) B' (ft) d/B' F

The Unit Weight Factor, F, is determined based on d/B and the friction angle per DM 7.2 (page 7.2‐132) to account for high 

groundwater condition.

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)

The Ultimate Bearing Capacity, qult, is calculated per traditional Terzaghi equation where qult=c*Nc+D*Nq+B/2*N.  The Bearing 
Capacity Factors (Nc, Nq & N) were calculated per Meyerhof (1963).

Strength Reduction Factors are based on Table 10.5.5.2.2‐1 (Strength Limit) and Section 10.5.5.3.3 (Extreme Limit) per AASHTO 

LRFD BDS ‐ 4th Edition & Caltrans Amendments.

Recommended qult 
(ksf)

BEARING CAPACITY (2012 0502) 5/2/2012



BEARING CAPACITY CALCULATION
‐ for footing above groundwater

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 5 (Type 1, Loading Case 1)

PARAMETERS
c' (psf) =  1750 T (pcf) =  125

' (deg) =  0 ' (pcf) =  65

' (rad) =  0.00 GW Depth, d (ft) =  8

Bearing Capacity Factors (per Meyerhof, 1963)
Wall Height (ft) = 8 Nc = 5.53

Footing Embedment, Df (ft) =  2 Nq = 1.00

N = 0.00

Strength 2.3 3.6 2.2 1.0 9.0 0.45 4.1 ksf (>2.3 ksf)

Extreme I 2.2 3.9 2.1 1.0 9.0 1 9 ksf (>2.2 ksf)

Extreme II 3.1 2.8 2.9 1.0 9.0 1 9 ksf (>3.1 ksf)

Notes:

(1)

(2)

(3)

Limit State q (ksf) B' (ft) d/B' F

The Unit Weight Factor, F, is determined based on d/B and the friction angle per DM 7.2 (page 7.2‐132) to account for high 

groundwater condition.

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)

The Ultimate Bearing Capacity, qult, is calculated per traditional Terzaghi equation where qult=c*Nc+D*Nq+B/2*N.  The Bearing 
Capacity Factors (Nc, Nq & N) were calculated per Meyerhof (1963).

Strength Reduction Factors are based on Table 10.5.5.2.2‐1 (Strength Limit) and Section 10.5.5.3.3 (Extreme Limit) per AASHTO 

LRFD BDS ‐ 4th Edition & Caltrans Amendments.

Recommended qult 
(ksf)

BEARING CAPACITY (2012 0502) 5/2/2012



BEARING CAPACITY CALCULATION
‐ for footing above groundwater

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 6 (MSE, Loading Case 2)

PARAMETERS
c' (psf) =  250 T (pcf) =  125

' (deg) =  28 ' (pcf) =  65

' (rad) =  0.49 GW Depth, d (ft) =  8

Bearing Capacity Factors (per Meyerhof, 1963)
Wall Height (ft) = 22.5 Nc = 25.80

Footing Embedment, Df (ft) =  0 Nq = 14.72

N = 11.19

Service 4.68 19.7 0.4 0.78 15.0 0.5 7.5 ksf (>4.68 ksf)

Strength 6.57 19.4 0.4 0.78 15.0 0.65 9.8 ksf (>6.57 ksf)

Extreme 7.89 12.9 0.6 0.95 15.0 1 15 ksf (>7.89 ksf)

Notes:

(1)

(2)

(3)

(4) For Service Limit State, a FS of 2 (i.e. reduction factor=0.5) is adopted per Caltrans BDS (Section 5). 

Limit State q (ksf) B' (ft) d/B' F

The Unit Weight Factor, F, is determined based on d/B and the friction angle per DM 7.2 (page 7.2‐132) to account for high 

groundwater condition.

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)

The Ultimate Bearing Capacity, qult, is calculated per traditional Terzaghi equation where qult=c*Nc+D*Nq+B/2*N.  The Bearing 
Capacity Factors (Nc, Nq & N) were calculated per Meyerhof (1963).

Strength Reduction Factors are based on Table 11.5.6‐1 (Strength Limit) and Section 11.5.7 (Extreme Limit) per AASHTO LRFD BDS ‐ 

4th Edition & Caltrans Amendments.

Recommended qult 
(ksf)
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BEARING CAPACITY CALCULATION
‐ for footing above groundwater

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 7 (MSE, Loading Case 1)

PARAMETERS
c' (psf) =  200 T (pcf) =  125

' (deg) =  30 ' (pcf) =  65

' (rad) =  0.52 GW Depth, d (ft) =  10

Bearing Capacity Factors (per Meyerhof, 1963)
Wall Height (ft) = 32.5 Nc = 30.14

Footing Embedment, Df (ft) =  0 Nq = 18.40

N = 15.67

Service 5.54 17.8 0.6 0.95 15.0 0.5 7.5 ksf (>5.54 ksf)

Strength 8.22 17.4 0.6 0.95 15.0 0.65 9.8 ksf (>8.22 ksf)

Extreme 8.13 12.1 0.8 1.00 15.0 1 15 ksf (>8.13 ksf)

Notes:

(1)

(2)

(3)

(4) For Service Limit State, a FS of 2 (i.e. reduction factor=0.5) is adopted per Caltrans BDS (Section 5). 

The Unit Weight Factor, F, is determined based on d/B and the friction angle per DM 7.2 (page 7.2‐132) to account for high 

groundwater condition.

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)

The Ultimate Bearing Capacity, qult, is calculated per traditional Terzaghi equation where qult=c*Nc+D*Nq+B/2*N.  The Bearing 
Capacity Factors (Nc, Nq & N) were calculated per Meyerhof (1963).

Strength Reduction Factors are based on Table 11.5.6‐1 (Strength Limit) and Section 11.5.7 (Extreme Limit) per AASHTO LRFD BDS ‐ 

4th Edition & Caltrans Amendments.

Recommended qult 
(ksf)

Limit State q (ksf) B' (ft) d/B' F

BEARING CAPACITY (2012 0502) 5/2/2012



BEARING CAPACITY CALCULATION
‐ for footing above groundwater

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 8 (MSE, Loading Case 1)

PARAMETERS
c' (psf) =  (with ground treatment) T (pcf) =  125

' (deg) =  (with ground treatment) ' (pcf) =  65

' (rad) =  ‐ GW Depth, d (ft) =  10

Bearing Capacity Factors (per Meyerhof, 1963)
Wall Height (ft) = 40 Nc = ‐

Footing Embedment, Df (ft) =  0 Nq = ‐

N = ‐

Strength 6.74 21.5 0.5 ‐ 16.5 0.5 8.3 ksf (>6.74 ksf)

Strength 9.90 21.0 0.5 ‐ 16.5 0.65 10.7 ksf (>9.9 ksf)

Extreme 10.11 14.3 0.7 ‐ 16.5 1 16.5 ksf (>10.11 ksf)

Notes:

(1)

(2)

(3) For Service Limit State, a FS of 2 (i.e. reduction factor=0.5) is adopted per Caltrans BDS (Section 5). 

Ground treatment is recommended under the wall to mitigate the potential hazard due to lateral spreading.  The Ultimate Bearing 

Capacity, qult, is governed by the strength of the CLSM, which is provided by Acacia CE.

Strength Reduction Factors are based on Table 11.5.6‐1 (Strength Limit) and Section 11.5.7 (Extreme Limit) per AASHTO LRFD BDS ‐ 

4th Edition & Caltrans Amendments.

Limit State q (ksf) B' (ft) d/B' F
Recommended qult 

(ksf)

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)
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BEARING CAPACITY CALCULATION
‐ for footing above groundwater

PROJECT NAME: 80/680/12 ICP PROJECT NO.: 2009‐130‐GDR
STRUCTURE: Retaining Wall No. 9 (Caltrans Type 1, Case 1)

PARAMETERS
c' (psf) =  (with ground treatment) T (pcf) =  125

' (deg) =  (with ground treatment) ' (pcf) =  65

' (rad) =  ‐ GW Depth, d (ft) =  10

Bearing Capacity Factors (per Meyerhof, 1963)
Wall Height (ft) = 36 Nc = ‐

Footing Embedment, Df (ft) =  0 Nq = ‐

N = ‐

Strength 5.90 14.6 0.7 ‐ 18.0 0.45 8.1 ksf (>5.9 ksf)

Extreme I 10.90 8.2 1.2 ‐ 18.0 1 18 ksf (>10.9 ksf)

Extreme II 4.30 20.8 0.5 ‐ 18.0 1 18 ksf (>4.3 ksf)

Notes:

(1)

(2)

Ground treatment is recommended under the wall to mitigate the potential hazard due to lateral spreading.  The Ultimate Bearing 

Capacity, qult, is governed by the strength of the CLSM, which is provided by Acacia CE.

Strength Reduction Factors are based on Table 10.5.5.2.2‐1 (Strength Limit) and Section 10.5.5.3.3 (Extreme Limit) per AASHTO 

LRFD BDS ‐ 4th Edition & Caltrans Amendments.

Limit State q (ksf) B' (ft) d/B' F
Recommended qult 

(ksf)

Strength Reduction 

Factor, b

Nominal Bearing 

Resistance (ksf)
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Lateral Deflection (inches)
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Shear Force (kips)

80/680/12 ICP, RW NO. 10 (CLASS 90 ALT. "W')
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Bending Moment (in-kips)

80/680/12 ICP, RW NO. 10 (CLASS 90 ALT. "W')
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Retaining Wall No. 10.txt
================================================================================

                 LPile Plus for Windows, Version 6.0 (6.0.09)

                Analysis of Individual Piles and Drilled Shafts 
               Subjected to Lateral Loading Using the p-y Method

                         (c) 1985-2010 by Ensoft, Inc.          
                              All Rights Reserved               

================================================================================

This program is licensed to: 

PARIKH
PARIKH

--------------------------------------------------------------------------------
                            Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:      T:\Ongoing Projects\2009\209130.GDR M T Co Rte 80-680-12 
Interchange Project\REPORTS\GDMR\
Name of input data file:     Retaining Wall No. 10.lp6d
Name of output file:         Retaining Wall No. 10.lp6o
Name of plot output file:    Retaining Wall No. 10.lp6p
Name of runtime file:        Retaining Wall No. 10.lp6r

--------------------------------------------------------------------------------
                           Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  August 27, 2012     Time:  23:49:24

--------------------------------------------------------------------------------
                                Problem Title
--------------------------------------------------------------------------------

Project Name: 80/680/12 ICP (RETAINING WALL NO. 10)                                          
                                                                                             
                                                                    
Job Number: 2009-130-GDR                                                                     
                                                                                             
                                                                    
Client: MTCO                                                                                 
                                                                                             
                                                                    
Engineer: LT                                                                                 
                                                                                             
                                                                    
Description:                                                                                 
                                                                                             
                                                                    

--------------------------------------------------------------------------------
                               Program Options
--------------------------------------------------------------------------------

Units Used - US Customary Units: pounds, inches, feet

Basic Program Options:

This analysis computes nonlinear bending stiffness and nominal Moment 
  Capacity with Pile Response Computed Using Nonlinear EI
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Computation Options:
- Only internally-generated p-y curves used in analysis
- Analysis uses p-y multiplers for group action
- Analysis assumes no shear resistance at pile tip
- Analysis for fixed-length pile or shaft only
- No computation of foundation stiffness matrix elements
- Output pile response for full length of pile
- Analysis assumes no soil movements acting on pile
- No p-y curves to be computed and output for user-specified depths

Solution Control Parameters:
- Number of pile increments                            =          100
- Maximum number of iterations allowed                 =          100
- Deflection tolerance for convergence                 =   1.0000E-05  in
- Maximum allowable deflection                         =     100.0000  in

Pile Response Output Options:
- Values of pile-head deflection, bending moment, shear force, and 
  soil reaction are printed for full length of pile.
- Printing Increment (nodal spacing of output points)  = 1

--------------------------------------------------------------------------------
                    Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Total Number of Sections                               =          1

Total Pile Length                                      =      50.00 ft

Depth of ground surface below top of pile              =      -3.00 ft

Slope angle of ground surface                          =       0.00 deg.

Pile dimensions used for p-y curve computations defined using 2 points.
p-y curves are computed using values of pile diameter interpolated over 
the length of the pile.

Point         Depth              Pile   
                X              Diameter 
                ft                in
-----       ---------        -----------
  1           0.00000         14.0000000
  2         50.000000         14.0000000

Input Structural Properties:
----------------------------

Section No. 1:

   Section Type = Steel Pipe Pile            
   Section Length                                      =          50.000 ft
   Pile Diameter                                       =          14.000  in

--------------------------------------------------------------------------------
                      Ground Slope and Pile Batter Angles
--------------------------------------------------------------------------------

Ground Slope Angle                                     =        0.000 degrees
                                                       =        0.000 radians

Pile Batter Angle                                      =        0.000 degrees
                                                       =        0.000 radians
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--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------

The soil profile is modelled using 5 layers

Layer 1 is stiff clay without free water

Distance from top of pile to top of layer              =       -3.000 ft
Distance from top of pile to bottom of layer           =        7.500 ft

Layer 2 is stiff clay without free water

Distance from top of pile to top of layer              =        7.500 ft
Distance from top of pile to bottom of layer           =       22.500 ft

Layer 3 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer              =       22.500 ft
Distance from top of pile to bottom of layer           =       42.500 ft
p-y subgrade modulus k for top of soil layer           =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer             =        0.000 lbs/in**3

NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

Layer 4 is stiff clay without free water

Distance from top of pile to top of layer              =       42.500 ft
Distance from top of pile to bottom of layer           =       57.500 ft

Layer 5 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer              =       57.500 ft
Distance from top of pile to bottom of layer           =       77.500 ft
p-y subgrade modulus k for top of soil layer           =        0.000 lbs/in**3
p-y subgrade modulus k for bottom of layer             =        0.000 lbs/in**3

NOTE:  Internal default values for p-y subgrade modulus will be computed for
the above soil layer.

(Depth of lowest layer extends   27.50 ft below pile tip)

--------------------------------------------------------------------------------
                    Effective Unit Weight of Soil vs. Depth
--------------------------------------------------------------------------------

Effective unit weight of soil with depth defined using 10 points

Point        Depth X    Eff. Unit Weight
 No.           ft              pcf
-----      ----------   ----------------
  1            -3.00      125.00000
  2             7.50      125.00000
  3             7.50       62.60000
  4            22.50       62.60000
  5            22.50       62.60000
  6            42.50       62.60000
  7            42.50       62.60000
  8            57.50       62.60000
  9            57.50       62.60000
 10            77.50       62.60000

--------------------------------------------------------------------------------
                           Summary of Soil Properties

Page 3

Retaining Wall No. 10.txt
--------------------------------------------------------------------------------

Layer               Soil Type                   Depth     Eff. Unit     Cohesion     Friction
       qu           RQD      Epsilon 50      kpy       Rock Emass      krm       Test Type   
Test Prop.   Elas. Subgr.
 Num.         (p-y Curve Criteria)               ft       Wt., pcf         psf      Ang., 
deg.       psi        percent                    pci          psi                            
                     pci     
-----   ----------------------------------   ----------   ----------   ----------   
----------   ----------   ----------   ----------   ----------   ----------   ----------   
----------   ----------   ------------
  1     Stiff Clay w/o Free Water                -3.000      125.000     1250.000       --   
       --           --             0.00       --           --           --           --      
    --           --    
                                                  7.500      125.000     1250.000       --   
       --           --             0.00       --           --           --           --      
    --           --    
  2     Stiff Clay w/o Free Water                 7.500       62.600     1250.000       --   
       --           --             0.00       --           --           --           --      
    --           --    
                                                 22.500       62.600     1250.000       --   
       --           --             0.00       --           --           --           --      
    --           --    
  3     Sand (Reese, et al.)                     22.500       62.600       --           
36.000       --           --           --         default        --           --           --
          --           --    
                                                 42.500       62.600       --           
36.000       --           --           --         default        --           --           --
          --           --    
  4     Stiff Clay w/o Free Water                42.500       62.600     2500.000       --   
       --           --             0.00       --           --           --           --      
    --           --    
                                                 57.500       62.600     2500.000       --   
       --           --             0.00       --           --           --           --      
    --           --    
  5     Sand (Reese, et al.)                     57.500       62.600       --           
40.000       --           --           --         default        --           --           --
          --           --    
                                                 77.500       62.600       --           
40.000       --           --           --         default        --           --           --
          --           --    

--------------------------------------------------------------------------------
                   p-y Modification Factors for Group Action
--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult
 No.          ft
-----     ----------     ----------     ----------
  1           -3.000         0.6000         1.0000
  2           50.000         0.6000         1.0000

--------------------------------------------------------------------------------
                                 Loading Type
--------------------------------------------------------------------------------

p-y criteria for static loading was used for all analyses.

--------------------------------------------------------------------------------
               Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------
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Number of loads specified = 5

Load   Load        Condition 1             Condition 2           Axial Thrust  
 No.   Type                                                       Force, lbs
-----   ----   --------------------   -----------------------   ----------------
   1     1     V =    10000.000 lbs   M =        0.000 in-lbs        180000.000
   2     1     V =    15000.000 lbs   M =        0.000 in-lbs        180000.000
   3     1     V =    20000.000 lbs   M =        0.000 in-lbs        180000.000
   4     1     V =    25000.000 lbs   M =        0.000 in-lbs        180000.000
   5     1     V =    30000.000 lbs   M =        0.000 in-lbs        180000.000

--------------------------------------------------------------------------------
    Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust values were determined from pile-head loading conditions

Number of Sections = 1

Section No. 1:

Dimensions and Properties of Steel Pipe Pile:

Length of Section                                      =    600.00000000 in
Outer Diameter of Pipe                                 =     14.00000000 in     
Pipe Wall Thickness                                    =      0.32500000 in     
Yield Stress of Pipe                                   =     36.00000000 ksi    
Elastic Modulus                                        =          29000. ksi    
Cross-sectional Area                                   =     13.96241585 sq. in.
Moment of Inertia                                      =    326.56563533 in^4   
Elastic Bending Stiffness                              =        9470403. lb-in^2
Plastic Modulus, Z                                     =     60.78827083 in^3
Plastic Moment Capacity = Fy Z                         =   2188.37775000 in-kip
Nom. Axial Structural Capacity = Fy As                 =         502.647 kips   
Nominal Axial Tensile Capacity                         =        -502.647 kips   

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

   Number     Axial Thrust Force
                     kips   
   ------     ------------------
      1              180.000

Definition of Run Messages:

   Y = part of pipe section has yielded

Axial Thrust Force =    180.000 kips  

    Bending       Bending       Bending       Depth to     Max Total    Run
   Curvature      Moment       Stiffness       N Axis        Stress     Msg
    rad/in.       in-kip        kip-in2          in           psi          
 ------------- ------------- ------------- ------------- -------------  ---
   0.000002975    28.1688270      9469640.   156.4440605    13.4895664    
   0.000005949    56.3376541      9469640.    81.7220303    14.0873809    
   0.000008924    84.5064811      9469640.    56.8146868    14.6851958    
     0.0000119   112.6753081      9469640.    44.3610151    15.2830101    
     0.0000149   140.8441351      9469640.    36.8888121    15.8808249    
     0.0000178   169.0129622      9469640.    31.9073434    16.4786393    
     0.0000208   197.1817892      9469640.    28.3491515    17.0764540    
     0.0000238   225.3506162      9469640.    25.6805076    17.6742685    
     0.0000268   253.5194433      9469640.    23.6048956    18.2720832    
     0.0000297   281.6882703      9469640.    21.9444061    18.8698979    
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     0.0000327   309.8570973      9469640.    20.5858237    19.4677124    
     0.0000357   338.0259243      9469640.    19.4536717    20.0655271    
     0.0000387   366.1947514      9469640.    18.4956970    20.6633416    
     0.0000416   394.3635784      9469640.    17.6745758    21.2611562    
     0.0000446   422.5324054      9469640.    16.9629374    21.8589709    
     0.0000476   450.7012324      9469640.    16.3402538    22.4567854    
     0.0000506   478.8700595      9469640.    15.7908271    23.0546001    
     0.0000535   507.0388865      9469640.    15.3024478    23.6524147    
     0.0000565   535.2077135      9469640.    14.8654769    24.2502293    
     0.0000595   563.3765406      9469640.    14.4722030    24.8480438    
     0.0000625   591.5453676      9469640.    14.1163838    25.4458585    
     0.0000654   619.7141946      9469640.    13.7929118    26.0436730    
     0.0000684   647.8830216      9469640.    13.4975678    26.6414877    
     0.0000714   676.0518487      9469640.    13.2268359    27.2393022    
     0.0000744   704.2206757      9469640.    12.9777624    27.8371168    
     0.0000773   732.3895027      9469640.    12.7478485    28.4349314    
     0.0000803   760.5583298      9469640.    12.5349652    29.0327461    
     0.0000833   788.7271568      9469640.    12.3372879    29.6305607    
     0.0000863   816.8959838      9469640.    12.1532435    30.2283753    
     0.0000892   845.0648108      9469640.    11.9814687    30.8261899    
     0.0000922   873.2336379      9469640.    11.8207761    31.4240045    
     0.0000952   901.4024649      9469640.    11.6701269    32.0218191    
     0.0000982   929.5712919      9469640.    11.5286079    32.6196337    
     0.0001011   957.7401189      9469640.    11.3954135    33.2174483    
     0.0001041   985.9089460      9469640.    11.2698303    33.8152629    
     0.0001071  1014.0777730      9469640.    11.1512239    34.4130775    
     0.0001101  1042.2466000      9469640.    11.0390287    35.0108921    
     0.0001130  1070.4154271      9469640.    10.9327384    35.6087067    
     0.0001160  1098.2042691      9466365.    10.8330663    36.0000000   Y
     0.0001220  1147.5561105      9409245.    10.6668789    36.0000000   Y
     0.0001279  1188.9383270      9295133.    10.5395883    36.0000000   Y
     0.0001339  1225.7222704      9156812.    10.4372055    36.0000000   Y
     0.0001398  1258.8797594      9004324.    10.3542714    36.0000000   Y
     0.0001458  1289.0159975      8843556.    10.2870759    36.0000000   Y
     0.0001517  1316.6962555      8679209.    10.2324591    36.0000000   Y
     0.0001577  1342.2691527      8513898.    10.1882401    36.0000000   Y
     0.0001636  1365.9313398      8348932.    10.1529395    36.0000000   Y
     0.0001696  1387.9680970      8185955.    10.1249810    36.0000000   Y
     0.0001755  1408.6195091      8026134.    10.1030627    36.0000000   Y
     0.0001815  1427.9202390      7869350.    10.0866260    36.0000000   Y
     0.0001874  1446.1098008      7716590.    10.0745673    36.0000000   Y
     0.0001934  1463.1948684      7567519.    10.0665662    36.0000000   Y
     0.0001993  1479.3962391      7422914.    10.0616983    36.0000000   Y
     0.0002053  1494.6892133      7282266.    10.0598440    36.0000000   Y
     0.0002112  1509.1688357      7145690.    10.0605447    36.0000000   Y
     0.0002171  1522.9441537      7013355.    10.0633313    36.0000000   Y
     0.0002231  1536.0602553      6885123.    10.0679572    36.0000000   Y
     0.0002290  1548.5602086      6760862.    10.0742012    36.0000000   Y
     0.0002350  1560.4852096      6640447.    10.0818645    36.0000000   Y
     0.0002409  1571.8747124      6523755.    10.0907672    36.0000000   Y
     0.0002469  1582.7665453      6410671.    10.1007462    36.0000000   Y
     0.0002528  1593.1970131      6301084.    10.1116527    36.0000000   Y
     0.0002588  1603.2009889      6194888.    10.1233500    36.0000000   Y
     0.0002647  1612.8119967      6091980.    10.1357122    36.0000000   Y
     0.0002707  1622.0622844      5992263.    10.1486230    36.0000000   Y
     0.0002766  1630.9828907      5895643.    10.1619734    36.0000000   Y
     0.0002826  1639.5004212      5801665.    10.1759836    36.0000000   Y
     0.0002885  1647.7150385      5710513.    10.1903405    36.0000000   Y
     0.0002945  1655.6728030      5622171.    10.2048983    36.0000000   Y
     0.0003004  1663.3920849      5536534.    10.2195983    36.0000000   Y
     0.0003064  1670.7420422      5453018.    10.2348505    36.0000000   Y
     0.0003123  1677.9022292      5372075.    10.2501034    36.0000000   Y
     0.0003183  1684.8782687      5293580.    10.2653409    36.0000000   Y
     0.0003242  1691.5218062      5216940.    10.2810319    36.0000000   Y
     0.0003302  1698.0374448      5142674.    10.2965499    36.0000000   Y
     0.0003361  1704.3222649      5070351.    10.3122172    36.0000000   Y
     0.0003421  1710.4060012      4999955.    10.3279561    36.0000000   Y
     0.0003480  1716.2197519      4931190.    10.3427956    36.0000000   Y
     0.0003540  1721.5958440      4863501.    10.3569498    36.0000000   Y
     0.0003778  1740.5391059      4607282.    10.4062041    36.0000000   Y
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     0.0004016  1755.1777814      4370711.    10.4416880    36.0000000   Y
     0.0004254  1766.6567905      4153181.    10.4687894    36.0000000   Y
     0.0004492  1776.0939082      3954155.    10.4899122    36.0000000   Y
     0.0004730  1783.9593600      3771834.    10.5070103    36.0000000   Y
     0.0004968  1790.6082729      3604532.    10.5213776    36.0000000   Y
     0.0005206  1796.3239112      3450733.    10.5339500    36.0000000   Y
     0.0005444  1801.2496554      3308930.    10.5447200    36.0000000   Y
     0.0005682  1805.4704195      3177765.    10.5531427    36.0000000   Y

--------------------------------------------------------------------------------
   Summary of Results for Nominal (Unfactored) Moment Capacity for Section 1
--------------------------------------------------------------------------------

 Load           Axial Thrust        Nominal Mom. Cap.
  No.               kips                 in-kip
 ----         ----------------     ------------------
   1               180.000                1805.5

Note that the values in the above table are not factored by a strength
reduction factor for LRFD.

The value of the strength reduction factor depends on the provisions of the 
LRFD code being followed.

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to the LRFD structural 
design standard being followed.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (BC Type 1)

Horizontal shear force at pile head                    =       10000.000 lbs
Applied moment at pile head                            =           0.000 in-lbs
Axial thrust load on pile head                         =      180000.000 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil 
Spr.   Distrib. 
     X         y        Moment     Force         S       Stress   Stiffness      p         
Es*h    Lat. Load 
   inches    inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      
lb/inch    lb/inch 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
---------- ----------
      0.00     0.1851  1.168E-07     10000.  -0.002943      0.000  9.470E+09  -155.8784  
2526.2857      0.000
     6.000     0.1675     60372.  9050.0176  -0.002923      0.000  9.470E+09  -160.7824  
5761.0018      0.000
    12.000     0.1500    114915.  8072.8206  -0.002868      0.000  9.470E+09  -164.9500  
6596.8215      0.000
    18.000     0.1330    163441.  7072.9509  -0.002780      0.000  9.470E+09  -168.3400  
7592.1244      0.000
    24.000     0.1167    205794.  6055.2010  -0.002663      0.000  9.470E+09  -170.9100  
8789.3846      0.000
    30.000     0.1011    241855.  5024.6246  -0.002521      0.000  9.470E+09  -172.6155     
10246.      0.000
    36.000     0.0864    271535.  3986.5511  -0.002358      0.000  9.470E+09  -173.4090     
12040.      0.000
    42.000     0.0728    294787.  2946.6080  -0.002179      0.000  9.470E+09  -173.2387     
14281.      0.000
    48.000     0.0603    311601.  1910.7517  -0.001987      0.000  9.470E+09  -172.0467     
17127.      0.000
    54.000     0.0489    322007.   885.3152  -0.001786      0.000  9.470E+09  -169.7655     
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20811.      0.000
    60.000     0.0388    326082.  -122.9220  -0.001581      0.000  9.470E+09  -166.3136     
25692.      0.000
    66.000     0.0300    323947. -1106.6222  -0.001375      0.000  9.470E+09  -161.5865     
32343.      0.000
    72.000     0.0223    315772. -2057.7053  -0.001172      0.000  9.470E+09  -155.4412     
41742.      0.000
    78.000     0.0159    301786. -2967.0197  -0.000976      0.000  9.470E+09  -147.6636     
55685.      0.000
    84.000     0.0106    282277. -3823.6986  -0.000791      0.000  9.470E+09  -137.8960     
77867.      0.000
    90.000   0.006413    257611. -4609.9142  -0.000620      0.000  9.470E+09  -124.1758    
116171.      0.000
    96.000   0.003181    228298. -5304.0327  -0.000466      0.000  9.470E+09  -107.1970    
202215.      0.000
   102.000   0.000816    194970. -5861.2674  -0.000332      0.000  9.470E+09   -78.5479    
577677.      0.000
   108.000  -0.000808    158681. -5861.6277  -0.000220      0.000  9.470E+09    78.4278    
582519.      0.000
   114.000  -0.001828    125107. -5337.3117  -0.000130      0.000  9.470E+09    96.3442    
316191.      0.000
   120.000  -0.002373     94915. -4739.6707 -6.073E-05      0.000  9.470E+09   102.8694    
260099.      0.000
   126.000  -0.002557     68362. -4116.5961 -9.003E-06      0.000  9.470E+09   104.8221    
245968.      0.000
   132.000  -0.002481     45535. -3490.0022  2.708E-05      0.000  9.470E+09   104.0426    
251610.      0.000
   138.000  -0.002232     26423. -2873.8803  4.988E-05      0.000  9.470E+09   101.3314    
272396.      0.000
   144.000  -0.001883     10941. -2278.5552  6.171E-05      0.000  9.470E+09    97.1103    
309512.      0.000
   150.000  -0.001491 -1052.6259 -1712.3667  6.485E-05      0.000  9.470E+09    91.6192    
368581.      0.000
   156.000  -0.001104 -9747.3536 -1182.5408  6.143E-05      0.000  9.470E+09    84.9894    
461748.      0.000
   162.000  -0.000754    -15376.  -695.7806  5.347E-05      0.000  9.470E+09    77.2640    
614558.      0.000
   168.000  -0.000463    -18212.  -258.8510  4.283E-05      0.000  9.470E+09    68.3792    
886568.      0.000
   174.000  -0.000240    -18575.   205.3138  3.117E-05      0.000  9.470E+09    86.3424   
2154663.      0.000
   180.000 -8.871E-05    -15816.   559.9151  2.028E-05      0.000  9.470E+09    31.8580   
2154663.      0.000
   186.000  2.881E-06    -11899.   652.3852  1.150E-05      0.000  9.470E+09    -1.0346   
2154663.      0.000
   192.000  4.924E-05 -8011.9808   596.2343  5.188E-06      0.000  9.470E+09   -17.6823   
2154663.      0.000
   198.000  6.514E-05 -4755.7189   473.0112  1.143E-06      0.000  9.470E+09   -23.3920   
2154663.      0.000
   204.000  6.296E-05 -2338.3160   335.0074 -1.104E-06      0.000  9.470E+09   -22.6092   
2154663.      0.000
   210.000  5.189E-05  -733.2449   211.2774 -2.077E-06      0.000  9.470E+09   -18.6341   
2154663.      0.000
   216.000  3.803E-05   201.4990   114.4009 -2.246E-06      0.000  9.470E+09   -13.6580   
2154663.      0.000
   222.000  2.494E-05   644.4162    46.5558 -1.978E-06      0.000  9.470E+09    -8.9570   
2154663.      0.000
   228.000  1.430E-05   764.4407     4.2777 -1.531E-06      0.000  9.470E+09    -5.1357   
2154663.      0.000
   234.000  6.566E-06   699.0561   -18.2037 -1.068E-06      0.000  9.470E+09    -2.3581   
2154663.      0.000
   240.000  1.489E-06   548.3024   -26.8822 -6.725E-07      0.000  9.470E+09    -0.5348   
2154663.      0.000
   246.000 -1.504E-06   377.9218   -26.8666 -3.791E-07      0.000  9.470E+09     0.5400   
2154663.      0.000
   252.000 -3.060E-06   226.7219   -21.9503 -1.875E-07      0.000  9.470E+09     1.0988   
2154663.      0.000
   258.000 -3.754E-06   114.9237   -14.6096 -7.929E-08      0.000  9.470E+09     1.3481   
2154663.      0.000
   264.000 -4.011E-06    51.5783    -6.2438 -2.654E-08      0.000  9.470E+09     1.4405   
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2154663.      0.000
   270.000 -4.073E-06    40.0553    -1.8092  2.486E-09      0.000  9.470E+09     0.0377     
55565.      0.000
   276.000 -3.981E-06    29.8627    -1.5815  2.464E-08      0.000  9.470E+09     0.0382     
57509.      0.000
   282.000 -3.777E-06    21.0235    -1.3548  4.076E-08      0.000  9.470E+09     0.0374     
59453.      0.000
   288.000 -3.492E-06    13.5172    -1.1353  5.170E-08      0.000  9.470E+09     0.0357     
61397.      0.000
   294.000 -3.156E-06     7.2882    -0.9281  5.829E-08      0.000  9.470E+09     0.0333     
63341.      0.000
   300.000 -2.793E-06     2.2537    -0.7370  6.131E-08      0.000  9.470E+09     0.0304     
65285.      0.000
   306.000 -2.421E-06    -1.6883    -0.5645  6.149E-08      0.000  9.470E+09     0.0271     
67229.      0.000
   312.000 -2.055E-06    -4.6526    -0.4120  5.948E-08      0.000  9.470E+09     0.0237     
69173.      0.000
   318.000 -1.707E-06    -6.7609    -0.2802  5.587E-08      0.000  9.470E+09     0.0202     
71117.      0.000
   324.000 -1.385E-06    -8.1362    -0.1690  5.115E-08      0.000  9.470E+09     0.0169     
73061.      0.000
   330.000 -1.093E-06    -8.8990    -0.0774  4.575E-08      0.000  9.470E+09     0.0137     
75005.      0.000
   336.000 -8.355E-07    -9.1638  -0.004252  4.003E-08      0.000  9.470E+09     0.0107     
76949.      0.000
   342.000 -6.128E-07    -9.0365     0.0521  3.426E-08      0.000  9.470E+09   0.008057     
78893.      0.000
   348.000 -4.244E-07    -8.6130     0.0934  2.867E-08      0.000  9.470E+09   0.005718     
80837.      0.000
   354.000 -2.687E-07    -7.9777     0.1217  2.342E-08      0.000  9.470E+09   0.003708     
82781.      0.000
   360.000 -1.434E-07    -7.2035     0.1389  1.861E-08      0.000  9.470E+09   0.002025     
84725.      0.000
   366.000 -4.545E-08    -6.3515     0.1469  1.431E-08      0.000  9.470E+09   0.000656     
86669.      0.000
   372.000  2.835E-08    -5.4715     0.1476  1.057E-08      0.000  9.470E+09  -0.000419     
88613.      0.000
   378.000  8.135E-08    -4.6029     0.1427  7.375E-09      0.000  9.470E+09  -0.001228     
90557.      0.000
   384.000  1.169E-07    -3.7753     0.1336  4.721E-09      0.000  9.470E+09  -0.001802     
92501.      0.000
   390.000  1.380E-07    -3.0099     0.1217  2.571E-09      0.000  9.470E+09  -0.002172     
94445.      0.000
   396.000  1.477E-07    -2.3207     0.1080  8.827E-10      0.000  9.470E+09  -0.002373     
96389.      0.000
   402.000  1.486E-07    -1.7154     0.0936 -3.960E-10      0.000  9.470E+09  -0.002435     
98333.      0.000
   408.000  1.430E-07    -1.1965     0.0791 -1.318E-09      0.000  9.470E+09  -0.002389    
100277.      0.000
   414.000  1.328E-07    -0.7629     0.0652 -1.939E-09      0.000  9.470E+09  -0.002262    
102221.      0.000
   420.000  1.197E-07    -0.4101     0.0522 -2.311E-09      0.000  9.470E+09  -0.002078    
104165.      0.000
   426.000  1.050E-07    -0.1319     0.0404 -2.483E-09      0.000  9.470E+09  -0.001858    
106109.      0.000
   432.000  8.990E-08     0.0795     0.0299 -2.499E-09      0.000  9.470E+09  -0.001619    
108053.      0.000
   438.000  7.506E-08     0.2326     0.0209 -2.400E-09      0.000  9.470E+09  -0.001376    
109997.      0.000
   444.000  6.110E-08     0.3360     0.0134 -2.220E-09      0.000  9.470E+09  -0.001140    
111941.      0.000
   450.000  4.841E-08     0.3982   0.007219 -1.988E-09      0.000  9.470E+09  -0.000919    
113885.      0.000
   456.000  3.725E-08     0.4270   0.002305 -1.726E-09      0.000  9.470E+09  -0.000719    
115829.      0.000
   462.000  2.770E-08     0.4296  -0.001483 -1.455E-09      0.000  9.470E+09  -0.000544    
117773.      0.000
   468.000  1.979E-08     0.4123  -0.004299 -1.188E-09      0.000  9.470E+09  -0.000395    
119717.      0.000
   474.000  1.344E-08     0.3805  -0.006301 -9.369E-10      0.000  9.470E+09  -0.000273    
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121661.      0.000
   480.000  8.546E-09     0.3387  -0.007647 -7.090E-10      0.000  9.470E+09  -0.000176    
123605.      0.000
   486.000  4.935E-09     0.2903  -0.008382 -5.098E-10      0.000  9.470E+09 -6.885E-05     
83699.      0.000
   492.000  2.429E-09     0.2392  -0.008692 -3.420E-10      0.000  9.470E+09 -3.440E-05     
84995.      0.000
   498.000  8.313E-10     0.1867  -0.008831 -2.071E-10      0.000  9.470E+09 -1.196E-05     
86291.      0.000
   504.000 -5.614E-11     0.1337  -0.008864 -1.055E-10      0.000  9.470E+09  8.195E-07     
87587.      0.000
   510.000 -4.352E-10     0.0806  -0.007841 -3.765E-11      0.000  9.470E+09   0.000340   
4687500.      0.000
   516.000 -5.079E-10     0.0397  -0.005631      0.000      0.000  9.470E+09   0.000397   
4687500.      0.000
   522.000 -4.297E-10     0.0130  -0.003434  1.717E-11      0.000  9.470E+09   0.000336   
4687500.      0.000
   528.000 -3.019E-10  -0.001549  -0.001719  2.081E-11      0.000  9.470E+09   0.000236   
4687500.      0.000
   534.000 -1.800E-10  -0.007641  -0.000590  1.790E-11      0.000  9.470E+09   0.000141   
4687500.      0.000
   540.000 -8.713E-11  -0.008666  3.623E-05  1.273E-11      0.000  9.470E+09  6.807E-05   
4687500.      0.000
   546.000 -2.723E-11  -0.007234   0.000304  7.692E-12      0.000  9.470E+09  2.127E-05   
4687500.      0.000
   552.000  5.175E-12  -0.005031   0.000356  3.807E-12      0.000  9.470E+09 -4.043E-06   
4687500.      0.000
   558.000  1.845E-11  -0.002971   0.000301  1.272E-12      0.000  9.470E+09 -1.442E-05   
4687500.      0.000
   564.000  2.043E-11  -0.001427   0.000209      0.000      0.000  9.470E+09 -1.596E-05   
4687500.      0.000
   570.000  1.699E-11  -0.000457   0.000122      0.000      0.000  9.470E+09 -1.328E-05   
4687500.      0.000
   576.000  1.181E-11  3.484E-05  5.419E-05      0.000      0.000  9.470E+09 -9.227E-06   
4687500.      0.000
   582.000  6.762E-12   0.000195  1.066E-05      0.000      0.000  9.470E+09 -5.283E-06   
4687500.      0.000
   588.000  2.454E-12   0.000164 -1.094E-05      0.000      0.000  9.470E+09 -1.917E-06   
4687500.      0.000
   594.000 -1.229E-12  6.498E-05 -1.381E-05      0.000      0.000  9.470E+09  9.599E-07   
4687500.      0.000
   600.000 -4.665E-12      0.000      0.000      0.000      0.000  9.470E+09  3.644E-06   
2343750.      0.000

* This analysis makes computations of pile response using nonlinear moment-curvature 
relationships. 
  The above values of total stress are computed for combined axial stress and do not equal 
the 
  actual stresses in concrete and steel in the range of nonlinear bending. 

Output Verification: Computed forces and moments are within specified convergence limits.

Output Summary for Load Case No. 1:

Pile-head deflection             =      0.1851078 inches
Computed slope at pile head      =     -0.0029425 radians
Maximum bending moment           =        326082. inch-lbs
Maximum shear force              =         10000. lbs
Depth of maximum bending moment  =     60.0000000 inches below pile head
Depth of maximum shear force     =       0.000000 inches below pile head
Number of iterations             =             28
Number of zero deflection points =              7

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 2
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--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (BC Type 1)

Horizontal shear force at pile head                    =       15000.000 lbs
Applied moment at pile head                            =           0.000 in-lbs
Axial thrust load on pile head                         =      180000.000 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil 
Spr.   Distrib. 
     X         y        Moment     Force         S       Stress   Stiffness      p         
Es*h    Lat. Load 
   inches    inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      
lb/inch    lb/inch 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
---------- ----------
      0.00     0.4546      0.000     15000.  -0.006205      0.000  9.470E+09  -195.1295  
1287.7301      0.000
     6.000     0.4174     93190.     13809.  -0.006176      0.000  9.470E+09  -202.0133  
2904.1797      0.000
    12.000     0.3805    179043.     12578.  -0.006090      0.000  9.470E+09  -208.1513  
3282.4632      0.000
    18.000     0.3443    257280.     11313.  -0.005951      0.000  9.470E+09  -213.5045  
3720.8730      0.000
    24.000     0.3091    327655.     10018.  -0.005766      0.000  9.470E+09  -218.0330  
4232.8050      0.000
    30.000     0.2751    389957.  8699.3115  -0.005539      0.000  9.470E+09  -221.6958  
4835.4544      0.000
    36.000     0.2426    444011.  7360.8743  -0.005275      0.000  9.470E+09  -224.4499  
5551.1892      0.000
    42.000     0.2118    489680.  6008.7763  -0.004979      0.000  9.470E+09  -226.2495  
6409.5421      0.000
    48.000     0.1829    526870.  4648.8919  -0.004657      0.000  9.470E+09  -227.0453  
7450.1642      0.000
    54.000     0.1559    555526.  3287.4071  -0.004314      0.000  9.470E+09  -226.7830  
8727.3240      0.000
    60.000     0.1311    575637.  1930.8560  -0.003955      0.000  9.470E+09  -225.4007     
10317.      0.000
    66.000     0.1084    587240.   586.1751  -0.003587      0.000  9.470E+09  -222.8263     
12328.      0.000
    72.000     0.0880    590419.  -739.2189  -0.003214      0.000  9.470E+09  -218.9717     
14923.      0.000
    78.000     0.0699    585311. -2037.3080  -0.002842      0.000  9.470E+09  -213.7246     
18351.      0.000
    84.000     0.0539    572109. -3299.2810  -0.002475      0.000  9.470E+09  -206.9330     
23017.      0.000
    90.000     0.0402    551066. -4509.2077  -0.002119      0.000  9.470E+09  -196.3758     
29324.      0.000
    96.000     0.0285    522576. -5654.3671  -0.001779      0.000  9.470E+09  -185.3440     
39000.      0.000
   102.000     0.0188    487056. -6725.4742  -0.001459      0.000  9.470E+09  -171.6917     
54695.      0.000
   108.000     0.0110    445021. -7693.7543  -0.001164      0.000  9.470E+09  -151.0683     
82356.      0.000
   114.000   0.004869    397244. -8516.5844  -0.000897      0.000  9.470E+09  -123.2084    
151813.      0.000
   120.000   0.000243    344760. -9148.1017  -0.000662      0.000  9.470E+09   -87.2974   
2154663.      0.000
   126.000  -0.003073    288897. -9080.5654  -0.000461      0.000  9.470E+09   109.8095    
214427.      0.000
   132.000  -0.005290    236789. -8373.7784  -0.000295      0.000  9.470E+09   125.7862    
142666.      0.000
   138.000  -0.006607    189047. -7597.4879  -0.000160      0.000  9.470E+09   132.9773    
120753.      0.000
   144.000  -0.007206    145964. -6790.8773 -5.352E-05      0.000  9.470E+09   135.8928    
113150.      0.000
   150.000  -0.007250    107673. -5974.9005  2.683E-05      0.000  9.470E+09   136.0994    
112639.      0.000
   156.000  -0.006884     74207. -5163.5486  8.445E-05      0.000  9.470E+09   134.3512    
117098.      0.000
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   162.000  -0.006236     45528. -4367.2730   0.000122      0.000  9.470E+09   131.0741    
126108.      0.000
   168.000  -0.005415     21536. -3594.4556   0.000144      0.000  9.470E+09   126.5317    
140189.      0.000
   174.000  -0.004513  2083.8599 -2852.1757   0.000151      0.000  9.470E+09   120.8949    
160737.      0.000
   180.000  -0.003602    -13017. -2146.6706   0.000148      0.000  9.470E+09   114.2735    
190341.      0.000
   186.000  -0.002741    -23995. -1483.6550   0.000136      0.000  9.470E+09   106.7317    
233631.      0.000
   192.000  -0.001971    -31114.  -868.5922   0.000118      0.000  9.470E+09    98.2893    
299187.      0.000
   198.000  -0.001320    -34674.  -306.9962  9.762E-05      0.000  9.470E+09    88.9094    
404285.      0.000
   204.000  -0.000800    -35009.   195.0871  7.554E-05      0.000  9.470E+09    78.4517    
588609.      0.000
   210.000  -0.000413    -32496.   629.9778  5.416E-05      0.000  9.470E+09    66.5119    
966309.      0.000
   216.000  -0.000150    -27567.   990.9087  3.513E-05      0.000  9.470E+09    53.7984   
2154663.      0.000
   222.000  8.567E-06    -20681.  1143.0739  1.984E-05      0.000  9.470E+09    -3.0767   
2154663.      0.000
   228.000  8.832E-05    -13892.  1038.6906  8.891E-06      0.000  9.470E+09   -31.7177   
2154663.      0.000
   234.000   0.000115 -8236.1043   819.3591  1.881E-06      0.000  9.470E+09   -41.3928   
2154663.      0.000
   240.000   0.000111 -4064.2327   575.7094 -2.016E-06      0.000  9.470E+09   -39.8238   
2154663.      0.000
   246.000  9.108E-05 -1323.2377   358.1187 -3.722E-06      0.000  9.470E+09   -32.7064   
2154663.      0.000
   252.000  6.623E-05   241.2326   188.6521 -4.065E-06      0.000  9.470E+09   -23.7825   
2154663.      0.000
   258.000  4.229E-05   949.3688    71.7411 -3.688E-06      0.000  9.470E+09   -15.1879   
2154663.      0.000
   264.000  2.197E-05  1110.0916     2.5093 -3.036E-06      0.000  9.470E+09    -7.8894   
2154663.      0.000
   270.000  5.866E-06   986.0371   -21.3218 -2.372E-06      0.000  9.470E+09    -0.0543     
55565.      0.000
   276.000 -6.490E-06   859.3524   -21.2982 -1.787E-06      0.000  9.470E+09     0.0622     
57509.      0.000
   282.000 -1.558E-05   734.3189   -20.6485 -1.282E-06      0.000  9.470E+09     0.1544     
59453.      0.000
   288.000 -2.187E-05   614.3398   -19.5139 -8.548E-07      0.000  9.470E+09     0.2238     
61397.      0.000
   294.000 -2.584E-05   501.9985   -18.0242 -5.012E-07      0.000  9.470E+09     0.2727     
63341.      0.000
   300.000 -2.789E-05   399.1323   -16.2956 -2.157E-07      0.000  9.470E+09     0.3034     
65285.      0.000
   306.000 -2.842E-05   306.9171   -14.4298  8.002E-09      0.000  9.470E+09     0.3185     
67229.      0.000
   312.000 -2.779E-05   225.9573   -12.5131  1.768E-07      0.000  9.470E+09     0.3204     
69173.      0.000
   318.000 -2.630E-05   156.3777   -10.6166  2.979E-07      0.000  9.470E+09     0.3118     
71117.      0.000
   324.000 -2.422E-05    97.9141    -8.7967  3.785E-07      0.000  9.470E+09     0.2949     
73061.      0.000
   330.000 -2.176E-05    49.9994    -7.0960  4.254E-07      0.000  9.470E+09     0.2720     
75005.      0.000
   336.000 -1.911E-05    11.8431    -5.5446  4.450E-07      0.000  9.470E+09     0.2451     
76949.      0.000
   342.000 -1.642E-05   -17.4971    -4.1615  4.432E-07      0.000  9.470E+09     0.2159     
78893.      0.000
   348.000 -1.379E-05   -39.0526    -2.9563  4.252E-07      0.000  9.470E+09     0.1859     
80837.      0.000
   354.000 -1.132E-05   -53.8907    -1.9303  3.958E-07      0.000  9.470E+09     0.1561     
82781.      0.000
   360.000 -9.045E-06   -63.0707    -1.0787  3.587E-07      0.000  9.470E+09     0.1277     
84725.      0.000
   366.000 -7.012E-06   -67.6094    -0.3916  3.173E-07      0.000  9.470E+09     0.1013     
86669.      0.000
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   372.000 -5.237E-06   -68.4553     0.1443  2.742E-07      0.000  9.470E+09     0.0773     
88613.      0.000
   378.000 -3.722E-06   -66.4700     0.5448  2.315E-07      0.000  9.470E+09     0.0562     
90557.      0.000
   384.000 -2.459E-06   -62.4172     0.8271  1.907E-07      0.000  9.470E+09     0.0379     
92501.      0.000
   390.000 -1.434E-06   -56.9569     1.0085  1.528E-07      0.000  9.470E+09     0.0226     
94445.      0.000
   396.000 -6.247E-07   -50.6453     1.1063  1.188E-07      0.000  9.470E+09     0.0100     
96389.      0.000
   402.000 -8.433E-09   -43.9377     1.1368  8.880E-08      0.000  9.470E+09   0.000138     
98333.      0.000
   408.000  4.408E-07   -37.1951     1.1151  6.309E-08      0.000  9.470E+09  -0.007368    
100277.      0.000
   414.000  7.487E-07   -30.6922     1.0548  4.159E-08      0.000  9.470E+09    -0.0128    
102221.      0.000
   420.000  9.399E-07   -24.6276     0.9676  2.406E-08      0.000  9.470E+09    -0.0163    
104165.      0.000
   426.000  1.037E-06   -19.1335     0.8636  1.020E-08      0.000  9.470E+09    -0.0183    
106109.      0.000
   432.000  1.062E-06   -14.2868     0.7511 -3.896E-10      0.000  9.470E+09    -0.0191    
108053.      0.000
   438.000  1.033E-06   -10.1190     0.6369 -8.121E-09      0.000  9.470E+09    -0.0189    
109997.      0.000
   444.000  9.648E-07    -6.6259     0.5261 -1.343E-08      0.000  9.470E+09    -0.0180    
111941.      0.000
   450.000  8.716E-07    -3.7762     0.4225 -1.672E-08      0.000  9.470E+09    -0.0165    
113885.      0.000
   456.000  7.641E-07    -1.5196     0.3286 -1.840E-08      0.000  9.470E+09    -0.0148    
115829.      0.000
   462.000  6.508E-07     0.2071     0.2460 -1.882E-08      0.000  9.470E+09    -0.0128    
117773.      0.000
   468.000  5.384E-07     1.4737     0.1755 -1.828E-08      0.000  9.470E+09    -0.0107    
119717.      0.000
   474.000  4.315E-07     2.3525     0.1170 -1.707E-08      0.000  9.470E+09  -0.008749    
121661.      0.000
   480.000  3.335E-07     2.9148     0.0702 -1.540E-08      0.000  9.470E+09  -0.006870    
123605.      0.000
   486.000  2.466E-07     3.2278     0.0392 -1.346E-08      0.000  9.470E+09  -0.003441     
83699.      0.000
   492.000  1.720E-07     3.4147     0.0216 -1.135E-08      0.000  9.470E+09  -0.002437     
84995.      0.000
   498.000  1.104E-07     3.5116   0.009528 -9.157E-09      0.000  9.470E+09  -0.001588     
86291.      0.000
   504.000  6.215E-08     3.5489   0.002043 -6.920E-09      0.000  9.470E+09  -0.000907     
87587.      0.000
   510.000  2.737E-08     3.5510    -0.0648 -4.671E-09      0.000  9.470E+09    -0.0214   
4687500.      0.000
   516.000  6.094E-09     2.7810    -0.1433 -2.665E-09      0.000  9.470E+09  -0.004761   
4687500.      0.000
   522.000 -4.611E-09     1.8376    -0.1467 -1.202E-09      0.000  9.470E+09   0.003602   
4687500.      0.000
   528.000 -8.330E-09     1.0227    -0.1164 -2.959E-10      0.000  9.470E+09   0.006508   
4687500.      0.000
   534.000 -8.161E-09     0.4413    -0.0778  1.679E-10      0.000  9.470E+09   0.006376   
4687500.      0.000
   540.000 -6.315E-09     0.0892    -0.0438  3.360E-10      0.000  9.470E+09   0.004933   
4687500.      0.000
   546.000 -4.129E-09    -0.0853    -0.0194  3.373E-10      0.000  9.470E+09   0.003226   
4687500.      0.000
   552.000 -2.268E-09    -0.1437  -0.004358  2.647E-10      0.000  9.470E+09   0.001772   
4687500.      0.000
   558.000 -9.528E-10    -0.1382   0.003190  1.754E-10      0.000  9.470E+09   0.000744   
4687500.      0.000
   564.000 -1.633E-10    -0.1058   0.005806  9.807E-11      0.000  9.470E+09   0.000128   
4687500.      0.000
   570.000  2.240E-10    -0.0688   0.005663  4.276E-11      0.000  9.470E+09  -0.000175   
4687500.      0.000
   576.000  3.499E-10    -0.0379   0.004318  8.959E-12      0.000  9.470E+09  -0.000273   
4687500.      0.000
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   582.000  3.315E-10    -0.0170   0.002721 -8.436E-12      0.000  9.470E+09  -0.000259   
4687500.      0.000
   588.000  2.487E-10  -0.005279   0.001361 -1.548E-11      0.000  9.470E+09  -0.000194   
4687500.      0.000
   594.000  1.458E-10  -0.000590   0.000437 -1.734E-11      0.000  9.470E+09  -0.000114   
4687500.      0.000
   600.000  4.060E-11      0.000      0.000 -1.753E-11      0.000  9.470E+09 -3.172E-05   
2343750.      0.000

* This analysis makes computations of pile response using nonlinear moment-curvature 
relationships. 
  The above values of total stress are computed for combined axial stress and do not equal 
the 
  actual stresses in concrete and steel in the range of nonlinear bending. 

Output Verification: Computed forces and moments are within specified convergence limits.

Output Summary for Load Case No. 2:

Pile-head deflection             =      0.4545895 inches
Computed slope at pile head      =     -0.0062054 radians
Maximum bending moment           =        590419. inch-lbs
Maximum shear force              =         15000. lbs
Depth of maximum bending moment  =     72.0000000 inches below pile head
Depth of maximum shear force     =       0.000000 inches below pile head
Number of iterations             =             27
Number of zero deflection points =              7

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 3
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (BC Type 1)

Horizontal shear force at pile head                    =       20000.000 lbs
Applied moment at pile head                            =           0.000 in-lbs
Axial thrust load on pile head                         =      180000.000 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil 
Spr.   Distrib. 
     X         y        Moment     Force         S       Stress   Stiffness      p         
Es*h    Lat. Load 
   inches    inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      
lb/inch    lb/inch 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
---------- ----------
      0.00     0.8669  5.841E-08     20000.    -0.0106      0.000  9.470E+09  -229.2991   
793.5574      0.000
     6.000     0.8033    127307.     18598.    -0.0105      0.000  9.470E+09  -237.9436  
1777.1855      0.000
    12.000     0.7403    245961.     17147.    -0.0104      0.000  9.470E+09  -245.8353  
1992.4889      0.000
    18.000     0.6782    355597.     15651.    -0.0102      0.000  9.470E+09  -252.9372  
2237.7888      0.000
    24.000     0.6174    455884.     14114.  -0.009981      0.000  9.470E+09  -259.2120  
2518.9625      0.000
    30.000     0.5584    546527.     12543.  -0.009664      0.000  9.470E+09  -264.6213  
2843.3302      0.000
    36.000     0.5015    627269.     10941.  -0.009292      0.000  9.470E+09  -269.1258  
3220.1028      0.000
    42.000     0.4469    697894.  9315.9973  -0.008872      0.000  9.470E+09  -272.6846  
3661.0007      0.000
    48.000     0.3950    758225.  7672.1801  -0.008411      0.000  9.470E+09  -275.2544  
4181.1224      0.000
    54.000     0.3460    808128.  6016.0497  -0.007915      0.000  9.470E+09  -276.7891  
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4800.1895      0.000
    60.000     0.3000    847513.  4353.9677  -0.007390      0.000  9.470E+09  -277.2383  
5544.3669      0.000
    66.000     0.2573    876338.  2692.6146  -0.006844      0.000  9.470E+09  -276.5461  
6448.9933      0.000
    72.000     0.2179    894607.  1039.0297  -0.006283      0.000  9.470E+09  -274.6489  
7562.7976      0.000
    78.000     0.1819    902377.  -599.3315  -0.005714      0.000  9.470E+09  -271.4715  
8954.6328      0.000
    84.000     0.1493    899756. -2214.5136  -0.005143      0.000  9.470E+09  -266.9225     
10725.      0.000
    90.000     0.1202    886911. -3790.0439  -0.004577      0.000  9.470E+09  -258.2543     
12893.      0.000
    96.000     0.0944    864161. -5314.8621  -0.004022      0.000  9.470E+09  -250.0184     
15889.      0.000
   102.000     0.0719    831820. -6784.9547  -0.003485      0.000  9.470E+09  -240.0124     
20022.      0.000
   108.000     0.0526    790269. -8175.0852  -0.002971      0.000  9.470E+09  -223.3644     
25480.      0.000
   114.000     0.0363    740136. -9455.8468  -0.002486      0.000  9.470E+09  -203.5561     
33669.      0.000
   120.000     0.0228    682168.    -10610.  -0.002035      0.000  9.470E+09  -181.1853     
47752.      0.000
   126.000     0.0119    617211.    -11615.  -0.001624      0.000  9.470E+09  -153.9148     
77926.      0.000
   132.000   0.003282    546291.    -12412.  -0.001255      0.000  9.470E+09  -111.7129    
204223.      0.000
   138.000  -0.003210    470975.    -12415.  -0.000933      0.000  9.470E+09   110.9356    
207364.      0.000
   144.000  -0.007911    399331.    -11665.  -0.000657      0.000  9.470E+09   139.0592    
105463.      0.000
   150.000    -0.0111    332419.    -10793.  -0.000425      0.000  9.470E+09   151.3405     
81844.      0.000
   156.000    -0.0130    270728. -9866.8616  -0.000234      0.000  9.470E+09   157.5064     
72615.      0.000
   162.000    -0.0139    214523. -8913.9305 -8.045E-05      0.000  9.470E+09   160.1373     
69100.      0.000
   168.000    -0.0140    163935. -7952.4552  3.945E-05      0.000  9.470E+09   160.3545     
68823.      0.000
   174.000    -0.0134    119008. -6995.1127   0.000129      0.000  9.470E+09   158.7597     
70920.      0.000
   180.000    -0.0124     79715. -6051.6832   0.000192      0.000  9.470E+09   155.7168     
75161.      0.000
   186.000    -0.0111     45973. -5130.1437   0.000232      0.000  9.470E+09   151.4630     
81674.      0.000
   192.000  -0.009648     17652. -4237.2765   0.000252      0.000  9.470E+09   146.1594     
90891.      0.000
   198.000  -0.008103 -5418.8462 -3379.0469   0.000256      0.000  9.470E+09   139.9171    
103607.      0.000
   204.000  -0.006578    -23449. -2560.8658   0.000247      0.000  9.470E+09   132.8099    
121146.      0.000
   210.000  -0.005142    -36682. -1787.7993   0.000228      0.000  9.470E+09   124.8789    
145722.      0.000
   216.000  -0.003845    -45395. -1064.7745   0.000202      0.000  9.470E+09   116.1294    
181201.      0.000
   222.000  -0.002721    -49895.  -396.8451   0.000172      0.000  9.470E+09   106.5138    
234832.      0.000
   228.000  -0.001787    -50527.   210.3492   0.000140      0.000  9.470E+09    95.8844    
321896.      0.000
   234.000  -0.001045    -47673.   749.5435   0.000109      0.000  9.470E+09    83.8471    
481360.      0.000
   240.000  -0.000484    -41767.  1208.6103  8.025E-05      0.000  9.470E+09    69.1752    
857107.      0.000
   246.000 -8.215E-05    -33343.  1504.6356  5.645E-05      0.000  9.470E+09    29.4999   
2154663.      0.000
   252.000   0.000193    -23833.  1384.9999  3.834E-05      0.000  9.470E+09   -69.3785   
2154663.      0.000
   258.000   0.000378    -16806.   981.7971  2.547E-05      0.000  9.470E+09   -65.0225   
1032288.      0.000
   264.000   0.000499    -12107.   577.6550  1.631E-05      0.000  9.470E+09   -69.6916    
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838344.      0.000
   270.000   0.000574 -9908.8989   352.6442  9.331E-06      0.000  9.470E+09    -5.3120     
55565.      0.000
   276.000   0.000611 -7895.3376   319.1462  3.691E-06      0.000  9.470E+09    -5.8540     
57509.      0.000
   282.000   0.000618 -6087.1165   283.2166 -7.388E-07      0.000  9.470E+09    -6.1226     
59453.      0.000
   288.000   0.000602 -4495.1428   246.3718 -4.091E-06      0.000  9.470E+09    -6.1590     
61397.      0.000
   294.000   0.000569 -3121.8177   209.8807 -6.504E-06      0.000  9.470E+09    -6.0047     
63341.      0.000
   300.000   0.000524 -1962.5248   174.7674 -8.115E-06      0.000  9.470E+09    -5.6998     
65285.      0.000
   306.000   0.000471 -1007.0806   141.8217 -9.056E-06      0.000  9.470E+09    -5.2821     
67229.      0.000
   312.000   0.000415  -241.1037   111.6162 -9.451E-06      0.000  9.470E+09    -4.7864     
69173.      0.000
   318.000   0.000358   352.7287    84.5272 -9.416E-06      0.000  9.470E+09    -4.2433     
71117.      0.000
   324.000   0.000302   793.5606    60.7586 -9.053E-06      0.000  9.470E+09    -3.6795     
73061.      0.000
   330.000   0.000249  1101.3864    40.3682 -8.452E-06      0.000  9.470E+09    -3.1173     
75005.      0.000
   336.000   0.000201  1296.2362    23.2927 -7.693E-06      0.000  9.470E+09    -2.5745     
76949.      0.000
   342.000   0.000157  1397.5160     9.3740 -6.840E-06      0.000  9.470E+09    -2.0650     
78893.      0.000
   348.000   0.000119  1423.4978    -1.6176 -5.946E-06      0.000  9.470E+09    -1.5988     
80837.      0.000
   354.000  8.570E-05  1390.9472    -9.9614 -5.054E-06      0.000  9.470E+09    -1.1824     
82781.      0.000
   360.000  5.802E-05  1314.8777   -15.9666 -4.197E-06      0.000  9.470E+09    -0.8193     
84725.      0.000
   366.000  3.534E-05  1208.4133   -19.9559 -3.398E-06      0.000  9.470E+09    -0.5105     
86669.      0.000
   372.000  1.725E-05  1082.7453   -22.2516 -2.672E-06      0.000  9.470E+09    -0.2548     
88613.      0.000
   378.000  3.278E-06   947.1648   -23.1643 -2.029E-06      0.000  9.470E+09    -0.0495     
90557.      0.000
   384.000 -7.094E-06   809.1552   -22.9847 -1.472E-06      0.000  9.470E+09     0.1094     
92501.      0.000
   390.000 -1.439E-05   674.5290   -21.9771 -1.002E-06      0.000  9.470E+09     0.2265     
94445.      0.000
   396.000 -1.912E-05   547.5953   -20.3761 -6.151E-07      0.000  9.470E+09     0.3072     
96389.      0.000
   402.000 -2.177E-05   431.3449   -18.3842 -3.049E-07      0.000  9.470E+09     0.3568     
98333.      0.000
   408.000 -2.278E-05   327.6436   -16.1717 -6.448E-08      0.000  9.470E+09     0.3807    
100277.      0.000
   414.000 -2.254E-05   237.4239   -13.8773  1.145E-07      0.000  9.470E+09     0.3841    
102221.      0.000
   420.000 -2.141E-05   160.8685   -11.6102  2.407E-07      0.000  9.470E+09     0.3716    
104165.      0.000
   426.000 -1.966E-05    97.5811    -9.4526  3.226E-07      0.000  9.470E+09     0.3476    
106109.      0.000
   432.000 -1.753E-05    46.7406    -7.4625  3.683E-07      0.000  9.470E+09     0.3158    
108053.      0.000
   438.000 -1.524E-05     7.2360    -5.6772  3.854E-07      0.000  9.470E+09     0.2793    
109997.      0.000
   444.000 -1.291E-05   -22.2183    -4.1167  3.807E-07      0.000  9.470E+09     0.2408    
111941.      0.000
   450.000 -1.067E-05   -42.9869    -2.7867  3.600E-07      0.000  9.470E+09     0.2025    
113885.      0.000
   456.000 -8.589E-06   -56.4366    -1.6818  3.285E-07      0.000  9.470E+09     0.1658    
115829.      0.000
   462.000 -6.726E-06   -63.8783    -0.7883  2.904E-07      0.000  9.470E+09     0.1320    
117773.      0.000
   468.000 -5.105E-06   -66.5238    -0.0867  2.491E-07      0.000  9.470E+09     0.1019    
119717.      0.000
   474.000 -3.737E-06   -65.4569     0.4461  2.073E-07      0.000  9.470E+09     0.0758    
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121661.      0.000
   480.000 -2.617E-06   -61.6177     0.8352  1.670E-07      0.000  9.470E+09     0.0539    
123605.      0.000
   486.000 -1.733E-06   -55.7951     1.0695  1.298E-07      0.000  9.470E+09     0.0242     
83699.      0.000
   492.000 -1.060E-06   -49.0642     1.1870  9.659E-08      0.000  9.470E+09     0.0150     
84995.      0.000
   498.000 -5.734E-07   -41.7593     1.2568  6.782E-08      0.000  9.470E+09   0.008247     
86291.      0.000
   504.000 -2.459E-07   -34.1290     1.2923  4.378E-08      0.000  9.470E+09   0.003589     
87587.      0.000
   510.000 -4.804E-08   -26.3461     1.4157  2.462E-08      0.000  9.470E+09     0.0375   
4687500.      0.000
   516.000  4.961E-08   -17.1940     1.4120  1.083E-08      0.000  9.470E+09    -0.0388   
4687500.      0.000
   522.000  8.190E-08    -9.4255     1.1038  2.395E-09      0.000  9.470E+09    -0.0640   
4687500.      0.000
   528.000  7.835E-08    -3.9538     0.7282 -1.843E-09      0.000  9.470E+09    -0.0612   
4687500.      0.000
   534.000  5.978E-08    -0.6832     0.4045 -3.312E-09      0.000  9.470E+09    -0.0467   
4687500.      0.000
   540.000  3.860E-08     0.9068     0.1739 -3.242E-09      0.000  9.470E+09    -0.0302   
4687500.      0.000
   546.000  2.088E-08     1.4103     0.0345 -2.508E-09      0.000  9.470E+09    -0.0163   
4687500.      0.000
   552.000  8.512E-09     1.3258    -0.0344 -1.641E-09      0.000  9.470E+09  -0.006650   
4687500.      0.000
   558.000  1.188E-09     1.0010    -0.0571 -9.036E-10      0.000  9.470E+09  -0.000928   
4687500.      0.000
   564.000 -2.331E-09     0.6420    -0.0545 -3.831E-10      0.000  9.470E+09   0.001821   
4687500.      0.000
   570.000 -3.409E-09     0.3482    -0.0410 -6.939E-11      0.000  9.470E+09   0.002663   
4687500.      0.000
   576.000 -3.164E-09     0.1500    -0.0256  8.846E-11      0.000  9.470E+09   0.002472   
4687500.      0.000
   582.000 -2.348E-09     0.0407    -0.0127  1.489E-10      0.000  9.470E+09   0.001834   
4687500.      0.000
   588.000 -1.377E-09  -0.002551  -0.003960  1.610E-10      0.000  9.470E+09   0.001076   
4687500.      0.000
   594.000 -4.156E-10  -0.007123   0.000241  1.579E-10      0.000  9.470E+09   0.000325   
4687500.      0.000
   600.000  5.185E-10      0.000      0.000  1.557E-10      0.000  9.470E+09  -0.000405   
2343750.      0.000

* This analysis makes computations of pile response using nonlinear moment-curvature 
relationships. 
  The above values of total stress are computed for combined axial stress and do not equal 
the 
  actual stresses in concrete and steel in the range of nonlinear bending. 

Output Verification: Computed forces and moments are within specified convergence limits.

Output Summary for Load Case No. 3:

Pile-head deflection             =      0.8668526 inches
Computed slope at pile head      =     -0.0105875 radians
Maximum bending moment           =        902377. inch-lbs
Maximum shear force              =         20000. lbs
Depth of maximum bending moment  =     78.0000000 inches below pile head
Depth of maximum shear force     =       0.000000 inches below pile head
Number of iterations             =             34
Number of zero deflection points =              6

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 4
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Pile-head conditions are Shear and Moment (BC Type 1)

Horizontal shear force at pile head                    =       25000.000 lbs
Applied moment at pile head                            =           0.000 in-lbs
Axial thrust load on pile head                         =      180000.000 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil 
Spr.   Distrib. 
     X         y        Moment     Force         S       Stress   Stiffness      p         
Es*h    Lat. Load 
   inches    inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      
lb/inch    lb/inch 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
---------- ----------
      0.00     1.4525  1.168E-07     25000.    -0.0163      0.000  9.470E+09  -260.8830   
538.8175      0.000
     6.000     1.3546    162927.     23404.    -0.0163      0.000  9.470E+09  -271.1467  
1200.9793      0.000
    12.000     1.2573    315980.     21749.    -0.0161      0.000  9.470E+09  -280.6443  
1339.2237      0.000
    18.000     1.1613    458715.     20039.    -0.0159      0.000  9.470E+09  -289.3392  
1494.9550      0.000
    24.000     1.0669    590719.     18279.    -0.0155      0.000  9.470E+09  -297.1942  
1671.3137      0.000
    30.000     0.9748    711620.     16475.    -0.0151      0.000  9.470E+09  -304.1710  
1872.1450      0.000
    36.000     0.8854    821084.     14632.    -0.0146      0.000  9.470E+09  -310.2303  
2102.2003      0.000
    42.000     0.7992    918818.     12755.    -0.0141      0.000  9.470E+09  -315.3305  
2367.4096      0.000
    48.000     0.7164   1004571.     10851.    -0.0135      0.000  9.470E+09  -319.4281  
2675.2552      0.000
    54.000     0.6375   1078138.  8925.0187    -0.0128      0.000  9.469E+09  -322.4758  
3035.2951      0.000
    60.000     0.5626   1139357.  6984.3238    -0.0121      0.000  9.418E+09  -324.4225  
3459.9075      0.000
    66.000     0.4921   1188113.  5035.4136    -0.0114      0.000  9.297E+09  -325.2143  
3965.2411      0.000
    72.000     0.4262   1224334.  3085.3742    -0.0106      0.000  9.162E+09  -324.7988  
4572.5023      0.000
    78.000     0.3651   1247996.  1141.6086  -0.009768      0.000  9.053E+09  -323.1230  
5310.0108      0.000
    84.000     0.3090   1259132.  -788.1471  -0.008935      0.000  9.003E+09  -320.1289  
6216.4094      0.000
    90.000     0.2579   1257837. -2686.2205  -0.008096      0.000  9.009E+09  -312.5622  
7271.8864      0.000
    96.000     0.2118   1244385. -4541.8665  -0.007266      0.000  9.069E+09  -305.9864  
8666.9712      0.000
   102.000     0.1707   1219028. -6353.5150  -0.006456      0.000  9.181E+09  -297.8964     
10471.      0.000
   108.000     0.1344   1182087. -8094.3268  -0.005677      0.000  9.313E+09  -282.3742     
12610.      0.000
   114.000     0.1026   1134158. -9733.3143  -0.004935      0.000  9.424E+09  -263.9550     
15438.      0.000
   120.000     0.0751   1075947.    -11258.  -0.004233      0.000  9.469E+09  -244.1925     
19499.      0.000
   126.000     0.0518   1008208.    -12658.  -0.003573      0.000  9.470E+09  -222.4983     
25778.      0.000
   132.000     0.0323    931770.    -13918.  -0.002958      0.000  9.470E+09  -197.6851     
36758.      0.000
   138.000     0.0163    847577.    -15011.  -0.002394      0.000  9.470E+09  -166.6450     
61377.      0.000
   144.000   0.003535    756805.    -15853.  -0.001886      0.000  9.470E+09  -113.7914    
193120.      0.000
   150.000  -0.006343    661419.    -15799.  -0.001437      0.000  9.470E+09   131.5800    
124466.      0.000
   156.000    -0.0137    570317.    -14926.  -0.001047      0.000  9.470E+09   159.5607     
69846.      0.000
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   162.000    -0.0189    484569.    -13928.  -0.000712      0.000  9.470E+09   172.9181     
54888.      0.000
   168.000    -0.0223    404715.    -12869.  -0.000431      0.000  9.470E+09   180.1278     
48561.      0.000
   174.000    -0.0241    331068.    -11778.  -0.000198      0.000  9.470E+09   183.6949     
45789.      0.000
   180.000    -0.0246    263807.    -10673. -9.151E-06      0.000  9.470E+09   184.7485     
45011.      0.000
   186.000    -0.0242    203017. -9566.5546   0.000139      0.000  9.470E+09   183.9061     
45633.      0.000
   192.000    -0.0230    148709. -8470.2014   0.000250      0.000  9.470E+09   181.5450     
47437.      0.000
   198.000    -0.0212    100835. -7391.8297   0.000329      0.000  9.470E+09   177.9122     
50403.      0.000
   204.000    -0.0190     59296. -6338.5662   0.000380      0.000  9.470E+09   173.1756     
54654.      0.000
   210.000    -0.0166     23951. -5316.6898   0.000406      0.000  9.470E+09   167.4499     
60454.      0.000
   216.000    -0.0141 -5382.0530 -4331.9115   0.000412      0.000  9.470E+09   160.8096     
68257.      0.000
   222.000    -0.0117    -28922. -3389.6007   0.000401      0.000  9.470E+09   153.2940     
78796.      0.000
   228.000  -0.009320    -46924. -2495.0051   0.000377      0.000  9.470E+09   144.9045     
93290.      0.000
   234.000  -0.007145    -59677. -1653.5177   0.000344      0.000  9.470E+09   135.5913    
113863.      0.000
   240.000  -0.005197    -67508.  -871.0849   0.000303      0.000  9.470E+09   125.2197    
144563.      0.000
   246.000  -0.003506    -70785.  -154.9754   0.000259      0.000  9.470E+09   113.4835    
194210.      0.000
   252.000  -0.002084    -69929.   484.4053   0.000215      0.000  9.470E+09    99.6434    
286891.      0.000
   258.000  -0.000928    -65437.  1027.5076   0.000172      0.000  9.470E+09    81.3907    
526403.      0.000
   264.000 -2.024E-05    -57970.  1293.4830   0.000133      0.000  9.470E+09     7.2678   
2154663.      0.000
   270.000   0.000667    -50202.  1296.7598  9.861E-05      0.000  9.470E+09    -6.1755     
55565.      0.000
   276.000   0.001163    -42622.  1244.7897  6.920E-05      0.000  9.470E+09   -11.1479     
57509.      0.000
   282.000   0.001497    -35414.  1166.8374  4.448E-05      0.000  9.470E+09   -14.8362     
59453.      0.000
   288.000   0.001697    -28716.  1070.2381  2.416E-05      0.000  9.470E+09   -17.3635     
61397.      0.000
   294.000   0.001787    -22623.   961.5444  7.900E-06      0.000  9.470E+09   -18.8677     
63341.      0.000
   300.000   0.001792    -17194.   846.4573 -4.714E-06      0.000  9.470E+09   -19.4947     
65285.      0.000
   306.000   0.001731    -12456.   729.7972 -1.411E-05      0.000  9.470E+09   -19.3920     
67229.      0.000
   312.000   0.001622 -8406.2839   615.5090 -2.072E-05      0.000  9.470E+09   -18.7040     
69173.      0.000
   318.000   0.001482 -5024.6530   506.6958 -2.497E-05      0.000  9.470E+09   -17.5670     
71117.      0.000
   324.000   0.001323 -2271.9967   405.6752 -2.728E-05      0.000  9.470E+09   -16.1065     
73061.      0.000
   330.000   0.001155   -97.6208   314.0512 -2.803E-05      0.000  9.470E+09   -14.4348     
75005.      0.000
   336.000   0.000986  1557.1693   232.7986 -2.757E-05      0.000  9.470E+09   -12.6494     
76949.      0.000
   342.000   0.000824  2755.5149   162.3520 -2.620E-05      0.000  9.470E+09   -10.8328     
78893.      0.000
   348.000   0.000672  3561.9953   102.6978 -2.420E-05      0.000  9.470E+09    -9.0520     
80837.      0.000
   354.000   0.000533  4040.1671    53.4633 -2.179E-05      0.000  9.470E+09    -7.3595     
82781.      0.000
   360.000   0.000410  4250.6316    14.0020 -1.917E-05      0.000  9.470E+09    -5.7942     
84725.      0.000
   366.000   0.000303  4249.5950   -16.5285 -1.648E-05      0.000  9.470E+09    -4.3826     
86669.      0.000
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   372.000   0.000213  4087.8767   -39.0971 -1.383E-05      0.000  9.470E+09    -3.1403     
88613.      0.000
   378.000   0.000137  3810.3110   -54.7390 -1.133E-05      0.000  9.470E+09    -2.0737     
90557.      0.000
   384.000  7.665E-05  3455.4854   -64.5050 -9.030E-06      0.000  9.470E+09    -1.1817     
92501.      0.000
   390.000  2.904E-05  3055.7557   -69.4211 -6.967E-06      0.000  9.470E+09    -0.4570     
94445.      0.000
   396.000 -6.960E-06  2637.4817   -70.4568 -5.164E-06      0.000  9.470E+09     0.1118     
96389.      0.000
   402.000 -3.293E-05  2221.4280   -68.5024 -3.624E-06      0.000  9.470E+09     0.5397     
98333.      0.000
   408.000 -5.045E-05  1823.2818   -64.3538 -2.343E-06      0.000  9.470E+09     0.8432    
100277.      0.000
   414.000 -6.104E-05  1454.2427   -58.7043 -1.305E-06      0.000  9.470E+09     1.0400    
102221.      0.000
   420.000 -6.611E-05  1121.6481   -52.1413 -4.886E-07      0.000  9.470E+09     1.1477    
104165.      0.000
   426.000 -6.691E-05   829.6023   -45.1486  1.296E-07      0.000  9.470E+09     1.1832    
106109.      0.000
   432.000 -6.455E-05   579.5849   -38.1114  5.760E-07      0.000  9.470E+09     1.1625    
108053.      0.000
   438.000 -5.999E-05   371.0211   -31.3243  8.772E-07      0.000  9.470E+09     1.0999    
109997.      0.000
   444.000 -5.403E-05   201.7985   -25.0009  1.059E-06      0.000  9.470E+09     1.0080    
111941.      0.000
   450.000 -4.729E-05    68.7241   -19.2842  1.144E-06      0.000  9.470E+09     0.8976    
113885.      0.000
   456.000 -4.029E-05   -32.0833   -14.2577  1.156E-06      0.000  9.470E+09     0.7779    
115829.      0.000
   462.000 -3.342E-05  -104.8657    -9.9562  1.113E-06      0.000  9.470E+09     0.6560    
117773.      0.000
   468.000 -2.694E-05  -153.9611    -6.3755  1.031E-06      0.000  9.470E+09     0.5376    
119717.      0.000
   474.000 -2.105E-05  -183.5981    -3.4822  9.236E-07      0.000  9.470E+09     0.4269    
121661.      0.000
   480.000 -1.586E-05  -197.7421    -1.2214  8.028E-07      0.000  9.470E+09     0.3267    
123605.      0.000
   486.000 -1.142E-05  -199.9890     0.2366  6.768E-07      0.000  9.470E+09     0.1593     
83699.      0.000
   492.000 -7.737E-06  -196.3649     1.0433  5.513E-07      0.000  9.470E+09     0.1096     
84995.      0.000
   498.000 -4.803E-06  -188.6604     1.5793  4.293E-07      0.000  9.470E+09     0.0691     
86291.      0.000
   504.000 -2.586E-06  -178.3401     1.8998  3.130E-07      0.000  9.470E+09     0.0378     
87587.      0.000
   510.000 -1.047E-06  -166.5386     4.4671  2.038E-07      0.000  9.470E+09     0.8180   
4687500.      0.000
   516.000 -1.411E-07  -125.1751     7.2517  1.113E-07      0.000  9.470E+09     0.1102   
4687500.      0.000
   522.000  2.890E-07   -79.7584     6.9049  4.642E-08      0.000  9.470E+09    -0.2258   
4687500.      0.000
   528.000  4.159E-07   -42.4162     5.2527  7.712E-09      0.000  9.470E+09    -0.3249   
4687500.      0.000
   534.000  3.816E-07   -16.7430     3.3835 -1.103E-08      0.000  9.470E+09    -0.2981   
4687500.      0.000
   540.000  2.836E-07    -1.7902     1.8246 -1.690E-08      0.000  9.470E+09    -0.2215   
4687500.      0.000
   546.000  1.788E-07     5.1885     0.7410 -1.583E-08      0.000  9.470E+09    -0.1397   
4687500.      0.000
   552.000  9.367E-08     7.1362     0.1025 -1.192E-08      0.000  9.470E+09    -0.0732   
4687500.      0.000
   558.000  3.571E-08     6.4446    -0.2007 -7.618E-09      0.000  9.470E+09    -0.0279   
4687500.      0.000
   564.000  2.250E-09     4.7443    -0.2897 -4.073E-09      0.000  9.470E+09  -0.001758   
4687500.      0.000
   570.000 -1.317E-08     2.9774    -0.2641 -1.627E-09      0.000  9.470E+09     0.0103   
4687500.      0.000
   576.000 -1.728E-08     1.5790    -0.1927 -1.837E-10      0.000  9.470E+09     0.0135   
4687500.      0.000
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   582.000 -1.538E-08     0.6655    -0.1162  5.274E-10      0.000  9.470E+09     0.0120   
4687500.      0.000
   588.000 -1.095E-08     0.1839    -0.0545  7.964E-10      0.000  9.470E+09   0.008553   
4687500.      0.000
   594.000 -5.820E-09     0.0101    -0.0152  8.579E-10      0.000  9.470E+09   0.004547   
4687500.      0.000
   600.000 -6.529E-10      0.000      0.000  8.611E-10      0.000  9.470E+09   0.000510   
2343750.      0.000

* This analysis makes computations of pile response using nonlinear moment-curvature 
relationships. 
  The above values of total stress are computed for combined axial stress and do not equal 
the 
  actual stresses in concrete and steel in the range of nonlinear bending. 

Output Verification: Computed forces and moments are within specified convergence limits.

Output Summary for Load Case No. 4:

Pile-head deflection             =      1.4525306 inches
Computed slope at pile head      =     -0.0163171 radians
Maximum bending moment           =       1259132. inch-lbs
Maximum shear force              =         25000. lbs
Depth of maximum bending moment  =     84.0000000 inches below pile head
Depth of maximum shear force     =       0.000000 inches below pile head
Number of iterations             =             36
Number of zero deflection points =              6

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 5
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (BC Type 1)

Horizontal shear force at pile head                    =       30000.000 lbs
Applied moment at pile head                            =           0.000 in-lbs
Axial thrust load on pile head                         =      180000.000 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil 
Spr.   Distrib. 
     X         y        Moment     Force         S       Stress   Stiffness      p         
Es*h    Lat. Load 
   inches    inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      
lb/inch    lb/inch 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
---------- ----------
      0.00     2.7677  7.009E-07     30000.    -0.0297      0.000  9.470E+09  -306.5078   
332.2384      0.000
     6.000     2.5893    206582.     28124.    -0.0297      0.000  9.470E+09  -318.8197   
738.7680      0.000
    12.000     2.4118    401544.     26177.    -0.0295      0.000  9.470E+09  -330.2755   
821.6508      0.000
    18.000     2.2358    584342.     24163.    -0.0292      0.000  9.470E+09  -340.8243   
914.6451      0.000
    24.000     2.0620    754471.     22090.    -0.0287      0.000  9.470E+09  -350.4103  
1019.6286      0.000
    30.000     1.8911    911468.     19962.    -0.0282      0.000  9.470E+09  -358.9718  
1138.9520      0.000
    36.000     1.7236   1054919.     17785.    -0.0276      0.000  9.470E+09  -366.4388  
1275.6016      0.000
    42.000     1.5602   1184456.     15568.    -0.0269      0.000  9.307E+09  -372.7306  
1433.4362      0.000
    48.000     1.4013   1299750.     13316.    -0.0260      0.000  8.778E+09  -377.7573  
1617.4719      0.000
    54.000     1.2478   1400485.     11039.    -0.0251      0.000  8.088E+09  -381.4299  
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1834.1638      0.000
    60.000     1.1004   1486367.  8743.5349    -0.0239      0.000  7.358E+09  -383.6640  
2091.8612      0.000
    66.000     0.9604   1557128.  6439.3825    -0.0226      0.000  6.674E+09  -384.3868  
2401.3752      0.000
    72.000     0.8288   1612539.  4135.5817    -0.0211      0.000  6.095E+09  -383.5468  
2776.6907      0.000
    78.000     0.7067   1652427.  1841.5776    -0.0195      0.000  5.658E+09  -381.1212  
3235.8804      0.000
    84.000     0.5951   1676703.  -433.1492    -0.0177      0.000  5.386E+09  -377.1210  
3802.3518      0.000
    90.000     0.4947   1685386. -2668.0253    -0.0158      0.000  5.288E+09  -367.8377  
4461.3317      0.000
    96.000     0.4058   1678760. -4851.4685    -0.0139      0.000  5.362E+09  -359.9767  
5322.5928      0.000
   102.000     0.3282   1657147. -6983.6887    -0.0121      0.000  5.606E+09  -350.7634  
6413.4545      0.000
   108.000     0.2612   1620991. -9036.1931    -0.0104      0.000  6.004E+09  -333.4047  
7659.9829      0.000
   114.000     0.2039   1571082.    -10977.  -0.008825      0.000  6.532E+09  -313.3928  
9223.0713      0.000
   120.000     0.1553   1508333.    -12795.  -0.007471      0.000  7.153E+09  -292.7591     
11314.      0.000
   126.000     0.1142   1433678.    -14487.  -0.006288      0.000  7.820E+09  -271.1388     
14242.      0.000
   132.000     0.0798   1348074.    -16044.  -0.005261      0.000  8.472E+09  -247.8847     
18638.      0.000
   138.000     0.0511   1252515.    -17453.  -0.004367      0.000  9.033E+09  -221.7459     
26036.      0.000
   144.000     0.0274   1148075.    -18687.  -0.003585      0.000  9.408E+09  -189.7406     
41558.      0.000
   150.000   0.008080   1036013.    -19676.  -0.002891      0.000  9.470E+09  -139.8270    
103837.      0.000
   156.000  -0.007296    918209.    -19686.  -0.002272      0.000  9.470E+09   136.3097    
112093.      0.000
   162.000    -0.0192    804684.    -18757.  -0.001726      0.000  9.470E+09   173.5679     
54293.      0.000
   168.000    -0.0280    696856.    -17664.  -0.001250      0.000  9.470E+09   190.7950     
40874.      0.000
   174.000    -0.0342    595420.    -16490.  -0.000841      0.000  9.470E+09   200.5419     
35199.      0.000
   180.000    -0.0381    500796.    -15270.  -0.000494      0.000  9.470E+09   206.0500     
32451.      0.000
   186.000    -0.0401    413247.    -14026.  -0.000204      0.000  9.470E+09   208.7149     
31224.      0.000
   192.000    -0.0405    332929.    -12772.  3.240E-05      0.000  9.470E+09   209.2829     
30970.      0.000
   198.000    -0.0397    259918.    -11519.   0.000220      0.000  9.470E+09   208.2071     
31453.      0.000
   204.000    -0.0379    194224.    -10277.   0.000364      0.000  9.470E+09   205.7861     
32576.      0.000
   210.000    -0.0353    135805. -9053.1207   0.000469      0.000  9.470E+09   202.2287     
34325.      0.000
   216.000    -0.0323     84574. -7853.3729   0.000538      0.000  9.470E+09   197.6872     
36746.      0.000
   222.000    -0.0289     40402. -6683.4820   0.000578      0.000  9.470E+09   192.2764     
39936.      0.000
   228.000    -0.0253  3123.6471 -5548.3990   0.000592      0.000  9.470E+09   186.0846     
44057.      0.000
   234.000    -0.0218    -27457. -4452.6046   0.000584      0.000  9.470E+09   179.1802     
49349.      0.000
   240.000    -0.0183    -51569. -3400.2184   0.000559      0.000  9.470E+09   171.6152     
56167.      0.000
   246.000    -0.0151    -69468. -2395.0937   0.000521      0.000  9.470E+09   163.4263     
65040.      0.000
   252.000    -0.0121    -81435. -1440.9187   0.000473      0.000  9.470E+09   154.6320     
76780.      0.000
   258.000  -0.009401    -87780.  -541.3477   0.000419      0.000  9.470E+09   145.2250     
92688.      0.000
   264.000  -0.007052    -88837.   299.7837   0.000363      0.000  9.470E+09   135.1522    
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114995.      0.000
   270.000  -0.005040    -84968.   845.2717   0.000308      0.000  9.470E+09    46.6772     
55565.      0.000
   276.000  -0.003352    -79360.  1081.6842   0.000256      0.000  9.470E+09    32.1270     
57509.      0.000
   282.000  -0.001965    -72541.  1236.4816   0.000208      0.000  9.470E+09    19.4721     
59453.      0.000
   288.000  -0.000854    -64972.  1321.1200   0.000165      0.000  9.470E+09     8.7406     
61397.      0.000
   294.000  9.781E-06    -57043.  1347.0321   0.000126      0.000  9.470E+09    -0.1033     
63341.      0.000
   300.000   0.000657    -49079.  1325.2801  9.230E-05      0.000  9.470E+09    -7.1474     
65285.      0.000
   306.000   0.001117    -41339.  1266.2768  6.366E-05      0.000  9.470E+09   -12.5203     
67229.      0.000
   312.000   0.001421    -34022.  1179.5764  3.978E-05      0.000  9.470E+09   -16.3798     
69173.      0.000
   318.000   0.001595    -27270.  1073.7284  2.037E-05      0.000  9.470E+09   -18.9029     
71117.      0.000
   324.000   0.001665    -21181.   956.1908  5.016E-06      0.000  9.470E+09   -20.2763     
73061.      0.000
   330.000   0.001655    -15807.   833.2954 -6.701E-06      0.000  9.470E+09   -20.6888     
75005.      0.000
   336.000   0.001585    -11167.   710.2570 -1.525E-05      0.000  9.470E+09   -20.3240     
76949.      0.000
   342.000   0.001472 -7250.7614   591.2185 -2.108E-05      0.000  9.470E+09   -19.3555     
78893.      0.000
   348.000   0.001332 -4026.6010   479.3241 -2.465E-05      0.000  9.470E+09   -17.9426     
80837.      0.000
   354.000   0.001176 -1445.6192   376.8134 -2.639E-05      0.000  9.470E+09   -16.2276     
82781.      0.000
   360.000   0.001015   552.1579   285.1280 -2.667E-05      0.000  9.470E+09   -14.3342     
84725.      0.000
   366.000   0.000856  2033.5259   205.0252 -2.585E-05      0.000  9.470E+09   -12.3667     
86669.      0.000
   372.000   0.000705  3068.3002   136.6938 -2.424E-05      0.000  9.470E+09   -10.4104     
88613.      0.000
   378.000   0.000565  3726.1997    79.8661 -2.208E-05      0.000  9.470E+09    -8.5322     
90557.      0.000
   384.000   0.000440  4074.3921    33.9242 -1.961E-05      0.000  9.470E+09    -6.7818     
92501.      0.000
   390.000   0.000330  4175.6507    -2.0034 -1.700E-05      0.000  9.470E+09    -5.1940     
94445.      0.000
   396.000   0.000236  4087.0666   -28.9557 -1.438E-05      0.000  9.470E+09    -3.7900     
96389.      0.000
   402.000   0.000157  3859.2442   -48.0650 -1.186E-05      0.000  9.470E+09    -2.5797     
98333.      0.000
   408.000  9.357E-05  3535.9103   -60.4955 -9.520E-06      0.000  9.470E+09    -1.5638    
100277.      0.000
   414.000  4.317E-05  3153.8614   -67.3931 -7.401E-06      0.000  9.470E+09    -0.7354    
102221.      0.000
   420.000  4.757E-06  2743.1789   -69.8471 -5.533E-06      0.000  9.470E+09    -0.0826    
104165.      0.000
   426.000 -2.322E-05  2327.6463   -68.8627 -3.926E-06      0.000  9.470E+09     0.4107    
106109.      0.000
   432.000 -4.236E-05  1925.3069   -65.3421 -2.579E-06      0.000  9.470E+09     0.7628    
108053.      0.000
   438.000 -5.417E-05  1549.1110   -60.0744 -1.478E-06      0.000  9.470E+09     0.9931    
109997.      0.000
   444.000 -6.009E-05  1207.6067   -53.7316 -6.048E-07      0.000  9.470E+09     1.1212    
111941.      0.000
   450.000 -6.143E-05   905.6385   -46.8702  6.468E-08      0.000  9.470E+09     1.1660    
113885.      0.000
   456.000 -5.932E-05   645.0250   -39.9369  5.559E-07      0.000  9.470E+09     1.1451    
115829.      0.000
   462.000 -5.476E-05   425.1951   -33.2770  8.950E-07      0.000  9.470E+09     1.0748    
117773.      0.000
   468.000 -4.858E-05   243.7677   -27.1447  1.107E-06      0.000  9.470E+09     0.9693    
119717.      0.000
   474.000 -4.147E-05    97.0679   -21.7139  1.215E-06      0.000  9.470E+09     0.8410    
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121661.      0.000
   480.000 -3.400E-05   -19.4236   -17.0897  1.239E-06      0.000  9.470E+09     0.7004    
123605.      0.000
   486.000 -2.660E-05  -110.6860   -13.8752  1.198E-06      0.000  9.470E+09     0.3711     
83699.      0.000
   492.000 -1.962E-05  -188.5141   -11.9281  1.103E-06      0.000  9.470E+09     0.2780     
84995.      0.000
   498.000 -1.336E-05  -256.2068   -10.5179  9.626E-07      0.000  9.470E+09     0.1921     
86291.      0.000
   504.000 -8.070E-06  -316.8078    -9.5881  7.811E-07      0.000  9.470E+09     0.1178     
87587.      0.000
   510.000 -3.986E-06  -372.9508     0.1079  5.625E-07      0.000  9.470E+09     3.1142   
4687500.      0.000
   516.000 -1.320E-06  -316.7278    12.5439  3.440E-07      0.000  9.470E+09     1.0311   
4687500.      0.000
   522.000  1.424E-07  -223.1674    15.3035  1.730E-07      0.000  9.470E+09    -0.1112   
4687500.      0.000
   528.000  7.562E-07  -133.4592    13.1974  6.003E-08      0.000  9.470E+09    -0.5908   
4687500.      0.000
   534.000  8.627E-07   -64.9289     9.4029 -2.823E-09      0.000  9.470E+09    -0.6740   
4687500.      0.000
   540.000  7.224E-07   -20.6179     5.6879 -2.992E-08      0.000  9.470E+09    -0.5643   
4687500.      0.000
   546.000  5.036E-07     3.3908     2.8145 -3.538E-08      0.000  9.470E+09    -0.3935   
4687500.      0.000
   552.000  2.978E-07    13.2329     0.9363 -3.012E-08      0.000  9.470E+09    -0.2326   
4687500.      0.000
   558.000  1.422E-07    14.6911    -0.0950 -2.127E-08      0.000  9.470E+09    -0.1111   
4687500.      0.000
   564.000  4.254E-08    12.1389    -0.5281 -1.277E-08      0.000  9.470E+09    -0.0332   
4687500.      0.000
   570.000 -1.100E-08     8.3819    -0.6020 -6.268E-09      0.000  9.470E+09   0.008594   
4687500.      0.000
   576.000 -3.268E-08     4.9285    -0.4996 -2.052E-09      0.000  9.470E+09     0.0255   
4687500.      0.000
   582.000 -3.562E-08     2.3909    -0.3395  2.671E-10      0.000  9.470E+09     0.0278   
4687500.      0.000
   588.000 -2.947E-08     0.8535    -0.1870  1.295E-09      0.000  9.470E+09     0.0230   
4687500.      0.000
   594.000 -2.008E-08     0.1444    -0.0708  1.611E-09      0.000  9.470E+09     0.0157   
4687500.      0.000
   600.000 -1.014E-08      0.000      0.000  1.657E-09      0.000  9.470E+09   0.007922   
2343750.      0.000

* This analysis makes computations of pile response using nonlinear moment-curvature 
relationships. 
  The above values of total stress are computed for combined axial stress and do not equal 
the 
  actual stresses in concrete and steel in the range of nonlinear bending. 

Output Verification: Computed forces and moments are within specified convergence limits.

Output Summary for Load Case No. 5:

Pile-head deflection             =      2.7676614 inches
Computed slope at pile head      =     -0.0297210 radians
Maximum bending moment           =       1685386. inch-lbs
Maximum shear force              =         30000. lbs
Depth of maximum bending moment  =     90.0000000 inches below pile head
Depth of maximum shear force     =       0.000000 inches below pile head
Number of iterations             =             66
Number of zero deflection points =              5

--------------------------------------------------------------------------------
                           Summary of Pile Response(s)
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Definitions of Pile-Head Loading Conditions:

Load Type 1: Load 1 = Shear, lbs, and Load 2 = Moment, in-lbs
Load Type 2: Load 1 = Shear, lbs, and Load 2 = Slope, radians
Load Type 3: Load 1 = Shear, lbs, and Load 2 = Rotational Stiffness, in-lbs/radian
Load Type 4: Load 1 = Top Deflection, inches, and Load 2 = Moment, in-lbs
Load Type 5: Load 1 = Top Deflection, inches, and Load 2 = Slope, radians

Load  Load    Condition 1    Condition 2        Axial        Pile-Head       Maximum        
Maximum       Pile-Head  
Case  Type    V(lbs) or     in-lb, rad.,        Load        Deflection       Moment          
Shear        Rotation   
 No.   No.    y(inches)     or in-lb/rad.        lbs          inches         in-lbs          
lbs          radians   
----  ----  --------------  --------------  -------------  -------------  -------------  
-------------  -------------
  1     1   V = 10000.0000  M =      0.000        180000.     0.18510781        326082.      
  10000.     0.00000000
  2     1   V =     15000.  M =      0.000        180000.     0.45458950        590419.      
  15000.     0.00000000
  3     1   V =     20000.  M =      0.000        180000.     0.86685259        902377.      
  20000.     0.00000000
  4     1   V =     25000.  M =      0.000        180000.     1.45253058       1259132.      
  25000.     0.00000000
  5     1   V =     30000.  M =      0.000        180000.     2.76766141       1685386.      
  30000.     0.00000000

The analysis ended normally. 

Page 25



 

 

 

 

ALTPIPE RESULTS 

 



 

 

 

 

AltPipe Analysis Results 
(west of Sta. 80+00) 

 



AltPipe

Project EA: 04-0A5341

Project Engineer:

Location: Solano County, CA

Description: 80/680/12 ICP Project

Steel Pipes
DSN/U 1 2 3 4 5 6 7

Pipe
Diameter

(in)
12 18 24 30 36 42 48

Pipe
Type

Coat Minimum Thickness (in)

Steel
Spiral
Rib
Pipe
- ¾"
X ¾"
Ribs
At

7½"
Pitch

CSS    0.064 0.064 0.064 0.064

 

Plastic Pipes
DSN/U 1 2 3 4 5 6 7

Pipe
Diameter

(in)
12 18 24 30 36 42 48

Pipe
Type

Availability

PVC
Corrugated

Allowable Allowable Allowable Allowable Allowable   

PVC
Ribbed

 Allowable Allowable Allowable Allowable Allowable Allowable

HDPE
Corrugated
- Type S

 Allowable Allowable Allowable Allowable Allowable Allowable

HDPE
Ribbed

 Allowable Allowable     

HDPE
Corrugated
- Type C

 Allowable Allowable     

 

Reinforced Concrete Pipes
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Reinforced Concrete Pipes
DSN/U 1 2 3 4 5 6 7

Pipe
Diameter

(in)
12 18 24 30 36 42 48

Steel Cover
(in)

0.75 0.75 1 1 1 1 1

Sacks of
Cement

5 5 5 5 5 5 5

Percentage
Water

10.0 10.0 10.0 10.0 10.0 10.0 10.0

 

Other Information
DSN/U 1 2 3 4 5 6 7

Soil pH 6.5 6.5 6.5 6.5 6.5 6.5 6.5

Minimum Soil
Resistivity
(ohm-cm)

940 940 940 940 940 940 940

Sulfate
Concentration

(ppm)
27.8 27.8 27.8 27.8 27.8 27.8 27.8

Chloride
Concentration

(ppm)
87.4 87.4 87.4 87.4 87.4 87.4 87.4

Abrasion
Level

2 2 2 2 2 2 2

2–5 Year
Flow Velocity

(ft/sec)
12 12 12 12 12 12 12

Design
Service Life

(years)
50 50 50 50 50 50 50

Height of
Cover (ft)

2 2 2 2 2 2 2
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AltPipe Analysis Results 
(Sta. 80+00 to Sta. 95+00) 

 



AltPipe

Project EA: 04-0A5341

Project Engineer:

Location: Solano County, CA

Description: 80/680/12 ICP Project

Steel Pipes
DSN/U 1 2 3 4 5 6 7

Pipe Diameter
(in)

12 18 24 30 36 42 48

Pipe Type Coat Minimum Thickness (in)

Corrugated
Steel Pipe -

Helical
Corrugations
- 2⅔" X ½"

Corrugations

PA       0.168

Corrugated
Steel Pipe -

Helical
Corrugations

- 3" X 1"
Corrugations

PA       0.168

Corrugated
Steel Pipe -

Annular
Corrugations
- 2⅔" X ½"

Corrugations

PA       0.168

Steel Spiral
Rib Pipe -
¾" X ¾"

Ribs At 7½"
Pitch

CSS    0.064 0.064 0.064 0.064

 

Plastic Pipes
DSN/U 1 2 3 4 5 6 7

Pipe
Diameter

(in)
12 18 24 30 36 42 48

Pipe
Type

Availability

PVC
Corrugated

Allowable Allowable Allowable Allowable Allowable   

PVC

7/9/2011 Alternate Pipe
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Ribbed  Allowable Allowable Allowable Allowable Allowable Allowable

HDPE
Corrugated
- Type S

 Allowable Allowable Allowable Allowable Allowable Allowable

HDPE
Ribbed

 Allowable Allowable     

HDPE
Corrugated
- Type C

 Allowable Allowable     

 

Reinforced Concrete Pipes
DSN/U 1 2 3 4 5 6 7

Pipe
Diameter

(in)
12 18 24 30 36 42 48

Steel Cover
(in)

0.75 0.75 1 1 1 1 1

Sacks of
Cement

5 5 5 5 5 5 5

Percentage
Water

10.0 10.0 10.0 10.0 10.0 10.0 10.0

 

Other Information
DSN/U 1 2 3 4 5 6 7

Soil pH 7 7 7 7 7 7 7

Minimum Soil
Resistivity
(ohm-cm)

560 560 560 560 560 560 560

Sulfate
Concentration

(ppm)
200 200 200 200 200 200 200

Chloride
Concentration

(ppm)
400 400 400 400 400 400 400

Abrasion
Level

2 2 2 2 2 2 2

2–5 Year
Flow Velocity

(ft/sec)
12 12 12 12 12 12 12

Design
Service Life

(years)
50 50 50 50 50 50 50

Height of
Cover (ft)

2 2 2 2 2 2 2
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AltPipe Analysis Results 
(east of Sta. 95+00) 

 



AltPipe

Project EA: 04-0A5341

Project Engineer:

Location: Solano County, CA

Description: 80/680/12 ICP Project

Steel Pipes
DSN/U 1 2 3 4 5 6 7

Pipe
Diameter

(in)
12 18 24 30 36 42 48

Pipe
Type

Coat Minimum Thickness (in)

Steel
Spiral
Rib
Pipe
- ¾"
X ¾"
Ribs
At

7½"
Pitch

CSS    0.064 0.064 0.064 0.064

 

Plastic Pipes
DSN/U 1 2 3 4 5 6 7

Pipe
Diameter

(in)
12 18 24 30 36 42 48

Pipe
Type

Availability

PVC
Corrugated

Allowable Allowable Allowable Allowable Allowable   

PVC
Ribbed

 Allowable Allowable Allowable Allowable Allowable Allowable

HDPE
Corrugated
- Type S

 Allowable Allowable Allowable Allowable Allowable Allowable

HDPE
Ribbed

 Allowable Allowable     

HDPE
Corrugated
- Type C

 Allowable Allowable     

 

Reinforced Concrete Pipes
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Reinforced Concrete Pipes
DSN/U 1 2 3 4 5 6 7

Pipe
Diameter

(in)
12 18 24 30 36 42 48

Steel Cover
(in)

1 1 1 1 1 1 1

Sacks of
Cement

5 5 5 5 5 5 5

Percentage
Water

10.0 10.0 10.0 10.0 10.0 10.0 10.0

 

Other Information
DSN/U 1 2 3 4 5 6 7

Soil pH 8 8 8 8 8 8 8

Minimum Soil
Resistivity
(ohm-cm)

200 200 200 200 200 200 200

Sulfate
Concentration

(ppm)
600 600 600 600 600 600 600

Chloride
Concentration

(ppm)
2000 2000 2000 2000 2000 2000 2000

Abrasion
Level

2 2 2 2 2 2 2

2–5 Year
Flow Velocity

(ft/sec)
12 12 12 12 12 12 12

Design
Service Life

(years)
50 50 50 50 50 50 50

Height of
Cover (ft)

2 2 2 2 2 2 2
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PAVEMENT DESIGN CALCULATIONS 

 



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 5
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 1.52

=> GE'AC= 1.62 (add 0.1 ft safety factor)

=> AC Thickness= 0.61

=> AC Thickness= 0.65 ft (round up to the nearest 0.05 ft)

Design Section:

AC 0.65 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB

Design TI= 5
RBS= 5
RAB= 78

GE AC+AB  = 0.0032*TI*(100-R BS ) = 1.52

GE AC  = 0.0032*TI*(100-R AB ) = 0.35

=> GE'AC = 0.55 (add 0.2 ft safety factor)

AC Thickness = 0.22 ft

=> AC Thickness = 0.25 ft (round up to the nearest 0.05 ft)
Gf, AC = 2.54

GEAC = 0.63

GE AB  = GE AC+AB  - GE AC  = 0.89

AB thickness= 0.81 ft

=> AB Thickness= 0.85 ft (round up to the nearest 0.05 ft)
GEAB= 0.94 Gf, AB=1.1

Design Section:

AC 0.25 ft

AB 0.85 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 6
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 1.82

=> GE'AC= 1.92 (add 0.1 ft safety factor)

=> AC Thickness= 0.74

=> AC Thickness= 0.75 ft (round up to the nearest 0.05 ft)

Design Section:

AC 0.75 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB

Design TI= 6
RBS= 5
RAB= 78

GE AC+AB  = 0.0032*TI*(100-R BS ) = 1.82

GE AC  = 0.0032*TI*(100-R AB ) = 0.42

=> GE'AC = 0.62 (add 0.2 ft safety factor)

AC Thickness = 0.27 ft

=> AC Thickness = 0.30 ft (round up to the nearest 0.05 ft)
Gf, AC = 2.31

GEAC = 0.69

GE AB  = GE AC+AB  - GE AC  = 1.13

AB thickness= 1.03 ft

=> AB Thickness= 1.05 ft (round up to the nearest 0.05 ft)
GEAB= 1.16 Gf, AB=1.1

Design Section:

AC 0.30 ft

AB 1.05 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 7
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 2.13

=> GE'AC= 2.23 (add 0.1 ft safety factor)

=> AC Thickness= 0.88

=> AC Thickness= 0.90 ft (round up to the nearest 0.05 ft)

Design Section:

AC 0.90 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB

Design TI= 7
RBS= 5
RAB= 78

GE AC+AB  = 0.0032*TI*(100-R BS ) = 2.13

GE AC  = 0.0032*TI*(100-R AB ) = 0.49

=> GE'AC = 0.69 (add 0.2 ft safety factor)

AC Thickness = 0.32 ft

=> AC Thickness = 0.35 ft (round up to the nearest 0.05 ft)
Gf, AC = 2.14

GEAC = 0.75

GE AB  = GE AC+AB  - GE AC  = 1.38

AB thickness= 1.25 ft

=> AB Thickness= 1.25 ft (round up to the nearest 0.05 ft)
GEAB= 1.38 Gf, AB=1.1

Design Section:

AC 0.35 ft

AB 1.25 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 5
RBS= 15

GE AC  = 0.0032*TI*(100-R BS ) = 1.36

=> GE'AC= 1.46 (add 0.1 ft safety factor)

=> AC Thickness= 0.56

=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)

Design Section:

AC 0.60 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB

Design TI= 5
RBS= 15
RAB= 78

GE AC+AB  = 0.0032*TI*(100-R BS ) = 1.36

GE AC  = 0.0032*TI*(100-R AB ) = 0.35

=> GE'AC = 0.55 (add 0.2 ft safety factor)

AC Thickness = 0.22 ft

=> AC Thickness = 0.25 ft (round up to the nearest 0.05 ft)
Gf, AC = 2.54

GEAC = 0.63

GE AB  = GE AC+AB  - GE AC  = 0.73

AB thickness= 0.66 ft

=> AB Thickness= 0.70 ft (round up to the nearest 0.05 ft)
GEAB= 0.77 Gf, AB=1.1

Design Section:

AC 0.25 ft

AB 0.70 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 6
RBS= 15

GE AC  = 0.0032*TI*(100-R BS ) = 1.63

=> GE'AC= 1.73 (add 0.1 ft safety factor)

=> AC Thickness= 0.69

=> AC Thickness= 0.70 ft (round up to the nearest 0.05 ft)

Design Section:

AC 0.70 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB

Design TI= 6
RBS= 15
RAB= 78

GE AC+AB  = 0.0032*TI*(100-R BS ) = 1.63

GE AC  = 0.0032*TI*(100-R AB ) = 0.42

=> GE'AC = 0.62 (add 0.2 ft safety factor)

AC Thickness = 0.27 ft

=> AC Thickness = 0.30 ft (round up to the nearest 0.05 ft)
Gf, AC = 2.31

GEAC = 0.69

GE AB  = GE AC+AB  - GE AC  = 0.94

AB thickness= 0.85 ft

=> AB Thickness= 0.85 ft (round up to the nearest 0.05 ft)
GEAB= 0.94 Gf, AB=1.1

Design Section:

AC 0.30 ft

AB 0.85 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 7
RBS= 15

GE AC  = 0.0032*TI*(100-R BS ) = 1.90

=> GE'AC= 2.00 (add 0.1 ft safety factor)

=> AC Thickness= 0.81

=> AC Thickness= 0.85 ft (round up to the nearest 0.05 ft)

Design Section:

AC 0.85 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB

Design TI= 7
RBS= 15
RAB= 78

GE AC+AB  = 0.0032*TI*(100-R BS ) = 1.90

GE AC  = 0.0032*TI*(100-R AB ) = 0.49

=> GE'AC = 0.69 (add 0.2 ft safety factor)

AC Thickness = 0.32 ft

=> AC Thickness = 0.35 ft (round up to the nearest 0.05 ft)
Gf, AC = 2.14

GEAC = 0.75

GE AB  = GE AC+AB  - GE AC  = 1.15

AB thickness= 1.05 ft

=> AB Thickness= 1.05 ft (round up to the nearest 0.05 ft)
GEAB= 1.16 Gf, AB=1.1

Design Section:

AC 0.35 ft

AB 1.05 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 11.5
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 3.50

=> GE'AC= 3.60 (add 0.1 ft safety factor)

=> AC Thickness= 1.52

=> AC Thickness= 1.55 ft (round up to the nearest 0.05 ft)

Design Section:

ft

Base Soil

AC 1.55



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB

Design TI= 11.5
RBS= 5
RAB= 78

GE AC+AB  = 0.0032*TI*(100-R BS ) = 3.50

GE AC  = 0.0032*TI*(100-R AB ) =

=> GE'AC = (add 0.2 ft safety factor)

AC Thickness = ft

=> AC Thickness = 0.70 ft (round up to the nearest 0.05 ft)
Gf, AC = 1.83

GEAC = 1.28

GE AB  = GE AC+AB  - GE AC  = 2.21

AB thickness= 2.01 ft

=> AB Thickness= 2.00 ft (round up to the nearest 0.05 ft)
GEAB= 2.20 Gf, AB=1.1

Design Section:

ft

ft

AC

Base Soil

AB

0.70

2.00



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB over AS

Design TI= 11.5
RBS= 5
RAB= 78

RAS= 50

GE TOTAL  = 0..0032*TI*(100-R BS ) = 3.50

GE AC  = 0.0032*TI*(100-R AB ) = 0.81

=> GE'AC = 1.01 (add 0.2 ft safety factor)

AC thickness = 0.58 ft

=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.74

GEAC= 1.04

GE AB+AC  = 0.0032*TI*(100-R AS ) = 1.84

=> GEAC+AB= 2.04 (add 0.2 ft safety factor)

GE AB  = GE AC+AB -GE AC  = 1.00

=> AB thickness= 0.90

AB Thi k 0 90 ft ( d t th t 0 05 ft)=> AB Thickness= 0.90 ft (round up to the nearest 0.05 ft)
GEAB= 0.99 Gf, AB=1.1

GE AS  = GE TOTAL -GE AB -GE AC  = 1.46

=> AS Thickness= 1.50 ft (round up to the nearest 0.05 ft)

Design Section:

0.90 ft

1.50 ft

Base Soil

ftAC 0.60

AS

AB



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB over LTS

Design TI= 11.5
RBS= 5
RAB= 78

UCS 300 psi (Unconfined Strength)
LTSthickness 1.5 ft

GE TOTAL  = 0.0032*TI*(100-R BS ) = 3.50

GE AC  = 0.0032*TI*(100-R AB ) = 0.81

=> GE'AC = 1.01 (add 0.2 ft safety factor)

AC thickness = 0.58 ft

=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.74

GEAC= 1.04

Gf, LTS= 1.20 psi

GE LTS  = (LTS thickness )*G f,LTS  = 1.80

GEAC+AB = GETOTAL-GELTS = 1.70

GEAB=GEAC+AB-GEAC = 0.65

AB thickness= 0.59

=> AB Thickness= 0.60 ft (round up to the nearest 0.05 ft)

Design Section:

0.60 ft

1.50 ft

AC 0.60 ft

AB

LTS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 12.5
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 3.80

=> GE'AC= 3.90 (add 0.1 ft safety factor)

=> AC Thickness= 1.66

=> AC Thickness= 1.70 ft (round up to the nearest 0.05 ft)

Design Section:

AC 1.70 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over AS

Design TI= 12.5
RBS= 5
RAB= 78

RAS= 50

GE TOTAL  = 0.0032*TI*(100-R BS ) = 3.80

GE AC+LCB  = 0.0032*TI*(100-R AS ) = 2.00

GE AC  = 0.4*GE AC+LCB  = 0.80

=> GE'AC = 1.00 (add 0.2 ft safety factor)

AC thickness = 0.60 ft

=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.67

GEAC= 1.00

GE LCB  = (GE AC+LCB )-GE AC  = 1.00

=> GEAC+AB= 1.20 (add 0.2 ft safety factor)

Gf, LCB= 1.90

LCB thickness= 0.63

=> LCB Thickness= 0.65 ft (round up to the nearest 0.05 ft)
GEAC= 1.24

GE AS  = GE TOTAL -GE LCB -GE AC  = 1.56

=> AS Thickness= 1.60 ft (round up to the nearest 0.05 ft)

Design Section:

0.65 ft

1.60 ft

AC 0.60 ft

LCB

AS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over LTS

Design TI= 12.5
RBS= 5
RAB= 78

UCS 300 psi (Unconfined Strength)
LTSthickness 1.5 ft

GE TOTAL  = 0.0032*TI*(100-R BS ) = 3.80

GE LTS  = (LTS thickness )*G f,LTS  = 1.80

Gf, LTS= 1.20

GE AC+LCB = GE TOTAL - GE LTS = 2.00

GE AC  = 0.4*GE AC+LCB  = 0.80

=> GE'AC = 1.00 (add 0.2 ft safety factor)

AC thickness = 0.60 ft

=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.67

GE 1 00GEAC= 1.00

GE LCB = GE TOTAL -GE AC -GE LTS = 1.00
LCB thickness= 0.53

=> LCB Thickness= 0.55 ft (round up to the nearest 0.05 ft)

Design Section:

0.55 ft

1.50 ft

AC 0.60 ft

LCB

LTS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 13.5
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 4.10

=> GE'AC= 4.20 (add 0.1 ft safety factor)

=> AC Thickness= 1.81

=> AC Thickness= 1.85 ft (round up to the nearest 0.05 ft)

Design Section:

AC 1.85 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over AS

Design TI= 13.5
RBS= 5
RAB= 78

RAS= 50

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.10

GE AC+LCB  = 0.0032*TI*(100-R AS ) = 2.16

GE AC  = 0.4*GE AC+LCB  = 0.86

=> GE'AC = 1.06 (add 0.2 ft safety factor)

AC thickness = 0.65 ft

=> AC Thickness= 0.65 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.65

GEAC= 1.07

GE LCB  = (GE AC+LCB )-GE AC  = 1.09

=> GEAC+AB= 1.29 (add 0.2 ft safety factor)

Gf, LCB= 1.90

LCB thickness= 0.68

=> LCB Thickness= 0.70 ft (round up to the nearest 0.05 ft)
GEAC= 1.33

GE AS  = GE TOTAL -GE LCB -GE AC  = 1.70

=> AS Thickness= 1.70 ft (round up to the nearest 0.05 ft)

Design Section:

0.70 ft

1.70 ft

AC 0.65 ft

LCB

AS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over LTS

Design TI= 13.5
RBS= 5
RAB= 78

UCS 300 psi (Unconfined Strength)
LTSthickness 1.5 ft

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.10

GE LTS  = (LTS thickness )*G f,LTS  = 1.80

Gf, LTS= 1.20

GE AC+LCB = GE TOTAL - GE LTS = 2.30

GE AC  = 0.4*GE AC+LCB  = 0.92

=> GE'AC = 1.12 (add 0.2 ft safety factor)

AC thickness = 0.67 ft

=> AC Thickness= 0.70 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.69

GE 1 18GEAC= 1.18

GE LCB = GE TOTAL -GE AC -GE LTS = 1.12
LCB thickness= 0.59

=> LCB Thickness= 0.60 ft (round up to the nearest 0.05 ft)

Design Section:

0.60 ft

1.50 ft

AC 0.70 ft

LCB

LTS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 14.5
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 4.41

=> GE'AC= 4.51 (add 0.1 ft safety factor)

=> AC Thickness= 1.96

=> AC Thickness= 2.00 ft (round up to the nearest 0.05 ft)

Design Section:

AC 2.00 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.1

Design Case: AC over LCB over AS

Design TI= 14.5
RBS= 5
RAB= 78

RAS= 50

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.41

GE AC+LCB  = 0.0032*TI*(100-R AS ) = 2.32

GE AC  = 0.4*GE AC+LCB  = 0.93

=> GE'AC = 1.13 (add 0.2 ft safety factor)

AC thickness = 0.69 ft

=> AC Thickness= 0.70 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.63

GEAC= 1.14

GE LCB  = (GE AC+LCB )-GE AC  = 1.18

=> GEAC+AB= 1.38 (add 0.2 ft safety factor)

Gf, LCB= 1.90

LCB thickness= 0.72

=> LCB Thickness= 0.75 ft (round up to the nearest 0.05 ft)
GEAC= 1.43

GE AS  = GE TOTAL -GE LCB -GE AC  = 1.84

=> AS Thickness= 1.85 ft (round up to the nearest 0.05 ft)

Design Section:

0.75 ft

1.85 ft

AC 0.70 ft

LCB

AS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over LTS

Design TI= 14.5
RBS= 5
RAB= 78

UCS 300 psi (Unconfined Strength)
LTSthickness 1.5 ft

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.41

GE LTS  = (LTS thickness )*G f,LTS  = 1.80

Gf, LTS= 1.20

GE AC+LCB = GE TOTAL - GE LTS = 2.61

GE AC  = 0.4*GE AC+LCB  = 1.04

=> GE'AC = 1.24 (add 0.2 ft safety factor)

AC thickness = 0.75 ft

=> AC Thickness= 0.75 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.67

GE 1 25GEAC= 1.25

GE LCB = GE TOTAL -GE AC -GE LTS = 1.36
LCB thickness= 0.71

=> LCB Thickness= 0.75 ft (round up to the nearest 0.05 ft)

Design Section:

0.75 ft

1.50 ft

AC 0.75 ft

LCB

LTS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 10
RBS= 15

GE AC  = 0.0032*TI*(100-R BS ) = 2.72

=> GE'AC= 2.82 (add 0.1 ft safety factor)

=> AC Thickness= 1.20

=> AC Thickness= 1.20 ft (round up to the nearest 0.05 ft)

Design Section:

AC 1.20 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB

Design TI= 10
RBS= 15
RAB= 78

GE AC+AB  = 0.0032*TI*(100-R BS ) = 2.72

GE AC  = 0.0032*TI*(100-R AB ) = 0.70

=> GE'AC = 0.90 (add 0.2 ft safety factor)

AC Thickness = 0.51 ft

=> AC Thickness = 0.55 ft (round up to the nearest 0.05 ft)
Gf, AC = 1.81

GEAC = 1.00

GE AB  = GE AC+AB  - GE AC  = 1.72

AB thickness= 1.57 ft

=> AB Thickness= 1.60 ft (round up to the nearest 0.05 ft)
GEAB= 1.76 Gf, AB=1.1

Design Section:

Base Soil

AC 0.55 ft

AB 1.60 ft



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB over AS

Design TI= 10
RBS= 15
RAB= 78

RAS= 50

GE TOTAL  = 0..0032*TI*(100-R BS ) = 2.72

GE AC  = 0.0032*TI*(100-R AB ) = 0.70

=> GE'AC = 0.90 (add 0.2 ft safety factor)

AC thickness = 0.51 ft

=> AC Thickness= 0.55 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.81

GEAC= 1.00

GE AB+AC  = 0.0032*TI*(100-R AS ) = 1.60

=> GEAC+AB= 1.80 (add 0.2 ft safety factor)

GE AB  = GE AC+AB -GE AC  = 0.80

=> AB thickness= 0.73

AB Thi k 0 75 ft ( d t th t 0 05 ft)=> AB Thickness= 0.75 ft (round up to the nearest 0.05 ft)
GEAB= 0.83 Gf, AB=1.1

GE AS  = GE TOTAL -GE AB -GE AC  = 0.90

=> AS Thickness= 0.90 ft (round up to the nearest 0.05 ft)

Design Section:

0.75 ft

0.90 ft

Base Soil

AC 0.55 ft

AB

AS



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 12.5
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 3.80

=> GE'AC= 3.90 (add 0.1 ft safety factor)

=> AC Thickness= 1.66

=> AC Thickness= 1.70 ft (round up to the nearest 0.05 ft)

Design Section:

AC 1.70 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over AS

Design TI= 12.5
RBS= 5
RAB= 78

RAS= 50

GE TOTAL  = 0.0032*TI*(100-R BS ) = 3.80

GE AC+LCB  = 0.0032*TI*(100-R AS ) = 2.00

GE AC  = 0.4*GE AC+LCB  = 0.80

=> GE'AC = 1.00 (add 0.2 ft safety factor)

AC thickness = 0.60 ft

=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.67

GEAC= 1.00

GE LCB  = (GE AC+LCB )-GE AC  = 1.00

=> GEAC+AB= 1.20 (add 0.2 ft safety factor)

Gf, LCB= 1.90

LCB thickness= 0.63

=> LCB Thickness= 0.65 ft (round up to the nearest 0.05 ft)
GEAC= 1.24

GE AS  = GE TOTAL -GE LCB -GE AC  = 1.56

=> AS Thickness= 1.60 ft (round up to the nearest 0.05 ft)

Design Section:

0.65 ft

1.60 ft

AC 0.60 ft

LCB

AS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over LTS

Design TI= 12.5
RBS= 5
RAB= 78

UCS 300 psi (Unconfined Strength)
LTSthickness 1.5 ft

GE TOTAL  = 0.0032*TI*(100-R BS ) = 3.80

GE LTS  = (LTS thickness )*G f,LTS  = 1.80

Gf, LTS= 1.20

GE AC+LCB = GE TOTAL - GE LTS = 2.00

GE AC  = 0.4*GE AC+LCB  = 0.80

=> GE'AC = 1.00 (add 0.2 ft safety factor)

AC thickness = 0.60 ft

=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.67

GE 1 00GEAC= 1.00

GE LCB = GE TOTAL -GE AC -GE LTS = 1.00
LCB thickness= 0.53

=> LCB Thickness= 0.55 ft (round up to the nearest 0.05 ft)

Design Section:

0.55 ft

1.50 ft

AC 0.60 ft

LCB

LTS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 13.5
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 4.10

=> GE'AC= 4.20 (add 0.1 ft safety factor)

=> AC Thickness= 1.81

=> AC Thickness= 1.85 ft (round up to the nearest 0.05 ft)

Design Section:

AC 1.85 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.1

Design Case: AC over LCB over AS

Design TI= 13.5
RBS= 5
RAB= 78

RAS= 50

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.10

GE AC+LCB  = 0.0032*TI*(100-R AS ) = 2.16

GE AC  = 0.4*GE AC+LCB  = 0.86

=> GE'AC = 1.06 (add 0.2 ft safety factor)

AC thickness = 0.65 ft

=> AC Thickness= 0.65 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.65

GEAC= 1.07

GE LCB  = (GE AC+LCB )-GE AC  = 1.09

=> GEAC+AB= 1.29 (add 0.2 ft safety factor)

Gf, LCB= 1.90

LCB thickness= 0.68

=> LCB Thickness= 0.70 ft (round up to the nearest 0.05 ft)
GEAC= 1.33

GE AS  = GE TOTAL -GE LCB -GE AC  = 1.70

=> AS Thickness= 1.70 ft (round up to the nearest 0.05 ft)

Design Section:

0.70 ft

1.70 ft

AC 0.65 ft

LCB

AS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over LTS

Design TI= 13.5
RBS= 5
RAB= 78

UCS 300 psi (Unconfined Strength)
LTSthickness 1.5 ft

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.10

GE LTS  = (LTS thickness )*G f,LTS  = 1.80

Gf, LTS= 1.20

GE AC+LCB = GE TOTAL - GE LTS = 2.30

GE AC  = 0.4*GE AC+LCB  = 0.92

=> GE'AC = 1.12 (add 0.2 ft safety factor)

AC thickness = 0.67 ft

=> AC Thickness= 0.70 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.69

GE 1 18GEAC= 1.18

GE LCB = GE TOTAL -GE AC -GE LTS = 1.12
LCB thickness= 0.59

=> LCB Thickness= 0.60 ft (round up to the nearest 0.05 ft)

Design Section:

0.60 ft

1.50 ft

AC 0.70 ft

LCB

LTS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 14
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 4.26

=> GE'AC= 4.36 (add 0.1 ft safety factor)

=> AC Thickness= 1.88

=> AC Thickness= 1.90 ft (round up to the nearest 0.05 ft)

Design Section:

AC 1.90 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.1

Design Case: AC over LCB over AS

Design TI= 14
RBS= 5
RAB= 78

RAS= 50

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.26

GE AC+LCB  = 0.0032*TI*(100-R AS ) = 2.24

GE AC  = 0.4*GE AC+LCB  = 0.90

=> GE'AC = 1.10 (add 0.2 ft safety factor)

AC thickness = 0.67 ft

=> AC Thickness= 0.70 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.66

GEAC= 1.16

GE LCB  = (GE AC+LCB )-GE AC  = 1.08

=> GEAC+AB= 1.28 (add 0.2 ft safety factor)

Gf, LCB= 1.90

LCB thickness= 0.67

=> LCB Thickness= 0.70 ft (round up to the nearest 0.05 ft)
GEAC= 1.33

GE AS  = GE TOTAL -GE LCB -GE AC  = 1.76

=> AS Thickness= 1.80 ft (round up to the nearest 0.05 ft)

Design Section:

0.70 ft

1.80 ft

AC 0.70 ft

LCB

AS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over LTS

Design TI= 14
RBS= 5
RAB= 78

UCS 300 psi (Unconfined Strength)
LTSthickness 1.5 ft

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.26

GE LTS  = (LTS thickness )*G f,LTS  = 1.80

Gf, LTS= 1.20

GE AC+LCB = GE TOTAL - GE LTS = 2.46

GE AC  = 0.4*GE AC+LCB  = 0.98

=> GE'AC = 1.18 (add 0.2 ft safety factor)

AC thickness = 0.71 ft

=> AC Thickness= 0.75 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.70

GE 1 27GEAC= 1.27

GE LCB = GE TOTAL -GE AC -GE LTS = 1.18
LCB thickness= 0.62

=> LCB Thickness= 0.65 ft (round up to the nearest 0.05 ft)

Design Section:

0.65 ft

1.50 ft

AC 0.75 ft

LCB

LTS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 15
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 4.56

=> GE'AC= 4.66 (add 0.1 ft safety factor)

=> AC Thickness= 2.03

=> AC Thickness= 2.05 ft (round up to the nearest 0.05 ft)

Design Section:

AC 2.05 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.1

Design Case: AC over LCB over AS

Design TI= 15
RBS= 5
RAB= 78

RAS= 50

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.56

GE AC+LCB  = 0.0032*TI*(100-R AS ) = 2.40

GE AC  = 0.4*GE AC+LCB  = 0.96

=> GE'AC = 1.16 (add 0.2 ft safety factor)

AC thickness = 0.72 ft

=> AC Thickness= 0.75 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.64

GEAC= 1.23

GE LCB  = (GE AC+LCB )-GE AC  = 1.17

=> GEAC+AB= 1.37 (add 0.2 ft safety factor)

Gf, LCB= 1.90

LCB thickness= 0.72

=> LCB Thickness= 0.75 ft (round up to the nearest 0.05 ft)
GEAC= 1.43

GE AS  = GE TOTAL -GE LCB -GE AC  = 1.90

=> AS Thickness= 1.90 ft (round up to the nearest 0.05 ft)

Design Section:

0.75 ft

1.90 ft

AC 0.75 ft

LCB

AS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over LTS

Design TI= 15
RBS= 5
RAB= 78

UCS 300 psi (Unconfined Strength)
LTSthickness 1.5 ft

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.56

GE LTS  = (LTS thickness )*G f,LTS  = 1.80

Gf, LTS= 1.20

GE AC+LCB = GE TOTAL - GE LTS = 2.76

GE AC  = 0.4*GE AC+LCB  = 1.10

=> GE'AC = 1.30 (add 0.2 ft safety factor)

AC thickness = 0.78 ft

=> AC Thickness= 0.80 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.68

GE 1 34GEAC= 1.34

GE LCB = GE TOTAL -GE AC -GE LTS = 1.42
LCB thickness= 0.75

=> LCB Thickness= 0.75 ft (round up to the nearest 0.05 ft)

Design Section:

0.75 ft

1.50 ft

AC 0.80 ft

LCB

LTS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 16
RBS= 5

GE AC  = 0.0032*TI*(100-R BS ) = 4.86

=> GE'AC= 4.96 (add 0.1 ft safety factor)

=> AC Thickness= 2.19

=> AC Thickness= 2.20 ft (round up to the nearest 0.05 ft)

Design Section:

AC 2.20 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over AS

Design TI= 16
RBS= 5
RAB= 78

RAS= 50

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.86

GE AC+LCB  = 0.0032*TI*(100-R AS ) = 2.56

GE AC  = 0.4*GE AC+LCB  = 1.02

=> GE'AC = 1.22 (add 0.2 ft safety factor)

AC thickness = 0.76 ft

=> AC Thickness= 0.80 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.62

GEAC= 1.30

GE LCB  = (GE AC+LCB )-GE AC  = 1.26

=> GEAC+AB= 1.46 (add 0.2 ft safety factor)

Gf, LCB= 1.90

LCB thickness= 0.77

=> LCB Thickness= 0.80 ft (round up to the nearest 0.05 ft)
GEAC= 1.52

GE AS  = GE TOTAL -GE LCB -GE AC  = 2.04

=> AS Thickness= 2.05 ft (round up to the nearest 0.05 ft)

Design Section:

0.80 ft

2.05 ft

AC 0.80 ft

LCB

AS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over LCB over LTS

Design TI= 16
RBS= 5
RAB= 78

UCS 300 psi (Unconfined Strength)
LTSthickness 1.5 ft

GE TOTAL  = 0.0032*TI*(100-R BS ) = 4.86

GE LTS  = (LTS thickness )*G f,LTS  = 1.80

Gf, LTS= 1.20

GE AC+LCB = GE TOTAL - GE LTS = 3.06

GE AC  = 0.4*GE AC+LCB  = 1.23

=> GE'AC = 1.43 (add 0.2 ft safety factor)

AC thickness = 0.86 ft

=> AC Thickness= 0.90 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.69

GE 1 52GEAC= 1.52

GE LCB = GE TOTAL -GE AC -GE LTS = 1.54
LCB thickness= 0.81

=> LCB Thickness= 0.85 ft (round up to the nearest 0.05 ft)

Design Section:

0.85 ft

1.50 ft

AC 0.90 ft

LCB

LTS

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: Full depth AC

Design TI= 11
RBS= 15

GE AC  = 0.0032*TI*(100-R BS ) = 2.99

=> GE'AC= 3.09 (add 0.1 ft safety factor)

=> AC Thickness= 1.33

=> AC Thickness= 1.35 ft (round up to the nearest 0.05 ft)

Design Section:

AC 1.35 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB

Design TI= 11
RBS= 15
RAB= 78

GE AC+AB  = 0.0032*TI*(100-R BS ) = 2.99

GE AC  = 0.0032*TI*(100-R AB ) = 0.77

=> GE'AC = 0.97 (add 0.2 ft safety factor)

AC Thickness = 0.56 ft

=> AC Thickness = 0.60 ft (round up to the nearest 0.05 ft)
Gf, AC = 1.78

GEAC = 1.07

GE AB  = GE AC+AB  - GE AC  = 1.92

AB thickness= 1.75 ft

=> AB Thickness= 1.75 ft (round up to the nearest 0.05 ft)
GEAB= 1.93 Gf, AB=1.1

Design Section:

AC 0.60 ft

AB 1.75 ft

Base Soil



PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME: I-80/I-680/SR12 IC PROJECT
PROJECT NO.: 209130.10

Design Case: AC over AB over AS

Design TI= 11
RBS= 15
RAB= 78

RAS= 50

GE TOTAL  = 0..0032*TI*(100-R BS ) = 2.99

GE AC  = 0.0032*TI*(100-R AB ) = 0.77

=> GE'AC = 0.97 (add 0.2 ft safety factor)

AC thickness = 0.56 ft

=> AC Thickness= 0.60 ft (round up to the nearest 0.05 ft)
Gf, AC= 1.78

GEAC= 1.07

GE AB+AC  = 0.0032*TI*(100-R AS ) = 1.76

=> GEAC+AB= 1.96 (add 0.2 ft safety factor)

GE AB  = GE AC+AB -GE AC  = 0.89

=> AB thickness= 0.81

AB Thi k 0 85 ft ( d t th t 0 05 ft)=> AB Thickness= 0.85 ft (round up to the nearest 0.05 ft)
GEAB= 0.94 Gf, AB=1.1

GE AS  = GE TOTAL -GE AB -GE AC  = 0.99

=> AS Thickness= 1.00 ft (round up to the nearest 0.05 ft)

Design Section:

0.85 ft

1.00 ftAS

Base Soil

AC 0.60 ft

AB
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PLATE

DRAWN BY:  G.RANDALL APPROVED BY:  DTH
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LOCATION: SOLANO COUNTY, CALIFORNIA
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Geotechnical ■ 

Environmental ■ 

Materials Testing ■ 

Construction Inspection ■ 

2360 Qume Drive Suite A, San Jose, CA 95131 ● (408) 452-9000 ● FAX (408) 452-9004   
San Jose ● Oakland ● Walnut Creek ● Sacramento 

www.PARIKHNET.com 

 

 

 

Mark Thomas & Co., Inc.  
7300 Folsom Blvd., Suite 203 

Sacramento, CA 95826 

 

December 28, 2012 

Job No.: 2009-130-GDR 

 

Attn.: Mr. James Pangburn 

 

Sub:   Response to Caltrans Review Comments 

I-680/I-80/ SR 12 Interchange, 04-SOL/I-80, I-680 

Solano County, California 

 

Ref: Caltrans Review Comments (dated September 1, 2011) 

 

Dear Mr. Pangburn: 

We have received the review comments made by Mr. Leonardo Deleon of Caltrans on the above 

subject report. This letter documents our response to these comments, which have been 

incorporated in the GDMR. 

Comment: Table 13A - Option 1, recalculate all the FDHMA for the R-Value = 5. It appears that 

the HMA sections are too thick. 

Response: The thickness of FDHMA was calculated based on R-value of 5 for the subgrade.  

The additional 1-foot-thick ASB was added to provide extra over-burden, and the 

ASB was not considered when estimating the pavement section.  The table will be 

revised to avoid confusion.  The calculation is attached in Appendix C of the GDMR.   

Comment: Table 13A - Option 2, with a TI=7 and an R-value = 5 the HMA section should be 

0.4' and not 0.35' with the same AB and AS thickness. 

Response: Option 2 consists of HMA over AB.  The additional 0.5-foot-thick ASB was added to 

provide extra overburden and was not considered when estimating the pavement 

section.  The table has been updated to avoid confusion.  The calculation is attached 

in Appendix C of the GDMR.   

Comment: Table 13A - Option 2, for R-value = 15, which column are for the subbase or base 

material be? Is this for AB or AS? 

Response: Option 2 is HMA over AB.  The table has been revised to avoid confusion. 

Comment: Table 13B - Option 2, AB maximum thickness should be 2 feet. Revise the pavement 

section with 0.60' HMA and 2.25' of AB. 

Response: Concur. The revised pavement section is 0.70' HMA over 2.00' AB. 

http://www.parikhnet.com/
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Comment: Table 13B - Option 4, for TI= 12.5 and R-value = 5, the HMA thickness appears to be 

short. Our ·calculation indicates that it should be 0.70' instead of 0.60'. Recalculate 

the pavement section  

Response: The section was calculated by assuming a gravel factor of 1.2 for LTS based on 

UCS=300 psi.  Also, since there is no R-value for the LCB, 40% of the GE above 

LTS will be used for determining the thickness of HMA.  This approach is consistent 

with the Flexible Pavement Design Examples - New Construction by Caltrans (dated 

September 28, 2006).  The calculation is attached in Appendix C of the GDMR.   

Comment: Table 13C - Green Valley Road Ramps· and Green Valley Road, provide a Rigid 

Pavement Section because the LCCA shows that these roads are supposed to be 

designed as PCCP. 

Response: Recommendations for rigid pavement has been provided in the GDMR.   

Comment: Add in the Table Notes that the FDHMA section are to be used for temporary 

pavement only and not for final pavement. 

Response: The note has been added.   

 

Very truly yours,  

PARIKH CONSULTANTS, INC. 

Frank Y. Wang, P.E, G.E. 2862     Gary Parikh, P.E., G.E. 666 

Project Engineer Project Manager 

 

 

 

 

 

 

 

 

 

 

 

 

 
{Response to Comments 2012-12-28} 
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To: 

State of California 
DEPARTMENT OF TRANSPORTATION 

Memorandum 

RONI F. BOUKHALIL 
District 04 Branch Chief 
DesigD. North 

Attention: Naga Adibhatla 

lit•l'.IRIAii! !n:tl 

Business, Transportation and Housing Agency 

Flex your power! 

Be energy efficient/ 

Date: September 1, 2011 

From: LEONARDO DELEON ;t;t-A!t; 
Materials DesigD. Engineer 
Engineering Services I - Materials A 

Subject: Oversight Review of Geotechnical Design and Materials Report (GDMR) 

This is in response to your circulation routing form dated July 26, 2011 requesting our review 
comments on the GDMR submitted by Parikh Consultants, Inc. for the I-80/I-680/S.R 12 
Interchange Modification- WB I-80 Cmmector to WB SR 12W Project in the Cities of Fairfield 
and .Suisun, Solano County. 

Our review comments on the GDMR are below: 

·• Table 13A- Option 1, recalculate all the FDHMA for the R-Value = 5. It appears that the 
HMA sections are too thick. 

·• · Table 13A- Option 2, with a TI=7 and an R-value = 5 the HMA section should be 0.4' 
and not 0.35' with the same AB and AS thickness. 

,. Table 13A - Option 2, for R-value = 15, which column are for the subbase or base 
material be? Is this for AB or AS? 

·• Table 13B - -Option 2, AB maximum thickness should be 2 feet. Revise the pavement 
section with 0.60' HMA and 2.25' of AB. 

·• Table 13B - Option .4, forTI= 12.5 and R-value = 5, the HMA thickness appears to be 
short. Our ·calculation indicates that it should be 0.70' instead of 0.60'. Recalculate the 
pavement section . 

·• Table 13C - Green Valley Road Ramps· and Green Valley Road, provide a Rigid. 
Pavement Section because the LCCA shows that these roads are supposed to be designed 
as PCCP. . 

• Add in the Table Notes that the FDHMA section are to be used for temporary pavement 
only and not for final pavement. 

Ifyou have any questions, please call Leonardo Deleon at (510) 622-5444. 

c: Daily File, Route File, Tinu Mishra 
L. Deleon/ld/Sol 80/680/12 IC Project Report GDMR Review 

"Caltrans improves mobility acros:; California" 



Geotechnical ■ 

Environmental ■ 

Materials Testing ■ 

Construction Inspection ■ 

2360 Qume Drive Suite A, San Jose, CA 95131 ● (408) 452-9000 ● FAX (408) 452-9004   
San Jose ● Oakland ● Walnut Creek ● Sacramento 

www.PARIKHNET.com 

 

 

 

Mark Thomas & Co., Inc.  
7300 Folsom Blvd., Suite 203 

Sacramento, CA 95826 

 

December 3, 2012 

Job No.: 2009-130-GDR 

 

Attn.: Mr. James Pangburn 

 

Sub:   Response to Caltrans Review Comments 

I-680/I-80/ SR 12 Interchange, 04-SOL/I-80, I-680 

Solano County, California 

 

Ref: Caltrans Review Comments (dated October 29, 2012) 

 

Dear Mr. Pangburn: 

We have received the review comments made by Caltrans on the above subject report. This letter 

documents our response to these comments, which have been incorporated in the GDMR.     

Comment by Mr. Suja Ahmed (dated October 29, 2012) 

Comment: Page 41, Design Assumptions and Strength Parameters of different MSE walls from 

GDMR should be included in the plan.  Discuss this issue with the Designer. 

Response: This was conveyed to the structural engineer.  The plans have been revised and the 

strength parameters have been included.     

Comment: Page 40, Table 9 (Pile Data Table) - The Nominal Resistance for Tension in GDMR 

does not match with Design Plan (RW 10P - Sheet 22 of 40 - Rev. 09/12/12) - Check 

with the Designer. 

Response: The foundation design has been updated.  This was also conveyed to the structural 

engineer, and the plans have been revised accordingly.   

Comment by Mr. Rifaat Nashed (dated October 29, 2012) 

Comment: The groundwater elevation at borehole No. A-09-005 is -2.1 ft not -9.9. Please 

correct. 

Response: The text has been revised accordingly.  

Comment: At Green Valley Road OC (RW05 thru RW09), the groundwater depth ranges 

between 12.0 ft and 26.0 ft and not 11.5 and 33.8 ft.  Please correct. 

Response: The text has been revised accordingly.  

Comment: There was a conference call on October 17, 2012 regarding the pile types, pile 

thickness etc. drivability/constructability issues was the main topic of discussion. 

Designer (Mark Thomas & Co. & Parikh Consultant), Caltrans Structure 

http://www.parikhnet.com/
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Construction, Structure Design, Geotechnical Design-West and District Design-Nmth 

were among the participants. No decision was made at that time. Designer may 

consider different pile types or larger thickness piles (Class 90 Alt. W) for RW-10. 

Please provide us a copy of new Plan and Foundation Report if such change occurs 

for our review and comments. 

Response: For Retaining Wall No. 10, the foundation design has been updated during the final 

design phase, and the pile type was changed to Caltrans Standard Class 140 Alt. “W” 

with greater wall thickness.    

 

Please be advised that we are performing a professional service and that our conclusions are 

professional opinions only.  All work done and all recommendations made are in accordance 

with generally accepted geotechnical engineering principles and practices.  No warranty, 

expressed or implied, of merchantability or fitness, is made or intended in connection with our 

work. 

 

Very truly yours,  

PARIKH CONSULTANTS, INC. 

Frank Y. Wang, P.E, G.E. 2862     Gary Parikh, P.E., G.E. 666 

Project Engineer Project Manager 
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To: 

State of Califomia 
DEPARTMENT OF TRANSPORTATION 

Me1norandum 

MR. RONI BOUKHALll... 
District Branch Chief 
Design North Counties 

Attention: Naga Adibhatla 

SA 

Date: 

File: 

Business, Transportation and Housing Agency 

Flex your power! 

Be energy efficient! 

October 29, 2012 

04-SOL-80/680 PM 12.2/12.9 
04- OA5341 
E-FIS: 0400021131 

I-680/80/SR 12 Interchange 
\ 

From: SUJA AHMED 
Transportation Engineer 

td • U -.LLCI t A--v 

HOOSHMAND NIKOUI 
Chief, Branch A 

Office of Geotechnical Design - West 
Geotechnical Services 
Division of Engineering Services 

Subject: Review of GDMR for 1-680/1-80/SR 12 Interchange 

Office of Geotechnical Design- West 
Geotechnical Services 
Division of Engineering Services 

We have reviewed the above-mentioned GDMR prepared by Parikh Consultants, Inc dated on 
September 12, 2012. The following are our comments: 

• Page 41- Design Assumptions and Strength Parameters of different MSE walls from GDMR 
should be included in the plan. Discuss this issue with the Designer. 

• Page-40, Table 9 (Pile Data Table)- The Nominal Resistance for Tension in GDMR does not 
match with Design Plan (RW lOP- Sheet 22 of 40- Rev. 09/12/12)- Check with the Designer. 

Comments from Geologist (Rifaat Nashed) 

Please see attached sheet. 

There was a conference call on October 17, 2012 regarding the pile types, pile thickness etc. 
drivability/constructability issues was the main topic of discussion. Designer (Mark Thomas & 
Co. & Parikh Consultant), Caltrans Structure Construction, Structure Design, Geotechnical 
Design-West and District Design-Nmth were among the participants. No decision was made at 
that time. Designer may consider different pile types or larger thickness piles (Class 90 Alt. W) 
for RW-10. Please provide us a copy of new Plan and Foundation Rep01t if such change occurs 
for our review and comments. 

"Caltmns improl'l'S mnbility across Califnmia" 
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If you have any questions or need additional information, please call me at 510-286-4752, Rifaat 
Nashed at 510-622-1773, Sunny Yang at 510-286-4808 (Seismic) or Hooshmand Nikoui, Branch 
Chief at 510-286-4811. 

Attachment: 

c: TPokrywka, HNikoui, Rifaat Nashed, SAhmed, Daily File, Route File 

SAhmed/mm 

"CaltranJ impro1•es mobility across Califomia " 



1-80/1-680/SR 12 Interchange: WB-80 Connector to WB SR12 W 
Project 

Agency: Cal trans Responded By: 
Review Unit: Geotechnical Services Date Responded: 
Comments By: RIF AA T N A SHED JRT Meeting Date: 

Date Reviewed: 10- 23- 2012 

TECHNICAL COMMENT REVIEW AND RESPONSE 

Title: Submittal: Comments on Geotechnical Design & Materials Report 

Revision Action Code: A-Will Comply: B-Consultant to Evaluate: C-Will Not Incorporate: D-CCTA to Evaluate 
Item Drawing or Page No. Review Comments Design Responses 
No. 

GDMR GDMR dated September, 2012 
Page (6) 

1 
Table 2 Our comments dated June 4, 2012 have been adequately 
EXLORATION addressed. 
PROGRAM 
Page (14) 1- The groundwater elevation at borehole No. A-09-005 is 
Section 7.3.2 -2.lft not -9.9. Please correct. 

2 Groundwater 2- At Green Valley Road OC (RW05 thru RW09), the 
& Table 3 groundwater depth ranges between 12.0 ft and 26.0 ft and 

not 11.5 and 33.8 ft. Please correct. 
APPENDIX A Our comments dated June 4, 2012 have been adequately 

3 
addressed. 

-

Page: 1 I 2 

Revision JRT Final 
Action Disp. Disp. 



I-8011-680/SR 12 Interchange: WB-80 Connector to WB SR12 W 
Project 

Agency: Cal trans 
Review Unit: Geotechnical Services 
Comments By: RIFAAT NASHED 
Date Reviewed: 10- 23- 2012 

Responded By: 
Date Responded: 
JRT Meeting Date: 

TECHNICAL COMMENT REVIEW AND RESPONSE 

Title: I Submittal: Comments on Geotechnical Design & Materials Report 

Revision Action Code: A-Will Comply: B-Consultant to Evaluate: C-Will Not Incorporate: D-CCTA to Evaluate 
Item I Drawing or Page No- I Review Comments l Design Responses 
No. 

-

Page: 2 I 2 

I 

I 

Revision I JRT I Final 
Action Disp. Disp. 
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Agency: Caltrans Responded By:  
Review Unit: Geotechncial Date Responded:  
Comments By: Suja Ahmed   

Date Reviewed: October 29, 2012  

TECHNICAL COMMENT REVIEW AND RESPONSE 
Title:  Submittal:  Comments to 100% PS&E plans  

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 
Item No. Drawing or Page 

No. 
Review Comments Design Responses Revision 

Action 

1.  

RW 10P – Sheet 22 of 40 (Rev. 09/12/12), Pile Data Table – Nominal 
Resistance for Tension should be match with latest GDMR (09/12/12). 

The design of the Retaining Wall No. 10 has 
been updated based on the latest foundation 
design data, and the Pile Data Table has been 
revised.   

 

2.  
Design Assumptions and Strength Parameters of different MSE walls (Page 
41 of GDMR, dated 09/12/12) should be included in the plan. 

This has been conveyed to the structural 
engineer.  

 

3.  
RW-6 (Page 10 of 40), Typical Section of the Type-1 Wall – Geofabric 
layer is not shown (check the latest GDMR dated 09/12/12). 

This has been conveyed to the structural 
engineer.  

 

4.  

There was a conference call on October 17, 2012 regarding the pile types, 
pile thickness, etc. drivability/constructability issues was the main topic of 
discussion. Designer (Mark Thomas & Company and Parikh Consultants), 
Caltrans Structure Construction, Structure Design, Geotechnical Design-
West and District Design-North were among the participants. No decision 
was made at that time. Designer may consider different pile types or larger 
thickness piles (Class 90 Alt. W) for RW-10. Please provide us a copy of 
new Plan and Foundation Report if such change occurs for our review and 
comments. 

The design of the Retaining Wall No. 10 has 
been updated based on the latest foundation 
design data.  The pile type has been revised to 
Caltrans Standard Class 140 Alt. “W”, which 
has greater wall thickness compared to the 
Class 90 piles.   
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Agency: Caltrans Responded By: Parikh Consulting 

Review Unit: Geotechnical  Date Responded: 9/21/2012 

Comments By: Suja Ahmed/Rifaat Nashed   

Date Reviewed: June 13, 2012/June 4, 2012   

TECHNICAL COMMENT REVIEW AND RESPONSE 

Title:  Submittal:  Comments to 65% PS&E plans (GDMR Dated May 3, 2012)  

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 

Item No. Drawing or Page 

No. 

Review Comments Design Responses Revision 

Action 

1. GDMR 
Page 5, Section 5.1, 3

rd
 Paragraph says 48 borings were drilled ----- then 5

th
 

paragraph mentioned about 35 borings. Re-check and fix this discrepancy. 

The texts have been revised to 20 bulk samples 

and 37 borings. 

 

2. GDMR 
Page 6, Table 2 shows 4 CPT locations. Page 5 (6

th
 Paragraph mentioned 

about 6 CPT). Update Table 2 of Page 6. 

The two missing CPTs have been placed in 

Table 2. 

 

3. 

GDMR Page 11, 5
th
 Paragraph (SEction 7.2) – At the planned locations of these 

walls -----. Is there any wall in this location (Sta. 61+00 and 75+00 “JW 

Line”)? 

A cantilever retaining wall was planned in the 

previous design phase and has been removed 

from the project scope.  The text has been 

revised.   

 

4. 

GDMR Page 33, 1
st
 Paragraph – The over-excavation recommendation of RW-1 is 

not shown properly (compacted AB or LCB with Geofabric underneath) in 

latest plan (Sheet 2 of 39, Rev. Dated April 1, 2012). Discuss this issue 

with the Designer). 

This was conveyed to the structural engineer 

and the plans have been revised to reflect the 

recommendation.   

 

5. 

GDMR Page 35, 5
th
 Paragraph of GDMR dated May 3, 2012 – The over-excavation 

recommendation of RW-5 is not shown properly (compacted AB or LCB 

with Geofabric underneath) in latest plan (sheet 9 of 39, Rev. Dated 04-01-

2012). 

This was conveyed to the structural engineer 

and the plans have been revised to reflect the 

recommendation.   

 

6. 

GDMR Page 36, 3
rd

 Paragraph and Page 37, 1
st
 Paragraph of GDMR dated May 3, 

2012 – The over-excavation recommendation of RW-6 is not shown 

properly (compacted AB or LCB with Geofabric underneath) in latest plan 

(Sheet 10 of 39, Rev. Dated 05-04-2012). Discuss this issue with the 

Designer 

This was conveyed to the structural engineer 

and the plans have been revised to reflect the 

recommendation.   

 

7. 

GDMR Page 40 – Design Assumptions and Strength Parameters of different MSE 

walls should be included in the plan. Discuss this issue with the Designer. 

This was conveyed to the structural engineer 

and the plans have been revised to reflect the 

recommendation.   

 

8. 
GDMR Page 41, 2

nd
 Paragraph – The length of the RW-2 is not correct. The length of Retaining Wall No. 2 has been 

revised. 

 

9. 

GDMR Page 28, “Waiting Period” – Due to settlement is recommended for 

Abutments 1 and 2 backfilling (Green Valley Road OC), are RW-7, RW-8 

and RW-9 falls under this “Waiting period” recommendation? If yes, then 

mention this “Waiting period” later on where RW-7, 8 and 9 (Page 37, 44 

& 45) are discussed in details. Otherwise, remove RW-7, RW-8 and RW-9 

from Page 28. 

Retaining Walls No. 7, 8 & 9 will be 

constructed first and serve as surcharge, and 

the waiting period is recommended after the 

completion of the walls, primarily for the 

construction of the foundation and pavement.  

The texts have been revised.   
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Agency: Caltrans Responded By: Parikh Consulting 

Review Unit: Geotechnical  Date Responded: 9/21/2012 

Comments By: Suja Ahmed/Rifaat Nashed   

Date Reviewed: June 13, 2012/June 4, 2012   

TECHNICAL COMMENT REVIEW AND RESPONSE 

Title:  Submittal:  Comments to 65% PS&E plans (GDMR Dated May 3, 2012)  

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 

Item No. Drawing or Page 

No. 

Review Comments Design Responses Revision 

Action 

10. 
GDMR Page 45, Last Paragraph (RW-8) – “Shear Strength” parameter from Page 

40 (Table 10) is missing. 

The shear strength parameters have been 

included. 

 

11. GDMR 

“Key Map” of LOTBs (right after “Soil Legend” sheet) shows two sheets 

of Log of Test Boring No. 1”. Later on “Log of Test Boring No. 1” is 

missing. 

We have renumbered the set of drawings to 

clear up any confusion. The format is in the 

following order: Soil Legend, Key Map, Log of 

Test Borings. 

 

12. GDMR 

Log of Test Borings No. 2 to Log of Test Boring NO. 5 shows 35 Borings 

and 6 CPT locations. Second line of Page 5, Section 5.1 of this report 

(dated May 3, 2012) shows 48 Borings were drilled. Do these 48 Borings 

include those five Borings (A-09-135 to A-09-140) which were removed 

from the scope of work? If it is removed from the scope of work, then why 

are Boring No. A-09-13 to A-09-139 shown on “Log of Test Boring No. 3” 

sheet? Please go through the boring numbers and plotted locations again 

and make sure it matches with Page 5, Section 5.1. 

We have revised Section 5.1 to show 20 bulk 

samples, 37 borings and 6 CPTs. We have 

included the A-09-135 to A-09-140 since those 

are used to assist with the PG&E pipe 

relocation. 

 

13. GDMR “Log of Test Boring No. 6” is missing. The sheet has been included.  

14. GDMR 

RW 10P – Sheet 21 of 39 (Rev. May 1, 2012) – Design Tip Elevation and 

Specified Tip Elevation should be included in Pile Data Table from the 

latest GDMR. 

This was conveyed to the structural engineer 

and the plans have been revised to reflect the 

recommendation.   

 

15. GDMR 

Design Assumptions and Strength Parameters of different MSE walls (Page 

40 of GDMR, Dated May 03, 2012) should be put in the plan. 

This was conveyed to the structural engineer 

and the plans have been revised to reflect the 

recommendation.   

 

16. GDMR 

Page 6 Table 2, Exploration Program 

1. In “Purpose” column, define the number of the retaining wall where the 

specific borehole will be used. 

2. Borehole No. CPT-10-129A for Retaining Walls No. 5 and 6 is 

missing. 

The table has been revised accordingly.  

17. GDMR 

Page 14, Section 7.3.2 Groundwater and Table 3 

In general groundwater depth ranges between 8.5 feet (elevation 25.3 feet) 

at borehole NO. A-9-111 and 26 feet (different elevations: -1.0, -2.1, and 

77.8 feet) at boreholes No’s A-09-005, A-09-130 and A-09-130 in order. 

Please correct. 

The text and table have been revised.  
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Agency: Caltrans Responded By: Parikh Consulting 

Review Unit: Geotechnical  Date Responded: 9/21/2012 

Comments By: Suja Ahmed/Rifaat Nashed   

Date Reviewed: June 13, 2012/June 4, 2012   

TECHNICAL COMMENT REVIEW AND RESPONSE 

Title:  Submittal:  Comments to 65% PS&E plans (GDMR Dated May 3, 2012)  

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 

Item No. Drawing or Page 

No. 

Review Comments Design Responses Revision 

Action 

18. GDMR 

Appendix 

1. The serial numbers of “LOG OF TEST BORINGS” from sheet No. 3 to 

sheet No. 6 should be corrected. 

2. In sheet “LOG OF TEST BORINGS NO. 17,” borehole No. A-10-

003A, should be correct to be No. R-10-003A. 

The sheets have been revised accordingly.  
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Agency: Caltrans Responded By: Parikh/MTCo/NV5 

Review Unit: Materials Date Responded: 9/21/2012 

Comments By: Leonardo DeLeon   

Date Reviewed: June 12, 2012 (#1-3)/June 18, 2012    

TECHNICAL COMMENT REVIEW AND RESPONSE 

Title:  Submittal:  Comments to 65% PS&E plans   

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 

Item No. Drawing or Page 

No. 

Review Comments Design Responses Revision 

Action 

1. GDMR 

Page 49, Table 13 – Summary of R-Value Test Results – Only Boring Nos. 

A-09-112 and A-09-119 are in the log of test borings. Where were Boring 

nos. A-09-110, A-10-132, A-10-141, A-10-143, A-09-147 to 150 taken? 

All these boring locations and soil data should be included in the log of test 

boring plans. 

We have included the listed borings in the Log 

of Test Borings.  

 

2. GDMR 

Page 51, Table 14A – Structural Pavement for Bike Lanes – Place the 

working table 1.0 and 0.5’ AS (4) for Option 1 and 2 respectively (where 

the R-Value = 5) in the table instead of just making a note. 

The table has been revised.   

3. GDMR 

Page 53, Table 14C – Add in the Notes that the FDHMA section are to be 

used for temporary pavement only and not for final pavement. 

We have included “FDHMA section are to be 

used for temporary pavement only and not for 

final pavement” in Note 5.  
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Mark Thomas & Co., Inc.  
7300 Folsom Blvd., Suite 203 

Sacramento, CA 95826 

 

August 27, 2012 

Job No.: 2009-130-GDR 

 

Attn.: Mr. James Pangburn 

 

Sub:   Response to Caltrans (dated June 13, 2012) 

I-680/I-80/ SR 12 Interchange 

Solano County, California 

04-SOL/I-80, I-680 

 

Ref: Caltrans Review Comments  

 

Dear Mr. Pangburn: 

 

We have received the review comments made by Caltrans on the above subject report. This letter 

documents our response to these comments, which have been incorporated in the GDMR.     

 

Comment by Mr. Suja Ahmed (dated June 11, 2012) 

Comment: Page 5, Section 5.1, 3rd Paragraph says 48 borings were drilled -----then 5
th

 

Paragraph mentioned about 35 borings. Re-check and fix this discrepancy. 

Response: The texts have been revised to 20 bulk samples and 35 borings.  

 

Comment: Page 6, Table 2 shows 4 CPT locations. Page 5 (6
th

 Paragraph mentioned about 6 

CPT). Update Table 2 of Page 6. 

Response: We have included the two missing CPTs in Table 2. 

 

Comment: Page 11, 5
th

 Paragraph (Section 7.2) - At the planned locations of these walls ------. Is 

there any wall in this location (Sta. 61+00 and 75+00 "JW Line")? 

Response: A cantilever retaining wall was planned in the previous design phase and has been 

removed from the project scope.  The text has been revised.   

 

Comment: Page 33, 1st Paragraph - The over-excavation recommendation of RW-1 is not shown 

properly (compacted AB or LCB with Geofabric underneath) in latest plan (Sheet 2 

of 39, Rev. Dated April1, 2012). Discuss this issue with the Designer. 

Response: This was conveyed to the structural engineer and the plans have been revised to 

reflect the recommendation.   
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Mark Thomas & Co., Inc.  
7300 Folsom Blvd., Suite 203 

Sacramento, CA 95826 

 

November 15, 2012 

Job No.: 2009-130-GDR 

 

Attn.: Mr. James Pangburn 

 

Sub:   Response to Caltrans Review Comments 

I-680/I-80/ SR 12 Interchange, 04-SOL/I-80, I-680 

Solano County, California 

 

Ref: Caltrans Review Comments (dated October 29, 2012) 

 

Dear Mr. Pangburn: 

We have received the review comments made by Caltrans on the above subject report. This letter 

documents our response to these comments, which have been incorporated in the GDMR.     

Comment by Mr. Suja Ahmed (dated October 29, 2012) 

Comment: Page 41, Design Assumptions and Strength Parameters of different MSE walls from 

GDMR should be included in the plan.  Discuss this issue with the Designer. 

Response: This was conveyed to the structural engineer.  The plans have been revised and the 

strength parameters have been included.     

Comment: Page 40, Table 9 (Pile Data Table) - The Nominal Resistance for Tension in GDMR 

does not match with Design Plan (RW 10P - Sheet 22 of 40 - Rev. 09/12/12) - Check 

with the Designer. 

Response: The pile data table has been revised.  This was also conveyed to the structural 

engineer, and the plans have been revised accordingly.   

Comment by Mr. Rifaat Nashed (dated October 29, 2012) 

Comment: The groundwater elevation at borehole No. A-09-005 is -2.1 ft not -9.9. Please 

correct. 

Response: The text has been revised accordingly.  

Comment: At Green Valley Road OC (RW05 thru RW09), the groundwater depth ranges 

between 12.0 ft and 26.0 ft and not 11.5 and 33.8 ft.  Please correct. 

Response: The text has been revised accordingly.  

 

Please be advised that we are performing a professional service and that our conclusions are 

professional opinions only.  All work done and all recommendations made are in accordance 
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Page 2 
 

 

with generally accepted geotechnical engineering principles and practices.  No warranty, 

expressed or implied, of merchantability or fitness, is made or intended in connection with our 

work. 

 

Very truly yours,  

PARIKH CONSULTANTS, INC. 

Frank Y. Wang, P.E, G.E. 2862     Gary Parikh, P.E., G.E. 666 

Project Engineer Project Manager 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
{Response to Comments} 
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Comment: Page 35, 5
th

 Paragraph- The over-excavation recommendation of RW-5 is not shown 

properly compacted AB or LCB with Geofabric undemeath) in latest plan (Sheet 9 of 

39, Rev. Dated April 1, 2012). Discuss this issue with the Designer. 

Response: This was conveyed to the structural engineer and the plans have been revised to 

reflect the recommendation.   

 

Comment: Page 36, 3
rd

 Paragraph & Page 37, 1
st
 Paragraph - The over-excavation 

recommendation of RW-6 is not shown properly (compacted AB or LCB with 

Geofabric underneath) in latest plan (Sheet 10 of 39, Rev. Dated May 4, 2012). 

Discuss this issue with the Designer. 

Response: This was conveyed to the structural engineer and the plans have been revised to 

reflect the recommendation.   

 

Comment: Page 40 - Design Assumptions and Strength Parameters of different MSE walls 

should be included in the plan. Discuss this issue with the Designer. 

Response: This was conveyed to the structural engineer and the plans have been revised to 

reflect the recommendation.   

 

Comment: Page 41, 2
nd

 Paragraph -The length of the RW-2 is not correct. 

Response: We have revised the length of Retaining Wall No. 2 in the report.  

 

Comment: Page 28, "Waiting period" - Due to settlement is recommended for Abutments 1 and 

2 backfilling (Green Valley Road OC), are RW-7, RW-8 and RW-9 falls under this 

"Waiting period" recommendation? If yes, then mention this "Waiting period" later 

on where RW-7, 8 and 9 (Page 37, 44 & 45) are discussed in details. Otherwise, 

remove RW-7, RW-8 and RW-9 from Page 28. 

Response: Retaining Walls No. 7, 8 & 9 will be constructed first and serve as surcharge, and the 

waiting period is recommended after the completion of the walls, primarily for the 

construction of the foundation and pavement.  The texts have been revised.   

 

Comment: Page-45, Last Paragraph (RW-8) - "Shear Strength" parameter from Page 40 (Table-

10) is missing. 

Response: We have included the shear strength parameters. 

 

Comment: "Key Map" of LOTBs (right after "Soil Legend" sheet) shows two sheets of "Log of 

Test Boring No.1". Later on "Log of Test Boring No.1" is missing. 
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Response: We have renumbered the set of drawings to clear up any confusion. The format is in 

the following order: Soil Legend, Key Map, Log of Test Borings.  

 

Comment: Log of Test Boring No.2 to Log of Test Boring No. 5 shows 35 Borings and 6 CPT 

locations. Second line of Page 5, Section 5.1 of this report (dated May 03, 2012) 

shows 48 Borings were drilled. Please clarify this confusion. Are these 48 Borings 

includes those five Borings (A-09-135 to A-09-140) which were removed from the 

scope of work? If it is removed from the scope of work, then why Boring No. A-09-

136 to A-09-139 is shown on "Log of Test Boring No. 3" sheet? Please go through 

the boring numbers and plotted locations again and make sure it match with Page 5, 

Section 5.1. 

Response: We have revised Section 5.1 to show 20 bulk samples, 35 borings and 6 CPTs. We 

have included the A-09-135 to A-09-140 since those are used to assist with the PG&E 

pipe relocation.  

 

Comment: “Log of Test Boring No.6” is missing. 

Response: We have included LOTB No. 6.  

 

Comment by Mr. Rifaat Nashed (dated June 4, 2012) 

Comment: Page (6), Table 2 EXPLORATION PROGRAM:  

1. In “Purpose” Column, define the number of the retaining wall where the specific 

borehole will be used.   

2. Borehoel No. CPT-10-129A for Retaining Walls No. 5 and 6 is missing. 

Response: The table has been revised accordingly.  

 

Comment: Page (14), Section 7.3.2 Groundwater & Table 3: In general groundwater depth 

ranges between 8.5 ft (elevation 25.3 ft) at borehole No. A-9-111 and 26 ft (different 

elevations: -1.0, -2.1 & 77.8 ft) at boreholes NO’s A-09-005, A-09-130 & A-09-130 

in order.  Please correct.   

Response: The text and table have been revised.  
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Comment: APPENDIX A:  

1. The serial numbers of “LOG OF TEST BORINGS” from sheet No. 3 to sheet No. 

6 should be corrected.   

2. In sheet “LOG OF TEST BORINGS NO. 17, borehole No. A-10-003A should be 

corrected to be No. R-10-003A.   

Response: The sheets have been revised accordingly.  

 

 

Please be advised that we are performing a professional service and that our conclusions are 

professional opinions only.  All work done and all recommendations made are in accordance 

with generally accepted geotechnical engineering principles and practices.  No warranty, 

expressed or implied, of merchantability or fitness, is made or intended in connection with our 

work. 

 

Very truly yours,  

PARIKH CONSULTANTS, INC. 

Frank Y. Wang, P.E, G.E. 2862     Gary Parikh, P.E., G.E. 666 

Project Engineer Project Manager 

 

 

 

 

 

 
{Response to Comments} 







I-8011-680/SR 12 Interchange: WB-80 Connector to WB SR12 W 
Project 

Agency: Caltrans Responded By: 
Review Unit: Geotechnical Services Date Responded: 
Comments By: RIFAAT NASHED JRT Meeting Date: 

Date Reviewed: 06 - 04-2012 

TECHNICAL COMMENT REVIEW AND RESPONSE 

Title: Submittal: Comments on Geotechnical Design & Materials Report 

Revision Action Code: A-Will Comply: B-Consultant to Evaluate: C-Will Not Incorporate: D-CCT A to Evaluate 
Item Drawing or Page No. Review Comments Design Responses 
No. 

GDMR GDMR dated May 3, 2012 

Page (6) 1- In "Purpose" column", define the number of the 
l 

Table 2 retaining wall where the specific borehole will be used. 
EXLORATION 
PROGRAM 

2- Borehole No. CPT-10-129A for Retaining Walls No.5 
and 6 is missing. 

Page (14) In general groundwater depth ranges between 8.5 ft (elevation 

2 
Section 7.3.2 25.3 ft) at borehole No. A-9-111 and 26. Ft (different elevations: 
Groundwater -1.0, -2.1 & 77.8 ft) at boreholes NO's A-09-005, A-09-130 & 
& Table3 A-09-130 in order. Please correct 
APPENDIX A 1- The serial numbers of "LOG OF TEST BORINGS"from 

sheet No. 3 to sheet No. 6 should be corrected. 

3 
2- In sheet "LOG OF TEST BORINGS NO. 17, borehole 

No. A-10-003A , should be corrected to be NO. R-10-
003A. 

4 

5 

Page: 1 I 2 

Revision JRT Final 
Action Disp. Disp. 



I-80/I-680/SR12 Interchange: WB I-80 Connector to WB SR12W Project Page: 1 / 5 
    7/11/2011 7:05 PM 
 

Agency: Caltrans Responded By: MTCo/ Nolte 
Review Unit: Engineering Services I - Materials A Date Responded:  
Comments By: Leonardo DeLeon   

Date Reviewed: December 16, 2010   

TECHNICAL COMMENT REVIEW AND RESPONSE 
Title:  Submittal:  Comments to GDMR   

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 
Item No. Drawing or Page 

No. 
Review Comments Design Responses Revision 

Action 

1  

Corrosion Investigation: The consultant have selected a very conservative 
pH values of 7.5 and 8.5 respectively and a lower resistivity of 200 ohm-
cm, a sulfate concentration of 600 ppm, and chloride concentration of 2000 
ppm for AltPipe design for all the pipes that will be used for the entire 
project.  We suggest that the AltPipe design analysis be done on multiple 
locations i.e., each location may have to be divided and analyzed 
differently in order to come up with different pipe material for culvert and 
storm drain application. 

Concur.  We have further reviewed the test 
results and revised the analyses.   

A 

2  
Structural Pavement (Table 10): There are no recommended structural 
pavement sections nor any test bore on I-680 corridor.  Does this mean that 
there is a separate GDMR for the I-680? 

It is our understanding that the study for I-680 
corridor is beyond the current project scope.   

A 

3  

Structural Pavement (Table 10): (Table 10C) Delete the Flexible 
Pavement Sections, i.e Options 1, 2, 3 and 4.  Neither our District nor the 
Highway Design Manual has guidelines for a 40 year flexible design 
method.  You may however, call them the "20+ year flexible pavement 
section". 

Concur.  For Life-Cycle Cost Analysis 
(LCCA), we will keep the Flexible Pavement 
Sections but rename it to “20+ Year Flexible 
Pavement Section”.   

A 

4  

Log of Test Boring (LOTB) - Layout Sheets: There should be a Key Map 
and/or an Index Sheet for the layout sheets of LOTB.  Also, the layout 
sheets should identify the existing roadways so we can clearly identify the 
locations of each borings. 

Will comply.   A 
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Agency: Caltrans Responded By: MTCo/ Nolte 
Review Unit: Engineering Services – Geotechnical Design Date Responded:  
Comments By: Suja Ahmed   

Date Reviewed: January 10, 2011   

TECHNICAL COMMENT REVIEW AND RESPONSE 
Title:  Submittal:  Comments to GDMR, 65% PS&E   

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 
Item No. Drawing or Page 

No. 
Review Comments Design Responses Revision 

Action 

1 GDR (Pg 12) 

5th paragraph-"----Retaining Wall No.10,which is recently added to the 
project".  Project Plan doesn't show any Retaining Wall10. 

The text will be revised.  The numbers of 
retaining walls and their configurations have 
been revised.  A total of nine retaining walls 
are planned.   

A 

2 GDR (Pg 13) 1st paragraph – Boring A-09-009 is not shown in the boring locations plan. Boring location plans will be revised.   A 

3 GDR (Pg 13) 
5th Paragraph – Boring R-10-003A is shown as # R-10-003 in boring 
location plan. 

Boring location plans will be revised.   A 

4 GDR (Pg 27) 
4th Paragraph-Mention the height of the embankment fills @ Green Valley 
Road OC, Green Valley Road Temporary OC/RW 07 through RW 09. 

Will comply.   A 

5 GDR (Pg 29) 

Section 8.4 mentioned ten proposed retaining walls in this project. RW 
plans and Table7-Summary of Retaining Walls (GDR) shows up to RW09. 

The text will be revised.  The numbers of 
retaining walls and their configurations have 
been revised.  A total of nine retaining walls 
are planned.   

A 

6 GDR (Pg 29) Section8.4.1-Length of RW is not correct. The text will be revised per current design.   A 

7 Pg 16 

Seismic Comments (Reviewed by Sunny Yang): 
Table-4 should include fault distance to site. 

Will comply.  The fault distance to the main 
structures (Green Valley Road OC, Green 
Valley Road OC (Over SB 680 On-Ramp) and 
WB 80 to WB 12 Separation Structure) will be 
provided.   

A 

8  Include ARS curve in Appendix. Will comply.   A 

9  Should include ARS curve and notes (seismicdata) in plans for bridge. The designer will address this comment.    

10  Include pile data table in plans. The designer will address this comment.    
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Agency: Caltrans Responded By: MTCo/ Nolte 
Review Unit: Engineering Services – Geotechnical Design Date Responded:  
Comments By: Suja Ahmed   

Date Reviewed: January 10, 2011   

TECHNICAL COMMENT REVIEW AND RESPONSE 
Title:  Submittal:  Comments to GDMR, 65% PS&E   

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 
Item No. Drawing or Page 

No. 
Review Comments Design Responses Revision 

Action 

11  

Regional Geology 
The first three paragraphs should be replaced by the following statement: 
"The project area is located on the boundary between the central Coast 
Range and the Great Valley Geomorphic Provinces.  The San Francisco 
Bay Area block lies between the mountains of the Coast Range.  The 
Project site is located within the northern portion of the Diablo Range 
northeast of San Francisco Bay.  The Mesozoic sediments (Great Valley 
Sediments) mainly grewacke and shales accumulated along the south 
western margin of Sacramento Valley, where they are now tilted up and 
exposed by uplift of the Coast Range.  The Mesozoic rocks include the 
Coast Range Ophiolite, Franciscan Complex, and the Great Valley 
Sequence. 
 
In Pliocene time on the western side of the Sacramento Valley, alluvial 
deposits eroded from Coast Range were deposited as Thema Formation; it 
contains distinctive widespread ash layers. 
 
Today rivers and streams flowing from the surrounding mountains and hills 
continue to carry sediments to the valley.  The two chief types of surface 
sediments in the Central Valley are flood plain deposits, mud that settle out 
of floor waters, and stream deposits, which form alluvial fans at base of the 
range on either sides of the valley. 

Will comply.  The text will be revised 
accordingly.   

A 
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Agency: Caltrans Responded By: MTCo/ Nolte 
Review Unit: Engineering Services – Geotechnical Design Date Responded:  
Comments By: Suja Ahmed   

Date Reviewed: January 10, 2011   

TECHNICAL COMMENT REVIEW AND RESPONSE 
Title:  Submittal:  Comments to GDMR, 65% PS&E   

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 
Item No. Drawing or Page 

No. 
Review Comments Design Responses Revision 

Action 

12  

Site Geology 
The following statement should be added: "The James Canyon area and to 
the north is largely underlain by broadly folded Eocene Markley Formation 
and flat or gently tilted Pliocene Sonoma Volcanics.  The Sonoma 
Volcanics are mostly andesitic tuff and breccias, but there is also some 
basalt and rhyolite.  The area east of the Green Valley Fault, is largely 
underlain by late Pleistocene to Holocene alluvial fan deposits. 
 
The Green Valley Fault, which intersects the project area, separates the 
Sonoma Volcanics from the Cretaceous.  Great Valley Sequence on the 
east. (CGS 2002, Bezore,S.P., Wagner, D.L, and Sowers, J.M., Geologic 
Map of Cordelia 7.5' Quadrangle, Solano and Napa Counties, California). 

Will comply.  The text will be revised 
accordingly.   

A 

13  

Erosion 
The Statement "The subject was considered…not applicable for the 
project" should be replaced by the following statement: "Erosion within the 
project limits is minimal.  Localized erosion and raveling may occur within 
some poorly cemented rock layers exposed by excavation in the cut slopes.  
While soils within the flatter regions of the project area are classified as no 
hazard to slight hazard of erosion.  This project should not adversely affect 
erosion within or outside the project limits. 

Will comply.  The text will be revised 
accordingly.   

A 

14  

Groundwater 
The boring number where the minimum elevation, maximum elevation, 
minimum depth and maximum depth under the ground surface should be 
mentioned under this item. 

Will comply.  A 
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    7/11/2011 7:05 PM 

Agency: Caltrans Responded By: MTCo/ Nolte 
Review Unit: Engineering Services – Geotechnical Design Date Responded:  
Comments By: Suja Ahmed   

Date Reviewed: January 10, 2011   

TECHNICAL COMMENT REVIEW AND RESPONSE 
Title:  Submittal:  Comments to GDMR, 65% PS&E   

Revision Action Code:   A-Will Comply;   B-Consultant to Evaluate;   C-Will Not Incorporate;   D-STA to Evaluate 
Item No. Drawing or Page 

No. 
Review Comments Design Responses Revision 

Action 

15  

Stability 
Please explain the following contradictory statement: "In our opinion, the 
overall stability at the proposed cuts should not be a design issue.  
However, the presence of local shears observed in the road cut suggests that 
localized wedge failure may occur". 

In order to clarify, the text will be revised to 
the following: 
“In our opinion, the global stability of the 
proposed cut slopes should not pose a 
significant constraint on the design of cuts with 
slopes less than 2H:1V.  However, the blocky 
nature of the Sonoma Volcanics and the 
presence of localized shears within fault zones 
may lead to wedge-type failures, which is 
expected to be localized and relatively 
insignificant.  It may be necessary to over-
excavate and re-compact areas where shears or 
joints are exposed in the cuts.” 

A 

16 APPENDIX A 
In Retaining Wall No.6, Borehole No. A-09-128 is repeated in sheet No.17 
and Sheet No.18. 

The LOTB sheets have been re-arranged based 
on the latest retaining wall design.   

A 
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Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method 
with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

091110890

Attn: Chris Giuntoli
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Customer PO: E8128-06-07
Received: 09/26/11 9:00 AM

E8128-06-07

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
10/10/2011Analysis Date:

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  (510) 895-3680     Email:   sanleandrolab@emsl.com

B19-2.0
091110890-0001

Gray None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B22-2.0
091110890-0002

Gray None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B25-2.0
091110890-0003

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B39-1.25
091110890-0004

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B40-1.5
091110890-0005

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B41-1.5
091110890-0006

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B42-1.5
091110890-0007

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B58-1.5
091110890-0008

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Baojia Ke, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.121.0  Printed: 10/10/2011 10:58:35 AM 1

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (2)
Rui Cindy Geng (6)

Initial report from 10/10/2011  10:58:35

mailto:sanleandrolab@emsl.com




Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method 
with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

091111030

Attn: Chris Giuntoli
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Customer PO: E8128-06-07
Received: 09/29/11 9:00 AM

E8128-06-07

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
10/12/2011Analysis Date:

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  (510) 895-3680     Email:   sanleandrolab@emsl.com

B43-1.5
091111030-0001

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B44-1.5
091111030-0002

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B45-1.5
091111030-0003

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B46-1.5
091111030-0004

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B47-1.5
091111030-0005

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B48-1.5
091111030-0006

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B49-1.5
091111030-0007

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B50-1.5
091111030-0008

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B51-1.5
091111030-0009

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Baojia Ke, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.121.0  Printed: 10/12/2011 5:25:37 PM 1

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product 
certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some 
samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo additional 
analysis via TEM.Samples received in good condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Adam C. Fink (11)

Initial report from 10/12/2011  17:25:37

mailto:sanleandrolab@emsl.com


Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method 
with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

091111030

Attn: Chris Giuntoli
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Customer PO: E8128-06-07
Received: 09/29/11 9:00 AM

E8128-06-07

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
10/12/2011Analysis Date:

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  (510) 895-3680     Email:   sanleandrolab@emsl.com

B52-1.5
091111030-0010

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B53-1.5
091111030-0011

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Baojia Ke, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.121.0  Printed: 10/12/2011 5:25:37 PM 2

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim product 
certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. Some 
samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo additional 
analysis via TEM.Samples received in good condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Adam C. Fink (11)

Initial report from 10/12/2011  17:25:37

mailto:sanleandrolab@emsl.com






Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method 
with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

091111873

Attn: Chris Giuntoli
Geocon Consultants, Inc.
4010 Technology Way Ste D
Carson City, NV 89706

Customer PO: E8128-06-07
Received: 10/18/11 9:00 AM

E8128-06-07 / 80/680/12 Interchange

Customer ID: GCNV25

Fax: (775) 888-9904 Phone: (775) 888-9900
Project:

EMSL Order:

EMSL Proj:
10/31/2011Analysis Date:

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  (510) 895-3680     Email:   sanleandrolab@emsl.com

B70-2NOA
091111873-0001

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B71-2NOA
091111873-0002

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B72-2NOA
091111873-0003

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B73-2NOA
091111873-0004

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B74-2NOA
091111873-0005

Yellow None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B75-2NOA
091111873-0006

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B65-2NOA
091111873-0007

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B55-4NOA
091111873-0008

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B54-4NOA
091111873-0009

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Baojia Ke, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.121.0  Printed: 1

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (5)
Rui Cindy Geng (15)

Initial report from 

mailto:sanleandrolab@emsl.com


Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method 
with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

091111873

Attn: Chris Giuntoli
Geocon Consultants, Inc.
4010 Technology Way Ste D
Carson City, NV 89706

Customer PO: E8128-06-07
Received: 10/18/11 9:00 AM

E8128-06-07 / 80/680/12 Interchange

Customer ID: GCNV25

Fax: (775) 888-9904 Phone: (775) 888-9900
Project:

EMSL Order:

EMSL Proj:
10/31/2011Analysis Date:

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  (510) 895-3680     Email:   sanleandrolab@emsl.com

B63-2NOA
091111873-0010

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B64-2NOA
091111873-0011

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B53-4NOA
091111873-0012

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B51-4NOA
091111873-0013

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B38-2NOA
091111873-0014

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B37-2NOA
091111873-0015

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B6-2NOA
091111873-0016

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B1-2NOA
091111873-0017

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

BS2-4NOA
091111873-0018

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Baojia Ke, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.121.0  Printed: 2

Analyst(s)

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (5)
Rui Cindy Geng (15)

Initial report from 

mailto:sanleandrolab@emsl.com


Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: PLM Analysis of Bulk Samples for Asbestos via EPA 600/R-93/116 Method 
with CARB 435 Prep (Milling) Level A for 0.25% Target Analytical Sensitivity

091111873

Attn: Chris Giuntoli
Geocon Consultants, Inc.
4010 Technology Way Ste D
Carson City, NV 89706

Customer PO: E8128-06-07
Received: 10/18/11 9:00 AM

E8128-06-07 / 80/680/12 Interchange

Customer ID: GCNV25

Fax: (775) 888-9904 Phone: (775) 888-9900
Project:

EMSL Order:

EMSL Proj:
10/31/2011Analysis Date:

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  (510) 895-3680     Email:   sanleandrolab@emsl.com

B36-2NOA
091111873-0019

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

B66-2NOA
091111873-0020

Brown None Detected
Non-Fibrous
Homogeneous

Non-fibrous (other)100.00%

Baojia Ke, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.121.0  Printed: 3

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

This report relates only to the samples listed above and may not be reproduced except in full, without EMSL's written approval. This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. EMSL is not responsible for sample collection activities or method limitations. 
Some samples may contain asbestos fibers below the resolution limit of PLM. EMSL recommends that samples reported as none detected or less than the limit of detection undergo 
additional analysis via TEM.Samples received in good condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA 

Baojia Ke (5)
Rui Cindy Geng (15)

Initial report from 

mailto:sanleandrolab@emsl.com










 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

30-Sep-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956
CASE NARRATIVE

Analytical Comments for Method 6010

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
119957-005AMS and 119957-005AMSD; however, the analytical batch was validated by the 
Laboratory Control Sample (LCS).

Analytical Comments for Method 8015 (DRO/ORO)

Dilution was necessary for samples 119956-001A, 119956-003A and 119956-006A, due to sample 
matrix.

Surrogate recovery was diluted out for samples 119956-001A, 119956-003A, 119956-006A, 119956-
009A, 119956-012A, 119956-015A and 119956-024A.

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for samples 119987-
001AMSD; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Analytical Comments for Method 8021

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for samples 119956-
010AMSD; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Page 1 of 1

2 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119956

DF

Advanced Technology Laboratories Date: 9/30/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/22/2011 8:27:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

B4-0.0 9/21/2011 9/29/2011mg/Kg13 75957 1119956-001A 5.0

B18-0.0 9/21/2011 9/29/2011mg/Kg29 75957 1119956-003A 5.0

B18-1.0 9/21/2011 9/29/2011mg/Kg12 75957 1119956-004A 5.0

B18-2.0 9/21/2011 9/29/2011mg/Kg6.3 75957 1119956-005A 5.0

B19-1.0 9/21/2011 9/29/2011mg/Kg24 75957 1119956-007A 5.0

B19-2.0 9/21/2011 9/29/2011mg/Kg9.0 75957 1119956-008A 5.0

B20-0.0 9/21/2011 9/29/2011mg/Kg90 75957 1119956-009A 5.0

B20-1.0 9/21/2011 9/29/2011mg/Kg38 75957 1119956-010A 5.0

B20-2.0 9/21/2011 9/29/2011mg/Kg19 75957 1119956-011A 5.0

B21-0.0 9/21/2011 9/29/2011mg/Kg81 75957 1119956-012A 5.0

B21-1.0 9/21/2011 9/29/2011mg/Kg71 75957 1119956-013A 5.0

B21-2.0 9/21/2011 9/29/2011mg/Kg9.2 75957 1119956-014A 5.0

B22-1.0 9/21/2011 9/29/2011mg/Kg110 75957 1119956-016A 5.0

B22-2.0 9/21/2011 9/29/2011mg/Kg31 75957 1119956-017A 5.0

B23-0.0 9/21/2011 9/29/2011mg/Kg180 75957 1119956-018A 5.0

B23-1.0 9/21/2011 9/29/2011mg/Kg50 75957 1119956-019A 5.0

B23-2.0 9/21/2011 9/29/2011mg/KgND 75957 1119956-020A 5.0

B24-0.0 9/21/2011 9/29/2011mg/Kg71 75957 1119956-021A 5.0

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

3 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119956

DF

Advanced Technology Laboratories Date: 9/30/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/22/2011 8:27:00 AM

LEAD BY ICP
EPA 6010B

Analyst: IL

PQLQC Batch

ANALYTICAL RESULTS

B24-1.0 9/21/2011 9/29/2011mg/Kg22 75957 1119956-022A 5.0

B24-2.0 9/21/2011 9/29/2011mg/Kg5.1 75957 1119956-023A 5.0

B25-0.0 9/21/2011 9/29/2011mg/Kg14 75958 1119956-024A 5.0

B25-1.0 9/21/2011 9/29/2011mg/KgND 75958 1119956-025A 5.0

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

4 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B4-0.0

Collection Date: 9/21/2011 1:17:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-001A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110927A 75876QC Batch: PrepDate: 9/27/2011

DRO 9/27/2011 01:04 PM100 mg/Kg 10940

ORO 9/27/2011 01:04 PM100 mg/Kg 104700

 Surr: p-Terphenyl SDO 9/27/2011 01:04 PM30-128 %REC 100

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

5 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B4-1.0

Collection Date: 9/21/2011 1:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-002A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110928H 75927QC Batch: PrepDate: 9/28/2011

Antimony 9/28/2011 08:14 PM2.0 mg/Kg 1ND

Arsenic 9/28/2011 08:14 PM1.0 mg/Kg 1ND

Barium 9/28/2011 08:14 PM1.0 mg/Kg 129

Beryllium 9/28/2011 08:14 PM1.0 mg/Kg 1ND

Cadmium 9/28/2011 08:14 PM1.0 mg/Kg 11.1

Chromium 9/28/2011 08:14 PM1.0 mg/Kg 116

Cobalt 9/28/2011 08:14 PM1.0 mg/Kg 114

Copper 9/28/2011 08:14 PM2.0 mg/Kg 131

Lead 9/28/2011 08:14 PM1.0 mg/Kg 19.8

Molybdenum 9/28/2011 08:14 PM1.0 mg/Kg 1ND

Nickel 9/28/2011 08:14 PM1.0 mg/Kg 123

Selenium 9/28/2011 08:14 PM1.0 mg/Kg 1ND

Silver 9/28/2011 08:14 PM1.0 mg/Kg 1ND

Thallium 9/28/2011 08:14 PM1.0 mg/Kg 1ND

Vanadium 9/28/2011 08:14 PM1.0 mg/Kg 181

Zinc 9/28/2011 08:14 PM1.0 mg/Kg 154

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

GRO 9/27/2011 01:04 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 9/27/2011 01:04 PM69-158 %REC 1105

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

Benzene 9/27/2011 01:04 PM5.0 µg/Kg 1ND

Ethylbenzene 9/27/2011 01:04 PM5.0 µg/Kg 1ND

m,p-Xylene 9/27/2011 01:04 PM10 µg/Kg 1ND

Methyl tert-butyl ether 9/27/2011 01:04 PM5.0 µg/Kg 1ND

o-Xylene 9/27/2011 01:04 PM5.0 µg/Kg 1ND

Toluene 9/27/2011 01:04 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 9/27/2011 01:04 PM65-140 %REC 1104

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

6 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B4-1.0

Collection Date: 9/21/2011 1:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-002A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110928B 75920QC Batch: PrepDate: 9/28/2011

Mercury 9/28/2011 05:17 PM0.10 mg/Kg 10.38

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 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B18-0.0

Collection Date: 9/21/2011 12:49:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-003A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110927A 75876QC Batch: PrepDate: 9/27/2011

DRO 9/27/2011 01:27 PM10 mg/Kg 1027

ORO 9/27/2011 01:27 PM10 mg/Kg 10160

 Surr: p-Terphenyl SDO 9/27/2011 01:27 PM30-128 %REC 100

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B18-1.0

Collection Date: 9/21/2011 12:53:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-004A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

GRO 9/27/2011 01:19 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 9/27/2011 01:19 PM69-158 %REC 1104

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

Benzene 9/27/2011 01:19 PM5.0 µg/Kg 1ND

Ethylbenzene 9/27/2011 01:19 PM5.0 µg/Kg 1ND

m,p-Xylene 9/27/2011 01:19 PM10 µg/Kg 1ND

Methyl tert-butyl ether 9/27/2011 01:19 PM5.0 µg/Kg 1ND

o-Xylene 9/27/2011 01:19 PM5.0 µg/Kg 1ND

Toluene 9/27/2011 01:19 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 9/27/2011 01:19 PM65-140 %REC 1104

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B19-0.0

Collection Date: 9/21/2011 12:34:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-006A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110928H 75927QC Batch: PrepDate: 9/28/2011

Antimony 9/28/2011 08:17 PM2.0 mg/Kg 1ND

Arsenic 9/28/2011 08:17 PM1.0 mg/Kg 17.2

Barium 9/28/2011 08:17 PM1.0 mg/Kg 159

Beryllium 9/28/2011 08:17 PM1.0 mg/Kg 1ND

Cadmium 9/28/2011 08:17 PM1.0 mg/Kg 1ND

Chromium 9/28/2011 08:17 PM1.0 mg/Kg 119

Cobalt 9/28/2011 08:17 PM1.0 mg/Kg 16.3

Copper 9/28/2011 08:17 PM2.0 mg/Kg 121

Lead 9/28/2011 08:17 PM1.0 mg/Kg 181

Molybdenum 9/28/2011 08:17 PM1.0 mg/Kg 1ND

Nickel 9/28/2011 08:17 PM1.0 mg/Kg 120

Selenium 9/28/2011 08:17 PM1.0 mg/Kg 1ND

Silver 9/28/2011 08:17 PM1.0 mg/Kg 1ND

Thallium 9/28/2011 08:17 PM1.0 mg/Kg 1ND

Vanadium 9/28/2011 08:17 PM1.0 mg/Kg 132

Zinc 9/28/2011 08:17 PM1.0 mg/Kg 1120

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110927A 75876QC Batch: PrepDate: 9/27/2011

DRO 9/27/2011 12:01 PM20 mg/Kg 1081

ORO 9/27/2011 12:01 PM20 mg/Kg 10590

 Surr: p-Terphenyl SDO 9/27/2011 12:01 PM30-128 %REC 100

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110928B 75920QC Batch: PrepDate: 9/28/2011

Mercury 9/28/2011 05:19 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B19-1.0

Collection Date: 9/21/2011 12:37:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-007A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

GRO 9/27/2011 01:35 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 9/27/2011 01:35 PM69-158 %REC 1105

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

Benzene 9/27/2011 01:35 PM5.0 µg/Kg 1ND

Ethylbenzene 9/27/2011 01:35 PM5.0 µg/Kg 1ND

m,p-Xylene 9/27/2011 01:35 PM10 µg/Kg 1ND

Methyl tert-butyl ether 9/27/2011 01:35 PM5.0 µg/Kg 1ND

o-Xylene 9/27/2011 01:35 PM5.0 µg/Kg 1ND

Toluene 9/27/2011 01:35 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 9/27/2011 01:35 PM65-140 %REC 1104

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B20-0.0

Collection Date: 9/21/2011 12:14:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-009A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110927A 75876QC Batch: PrepDate: 9/27/2011

DRO 9/27/2011 12:22 PM10 mg/Kg 1420

ORO 9/27/2011 12:22 PM10 mg/Kg 11600

 Surr: p-Terphenyl SDO 9/27/2011 12:22 PM30-128 %REC 10

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

12 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B20-1.0

Collection Date: 9/21/2011 12:16:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-010A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110928A E11VS335QC Batch: PrepDate:

GRO 9/28/2011 12:35 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 9/28/2011 12:35 PM69-158 %REC 199.0

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110928A E11VS335QC Batch: PrepDate:

Benzene 9/28/2011 12:35 PM5.0 µg/Kg 1ND

Ethylbenzene 9/28/2011 12:35 PM5.0 µg/Kg 1ND

m,p-Xylene 9/28/2011 12:35 PM10 µg/Kg 1ND

Methyl tert-butyl ether 9/28/2011 12:35 PM5.0 µg/Kg 1ND

o-Xylene 9/28/2011 12:35 PM5.0 µg/Kg 1ND

Toluene 9/28/2011 12:35 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 9/28/2011 12:35 PM65-140 %REC 198.8

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B21-0.0

Collection Date: 9/21/2011 12:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-012A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110927A 75876QC Batch: PrepDate: 9/27/2011

DRO 9/27/2011 01:48 PM100 mg/Kg 10400

ORO 9/27/2011 01:48 PM100 mg/Kg 101900

 Surr: p-Terphenyl SDO 9/27/2011 01:48 PM30-128 %REC 100

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B21-1.0

Collection Date: 9/21/2011 12:06:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-013A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

GRO 9/27/2011 02:06 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 9/27/2011 02:06 PM69-158 %REC 193.6

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

Benzene 9/27/2011 02:06 PM5.0 µg/Kg 1ND

Ethylbenzene 9/27/2011 02:06 PM5.0 µg/Kg 1ND

m,p-Xylene 9/27/2011 02:06 PM10 µg/Kg 1ND

Methyl tert-butyl ether 9/27/2011 02:06 PM5.0 µg/Kg 1ND

o-Xylene 9/27/2011 02:06 PM5.0 µg/Kg 1ND

Toluene 9/27/2011 02:06 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 9/27/2011 02:06 PM65-140 %REC 193.8

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B22-0.0

Collection Date: 9/21/2011 11:52:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-015A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110928H 75927QC Batch: PrepDate: 9/28/2011

Antimony 9/28/2011 08:21 PM2.0 mg/Kg 1ND

Arsenic 9/28/2011 08:21 PM1.0 mg/Kg 12.8

Barium 9/28/2011 08:21 PM1.0 mg/Kg 191

Beryllium 9/28/2011 08:21 PM1.0 mg/Kg 1ND

Cadmium 9/28/2011 08:21 PM1.0 mg/Kg 1ND

Chromium 9/28/2011 08:21 PM1.0 mg/Kg 17.6

Cobalt 9/28/2011 08:21 PM1.0 mg/Kg 13.9

Copper 9/28/2011 08:21 PM2.0 mg/Kg 110

Lead 9/28/2011 08:21 PM1.0 mg/Kg 147

Molybdenum 9/28/2011 08:21 PM1.0 mg/Kg 1ND

Nickel 9/28/2011 08:21 PM1.0 mg/Kg 16.7

Selenium 9/28/2011 08:21 PM1.0 mg/Kg 1ND

Silver 9/28/2011 08:21 PM1.0 mg/Kg 1ND

Thallium 9/28/2011 08:21 PM1.0 mg/Kg 1ND

Vanadium 9/28/2011 08:21 PM1.0 mg/Kg 117

Zinc 9/28/2011 08:21 PM1.0 mg/Kg 152

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110927A 75876QC Batch: PrepDate: 9/27/2011

DRO 9/27/2011 12:12 PM6.0 mg/Kg 134

ORO 9/27/2011 12:12 PM6.0 mg/Kg 1210

 Surr: p-Terphenyl SDO 9/27/2011 12:12 PM30-128 %REC 10

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110928B 75920QC Batch: PrepDate: 9/28/2011

Mercury 9/28/2011 05:21 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B22-1.0

Collection Date: 9/21/2011 11:54:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-016A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

GRO 9/27/2011 02:22 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 9/27/2011 02:22 PM69-158 %REC 1106

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

Benzene 9/27/2011 02:22 PM5.0 µg/Kg 1ND

Ethylbenzene 9/27/2011 02:22 PM5.0 µg/Kg 1ND

m,p-Xylene 9/27/2011 02:22 PM10 µg/Kg 1ND

Methyl tert-butyl ether 9/27/2011 02:22 PM5.0 µg/Kg 1ND

o-Xylene 9/27/2011 02:22 PM5.0 µg/Kg 1ND

Toluene 9/27/2011 02:22 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 9/27/2011 02:22 PM65-140 %REC 1106

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

17 of 41



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B23-0.0

Collection Date: 9/21/2011 11:39:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-018A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110927A 75876QC Batch: PrepDate: 9/27/2011

DRO 9/27/2011 12:33 PM6.0 mg/Kg 1210

ORO 9/27/2011 12:33 PM6.0 mg/Kg 1810

 Surr: p-Terphenyl 9/27/2011 12:33 PM30-128 %REC 1100

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B23-1.0

Collection Date: 9/21/2011 11:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-019A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

GRO 9/27/2011 05:39 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 9/27/2011 05:39 PM69-158 %REC 196.3

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

Benzene 9/27/2011 05:39 PM5.0 µg/Kg 1ND

Ethylbenzene 9/27/2011 05:39 PM5.0 µg/Kg 1ND

m,p-Xylene 9/27/2011 05:39 PM10 µg/Kg 1ND

Methyl tert-butyl ether 9/27/2011 05:39 PM5.0 µg/Kg 1ND

o-Xylene 9/27/2011 05:39 PM5.0 µg/Kg 1ND

Toluene 9/27/2011 05:39 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 9/27/2011 05:39 PM65-140 %REC 195.2

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B24-0.0

Collection Date: 9/21/2011 11:15:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-021A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110927A 75876QC Batch: PrepDate: 9/27/2011

DRO 9/27/2011 10:50 AM1.0 mg/Kg 113

ORO 9/27/2011 10:50 AM1.0 mg/Kg 154

 Surr: p-Terphenyl 9/27/2011 10:50 AM30-128 %REC 153.5

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B24-1.0

Collection Date: 9/21/2011 11:18:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-022A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

GRO 9/27/2011 02:51 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 9/27/2011 02:51 PM69-158 %REC 1100

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

Benzene 9/27/2011 02:51 PM5.0 µg/Kg 1ND

Ethylbenzene 9/27/2011 02:51 PM5.0 µg/Kg 1ND

m,p-Xylene 9/27/2011 02:51 PM10 µg/Kg 1ND

Methyl tert-butyl ether 9/27/2011 02:51 PM5.0 µg/Kg 1ND

o-Xylene 9/27/2011 02:51 PM5.0 µg/Kg 1ND

Toluene 9/27/2011 02:51 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 9/27/2011 02:51 PM65-140 %REC 1100

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B25-0.0

Collection Date: 9/21/2011 11:07:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-024A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_110927A 75876QC Batch: PrepDate: 9/27/2011

DRO 9/27/2011 01:38 PM60 mg/Kg 10300

ORO 9/27/2011 01:38 PM60 mg/Kg 101300

 Surr: p-Terphenyl SDO 9/27/2011 01:38 PM30-128 %REC 100

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B25-1.0

Collection Date: 9/21/2011 11:09:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-025A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

GRO 9/27/2011 03:07 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 9/27/2011 03:07 PM69-158 %REC 1111

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_110927A E11VS334QC Batch: PrepDate:

Benzene 9/27/2011 03:07 PM5.0 µg/Kg 1ND

Ethylbenzene 9/27/2011 03:07 PM5.0 µg/Kg 1ND

m,p-Xylene 9/27/2011 03:07 PM10 µg/Kg 1ND

Methyl tert-butyl ether 9/27/2011 03:07 PM5.0 µg/Kg 1ND

o-Xylene 9/27/2011 03:07 PM5.0 µg/Kg 1ND

Toluene 9/27/2011 03:07 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 9/27/2011 03:07 PM65-140 %REC 1111

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B25-2.0

Collection Date: 9/21/2011 11:11:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956

Lab ID: 119956-026A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110928H 75927QC Batch: PrepDate: 9/28/2011

Antimony 9/28/2011 08:24 PM2.0 mg/Kg 1ND

Arsenic 9/28/2011 08:24 PM1.0 mg/Kg 12.4

Barium 9/28/2011 08:24 PM1.0 mg/Kg 165

Beryllium 9/28/2011 08:24 PM1.0 mg/Kg 1ND

Cadmium 9/28/2011 08:24 PM1.0 mg/Kg 1ND

Chromium 9/28/2011 08:24 PM1.0 mg/Kg 19.6

Cobalt 9/28/2011 08:24 PM1.0 mg/Kg 13.9

Copper 9/28/2011 08:24 PM2.0 mg/Kg 19.9

Lead 9/28/2011 08:24 PM1.0 mg/Kg 122

Molybdenum 9/28/2011 08:24 PM1.0 mg/Kg 1ND

Nickel 9/28/2011 08:24 PM1.0 mg/Kg 113

Selenium 9/28/2011 08:24 PM1.0 mg/Kg 1ND

Silver 9/28/2011 08:24 PM1.0 mg/Kg 1ND

Thallium 9/28/2011 08:24 PM1.0 mg/Kg 1ND

Vanadium 9/28/2011 08:24 PM1.0 mg/Kg 113

Zinc 9/28/2011 08:24 PM1.0 mg/Kg 142

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110928B 75920QC Batch: PrepDate: 9/28/2011

Mercury 9/28/2011 05:23 PM0.10 mg/Kg 1ND

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 

30-Sep-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-75927

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137109

SeqNo: 2250429

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.083

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.00.043

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-75927

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137109

SeqNo: 2250430

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 97.0 80 1202.0 0.0829048.558

Arsenic 50.00 92.0 80 1201.0 046.010

Barium 50.00 100 80 1201.0 050.213

Beryllium 50.00 98.9 80 1201.0 049.454

Cadmium 50.00 96.0 80 1201.0 047.993

Chromium 50.00 94.3 80 1201.0 0.0434247.217

Cobalt 50.00 99.9 80 1201.0 049.964

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-75927

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137109

SeqNo: 2250430

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 98.4 80 1202.0 049.178

Lead 50.00 96.9 80 1201.0 048.465

Molybdenum 50.00 99.7 80 1201.0 049.868

Nickel 50.00 98.7 80 1201.0 049.352

Selenium 50.00 89.9 80 1201.0 044.926

Silver 50.00 95.9 80 1201.0 047.967

Thallium 50.00 93.2 80 1201.0 046.610

Vanadium 50.00 100 80 1201.0 050.106

Zinc 50.00 96.4 80 1201.0 048.198

Sample ID: 119957-005A-MS

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137109

SeqNo: 2250446

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 72.8 44 1052.0 0.433391.406

Arsenic 125.0 79.4 57 1031.0 3.686102.876

Barium 125.0 37.1 36 1341.0 257.5303.907

Beryllium 125.0 83.7 64 1061.0 0.2175104.848

Cadmium 125.0 77.6 58 1021.0 1.19898.158

Chromium 125.0 78.1 55 1051.0 7.687105.300

Cobalt 125.0 76.5 59 1051.0 15.17110.789

Copper 125.0 92.3 64 1172.0 17.84133.154

Lead 125.0 75.7 46 1161.0 34.06128.700

Molybdenum 125.0 81.2 59 1081.0 0101.531

Nickel 125.0 79.4 52 1091.0 12.17111.386

Selenium 125.0 80.6 56 1001.0 0100.806

Silver 125.0 83.9 65 1071.0 0104.935

Thallium 125.0 75.6 47 1001.0 094.501

Vanadium 125.0 82.3 64 1101.0 22.68125.545

Zinc 125.0 3.40 37 123 S1.0 223.0227.280

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119957-005A-MSD

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137109

SeqNo: 2250447

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 67.3 44 105 202.0 0.4333 91.41 7.7284.616

Arsenic 125.0 75.0 57 103 201.0 3.686 102.9 5.4397.438

Barium 125.0 61.7 36 134 201.0 257.5 303.9 9.61334.585

Beryllium 125.0 80.7 64 106 201.0 0.2175 104.8 3.65101.094

Cadmium 125.0 73.9 58 102 201.0 1.198 98.16 4.7493.617

Chromium 125.0 74.6 55 105 201.0 7.687 105.3 4.19100.977

Cobalt 125.0 76.2 59 105 201.0 15.17 110.8 0.355110.396

Copper 125.0 87.8 64 117 202.0 17.84 133.2 4.32127.527

Lead 125.0 69.5 46 116 201.0 34.06 128.7 6.27120.871

Molybdenum 125.0 77.9 59 108 201.0 0 101.5 4.2097.349

Nickel 125.0 76.1 52 109 201.0 12.17 111.4 3.75107.284

Selenium 125.0 76.1 56 100 201.0 0 100.8 5.8295.104

Silver 125.0 77.2 65 107 201.0 0 104.9 8.4396.447

Thallium 125.0 71.8 47 100 201.0 0 94.50 5.1289.788

Vanadium 125.0 78.7 64 110 201.0 22.68 125.5 3.67121.023

Zinc 125.0 -9.21 37 123 20 S1.0 223.0 227.3 7.18211.520

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-75957

Batch ID: 75957 TestNo: EPA 6010B Analysis Date: 9/29/2011

Prep Date: 9/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137129

SeqNo: 2250861

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.634

Sample ID: LCS-75957

Batch ID: 75957 TestNo: EPA 6010B Analysis Date: 9/29/2011

Prep Date: 9/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137129

SeqNo: 2250862

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 112 80 1205.0 0.6338280.505

Sample ID: 119956-023A-MS

Batch ID: 75957 TestNo: EPA 6010B Analysis Date: 9/29/2011

Prep Date: 9/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B24-2.0

RunNo: 137129

SeqNo: 2250883

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 81.1 46 1165.0 5.133207.847

Sample ID: 119956-023A-MSD

Batch ID: 75957 TestNo: EPA 6010B Analysis Date: 9/29/2011

Prep Date: 9/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B24-2.0

RunNo: 137129

SeqNo: 2250884

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 89.9 46 116 205.0 5.133 207.8 10.1229.955

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_SPB

Sample ID: MB-75958A

Batch ID: 75958 TestNo: EPA 6010B Analysis Date: 9/29/2011

Prep Date: 9/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137130

SeqNo: 2250885

MBLKSampType: TestCode: 6010_SPB

EPA  3050M

Lead 5.00.132

Sample ID: LCS-75958

Batch ID: 75958 TestNo: EPA 6010B Analysis Date: 9/29/2011

Prep Date: 9/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137130

SeqNo: 2250886

LCSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 114 80 1205.0 0.1323284.173

Sample ID: 119956-025A-MS

Batch ID: 75958 TestNo: EPA 6010B Analysis Date: 9/29/2011

Prep Date: 9/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B25-1.0

RunNo: 137130

SeqNo: 2250889

MSSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 87.0 46 1165.0 3.342220.753

Sample ID: 119956-025A-MSD

Batch ID: 75958 TestNo: EPA 6010B Analysis Date: 9/29/2011

Prep Date: 9/29/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B25-1.0

RunNo: 137130

SeqNo: 2250890

MSDSampType: TestCode: 6010_SPB

EPA  3050M

Lead 250.0 86.9 46 116 205.0 3.342 220.8 0.0895220.555

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-75920

Batch ID: 75920 TestNo: EPA 7471A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137119

SeqNo: 2250654

MBLKSampType: TestCode: 7471_S

Mercury 0.100.003

Sample ID: LCS-75920

Batch ID: 75920 TestNo: EPA 7471A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137119

SeqNo: 2250655

LCSSampType: TestCode: 7471_S

Mercury 0.8300 91.9 80 1200.10 0.0031710.766

Sample ID: 119956-002A-MS

Batch ID: 75920 TestNo: EPA 7471A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B4-1.0

RunNo: 137119

SeqNo: 2250657

MSSampType: TestCode: 7471_S

Mercury 0.8300 75.7 70 1300.10 0.37811.006

Sample ID: 119956-002A-MSD

Batch ID: 75920 TestNo: EPA 7471A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B4-1.0

RunNo: 137119

SeqNo: 2250658

MSDSampType: TestCode: 7471_S

Mercury 0.8300 70.3 70 130 200.10 0.3781 1.006 4.540.961

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-75876

Batch ID: 75876 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date: 9/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137040

SeqNo: 2248906

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND

ORO 1.0ND

 Surr: p-Terphenyl 2.670 56.6 30 1281.510

Sample ID: LCS-75876

Batch ID: 75876 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date: 9/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137040

SeqNo: 2248907

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 58.2 35 1181.0 019.210

 Surr: p-Terphenyl 2.670 64.6 30 1281.724

Sample ID: 119987-001AMS

Batch ID: 75876 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date: 9/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137040

SeqNo: 2248908

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 64.8 25 1291.0 021.393

 Surr: p-Terphenyl 2.670 62.7 30 1281.675

Sample ID: 119987-001AMSD

Batch ID: 75876 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date: 9/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137040

SeqNo: 2248909

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 40.4 25 129 20 R1.0 0 21.39 46.513.328

 Surr: p-Terphenyl 2.670 42.4 30 128 001.133

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E110927LC1

Batch ID: E11VS334 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137070

SeqNo: 2249559

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 102 70 1301.0 05.120

 Surr: Bromofluorobenzene (FID) 100.0 109 69 158109.345

Sample ID: E110927MB1MS

Batch ID: E11VS334 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137070

SeqNo: 2249560

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 93.6 46 1351.0 04.682

 Surr: Bromofluorobenzene (FID) 100.0 107 69 158107.359

Sample ID: E110927MB1MSD

Batch ID: E11VS334 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137070

SeqNo: 2249561

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 92.6 46 135 201.0 0 4.682 1.164.628

 Surr: Bromofluorobenzene (FID) 100.0 119 69 158 00119.459

Sample ID: E110927MB1

Batch ID: E11VS334 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137070

SeqNo: 2249562

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 93.3 69 15893.256

Sample ID: 119956-025AMS

Batch ID: E11VS334 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B25-1.0

RunNo: 137070

SeqNo: 2249571

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 98.7 46 1351.0 04.933

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 119956-025AMS

Batch ID: E11VS334 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B25-1.0

RunNo: 137070

SeqNo: 2249571

MSSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 116 69 158115.717

Sample ID: 119956-025AMSD

Batch ID: E11VS334 TestNo: EPA 8015B(M Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B25-1.0

RunNo: 137070

SeqNo: 2249572

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 86.4 46 135 201.0 0 4.933 13.24.321

 Surr: Bromofluorobenzene (FID) 100.0 122 69 158 00122.455

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E110928LC1

Batch ID: E11VS335 TestNo: EPA 8015B(M Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137091

SeqNo: 2250024

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 107 70 1301.0 05.353

 Surr: Bromofluorobenzene (FID) 100.0 128 69 158127.580

Sample ID: E110928MB1MS

Batch ID: E11VS335 TestNo: EPA 8015B(M Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137091

SeqNo: 2250025

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 88.5 46 1351.0 04.424

 Surr: Bromofluorobenzene (FID) 100.0 116 69 158116.494

Sample ID: E110928MB1MSD

Batch ID: E11VS335 TestNo: EPA 8015B(M Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137091

SeqNo: 2250026

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 100 46 135 201.0 0 4.424 12.45.007

 Surr: Bromofluorobenzene (FID) 100.0 125 69 158 00125.400

Sample ID: E110928MB1

Batch ID: E11VS335 TestNo: EPA 8015B(M Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137091

SeqNo: 2250027

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 86.2 69 15886.205

Sample ID: 119956-010AMS

Batch ID: E11VS335 TestNo: EPA 8015B(M Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B20-1.0

RunNo: 137091

SeqNo: 2250030

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 87.1 46 1351.0 04.353

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 119956-010AMS

Batch ID: E11VS335 TestNo: EPA 8015B(M Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B20-1.0

RunNo: 137091

SeqNo: 2250030

MSSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 104 69 158104.488

Sample ID: 119956-010AMSD

Batch ID: E11VS335 TestNo: EPA 8015B(M Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B20-1.0

RunNo: 137091

SeqNo: 2250031

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 97.8 46 135 201.0 0 4.353 11.64.891

 Surr: Bromofluorobenzene (FID) 100.0 128 69 158 00128.186

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110927LC2

Batch ID: E11VS334 TestNo: EPA 8021B Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137070

SeqNo: 2249574

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 100 70 1305.0 0100.419

Ethylbenzene 100.0 107 70 1305.0 0106.604

m,p-Xylene 200.0 109 70 13010 0217.762

Methyl tert-butyl ether 100.0 98.0 70 1305.0 097.971

o-Xylene 100.0 111 70 1305.0 0110.853

Toluene 100.0 106 70 1305.0 0106.143

 Surr: Bromofluorobenzene (PID) 100.0 103 65 140103.327

Sample ID: E110927LC2

Batch ID: E11VS334 TestNo: EPA 8021B Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS02

RunNo: 137070

SeqNo: 2249575

LCSDSampType: TestCode: 8021_S_BTE

Benzene 100.0 95.0 70 130 205.0 0 100.4 5.5395.012

Ethylbenzene 100.0 103 70 130 205.0 0 106.6 3.01103.441

m,p-Xylene 200.0 106 70 130 2010 0 217.8 3.01211.306

Methyl tert-butyl ether 100.0 95.8 70 130 205.0 0 97.97 2.2995.754

o-Xylene 100.0 107 70 130 205.0 0 110.9 3.68106.851

Toluene 100.0 102 70 130 205.0 0 106.1 3.85102.130

 Surr: Bromofluorobenzene (PID) 100.0 98.6 65 140 0098.597

Sample ID: E110927MB1MS

Batch ID: E11VS334 TestNo: EPA 8021B Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137070

SeqNo: 2249576

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 153 69 2645.0 033.828

Ethylbenzene 42.30 126 37 1615.0 053.336

m,p-Xylene 180.2 102 30 14910 0183.373

Methyl tert-butyl ether 578.9 62.4 39 1215.0 0361.409

o-Xylene 64.80 106 31 1665.0 068.618

Toluene 172.6 98.3 44 1505.0 0169.670

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110927MB1MS

Batch ID: E11VS334 TestNo: EPA 8021B Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137070

SeqNo: 2249576

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 91.0 65 14090.984

Sample ID: E110927MB1MSD

Batch ID: E11VS334 TestNo: EPA 8021B Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137070

SeqNo: 2249577

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 149 69 264 205.0 0 33.83 2.2733.070

Ethylbenzene 42.30 124 37 161 205.0 0 53.34 1.9252.321

m,p-Xylene 180.2 99.7 30 149 2010 0 183.4 2.09179.574

Methyl tert-butyl ether 578.9 63.6 39 121 205.0 0 361.4 1.82368.037

o-Xylene 64.80 104 31 166 205.0 0 68.62 2.2167.116

Toluene 172.6 96.1 44 150 205.0 0 169.7 2.22165.952

 Surr: Bromofluorobenzene (PID) 100.0 98.7 65 140 20098.717

Sample ID: E110927MB1

Batch ID: E11VS334 TestNo: EPA 8021B Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137070

SeqNo: 2249578

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

Methyl tert-butyl ether 5.0ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 93.5 65 14093.494

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 119956-025AMS

Batch ID: E11VS334 TestNo: EPA 8021B Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B25-1.0

RunNo: 137070

SeqNo: 2249586

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 161 69 2645.0 035.592

Ethylbenzene 42.30 132 37 1615.0 055.753

m,p-Xylene 180.2 106 30 14910 0190.683

Methyl tert-butyl ether 578.9 60.4 39 1215.0 0349.460

o-Xylene 64.80 111 31 1665.0 071.700

Toluene 172.6 103 44 1505.0 0177.431

Xylenes, Total 245.0 107 30 14915 0262.383

 Surr: Bromofluorobenzene (PID) 100.0 116 65 140115.938

Sample ID: 119956-025AMSD

Batch ID: E11VS334 TestNo: EPA 8021B Analysis Date: 9/27/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B25-1.0

RunNo: 137070

SeqNo: 2249587

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 141 69 264 205.0 0 35.59 13.331.157

Ethylbenzene 42.30 115 37 161 205.0 0 55.75 13.948.503

m,p-Xylene 180.2 92.6 30 149 2010 0 190.7 13.3166.887

Methyl tert-butyl ether 578.9 53.4 39 121 205.0 0 349.5 12.3308.874

o-Xylene 64.80 96.7 31 166 205.0 0 71.70 13.562.659

Toluene 172.6 90.0 44 150 205.0 0 177.4 13.3155.330

Xylenes, Total 245.0 93.7 30 149 2015 0 262.4 13.4229.546

 Surr: Bromofluorobenzene (PID) 100.0 112 65 140 200111.634

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110928LC2

Batch ID: E11VS335 TestNo: EPA 8021B Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137091

SeqNo: 2250032

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 98.5 70 1305.0 098.478

Ethylbenzene 100.0 106 70 1305.0 0105.506

m,p-Xylene 200.0 107 70 13010 0214.722

Methyl tert-butyl ether 100.0 89.8 70 1305.0 089.754

o-Xylene 100.0 108 70 1305.0 0107.751

Toluene 100.0 104 70 1305.0 0104.345

 Surr: Bromofluorobenzene (PID) 100.0 94.8 65 14094.756

Sample ID: E110928LC2

Batch ID: E11VS335 TestNo: EPA 8021B Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS02

RunNo: 137091

SeqNo: 2250033

LCSDSampType: TestCode: 8021_S_BTE

Benzene 100.0 91.7 70 130 205.0 0 98.48 7.1491.686

Ethylbenzene 100.0 98.4 70 130 205.0 0 105.5 6.9698.410

m,p-Xylene 200.0 100 70 130 2010 0 214.7 6.94200.318

Methyl tert-butyl ether 100.0 82.8 70 130 205.0 0 89.75 8.0782.795

o-Xylene 100.0 100 70 130 205.0 0 107.8 7.34100.124

Toluene 100.0 96.7 70 130 205.0 0 104.3 7.6196.693

 Surr: Bromofluorobenzene (PID) 100.0 87.7 65 140 0087.651

Sample ID: E110928MB1MS

Batch ID: E11VS335 TestNo: EPA 8021B Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137091

SeqNo: 2250034

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 144 69 2645.0 031.852

Ethylbenzene 42.30 121 37 1615.0 051.363

m,p-Xylene 180.2 98.2 30 14910 0176.880

Methyl tert-butyl ether 578.9 58.4 39 1215.0 0338.043

o-Xylene 64.80 102 31 1665.0 066.053

Toluene 172.6 94.0 44 1505.0 0162.319

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E110928MB1MS

Batch ID: E11VS335 TestNo: EPA 8021B Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137091

SeqNo: 2250034

MSSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 95.4 65 14095.434

Sample ID: E110928MB1MSD

Batch ID: E11VS335 TestNo: EPA 8021B Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137091

SeqNo: 2250035

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 166 69 264 205.0 0 31.85 14.536.824

Ethylbenzene 42.30 139 37 161 205.0 0 51.36 13.158.591

m,p-Xylene 180.2 112 30 149 2010 0 176.9 13.3202.116

Methyl tert-butyl ether 578.9 66.8 39 121 205.0 0 338.0 13.4386.591

o-Xylene 64.80 117 31 166 205.0 0 66.05 14.176.072

Toluene 172.6 107 44 150 205.0 0 162.3 13.3185.530

 Surr: Bromofluorobenzene (PID) 100.0 104 65 140 200104.151

Sample ID: E110928MB1

Batch ID: E11VS335 TestNo: EPA 8021B Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137091

SeqNo: 2250036

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

Methyl tert-butyl ether 5.0ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 87.3 65 14087.313

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 119956-010AMS

Batch ID: E11VS335 TestNo: EPA 8021B Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B20-1.0

RunNo: 137091

SeqNo: 2250039

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 151 69 2645.0 033.531

Ethylbenzene 42.30 116 37 1615.0 048.902

m,p-Xylene 180.2 93.1 30 14910 0167.715

Methyl tert-butyl ether 578.9 60.1 39 1215.0 0348.016

o-Xylene 64.80 96.8 31 1665.0 062.731

Toluene 172.6 93.9 44 1505.0 0162.053

Xylenes, Total 245.0 94.1 30 14915 0230.446

 Surr: Bromofluorobenzene (PID) 100.0 94.4 65 14094.389

Sample ID: 119956-010AMSD

Batch ID: E11VS335 TestNo: EPA 8021B Analysis Date: 9/28/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B20-1.0

RunNo: 137091

SeqNo: 2250040

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 176 69 264 205.0 0 33.53 15.139.025

Ethylbenzene 42.30 137 37 161 205.0 0 48.90 16.857.877

m,p-Xylene 180.2 111 30 149 2010 0 167.7 17.4199.739

Methyl tert-butyl ether 578.9 75.8 39 121 20 R5.0 0 348.0 23.1438.941

o-Xylene 64.80 117 31 166 205.0 0 62.73 18.775.673

Toluene 172.6 111 44 150 205.0 0 162.1 16.4191.014

Xylenes, Total 245.0 112 30 149 2015 0 230.4 17.8275.412

 Surr: Bromofluorobenzene (PID) 100.0 116 65 140 200116.315

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 

10-Oct-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Lab Order: 119956
CASE NARRATIVE

Analytical Comments for Method 7420

Dilution was necessary for samples 119956-016A and 119956-018A, due to sample matrix.

Page 1 of 1
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119956

DF

Advanced Technology Laboratories Date: 10/10/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/22/2011 8:27:00 AM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

B19-0.0 9/21/2011 10/7/2011mg/L3.7 76036 1119956-006A 0.50

B20-0.0 9/21/2011 10/7/2011mg/L4.5 76036 1119956-009A 0.50

B21-0.0 9/21/2011 10/7/2011mg/L4.6 76036 1119956-012A 0.50

B21-1.0 9/21/2011 10/7/2011mg/L5.7 76036 1119956-013A 0.50

B22-1.0 9/21/2011 10/7/2011mg/L9.0 76036 2119956-016A 1.0

B23-0.0 9/21/2011 10/7/2011mg/L21 76036 5119956-018A 2.5

B23-1.0 9/21/2011 10/7/2011mg/L2.9 76036 1119956-019A 0.50

B24-0.0 9/21/2011 10/7/2011mg/L3.8 76036 1119956-021A 0.50

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

3 of 6



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119956

DF

Advanced Technology Laboratories Date: 10/10/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 9/22/2011 8:27:00 AM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

B22-1.0 9/21/2011 10/7/2011mg/LND 76065 1119956-016A 0.50

B23-0.0 9/21/2011 10/7/2011mg/LND 76065 1119956-018A 0.50

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

4 of 6



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

10-Oct-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-76036A

Batch ID: 76036 TestNo: WET/ EPA 74 Analysis Date: 10/7/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137316

SeqNo: 2254838

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.50ND

Sample ID: LCS-76036

Batch ID: 76036 TestNo: WET/ EPA 74 Analysis Date: 10/7/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 137316

SeqNo: 2254839

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 102 80 1200.50 05.123

Sample ID: 119956-021A-MS

Batch ID: 76036 TestNo: WET/ EPA 74 Analysis Date: 10/7/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B24-0.0

RunNo: 137316

SeqNo: 2254848

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 105 80 1200.50 3.7909.021

Sample ID: 119956-021A-MSD

Batch ID: 76036 TestNo: WET/ EPA 74 Analysis Date: 10/7/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B24-0.0

RunNo: 137316

SeqNo: 2254849

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 106 80 120 200.50 3.790 9.021 0.8769.101

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

5 of 6



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: MB-76065A

Batch ID: 76065 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2011

Prep Date: 10/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137336

SeqNo: 2255124

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.50ND

Sample ID: MB-76056A TCLP

Batch ID: 76065 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2011

Prep Date: 10/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137336

SeqNo: 2255125

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.50ND

Sample ID: LCS-76065

Batch ID: 76065 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2011

Prep Date: 10/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 137336

SeqNo: 2255127

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 101 80 1200.25 01.009

Sample ID: 119956-018A-MSD

Batch ID: 76065 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2011

Prep Date: 10/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B23-0.0

RunNo: 137336

SeqNo: 2255131

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 98.8 70 130 200.50 0 2.364 4.382.470

Sample ID: 119956-018A-MS

Batch ID: 76065 TestNo: EPA 1311/ 74 Analysis Date: 10/7/2011

Prep Date: 10/6/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B23-0.0

RunNo: 137336

SeqNo: 2255132

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 94.6 70 1300.50 02.364

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

6 of 6







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119956

DF

Advanced Technology Laboratories Date: 10/21/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received: 9/22/2011 8:27:00 AM

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

B21-1.0 9/21/2011 10/19/2011mg/LND 76272 1119956-013A 0.50

B22-1.0 9/21/2011 10/19/2011mg/LND 76272 1119956-016A 0.50

B23-0.0 9/21/2011 10/19/2011mg/LND 76272 1119956-018A 0.50

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

2 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119956

DF

Advanced Technology Laboratories Date: 10/21/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received: 9/22/2011 8:27:00 AM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

B21-1.0 9/21/2011 10/21/2011mg/LND 76393 1119956-013A 0.50

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

3 of 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants, Inc. Lab Order: 119956

DF

Advanced Technology Laboratories Date: 10/21/2011

Client Sample

ID Collected AnalyzedID

Analyte: pH

Project No: Matrix: Soil

Date Received: 9/22/2011 8:27:00 AM

pH
EPA 9045C

Analyst: PT

PQLQC Batch

ANALYTICAL RESULTS

B4-0.0 9/21/2011 10/17/2011pH Units8.0 R137540 1119956-001A 0.10

B19-1.0 9/21/2011 10/17/2011pH Units7.8 R137540 1119956-007A 0.10

B22-0.0 9/21/2011 10/17/2011pH Units7.8 R137540 1119956-015A 0.10

B25-1.0 9/21/2011 10/17/2011pH Units8.7 R137540 1119956-025A 0.10

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 

21-Oct-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI_GEOCON

Sample ID: MB-76272A

Batch ID: 76272 TestNo: WET DI/ EPA Analysis Date: 10/19/2011

Prep Date: 10/17/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137637

SeqNo: 2260836

MBLKSampType: TestCode: 7420_DI_GEO

WET

Lead 0.500.134

Sample ID: LCS-76272

Batch ID: 76272 TestNo: WET DI/ EPA Analysis Date: 10/19/2011

Prep Date: 10/17/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 137637

SeqNo: 2260837

LCSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 104 80 1200.50 0.13375.351

Sample ID: 119956-018A-MS

Batch ID: 76272 TestNo: WET DI/ EPA Analysis Date: 10/19/2011

Prep Date: 10/17/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B23-0.0

RunNo: 137637

SeqNo: 2260841

MSSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 105 70 1300.50 05.246

Sample ID: 119956-018A-MSD

Batch ID: 76272 TestNo: WET DI/ EPA Analysis Date: 10/19/2011

Prep Date: 10/17/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B23-0.0

RunNo: 137637

SeqNo: 2260842

MSDSampType: TestCode: 7420_DI_GEO

WET

Lead 5.000 104 70 130 200.50 0 5.246 0.6285.213

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: MB-76393A

Batch ID: 76393 TestNo: EPA 1311/ 74 Analysis Date: 10/21/2011

Prep Date: 10/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137726

SeqNo: 2262524

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.500.475

Sample ID: MB-76375A TCLP

Batch ID: 76393 TestNo: EPA 1311/ 74 Analysis Date: 10/21/2011

Prep Date: 10/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137726

SeqNo: 2262525

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.500.377

Sample ID: LCS-76393

Batch ID: 76393 TestNo: EPA 1311/ 74 Analysis Date: 10/21/2011

Prep Date: 10/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 137726

SeqNo: 2262526

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 83.7 80 1200.50 0.47461.311

Sample ID: 119956-013A-MS

Batch ID: 76393 TestNo: EPA 1311/ 74 Analysis Date: 10/21/2011

Prep Date: 10/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B21-1.0

RunNo: 137726

SeqNo: 2262528

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 99.0 70 1300.50 0.46092.936

Sample ID: 119956-013A-MSD

Batch ID: 76393 TestNo: EPA 1311/ 74 Analysis Date: 10/21/2011

Prep Date: 10/21/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B21-1.0

RunNo: 137726

SeqNo: 2262529

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 100 70 130 200.50 0.4609 2.936 0.7952.960

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119956
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 120262-001ADUP

Batch ID: R137540 TestNo: EPA 9045C Analysis Date: 10/17/2011

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: 137540

SeqNo: 2259138

DUPSampType: TestCode: 9045_S

pH 200.10 7.740 1.567.620

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

7 of 7







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

30-Sep-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957
CASE NARRATIVE

Analytical Comments for Method 6010

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
119957-005AMS and 119957-005AMSD; however, the analytical batch was validated by the 
Laboratory Control Sample (LCS).

Analytical Comments for Method 8081

Surrogate recovery biased high and low for sample 119957-005A, possibly due to matrix interferences.

Page 1 of 1
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B39-0.0

Collection Date: 9/21/2011 9:53:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-001A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110928H 75927QC Batch: PrepDate: 9/28/2011

Antimony 9/28/2011 08:28 PM2.0 mg/Kg 1ND

Arsenic 9/28/2011 08:28 PM1.0 mg/Kg 111

Barium 9/28/2011 08:28 PM1.0 mg/Kg 1160

Beryllium 9/28/2011 08:28 PM1.0 mg/Kg 1ND

Cadmium 9/28/2011 08:28 PM1.0 mg/Kg 11.1

Chromium 9/28/2011 08:28 PM1.0 mg/Kg 14.8

Cobalt 9/28/2011 08:28 PM1.0 mg/Kg 14.3

Copper 9/28/2011 08:28 PM2.0 mg/Kg 116

Lead 9/28/2011 08:28 PM1.0 mg/Kg 149

Molybdenum 9/28/2011 08:28 PM1.0 mg/Kg 1ND

Nickel 9/28/2011 08:28 PM1.0 mg/Kg 17.6

Selenium 9/28/2011 08:28 PM1.0 mg/Kg 1ND

Silver 9/28/2011 08:28 PM1.0 mg/Kg 1ND

Thallium 9/28/2011 08:28 PM1.0 mg/Kg 1ND

Vanadium 9/28/2011 08:28 PM1.0 mg/Kg 140

Zinc 9/28/2011 08:28 PM1.0 mg/Kg 168

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

4,4´-DDD 9/28/2011 08:15 PM2.0 µg/Kg 1ND

4,4´-DDE 9/28/2011 08:15 PM2.0 µg/Kg 12.1

4,4´-DDT 9/28/2011 08:15 PM2.0 µg/Kg 12.9

Aldrin 9/28/2011 08:15 PM1.0 µg/Kg 1ND

alpha-BHC 9/28/2011 08:15 PM1.0 µg/Kg 1ND

alpha-Chlordane 9/28/2011 08:15 PM1.0 µg/Kg 1ND

beta-BHC 9/28/2011 08:15 PM1.0 µg/Kg 1ND

Chlordane 9/28/2011 08:15 PM8.5 µg/Kg 1ND

delta-BHC 9/28/2011 08:15 PM1.0 µg/Kg 1ND

Dieldrin 9/28/2011 08:15 PM2.0 µg/Kg 1ND

Endosulfan I 9/28/2011 08:15 PM1.0 µg/Kg 1ND

Endosulfan II 9/28/2011 08:15 PM2.0 µg/Kg 1ND

Endosulfan sulfate 9/28/2011 08:15 PM2.0 µg/Kg 1ND

Endrin 9/28/2011 08:15 PM2.0 µg/Kg 1ND

Endrin aldehyde 9/28/2011 08:15 PM2.0 µg/Kg 1ND

Endrin ketone 9/28/2011 08:15 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B39-0.0

Collection Date: 9/21/2011 9:53:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-001A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

gamma-BHC 9/28/2011 08:15 PM1.0 µg/Kg 1ND

gamma-Chlordane 9/28/2011 08:15 PM1.0 µg/Kg 1ND

Heptachlor 9/28/2011 08:15 PM1.0 µg/Kg 1ND

Heptachlor epoxide 9/28/2011 08:15 PM1.0 µg/Kg 1ND

Methoxychlor 9/28/2011 08:15 PM5.0 µg/Kg 1ND

Toxaphene 9/28/2011 08:15 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 9/28/2011 08:15 PM39-104 %REC 166.4

 Surr: Tetrachloro-m-xylene 9/28/2011 08:15 PM43-100 %REC 150.2

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110928B 75920QC Batch: PrepDate: 9/28/2011

Mercury 9/28/2011 05:27 PM0.10 mg/Kg 10.12

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B40-0.0

Collection Date: 9/21/2011 9:25:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-002A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110928H 75927QC Batch: PrepDate: 9/28/2011

Antimony 9/28/2011 08:31 PM2.0 mg/Kg 1ND

Arsenic 9/28/2011 08:31 PM1.0 mg/Kg 14.5

Barium 9/28/2011 08:31 PM1.0 mg/Kg 1110

Beryllium 9/28/2011 08:31 PM1.0 mg/Kg 1ND

Cadmium 9/28/2011 08:31 PM1.0 mg/Kg 1ND

Chromium 9/28/2011 08:31 PM1.0 mg/Kg 112

Cobalt 9/28/2011 08:31 PM1.0 mg/Kg 111

Copper 9/28/2011 08:31 PM2.0 mg/Kg 19.1

Lead 9/28/2011 08:31 PM1.0 mg/Kg 115

Molybdenum 9/28/2011 08:31 PM1.0 mg/Kg 1ND

Nickel 9/28/2011 08:31 PM1.0 mg/Kg 110

Selenium 9/28/2011 08:31 PM1.0 mg/Kg 1ND

Silver 9/28/2011 08:31 PM1.0 mg/Kg 1ND

Thallium 9/28/2011 08:31 PM1.0 mg/Kg 1ND

Vanadium 9/28/2011 08:31 PM1.0 mg/Kg 132

Zinc 9/28/2011 08:31 PM1.0 mg/Kg 121

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

4,4´-DDD 9/28/2011 08:29 PM2.0 µg/Kg 1ND

4,4´-DDE 9/28/2011 08:29 PM2.0 µg/Kg 1ND

4,4´-DDT 9/28/2011 08:29 PM2.0 µg/Kg 1ND

Aldrin 9/28/2011 08:29 PM1.0 µg/Kg 1ND

alpha-BHC 9/28/2011 08:29 PM1.0 µg/Kg 1ND

alpha-Chlordane 9/28/2011 08:29 PM1.0 µg/Kg 1ND

beta-BHC 9/28/2011 08:29 PM1.0 µg/Kg 1ND

Chlordane 9/28/2011 08:29 PM8.5 µg/Kg 1ND

delta-BHC 9/28/2011 08:29 PM1.0 µg/Kg 1ND

Dieldrin 9/28/2011 08:29 PM2.0 µg/Kg 1ND

Endosulfan I 9/28/2011 08:29 PM1.0 µg/Kg 1ND

Endosulfan II 9/28/2011 08:29 PM2.0 µg/Kg 1ND

Endosulfan sulfate 9/28/2011 08:29 PM2.0 µg/Kg 1ND

Endrin 9/28/2011 08:29 PM2.0 µg/Kg 1ND

Endrin aldehyde 9/28/2011 08:29 PM2.0 µg/Kg 1ND

Endrin ketone 9/28/2011 08:29 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B40-0.0

Collection Date: 9/21/2011 9:25:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-002A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

gamma-BHC 9/28/2011 08:29 PM1.0 µg/Kg 1ND

gamma-Chlordane 9/28/2011 08:29 PM1.0 µg/Kg 1ND

Heptachlor 9/28/2011 08:29 PM1.0 µg/Kg 1ND

Heptachlor epoxide 9/28/2011 08:29 PM1.0 µg/Kg 1ND

Methoxychlor 9/28/2011 08:29 PM5.0 µg/Kg 1ND

Toxaphene 9/28/2011 08:29 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 9/28/2011 08:29 PM39-104 %REC 189.8

 Surr: Tetrachloro-m-xylene 9/28/2011 08:29 PM43-100 %REC 176.8

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110928B 75920QC Batch: PrepDate: 9/28/2011

Mercury 9/28/2011 05:29 PM0.10 mg/Kg 1ND

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

6 of 19



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B41-0.0

Collection Date: 9/21/2011 9:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-003A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110928H 75927QC Batch: PrepDate: 9/28/2011

Antimony 9/28/2011 08:42 PM2.0 mg/Kg 1ND

Arsenic 9/28/2011 08:42 PM1.0 mg/Kg 11.7

Barium 9/28/2011 08:42 PM1.0 mg/Kg 1120

Beryllium 9/28/2011 08:42 PM1.0 mg/Kg 1ND

Cadmium 9/28/2011 08:42 PM1.0 mg/Kg 1ND

Chromium 9/28/2011 08:42 PM1.0 mg/Kg 125

Cobalt 9/28/2011 08:42 PM1.0 mg/Kg 17.6

Copper 9/28/2011 08:42 PM2.0 mg/Kg 114

Lead 9/28/2011 08:42 PM1.0 mg/Kg 121

Molybdenum 9/28/2011 08:42 PM1.0 mg/Kg 1ND

Nickel 9/28/2011 08:42 PM1.0 mg/Kg 117

Selenium 9/28/2011 08:42 PM1.0 mg/Kg 1ND

Silver 9/28/2011 08:42 PM1.0 mg/Kg 1ND

Thallium 9/28/2011 08:42 PM1.0 mg/Kg 1ND

Vanadium 9/28/2011 08:42 PM1.0 mg/Kg 125

Zinc 9/28/2011 08:42 PM1.0 mg/Kg 128

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

4,4´-DDD 9/28/2011 08:42 PM2.0 µg/Kg 1ND

4,4´-DDE 9/28/2011 08:42 PM2.0 µg/Kg 1ND

4,4´-DDT 9/28/2011 08:42 PM2.0 µg/Kg 1ND

Aldrin 9/28/2011 08:42 PM1.0 µg/Kg 1ND

alpha-BHC 9/28/2011 08:42 PM1.0 µg/Kg 1ND

alpha-Chlordane 9/28/2011 08:42 PM1.0 µg/Kg 1ND

beta-BHC 9/28/2011 08:42 PM1.0 µg/Kg 1ND

Chlordane 9/28/2011 08:42 PM8.5 µg/Kg 1ND

delta-BHC 9/28/2011 08:42 PM1.0 µg/Kg 1ND

Dieldrin 9/28/2011 08:42 PM2.0 µg/Kg 1ND

Endosulfan I 9/28/2011 08:42 PM1.0 µg/Kg 1ND

Endosulfan II 9/28/2011 08:42 PM2.0 µg/Kg 1ND

Endosulfan sulfate 9/28/2011 08:42 PM2.0 µg/Kg 1ND

Endrin 9/28/2011 08:42 PM2.0 µg/Kg 1ND

Endrin aldehyde 9/28/2011 08:42 PM2.0 µg/Kg 1ND

Endrin ketone 9/28/2011 08:42 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B41-0.0

Collection Date: 9/21/2011 9:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-003A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

gamma-BHC 9/28/2011 08:42 PM1.0 µg/Kg 1ND

gamma-Chlordane 9/28/2011 08:42 PM1.0 µg/Kg 1ND

Heptachlor 9/28/2011 08:42 PM1.0 µg/Kg 1ND

Heptachlor epoxide 9/28/2011 08:42 PM1.0 µg/Kg 1ND

Methoxychlor 9/28/2011 08:42 PM5.0 µg/Kg 1ND

Toxaphene 9/28/2011 08:42 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 9/28/2011 08:42 PM39-104 %REC 156.2

 Surr: Tetrachloro-m-xylene 9/28/2011 08:42 PM43-100 %REC 146.3

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110928B 75920QC Batch: PrepDate: 9/28/2011

Mercury 9/28/2011 05:35 PM0.10 mg/Kg 10.18

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B42-0.0

Collection Date: 9/21/2011 10:08:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-004A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110928H 75927QC Batch: PrepDate: 9/28/2011

Antimony 9/28/2011 08:46 PM2.0 mg/Kg 1ND

Arsenic 9/28/2011 08:46 PM1.0 mg/Kg 14.2

Barium 9/28/2011 08:46 PM1.0 mg/Kg 1200

Beryllium 9/28/2011 08:46 PM1.0 mg/Kg 1ND

Cadmium 9/28/2011 08:46 PM1.0 mg/Kg 1ND

Chromium 9/28/2011 08:46 PM1.0 mg/Kg 113

Cobalt 9/28/2011 08:46 PM1.0 mg/Kg 16.9

Copper 9/28/2011 08:46 PM2.0 mg/Kg 116

Lead 9/28/2011 08:46 PM1.0 mg/Kg 119

Molybdenum 9/28/2011 08:46 PM1.0 mg/Kg 1ND

Nickel 9/28/2011 08:46 PM1.0 mg/Kg 115

Selenium 9/28/2011 08:46 PM1.0 mg/Kg 1ND

Silver 9/28/2011 08:46 PM1.0 mg/Kg 1ND

Thallium 9/28/2011 08:46 PM1.0 mg/Kg 1ND

Vanadium 9/28/2011 08:46 PM1.0 mg/Kg 133

Zinc 9/28/2011 08:46 PM1.0 mg/Kg 147

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

4,4´-DDD 9/28/2011 08:56 PM2.0 µg/Kg 1ND

4,4´-DDE 9/28/2011 08:56 PM2.0 µg/Kg 1ND

4,4´-DDT 9/28/2011 08:56 PM2.0 µg/Kg 1ND

Aldrin 9/28/2011 08:56 PM1.0 µg/Kg 1ND

alpha-BHC 9/28/2011 08:56 PM1.0 µg/Kg 1ND

alpha-Chlordane 9/28/2011 08:56 PM1.0 µg/Kg 1ND

beta-BHC 9/28/2011 08:56 PM1.0 µg/Kg 1ND

Chlordane 9/28/2011 08:56 PM8.5 µg/Kg 1ND

delta-BHC 9/28/2011 08:56 PM1.0 µg/Kg 1ND

Dieldrin 9/28/2011 08:56 PM2.0 µg/Kg 1ND

Endosulfan I 9/28/2011 08:56 PM1.0 µg/Kg 1ND

Endosulfan II 9/28/2011 08:56 PM2.0 µg/Kg 1ND

Endosulfan sulfate 9/28/2011 08:56 PM2.0 µg/Kg 1ND

Endrin 9/28/2011 08:56 PM2.0 µg/Kg 1ND

Endrin aldehyde 9/28/2011 08:56 PM2.0 µg/Kg 1ND

Endrin ketone 9/28/2011 08:56 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B42-0.0

Collection Date: 9/21/2011 10:08:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-004A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

gamma-BHC 9/28/2011 08:56 PM1.0 µg/Kg 1ND

gamma-Chlordane 9/28/2011 08:56 PM1.0 µg/Kg 1ND

Heptachlor 9/28/2011 08:56 PM1.0 µg/Kg 1ND

Heptachlor epoxide 9/28/2011 08:56 PM1.0 µg/Kg 1ND

Methoxychlor 9/28/2011 08:56 PM5.0 µg/Kg 1ND

Toxaphene 9/28/2011 08:56 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 9/28/2011 08:56 PM39-104 %REC 170.2

 Surr: Tetrachloro-m-xylene 9/28/2011 08:56 PM43-100 %REC 159.5

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110928B 75920QC Batch: PrepDate: 9/28/2011

Mercury 9/28/2011 05:37 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B58-0.0

Collection Date: 9/21/2011 10:34:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-005A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_110928H 75927QC Batch: PrepDate: 9/28/2011

Antimony 9/28/2011 08:50 PM2.0 mg/Kg 1ND

Arsenic 9/28/2011 08:50 PM1.0 mg/Kg 13.7

Barium 9/28/2011 08:50 PM1.0 mg/Kg 1260

Beryllium 9/28/2011 08:50 PM1.0 mg/Kg 1ND

Cadmium 9/28/2011 08:50 PM1.0 mg/Kg 11.2

Chromium 9/28/2011 08:50 PM1.0 mg/Kg 17.7

Cobalt 9/28/2011 08:50 PM1.0 mg/Kg 115

Copper 9/28/2011 08:50 PM2.0 mg/Kg 118

Lead 9/28/2011 08:50 PM1.0 mg/Kg 134

Molybdenum 9/28/2011 08:50 PM1.0 mg/Kg 1ND

Nickel 9/28/2011 08:50 PM1.0 mg/Kg 112

Selenium 9/28/2011 08:50 PM1.0 mg/Kg 1ND

Silver 9/28/2011 08:50 PM1.0 mg/Kg 1ND

Thallium 9/28/2011 08:50 PM1.0 mg/Kg 1ND

Vanadium 9/28/2011 08:50 PM1.0 mg/Kg 123

Zinc 9/28/2011 08:50 PM1.0 mg/Kg 1220

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

4,4´-DDD 9/28/2011 09:10 PM2.0 µg/Kg 1ND

4,4´-DDE 9/28/2011 09:10 PM2.0 µg/Kg 1ND

4,4´-DDT 9/28/2011 09:10 PM2.0 µg/Kg 1ND

Aldrin 9/28/2011 09:10 PM1.0 µg/Kg 1ND

alpha-BHC 9/28/2011 09:10 PM1.0 µg/Kg 1ND

alpha-Chlordane 9/28/2011 09:10 PM1.0 µg/Kg 1ND

beta-BHC 9/28/2011 09:10 PM1.0 µg/Kg 1ND

Chlordane 9/28/2011 09:10 PM8.5 µg/Kg 1ND

delta-BHC 9/28/2011 09:10 PM1.0 µg/Kg 1ND

Dieldrin 9/28/2011 09:10 PM2.0 µg/Kg 1ND

Endosulfan I 9/28/2011 09:10 PM1.0 µg/Kg 1ND

Endosulfan II 9/28/2011 09:10 PM2.0 µg/Kg 1ND

Endosulfan sulfate 9/28/2011 09:10 PM2.0 µg/Kg 1ND

Endrin 9/28/2011 09:10 PM2.0 µg/Kg 1ND

Endrin aldehyde 9/28/2011 09:10 PM2.0 µg/Kg 1ND

Endrin ketone 9/28/2011 09:10 PM2.0 µg/Kg 1ND

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

11 of 19



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B58-0.0

Collection Date: 9/21/2011 10:34:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 119957

Lab ID: 119957-005A

DF

Advanced Technology Laboratories Print Date: 30-Sep-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_110928A 75917QC Batch: PrepDate: 9/28/2011

gamma-BHC 9/28/2011 09:10 PM1.0 µg/Kg 1ND

gamma-Chlordane 9/28/2011 09:10 PM1.0 µg/Kg 1ND

Heptachlor 9/28/2011 09:10 PM1.0 µg/Kg 1ND

Heptachlor epoxide 9/28/2011 09:10 PM1.0 µg/Kg 1ND

Methoxychlor 9/28/2011 09:10 PM5.0 µg/Kg 1ND

Toxaphene 9/28/2011 09:10 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl S 9/28/2011 09:10 PM39-104 %REC 1415

 Surr: Tetrachloro-m-xylene S 9/28/2011 09:10 PM43-100 %REC 135.4

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_110928B 75920QC Batch: PrepDate: 9/28/2011

Mercury 9/28/2011 05:39 PM0.10 mg/Kg 1ND

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 

30-Sep-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119957
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-75927

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137109

SeqNo: 2250429

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.083

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.00.043

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-75927

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137109

SeqNo: 2250430

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 97.0 80 1202.0 0.0829048.558

Arsenic 50.00 92.0 80 1201.0 046.010

Barium 50.00 100 80 1201.0 050.213

Beryllium 50.00 98.9 80 1201.0 049.454

Cadmium 50.00 96.0 80 1201.0 047.993

Chromium 50.00 94.3 80 1201.0 0.0434247.217

Cobalt 50.00 99.9 80 1201.0 049.964

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119957
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-75927

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137109

SeqNo: 2250430

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 98.4 80 1202.0 049.178

Lead 50.00 96.9 80 1201.0 048.465

Molybdenum 50.00 99.7 80 1201.0 049.868

Nickel 50.00 98.7 80 1201.0 049.352

Selenium 50.00 89.9 80 1201.0 044.926

Silver 50.00 95.9 80 1201.0 047.967

Thallium 50.00 93.2 80 1201.0 046.610

Vanadium 50.00 100 80 1201.0 050.106

Zinc 50.00 96.4 80 1201.0 048.198

Sample ID: 119957-005A-MS

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B58-0.0

RunNo: 137109

SeqNo: 2250446

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 72.8 44 1052.0 0.433391.406

Arsenic 125.0 79.4 57 1031.0 3.686102.876

Barium 125.0 37.1 36 1341.0 257.5303.907

Beryllium 125.0 83.7 64 1061.0 0.2175104.848

Cadmium 125.0 77.6 58 1021.0 1.19898.158

Chromium 125.0 78.1 55 1051.0 7.687105.300

Cobalt 125.0 76.5 59 1051.0 15.17110.789

Copper 125.0 92.3 64 1172.0 17.84133.154

Lead 125.0 75.7 46 1161.0 34.06128.700

Molybdenum 125.0 81.2 59 1081.0 0101.531

Nickel 125.0 79.4 52 1091.0 12.17111.386

Selenium 125.0 80.6 56 1001.0 0100.806

Silver 125.0 83.9 65 1071.0 0104.935

Thallium 125.0 75.6 47 1001.0 094.501

Vanadium 125.0 82.3 64 1101.0 22.68125.545

Zinc 125.0 3.40 37 123 S1.0 223.0227.280

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119957
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 119957-005A-MSD

Batch ID: 75927 TestNo: EPA 6010B Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B58-0.0

RunNo: 137109

SeqNo: 2250447

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 67.3 44 105 202.0 0.4333 91.41 7.7284.616

Arsenic 125.0 75.0 57 103 201.0 3.686 102.9 5.4397.438

Barium 125.0 61.7 36 134 201.0 257.5 303.9 9.61334.585

Beryllium 125.0 80.7 64 106 201.0 0.2175 104.8 3.65101.094

Cadmium 125.0 73.9 58 102 201.0 1.198 98.16 4.7493.617

Chromium 125.0 74.6 55 105 201.0 7.687 105.3 4.19100.977

Cobalt 125.0 76.2 59 105 201.0 15.17 110.8 0.355110.396

Copper 125.0 87.8 64 117 202.0 17.84 133.2 4.32127.527

Lead 125.0 69.5 46 116 201.0 34.06 128.7 6.27120.871

Molybdenum 125.0 77.9 59 108 201.0 0 101.5 4.2097.349

Nickel 125.0 76.1 52 109 201.0 12.17 111.4 3.75107.284

Selenium 125.0 76.1 56 100 201.0 0 100.8 5.8295.104

Silver 125.0 77.2 65 107 201.0 0 104.9 8.4396.447

Thallium 125.0 71.8 47 100 201.0 0 94.50 5.1289.788

Vanadium 125.0 78.7 64 110 201.0 22.68 125.5 3.67121.023

Zinc 125.0 -9.21 37 123 20 S1.0 223.0 227.3 7.18211.520

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

15 of 19



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119957
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-75920

Batch ID: 75920 TestNo: EPA 7471A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137119

SeqNo: 2250654

MBLKSampType: TestCode: 7471_S

Mercury 0.100.003

Sample ID: LCS-75920

Batch ID: 75920 TestNo: EPA 7471A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137119

SeqNo: 2250655

LCSSampType: TestCode: 7471_S

Mercury 0.8300 91.9 80 1200.10 0.0031710.766

Sample ID: 119956-002A-MS

Batch ID: 75920 TestNo: EPA 7471A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137119

SeqNo: 2250657

MSSampType: TestCode: 7471_S

Mercury 0.8300 75.7 70 1300.10 0.37811.006

Sample ID: 119956-002A-MSD

Batch ID: 75920 TestNo: EPA 7471A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137119

SeqNo: 2250658

MSDSampType: TestCode: 7471_S

Mercury 0.8300 70.3 70 130 200.10 0.3781 1.006 4.540.961

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119957
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-75917

Batch ID: 75917 TestNo: EPA 8081A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137093

SeqNo: 2250059

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND

4,4´-DDE 2.0ND

4,4´-DDT 2.0ND

Aldrin 1.0ND

alpha-BHC 1.0ND

alpha-Chlordane 1.0ND

beta-BHC 1.0ND

Chlordane 8.5ND

delta-BHC 1.0ND

Dieldrin 2.0ND

Endosulfan I 1.0ND

Endosulfan II 2.0ND

Endosulfan sulfate 2.0ND

Endrin 2.0ND

Endrin aldehyde 2.0ND

Endrin ketone 2.0ND

gamma-BHC 1.0ND

gamma-Chlordane 1.0ND

Heptachlor 1.0ND

Heptachlor epoxide 1.0ND

Methoxychlor 5.0ND

Toxaphene 50ND

 Surr: Tetrachloro-m-xylene 16.67 68.3 43 10011.381

 Surr: Decachlorobiphenyl 16.67 74.0 39 10412.337

Sample ID: LCS-75917

Batch ID: 75917 TestNo: EPA 8081A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137093

SeqNo: 2250060

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 69.0 56 1081.0 011.510

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119957
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: LCS-75917

Batch ID: 75917 TestNo: EPA 8081A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137093

SeqNo: 2250060

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 71.6 53 1152.0 011.942

Endrin 16.67 71.9 55 1252.0 011.981

gamma-BHC 16.67 68.3 59 1101.0 011.379

Heptachlor 16.67 72.6 53 1141.0 012.106

 Surr: Tetrachloro-m-xylene 16.67 67.7 43 10011.288

 Surr: Decachlorobiphenyl 16.67 71.8 39 10411.968

Sample ID: 120037-005AMS

Batch ID: 75917 TestNo: EPA 8081A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137093

SeqNo: 2250061

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 74.2 17 1652.0 012.375

Aldrin 16.67 69.5 34 1301.0 011.582

Dieldrin 16.67 75.0 33 1432.0 012.504

Endrin 16.67 81.6 39 1522.0 013.608

gamma-BHC 16.67 73.3 37 1311.0 012.223

Heptachlor 16.67 72.2 31 1401.0 012.034

 Surr: Tetrachloro-m-xylene 16.67 65.3 43 10010.879

 Surr: Decachlorobiphenyl 16.67 68.2 39 10411.374

Sample ID: 120037-005AMSD

Batch ID: 75917 TestNo: EPA 8081A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137093

SeqNo: 2250062

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 70.4 17 165 202.0 0 12.38 5.2711.740

Aldrin 16.67 69.5 34 130 201.0 0 11.58 0.097811.594

Dieldrin 16.67 70.7 33 143 202.0 0 12.50 5.8711.790

Endrin 16.67 78.1 39 152 202.0 0 13.61 4.4313.018

gamma-BHC 16.67 73.2 37 131 201.0 0 12.22 0.15712.204

Heptachlor 16.67 75.2 31 140 201.0 0 12.03 4.0412.529

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 119957
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 120037-005AMSD

Batch ID: 75917 TestNo: EPA 8081A Analysis Date: 9/28/2011

Prep Date: 9/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137093

SeqNo: 2250062

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 65.4 43 100 0010.906

 Surr: Decachlorobiphenyl 16.67 66.6 39 104 0011.098

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B43-0.0

Collection Date: 9/27/2011 9:45:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-001A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

4,4´-DDD 10/4/2011 11:16 PM2.0 µg/Kg 1ND

4,4´-DDE 10/4/2011 11:16 PM2.0 µg/Kg 1ND

4,4´-DDT 10/4/2011 11:16 PM2.0 µg/Kg 1ND

Aldrin 10/4/2011 11:16 PM1.0 µg/Kg 1ND

alpha-BHC 10/4/2011 11:16 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/4/2011 11:16 PM1.0 µg/Kg 1ND

beta-BHC 10/4/2011 11:16 PM1.0 µg/Kg 1ND

Chlordane 10/4/2011 11:16 PM8.5 µg/Kg 1ND

delta-BHC 10/4/2011 11:16 PM1.0 µg/Kg 1ND

Dieldrin 10/4/2011 11:16 PM2.0 µg/Kg 1ND

Endosulfan I 10/4/2011 11:16 PM1.0 µg/Kg 1ND

Endosulfan II 10/4/2011 11:16 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/4/2011 11:16 PM2.0 µg/Kg 1ND

Endrin 10/4/2011 11:16 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/4/2011 11:16 PM2.0 µg/Kg 1ND

Endrin ketone 10/4/2011 11:16 PM2.0 µg/Kg 1ND

gamma-BHC 10/4/2011 11:16 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/4/2011 11:16 PM1.0 µg/Kg 1ND

Heptachlor 10/4/2011 11:16 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/4/2011 11:16 PM1.0 µg/Kg 1ND

Methoxychlor 10/4/2011 11:16 PM5.0 µg/Kg 1ND

Toxaphene 10/4/2011 11:16 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/4/2011 11:16 PM39-104 %REC 173.4

 Surr: Tetrachloro-m-xylene 10/4/2011 11:16 PM43-100 %REC 172.5

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

2 of 24



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B43-1.5

Collection Date: 9/27/2011 9:47:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-002A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_111004D 76014QC Batch: PrepDate: 10/3/2011

Antimony 10/4/2011 01:21 PM2.0 mg/Kg 1ND

Arsenic 10/4/2011 01:21 PM1.0 mg/Kg 14.1

Barium 10/4/2011 01:21 PM1.0 mg/Kg 161

Beryllium 10/4/2011 01:21 PM1.0 mg/Kg 1ND

Cadmium 10/4/2011 01:21 PM1.0 mg/Kg 1ND

Chromium 10/4/2011 01:21 PM1.0 mg/Kg 112

Cobalt 10/4/2011 01:21 PM1.0 mg/Kg 16.7

Copper 10/4/2011 01:21 PM2.0 mg/Kg 115

Lead 10/4/2011 01:21 PM1.0 mg/Kg 15.5

Molybdenum 10/4/2011 01:21 PM1.0 mg/Kg 1ND

Nickel 10/4/2011 01:21 PM1.0 mg/Kg 19.1

Selenium 10/4/2011 01:21 PM1.0 mg/Kg 1ND

Silver 10/4/2011 01:21 PM1.0 mg/Kg 1ND

Thallium 10/4/2011 01:21 PM1.0 mg/Kg 1ND

Vanadium 10/4/2011 01:21 PM1.0 mg/Kg 129

Zinc 10/4/2011 01:21 PM1.0 mg/Kg 131

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111004A 76012QC Batch: PrepDate: 10/3/2011

Mercury 10/4/2011 01:17 PM0.10 mg/Kg 1ND

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

3 of 24



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B48-0.0

Collection Date: 9/27/2011 10:35:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-007A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

4,4´-DDD 10/4/2011 11:30 PM2.0 µg/Kg 1ND

4,4´-DDE 10/4/2011 11:30 PM2.0 µg/Kg 1ND

4,4´-DDT 10/4/2011 11:30 PM2.0 µg/Kg 1ND

Aldrin 10/4/2011 11:30 PM1.0 µg/Kg 1ND

alpha-BHC 10/4/2011 11:30 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/4/2011 11:30 PM1.0 µg/Kg 1ND

beta-BHC 10/4/2011 11:30 PM1.0 µg/Kg 1ND

Chlordane 10/4/2011 11:30 PM8.5 µg/Kg 1ND

delta-BHC 10/4/2011 11:30 PM1.0 µg/Kg 1ND

Dieldrin 10/4/2011 11:30 PM2.0 µg/Kg 1ND

Endosulfan I 10/4/2011 11:30 PM1.0 µg/Kg 1ND

Endosulfan II 10/4/2011 11:30 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/4/2011 11:30 PM2.0 µg/Kg 1ND

Endrin 10/4/2011 11:30 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/4/2011 11:30 PM2.0 µg/Kg 1ND

Endrin ketone 10/4/2011 11:30 PM2.0 µg/Kg 1ND

gamma-BHC 10/4/2011 11:30 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/4/2011 11:30 PM1.0 µg/Kg 1ND

Heptachlor 10/4/2011 11:30 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/4/2011 11:30 PM1.0 µg/Kg 1ND

Methoxychlor 10/4/2011 11:30 PM5.0 µg/Kg 1ND

Toxaphene 10/4/2011 11:30 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/4/2011 11:30 PM39-104 %REC 168.0

 Surr: Tetrachloro-m-xylene 10/4/2011 11:30 PM43-100 %REC 163.5

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B48-1.5

Collection Date: 9/27/2011 10:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-008A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_111004D 76014QC Batch: PrepDate: 10/3/2011

Antimony 10/4/2011 01:24 PM2.0 mg/Kg 1ND

Arsenic 10/4/2011 01:24 PM1.0 mg/Kg 13.5

Barium 10/4/2011 01:24 PM1.0 mg/Kg 1150

Beryllium 10/4/2011 01:24 PM1.0 mg/Kg 1ND

Cadmium 10/4/2011 01:24 PM1.0 mg/Kg 1ND

Chromium 10/4/2011 01:24 PM1.0 mg/Kg 112

Cobalt 10/4/2011 01:24 PM1.0 mg/Kg 16.7

Copper 10/4/2011 01:24 PM2.0 mg/Kg 117

Lead 10/4/2011 01:24 PM1.0 mg/Kg 15.1

Molybdenum 10/4/2011 01:24 PM1.0 mg/Kg 1ND

Nickel 10/4/2011 01:24 PM1.0 mg/Kg 112

Selenium 10/4/2011 01:24 PM1.0 mg/Kg 1ND

Silver 10/4/2011 01:24 PM1.0 mg/Kg 1ND

Thallium 10/4/2011 01:24 PM1.0 mg/Kg 1ND

Vanadium 10/4/2011 01:24 PM1.0 mg/Kg 128

Zinc 10/4/2011 01:24 PM1.0 mg/Kg 128

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111004A 76012QC Batch: PrepDate: 10/3/2011

Mercury 10/4/2011 01:19 PM0.10 mg/Kg 1ND

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

5 of 24



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B49-0.0

Collection Date: 9/27/2011 10:55:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-009A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_111004D 76014QC Batch: PrepDate: 10/3/2011

Antimony 10/4/2011 01:27 PM2.0 mg/Kg 1ND

Arsenic 10/4/2011 01:27 PM1.0 mg/Kg 13.6

Barium 10/4/2011 01:27 PM1.0 mg/Kg 1140

Beryllium 10/4/2011 01:27 PM1.0 mg/Kg 1ND

Cadmium 10/4/2011 01:27 PM1.0 mg/Kg 1ND

Chromium 10/4/2011 01:27 PM1.0 mg/Kg 122

Cobalt 10/4/2011 01:27 PM1.0 mg/Kg 17.1

Copper 10/4/2011 01:27 PM2.0 mg/Kg 115

Lead 10/4/2011 01:27 PM1.0 mg/Kg 16.4

Molybdenum 10/4/2011 01:27 PM1.0 mg/Kg 1ND

Nickel 10/4/2011 01:27 PM1.0 mg/Kg 120

Selenium 10/4/2011 01:27 PM1.0 mg/Kg 1ND

Silver 10/4/2011 01:27 PM1.0 mg/Kg 1ND

Thallium 10/4/2011 01:27 PM1.0 mg/Kg 1ND

Vanadium 10/4/2011 01:27 PM1.0 mg/Kg 129

Zinc 10/4/2011 01:27 PM1.0 mg/Kg 130

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

4,4´-DDD 10/4/2011 11:43 PM2.0 µg/Kg 1ND

4,4´-DDE 10/4/2011 11:43 PM2.0 µg/Kg 1ND

4,4´-DDT 10/4/2011 11:43 PM2.0 µg/Kg 1ND

Aldrin 10/4/2011 11:43 PM1.0 µg/Kg 1ND

alpha-BHC 10/4/2011 11:43 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/4/2011 11:43 PM1.0 µg/Kg 1ND

beta-BHC 10/4/2011 11:43 PM1.0 µg/Kg 1ND

Chlordane 10/4/2011 11:43 PM8.5 µg/Kg 1ND

delta-BHC 10/4/2011 11:43 PM1.0 µg/Kg 1ND

Dieldrin 10/4/2011 11:43 PM2.0 µg/Kg 1ND

Endosulfan I 10/4/2011 11:43 PM1.0 µg/Kg 1ND

Endosulfan II 10/4/2011 11:43 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/4/2011 11:43 PM2.0 µg/Kg 1ND

Endrin 10/4/2011 11:43 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/4/2011 11:43 PM2.0 µg/Kg 1ND

Endrin ketone 10/4/2011 11:43 PM2.0 µg/Kg 1ND

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

6 of 24



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B49-0.0

Collection Date: 9/27/2011 10:55:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-009A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

gamma-BHC 10/4/2011 11:43 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/4/2011 11:43 PM1.0 µg/Kg 1ND

Heptachlor 10/4/2011 11:43 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/4/2011 11:43 PM1.0 µg/Kg 1ND

Methoxychlor 10/4/2011 11:43 PM5.0 µg/Kg 1ND

Toxaphene 10/4/2011 11:43 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/4/2011 11:43 PM39-104 %REC 184.0

 Surr: Tetrachloro-m-xylene 10/4/2011 11:43 PM43-100 %REC 174.7

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111004A 76012QC Batch: PrepDate: 10/3/2011

Mercury 10/4/2011 01:20 PM0.10 mg/Kg 1ND

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 24



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B50-0.0

Collection Date: 9/27/2011 10:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-010A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

4,4´-DDD 10/4/2011 11:57 PM2.0 µg/Kg 1ND

4,4´-DDE 10/4/2011 11:57 PM2.0 µg/Kg 1ND

4,4´-DDT 10/4/2011 11:57 PM2.0 µg/Kg 1ND

Aldrin 10/4/2011 11:57 PM1.0 µg/Kg 1ND

alpha-BHC 10/4/2011 11:57 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/4/2011 11:57 PM1.0 µg/Kg 1ND

beta-BHC 10/4/2011 11:57 PM1.0 µg/Kg 1ND

Chlordane 10/4/2011 11:57 PM8.5 µg/Kg 1ND

delta-BHC 10/4/2011 11:57 PM1.0 µg/Kg 1ND

Dieldrin 10/4/2011 11:57 PM2.0 µg/Kg 1ND

Endosulfan I 10/4/2011 11:57 PM1.0 µg/Kg 1ND

Endosulfan II 10/4/2011 11:57 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/4/2011 11:57 PM2.0 µg/Kg 1ND

Endrin 10/4/2011 11:57 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/4/2011 11:57 PM2.0 µg/Kg 1ND

Endrin ketone 10/4/2011 11:57 PM2.0 µg/Kg 1ND

gamma-BHC 10/4/2011 11:57 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/4/2011 11:57 PM1.0 µg/Kg 1ND

Heptachlor 10/4/2011 11:57 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/4/2011 11:57 PM1.0 µg/Kg 1ND

Methoxychlor 10/4/2011 11:57 PM5.0 µg/Kg 1ND

Toxaphene 10/4/2011 11:57 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/4/2011 11:57 PM39-104 %REC 161.9

 Surr: Tetrachloro-m-xylene 10/4/2011 11:57 PM43-100 %REC 153.4

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B50-1.5

Collection Date: 9/27/2011 11:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-011A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_111004D 76014QC Batch: PrepDate: 10/3/2011

Antimony 10/4/2011 01:31 PM2.0 mg/Kg 1ND

Arsenic 10/4/2011 01:31 PM1.0 mg/Kg 13.4

Barium 10/4/2011 01:31 PM1.0 mg/Kg 1200

Beryllium 10/4/2011 01:31 PM1.0 mg/Kg 1ND

Cadmium 10/4/2011 01:31 PM1.0 mg/Kg 1ND

Chromium 10/4/2011 01:31 PM1.0 mg/Kg 113

Cobalt 10/4/2011 01:31 PM1.0 mg/Kg 17.3

Copper 10/4/2011 01:31 PM2.0 mg/Kg 117

Lead 10/4/2011 01:31 PM1.0 mg/Kg 16.6

Molybdenum 10/4/2011 01:31 PM1.0 mg/Kg 1ND

Nickel 10/4/2011 01:31 PM1.0 mg/Kg 112

Selenium 10/4/2011 01:31 PM1.0 mg/Kg 1ND

Silver 10/4/2011 01:31 PM1.0 mg/Kg 1ND

Thallium 10/4/2011 01:31 PM1.0 mg/Kg 1ND

Vanadium 10/4/2011 01:31 PM1.0 mg/Kg 132

Zinc 10/4/2011 01:31 PM1.0 mg/Kg 131

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111004A 76012QC Batch: PrepDate: 10/3/2011

Mercury 10/4/2011 01:22 PM0.10 mg/Kg 1ND

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

9 of 24



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B51-0.0

Collection Date: 9/27/2011 11:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-012A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_111004D 76014QC Batch: PrepDate: 10/3/2011

Antimony 10/4/2011 01:34 PM2.0 mg/Kg 1ND

Arsenic 10/4/2011 01:34 PM1.0 mg/Kg 14.0

Barium 10/4/2011 01:34 PM1.0 mg/Kg 1170

Beryllium 10/4/2011 01:34 PM1.0 mg/Kg 1ND

Cadmium 10/4/2011 01:34 PM1.0 mg/Kg 1ND

Chromium 10/4/2011 01:34 PM1.0 mg/Kg 112

Cobalt 10/4/2011 01:34 PM1.0 mg/Kg 19.8

Copper 10/4/2011 01:34 PM2.0 mg/Kg 116

Lead 10/4/2011 01:34 PM1.0 mg/Kg 19.2

Molybdenum 10/4/2011 01:34 PM1.0 mg/Kg 1ND

Nickel 10/4/2011 01:34 PM1.0 mg/Kg 112

Selenium 10/4/2011 01:34 PM1.0 mg/Kg 1ND

Silver 10/4/2011 01:34 PM1.0 mg/Kg 1ND

Thallium 10/4/2011 01:34 PM1.0 mg/Kg 1ND

Vanadium 10/4/2011 01:34 PM1.0 mg/Kg 132

Zinc 10/4/2011 01:34 PM1.0 mg/Kg 131

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

4,4´-DDD 10/4/2011 11:02 PM2.0 µg/Kg 1ND

4,4´-DDE 10/4/2011 11:02 PM2.0 µg/Kg 1ND

4,4´-DDT 10/4/2011 11:02 PM2.0 µg/Kg 1ND

Aldrin 10/4/2011 11:02 PM1.0 µg/Kg 1ND

alpha-BHC 10/4/2011 11:02 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/4/2011 11:02 PM1.0 µg/Kg 1ND

beta-BHC 10/4/2011 11:02 PM1.0 µg/Kg 1ND

Chlordane 10/4/2011 11:02 PM8.5 µg/Kg 1ND

delta-BHC 10/4/2011 11:02 PM1.0 µg/Kg 1ND

Dieldrin 10/4/2011 11:02 PM2.0 µg/Kg 1ND

Endosulfan I 10/4/2011 11:02 PM1.0 µg/Kg 1ND

Endosulfan II 10/4/2011 11:02 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/4/2011 11:02 PM2.0 µg/Kg 1ND

Endrin 10/4/2011 11:02 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/4/2011 11:02 PM2.0 µg/Kg 1ND

Endrin ketone 10/4/2011 11:02 PM2.0 µg/Kg 1ND

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

10 of 24



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B51-0.0

Collection Date: 9/27/2011 11:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-012A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

gamma-BHC 10/4/2011 11:02 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/4/2011 11:02 PM1.0 µg/Kg 1ND

Heptachlor 10/4/2011 11:02 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/4/2011 11:02 PM1.0 µg/Kg 1ND

Methoxychlor 10/4/2011 11:02 PM5.0 µg/Kg 1ND

Toxaphene 10/4/2011 11:02 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/4/2011 11:02 PM39-104 %REC 180.9

 Surr: Tetrachloro-m-xylene 10/4/2011 11:02 PM43-100 %REC 175.5

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111004A 76012QC Batch: PrepDate: 10/3/2011

Mercury 10/4/2011 01:24 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B52-0.0

Collection Date: 9/27/2011 12:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-013A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

4,4´-DDD 10/5/2011 12:11 AM2.0 µg/Kg 1ND

4,4´-DDE 10/5/2011 12:11 AM2.0 µg/Kg 1ND

4,4´-DDT 10/5/2011 12:11 AM2.0 µg/Kg 1ND

Aldrin 10/5/2011 12:11 AM1.0 µg/Kg 1ND

alpha-BHC 10/5/2011 12:11 AM1.0 µg/Kg 1ND

alpha-Chlordane 10/5/2011 12:11 AM1.0 µg/Kg 1ND

beta-BHC 10/5/2011 12:11 AM1.0 µg/Kg 1ND

Chlordane 10/5/2011 12:11 AM8.5 µg/Kg 1ND

delta-BHC 10/5/2011 12:11 AM1.0 µg/Kg 1ND

Dieldrin 10/5/2011 12:11 AM2.0 µg/Kg 1ND

Endosulfan I 10/5/2011 12:11 AM1.0 µg/Kg 1ND

Endosulfan II 10/5/2011 12:11 AM2.0 µg/Kg 1ND

Endosulfan sulfate 10/5/2011 12:11 AM2.0 µg/Kg 1ND

Endrin 10/5/2011 12:11 AM2.0 µg/Kg 1ND

Endrin aldehyde 10/5/2011 12:11 AM2.0 µg/Kg 1ND

Endrin ketone 10/5/2011 12:11 AM2.0 µg/Kg 1ND

gamma-BHC 10/5/2011 12:11 AM1.0 µg/Kg 1ND

gamma-Chlordane 10/5/2011 12:11 AM1.0 µg/Kg 1ND

Heptachlor 10/5/2011 12:11 AM1.0 µg/Kg 1ND

Heptachlor epoxide 10/5/2011 12:11 AM1.0 µg/Kg 1ND

Methoxychlor 10/5/2011 12:11 AM5.0 µg/Kg 1ND

Toxaphene 10/5/2011 12:11 AM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/5/2011 12:11 AM39-104 %REC 162.4

 Surr: Tetrachloro-m-xylene 10/5/2011 12:11 AM43-100 %REC 159.8

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B52-1.5

Collection Date: 9/27/2011 12:29:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-014A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_111004D 76014QC Batch: PrepDate: 10/3/2011

Antimony 10/4/2011 01:37 PM2.0 mg/Kg 1ND

Arsenic 10/4/2011 01:37 PM1.0 mg/Kg 12.8

Barium 10/4/2011 01:37 PM1.0 mg/Kg 1110

Beryllium 10/4/2011 01:37 PM1.0 mg/Kg 1ND

Cadmium 10/4/2011 01:37 PM1.0 mg/Kg 1ND

Chromium 10/4/2011 01:37 PM1.0 mg/Kg 111

Cobalt 10/4/2011 01:37 PM1.0 mg/Kg 15.5

Copper 10/4/2011 01:37 PM2.0 mg/Kg 117

Lead 10/4/2011 01:37 PM1.0 mg/Kg 16.8

Molybdenum 10/4/2011 01:37 PM1.0 mg/Kg 1ND

Nickel 10/4/2011 01:37 PM1.0 mg/Kg 110

Selenium 10/4/2011 01:37 PM1.0 mg/Kg 1ND

Silver 10/4/2011 01:37 PM1.0 mg/Kg 1ND

Thallium 10/4/2011 01:37 PM1.0 mg/Kg 1ND

Vanadium 10/4/2011 01:37 PM1.0 mg/Kg 124

Zinc 10/4/2011 01:37 PM1.0 mg/Kg 126

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111004A 76012QC Batch: PrepDate: 10/3/2011

Mercury 10/4/2011 01:26 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B53-0.0

Collection Date: 9/27/2011 12:38:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-015A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_111004D 76014QC Batch: PrepDate: 10/3/2011

Antimony 10/4/2011 01:41 PM2.0 mg/Kg 1ND

Arsenic 10/4/2011 01:41 PM1.0 mg/Kg 12.9

Barium 10/4/2011 01:41 PM1.0 mg/Kg 1140

Beryllium 10/4/2011 01:41 PM1.0 mg/Kg 1ND

Cadmium 10/4/2011 01:41 PM1.0 mg/Kg 1ND

Chromium 10/4/2011 01:41 PM1.0 mg/Kg 112

Cobalt 10/4/2011 01:41 PM1.0 mg/Kg 15.9

Copper 10/4/2011 01:41 PM2.0 mg/Kg 117

Lead 10/4/2011 01:41 PM1.0 mg/Kg 111

Molybdenum 10/4/2011 01:41 PM1.0 mg/Kg 1ND

Nickel 10/4/2011 01:41 PM1.0 mg/Kg 110

Selenium 10/4/2011 01:41 PM1.0 mg/Kg 1ND

Silver 10/4/2011 01:41 PM1.0 mg/Kg 1ND

Thallium 10/4/2011 01:41 PM1.0 mg/Kg 1ND

Vanadium 10/4/2011 01:41 PM1.0 mg/Kg 126

Zinc 10/4/2011 01:41 PM1.0 mg/Kg 158

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

4,4´-DDD 10/5/2011 12:25 AM2.0 µg/Kg 1ND

4,4´-DDE 10/5/2011 12:25 AM2.0 µg/Kg 1ND

4,4´-DDT 10/5/2011 12:25 AM2.0 µg/Kg 1ND

Aldrin 10/5/2011 12:25 AM1.0 µg/Kg 1ND

alpha-BHC 10/5/2011 12:25 AM1.0 µg/Kg 1ND

alpha-Chlordane 10/5/2011 12:25 AM1.0 µg/Kg 1ND

beta-BHC 10/5/2011 12:25 AM1.0 µg/Kg 1ND

Chlordane 10/5/2011 12:25 AM8.5 µg/Kg 1ND

delta-BHC 10/5/2011 12:25 AM1.0 µg/Kg 1ND

Dieldrin 10/5/2011 12:25 AM2.0 µg/Kg 1ND

Endosulfan I 10/5/2011 12:25 AM1.0 µg/Kg 1ND

Endosulfan II 10/5/2011 12:25 AM2.0 µg/Kg 1ND

Endosulfan sulfate 10/5/2011 12:25 AM2.0 µg/Kg 1ND

Endrin 10/5/2011 12:25 AM2.0 µg/Kg 1ND

Endrin aldehyde 10/5/2011 12:25 AM2.0 µg/Kg 1ND

Endrin ketone 10/5/2011 12:25 AM2.0 µg/Kg 1ND

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

14 of 24



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B53-0.0

Collection Date: 9/27/2011 12:38:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-015A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

gamma-BHC 10/5/2011 12:25 AM1.0 µg/Kg 1ND

gamma-Chlordane 10/5/2011 12:25 AM1.0 µg/Kg 1ND

Heptachlor 10/5/2011 12:25 AM1.0 µg/Kg 1ND

Heptachlor epoxide 10/5/2011 12:25 AM1.0 µg/Kg 1ND

Methoxychlor 10/5/2011 12:25 AM5.0 µg/Kg 1ND

Toxaphene 10/5/2011 12:25 AM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/5/2011 12:25 AM39-104 %REC 186.3

 Surr: Tetrachloro-m-xylene 10/5/2011 12:25 AM43-100 %REC 154.3

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111004A 76012QC Batch: PrepDate: 10/3/2011

Mercury 10/4/2011 01:29 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B44-0.0 / B47-0.0

Collection Date: 9/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-016A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: IL

EPA 3050B

RunID: ICP8_111004D 76014QC Batch: PrepDate: 10/3/2011

Antimony 10/4/2011 01:52 PM2.0 mg/Kg 1ND

Arsenic 10/4/2011 01:52 PM1.0 mg/Kg 14.9

Barium 10/4/2011 01:52 PM1.0 mg/Kg 1190

Beryllium 10/4/2011 01:52 PM1.0 mg/Kg 1ND

Cadmium 10/4/2011 01:52 PM1.0 mg/Kg 1ND

Chromium 10/4/2011 01:52 PM1.0 mg/Kg 115

Cobalt 10/4/2011 01:52 PM1.0 mg/Kg 18.5

Copper 10/4/2011 01:52 PM2.0 mg/Kg 119

Lead 10/4/2011 01:52 PM1.0 mg/Kg 115

Molybdenum 10/4/2011 01:52 PM1.0 mg/Kg 1ND

Nickel 10/4/2011 01:52 PM1.0 mg/Kg 112

Selenium 10/4/2011 01:52 PM1.0 mg/Kg 1ND

Silver 10/4/2011 01:52 PM1.0 mg/Kg 1ND

Thallium 10/4/2011 01:52 PM1.0 mg/Kg 1ND

Vanadium 10/4/2011 01:52 PM1.0 mg/Kg 135

Zinc 10/4/2011 01:52 PM1.0 mg/Kg 142

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

4,4´-DDD 10/5/2011 02:25 PM2.0 µg/Kg 1ND

4,4´-DDE 10/5/2011 02:25 PM2.0 µg/Kg 1ND

4,4´-DDT 10/5/2011 02:25 PM2.0 µg/Kg 1ND

Aldrin 10/5/2011 02:25 PM1.0 µg/Kg 1ND

alpha-BHC 10/5/2011 02:25 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/5/2011 02:25 PM1.0 µg/Kg 1ND

beta-BHC 10/5/2011 02:25 PM1.0 µg/Kg 1ND

Chlordane 10/5/2011 02:25 PM8.5 µg/Kg 1ND

delta-BHC 10/5/2011 02:25 PM1.0 µg/Kg 1ND

Dieldrin 10/5/2011 02:25 PM2.0 µg/Kg 1ND

Endosulfan I 10/5/2011 02:25 PM1.0 µg/Kg 1ND

Endosulfan II 10/5/2011 02:25 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/5/2011 02:25 PM2.0 µg/Kg 1ND

Endrin 10/5/2011 02:25 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/5/2011 02:25 PM2.0 µg/Kg 1ND

Endrin ketone 10/5/2011 02:25 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B44-0.0 / B47-0.0

Collection Date: 9/27/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants, Inc.

Lab Order: 120065

Lab ID: 120065-016A

DF

Advanced Technology Laboratories Print Date: 06-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111004B 76041QC Batch: PrepDate: 10/4/2011

gamma-BHC 10/5/2011 02:25 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/5/2011 02:25 PM1.0 µg/Kg 1ND

Heptachlor 10/5/2011 02:25 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/5/2011 02:25 PM1.0 µg/Kg 1ND

Methoxychlor 10/5/2011 02:25 PM5.0 µg/Kg 1ND

Toxaphene 10/5/2011 02:25 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/5/2011 02:25 PM39-104 %REC 188.2

 Surr: Tetrachloro-m-xylene 10/5/2011 02:25 PM43-100 %REC 171.0

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111004A 76012QC Batch: PrepDate: 10/3/2011

Mercury 10/4/2011 12:55 PM0.10 mg/Kg 1ND

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 

06-Oct-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 120065
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76014

Batch ID: 76014 TestNo: EPA 6010B Analysis Date: 10/4/2011

Prep Date: 10/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137237

SeqNo: 2253242

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.485

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.00.049

Cobalt 1.0ND

Copper 2.00.344

Lead 1.0ND

Molybdenum 1.00.046

Nickel 1.00.041

Selenium 1.0ND

Silver 1.0ND

Thallium 1.00.080

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-76014

Batch ID: 76014 TestNo: EPA 6010B Analysis Date: 10/4/2011

Prep Date: 10/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137237

SeqNo: 2253243

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 97.1 80 1202.0 0.485349.048

Arsenic 50.00 91.4 80 1201.0 045.699

Barium 50.00 99.8 80 1201.0 049.908

Beryllium 50.00 99.2 80 1201.0 049.583

Cadmium 50.00 95.2 80 1201.0 047.610

Chromium 50.00 93.9 80 1201.0 0.0487346.987

Cobalt 50.00 99.1 80 1201.0 049.555

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 120065
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76014

Batch ID: 76014 TestNo: EPA 6010B Analysis Date: 10/4/2011

Prep Date: 10/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137237

SeqNo: 2253243

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 98.3 80 1202.0 0.343849.481

Lead 50.00 97.9 80 1201.0 048.968

Molybdenum 50.00 101 80 1201.0 0.0463950.560

Nickel 50.00 97.5 80 1201.0 0.0414248.772

Selenium 50.00 90.6 80 1201.0 045.299

Silver 50.00 91.7 80 1201.0 045.844

Thallium 50.00 94.6 80 1201.0 0.0797747.379

Vanadium 50.00 101 80 1201.0 050.723

Zinc 50.00 97.0 80 1201.0 048.509

Sample ID: 120065-016A-MS

Batch ID: 76014 TestNo: EPA 6010B Analysis Date: 10/4/2011

Prep Date: 10/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Composite B44-0.0 /

RunNo: 137237

SeqNo: 2253262

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 68.2 44 1052.0 0.277185.509

Arsenic 125.0 72.0 57 1031.0 4.86394.824

Barium 125.0 73.4 36 1341.0 189.7281.507

Beryllium 125.0 76.5 64 1061.0 0.524896.135

Cadmium 125.0 72.1 58 1021.0 0.524790.611

Chromium 125.0 73.9 55 1051.0 14.60107.035

Cobalt 125.0 75.6 59 1051.0 8.453102.895

Copper 125.0 85.4 64 1172.0 19.00125.781

Lead 125.0 74.0 46 1161.0 14.91107.361

Molybdenum 125.0 74.8 59 1081.0 093.510

Nickel 125.0 73.9 52 1091.0 11.59103.992

Selenium 125.0 69.7 56 1001.0 087.147

Silver 125.0 79.1 65 1071.0 098.878

Thallium 125.0 71.7 47 1001.0 089.581

Vanadium 125.0 84.2 64 1101.0 34.84140.124

Zinc 125.0 72.9 37 1231.0 41.96133.089

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 120065
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120065-016A-MSD

Batch ID: 76014 TestNo: EPA 6010B Analysis Date: 10/4/2011

Prep Date: 10/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Composite B44-0.0 /

RunNo: 137237

SeqNo: 2253263

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 69.8 44 105 202.0 0.2771 85.51 2.3087.497

Arsenic 125.0 73.4 57 103 201.0 4.863 94.82 1.8696.604

Barium 125.0 63.3 36 134 201.0 189.7 281.5 4.60268.852

Beryllium 125.0 77.3 64 106 201.0 0.5248 96.14 1.0997.186

Cadmium 125.0 73.2 58 102 201.0 0.5247 90.61 1.5492.016

Chromium 125.0 74.4 55 105 201.0 14.60 107.0 0.494107.565

Cobalt 125.0 76.7 59 105 201.0 8.453 102.9 1.37104.310

Copper 125.0 86.5 64 117 202.0 19.00 125.8 1.02127.074

Lead 125.0 74.4 46 116 201.0 14.91 107.4 0.478107.875

Molybdenum 125.0 75.2 59 108 201.0 0 93.51 0.58994.062

Nickel 125.0 74.7 52 109 201.0 11.59 104.0 0.970105.005

Selenium 125.0 71.4 56 100 201.0 0 87.15 2.4189.274

Silver 125.0 80.3 65 107 201.0 0 98.88 1.44100.313

Thallium 125.0 73.5 47 100 201.0 0 89.58 2.5891.921

Vanadium 125.0 84.7 64 110 201.0 34.84 140.1 0.459140.769

Zinc 125.0 74.0 37 123 201.0 41.96 133.1 1.01134.437

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 120065
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76012

Batch ID: 76012 TestNo: EPA 7471A Analysis Date: 10/4/2011

Prep Date: 10/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137235

SeqNo: 2253191

MBLKSampType: TestCode: 7471_S

Mercury 0.100.003

Sample ID: LCS-76012

Batch ID: 76012 TestNo: EPA 7471A Analysis Date: 10/4/2011

Prep Date: 10/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137235

SeqNo: 2253192

LCSSampType: TestCode: 7471_S

Mercury 0.8300 118 80 1200.10 0.0029930.984

Sample ID: 120065-016A-MS

Batch ID: 76012 TestNo: EPA 7471A Analysis Date: 10/4/2011

Prep Date: 10/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Composite B44-0.0 /

RunNo: 137235

SeqNo: 2253193

MSSampType: TestCode: 7471_S

Mercury 0.8300 113 70 1300.10 0.049260.986

Sample ID: 120065-016A-MSD

Batch ID: 76012 TestNo: EPA 7471A Analysis Date: 10/4/2011

Prep Date: 10/3/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Composite B44-0.0 /

RunNo: 137235

SeqNo: 2253194

MSDSampType: TestCode: 7471_S

Mercury 0.8300 111 70 130 200.10 0.04926 0.9861 1.940.967

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 120065
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-76041

Batch ID: 76041 TestNo: EPA 8081A Analysis Date: 10/4/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137264

SeqNo: 2253705

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND

4,4´-DDE 2.0ND

4,4´-DDT 2.0ND

Aldrin 1.0ND

alpha-BHC 1.0ND

alpha-Chlordane 1.0ND

beta-BHC 1.0ND

Chlordane 8.5ND

delta-BHC 1.0ND

Dieldrin 2.0ND

Endosulfan I 1.0ND

Endosulfan II 2.0ND

Endosulfan sulfate 2.0ND

Endrin 2.0ND

Endrin aldehyde 2.0ND

Endrin ketone 2.0ND

gamma-BHC 1.0ND

gamma-Chlordane 1.0ND

Heptachlor 1.0ND

Heptachlor epoxide 1.0ND

Methoxychlor 5.0ND

Toxaphene 50ND

 Surr: Tetrachloro-m-xylene 16.67 71.8 43 10011.975

 Surr: Decachlorobiphenyl 16.67 72.0 39 10411.999

Sample ID: LCS-76041

Batch ID: 76041 TestNo: EPA 8081A Analysis Date: 10/4/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137264

SeqNo: 2253706

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 70.8 56 1081.0 011.800

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 120065
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: LCS-76041

Batch ID: 76041 TestNo: EPA 8081A Analysis Date: 10/4/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137264

SeqNo: 2253706

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 71.8 53 1152.0 011.962

Endrin 16.67 76.8 55 1252.0 012.805

gamma-BHC 16.67 71.1 59 1101.0 011.849

Heptachlor 16.67 75.0 53 1141.0 012.499

 Surr: Tetrachloro-m-xylene 16.67 71.0 43 10011.833

 Surr: Decachlorobiphenyl 16.67 70.3 39 10411.724

Sample ID: 120065-012AMS

Batch ID: 76041 TestNo: EPA 8081A Analysis Date: 10/4/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B51-0.0

RunNo: 137264

SeqNo: 2253707

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 94.4 17 1652.0 015.738

Aldrin 16.67 92.0 34 1301.0 015.338

Dieldrin 16.67 95.7 33 1432.0 015.958

Endrin 16.67 104 39 1522.0 017.347

gamma-BHC 16.67 91.1 37 1311.0 015.188

Heptachlor 16.67 101 31 1401.0 016.901

 Surr: Tetrachloro-m-xylene 16.67 79.3 43 10013.217

 Surr: Decachlorobiphenyl 16.67 81.2 39 10413.537

Sample ID: 120065-012AMSD

Batch ID: 76041 TestNo: EPA 8081A Analysis Date: 10/4/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B51-0.0

RunNo: 137264

SeqNo: 2253708

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 97.1 17 165 202.0 0 15.74 2.8216.188

Aldrin 16.67 94.1 34 130 201.0 0 15.34 2.3015.694

Dieldrin 16.67 97.8 33 143 202.0 0 15.96 2.1716.309

Endrin 16.67 107 39 152 202.0 0 17.35 2.6117.807

gamma-BHC 16.67 93.4 37 131 201.0 0 15.19 2.4515.564

Heptachlor 16.67 105 31 140 201.0 0 16.90 3.2417.457

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants, Inc.

Work Order: 120065
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 120065-012AMSD

Batch ID: 76041 TestNo: EPA 8081A Analysis Date: 10/4/2011

Prep Date: 10/4/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B51-0.0

RunNo: 137264

SeqNo: 2253708

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 80.7 43 100 0013.461

 Surr: Decachlorobiphenyl 16.67 83.4 39 104 0013.900

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

24 of 24









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

20-Oct-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Lab Order: 120226
CASE NARRATIVE

Analytical Comments for Method 7471

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
120226-017AMS and 120226-017AMSD; however, the analytical batch was validated by the 
Laboratory Control Sample (LCS).

Analytical Comments for Method 8015 (DRO/ORO)

Dilution was necessary for samples 120226-007A, 120226-011A, 120226-016A, 120226-019A and 
120226-022A, due to sample matrix.

Surrogate recovery was diluted out for samples 120226-007A, 120226-011A, 120226-016A, 120226-
019A and 120226-022A.

Page 1 of 1
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B54-0

Collection Date: 10/6/2011 8:38:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-001A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

4,4´-DDD 10/12/2011 04:57 PM2.0 µg/Kg 1ND

4,4´-DDE 10/12/2011 04:57 PM2.0 µg/Kg 1ND

4,4´-DDT 10/12/2011 04:57 PM2.0 µg/Kg 1ND

Aldrin 10/12/2011 04:57 PM1.0 µg/Kg 1ND

alpha-BHC 10/12/2011 04:57 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/12/2011 04:57 PM1.0 µg/Kg 1ND

beta-BHC 10/12/2011 04:57 PM1.0 µg/Kg 1ND

Chlordane 10/12/2011 04:57 PM8.5 µg/Kg 1ND

delta-BHC 10/12/2011 04:57 PM1.0 µg/Kg 1ND

Dieldrin 10/12/2011 04:57 PM2.0 µg/Kg 1ND

Endosulfan I 10/12/2011 04:57 PM1.0 µg/Kg 1ND

Endosulfan II 10/12/2011 04:57 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/12/2011 04:57 PM2.0 µg/Kg 1ND

Endrin 10/12/2011 04:57 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/12/2011 04:57 PM2.0 µg/Kg 1ND

Endrin ketone 10/12/2011 04:57 PM2.0 µg/Kg 1ND

gamma-BHC 10/12/2011 04:57 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/12/2011 04:57 PM1.0 µg/Kg 1ND

Heptachlor 10/12/2011 04:57 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/12/2011 04:57 PM1.0 µg/Kg 1ND

Methoxychlor 10/12/2011 04:57 PM5.0 µg/Kg 1ND

Toxaphene 10/12/2011 04:57 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/12/2011 04:57 PM39-104 %REC 168.2

 Surr: Tetrachloro-m-xylene 10/12/2011 04:57 PM43-100 %REC 165.8

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B54-1.5

Collection Date: 10/6/2011 8:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-002A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015A 76210QC Batch: PrepDate: 10/14/2011

Antimony 10/15/2011 03:44 PM2.0 mg/Kg 1ND

Arsenic 10/15/2011 03:44 PM1.0 mg/Kg 15.0

Barium 10/15/2011 03:44 PM1.0 mg/Kg 1520

Beryllium 10/15/2011 03:44 PM1.0 mg/Kg 1ND

Cadmium 10/15/2011 03:44 PM1.0 mg/Kg 1ND

Chromium 10/15/2011 03:44 PM1.0 mg/Kg 116

Cobalt 10/15/2011 03:44 PM1.0 mg/Kg 110

Copper 10/15/2011 03:44 PM2.0 mg/Kg 114

Lead 10/15/2011 03:44 PM1.0 mg/Kg 16.8

Molybdenum 10/15/2011 03:44 PM1.0 mg/Kg 1ND

Nickel 10/15/2011 03:44 PM1.0 mg/Kg 111

Selenium 10/15/2011 03:44 PM1.0 mg/Kg 1ND

Silver 10/15/2011 03:44 PM1.0 mg/Kg 1ND

Thallium 10/15/2011 03:44 PM1.0 mg/Kg 1ND

Vanadium 10/15/2011 03:44 PM1.0 mg/Kg 136

Zinc 10/15/2011 03:44 PM1.0 mg/Kg 127

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111014B 76207QC Batch: PrepDate: 10/14/2011

Mercury 10/14/2011 02:56 PM0.10 mg/Kg 1ND

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

4 of 56



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B55-0

Collection Date: 10/6/2011 8:44:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-003A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015A 76210QC Batch: PrepDate: 10/14/2011

Antimony 10/15/2011 03:47 PM2.0 mg/Kg 1ND

Arsenic 10/15/2011 03:47 PM1.0 mg/Kg 14.0

Barium 10/15/2011 03:47 PM1.0 mg/Kg 1150

Beryllium 10/15/2011 03:47 PM1.0 mg/Kg 1ND

Cadmium 10/15/2011 03:47 PM1.0 mg/Kg 1ND

Chromium 10/15/2011 03:47 PM1.0 mg/Kg 116

Cobalt 10/15/2011 03:47 PM1.0 mg/Kg 16.7

Copper 10/15/2011 03:47 PM2.0 mg/Kg 115

Lead 10/15/2011 03:47 PM1.0 mg/Kg 112

Molybdenum 10/15/2011 03:47 PM1.0 mg/Kg 1ND

Nickel 10/15/2011 03:47 PM1.0 mg/Kg 112

Selenium 10/15/2011 03:47 PM1.0 mg/Kg 1ND

Silver 10/15/2011 03:47 PM1.0 mg/Kg 1ND

Thallium 10/15/2011 03:47 PM1.0 mg/Kg 1ND

Vanadium 10/15/2011 03:47 PM1.0 mg/Kg 131

Zinc 10/15/2011 03:47 PM1.0 mg/Kg 136

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

4,4´-DDD 10/12/2011 05:11 PM2.0 µg/Kg 1ND

4,4´-DDE 10/12/2011 05:11 PM2.0 µg/Kg 1ND

4,4´-DDT 10/12/2011 05:11 PM2.0 µg/Kg 1ND

Aldrin 10/12/2011 05:11 PM1.0 µg/Kg 1ND

alpha-BHC 10/12/2011 05:11 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/12/2011 05:11 PM1.0 µg/Kg 1ND

beta-BHC 10/12/2011 05:11 PM1.0 µg/Kg 1ND

Chlordane 10/12/2011 05:11 PM8.5 µg/Kg 1ND

delta-BHC 10/12/2011 05:11 PM1.0 µg/Kg 1ND

Dieldrin 10/12/2011 05:11 PM2.0 µg/Kg 1ND

Endosulfan I 10/12/2011 05:11 PM1.0 µg/Kg 1ND

Endosulfan II 10/12/2011 05:11 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/12/2011 05:11 PM2.0 µg/Kg 1ND

Endrin 10/12/2011 05:11 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/12/2011 05:11 PM2.0 µg/Kg 1ND

Endrin ketone 10/12/2011 05:11 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B55-0

Collection Date: 10/6/2011 8:44:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-003A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

gamma-BHC 10/12/2011 05:11 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/12/2011 05:11 PM1.0 µg/Kg 1ND

Heptachlor 10/12/2011 05:11 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/12/2011 05:11 PM1.0 µg/Kg 1ND

Methoxychlor 10/12/2011 05:11 PM5.0 µg/Kg 1ND

Toxaphene 10/12/2011 05:11 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/12/2011 05:11 PM39-104 %REC 165.4

 Surr: Tetrachloro-m-xylene 10/12/2011 05:11 PM43-100 %REC 163.0

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111014B 76207QC Batch: PrepDate: 10/14/2011

Mercury 10/14/2011 02:58 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B56-0

Collection Date: 10/6/2011 9:20:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-004A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

4,4´-DDD 10/12/2011 05:25 PM2.0 µg/Kg 1ND

4,4´-DDE 10/12/2011 05:25 PM2.0 µg/Kg 1ND

4,4´-DDT 10/12/2011 05:25 PM2.0 µg/Kg 1ND

Aldrin 10/12/2011 05:25 PM1.0 µg/Kg 1ND

alpha-BHC 10/12/2011 05:25 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/12/2011 05:25 PM1.0 µg/Kg 1ND

beta-BHC 10/12/2011 05:25 PM1.0 µg/Kg 1ND

Chlordane 10/12/2011 05:25 PM8.5 µg/Kg 1ND

delta-BHC 10/12/2011 05:25 PM1.0 µg/Kg 1ND

Dieldrin 10/12/2011 05:25 PM2.0 µg/Kg 1ND

Endosulfan I 10/12/2011 05:25 PM1.0 µg/Kg 1ND

Endosulfan II 10/12/2011 05:25 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/12/2011 05:25 PM2.0 µg/Kg 1ND

Endrin 10/12/2011 05:25 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/12/2011 05:25 PM2.0 µg/Kg 1ND

Endrin ketone 10/12/2011 05:25 PM2.0 µg/Kg 1ND

gamma-BHC 10/12/2011 05:25 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/12/2011 05:25 PM1.0 µg/Kg 1ND

Heptachlor 10/12/2011 05:25 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/12/2011 05:25 PM1.0 µg/Kg 1ND

Methoxychlor 10/12/2011 05:25 PM5.0 µg/Kg 1ND

Toxaphene 10/12/2011 05:25 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/12/2011 05:25 PM39-104 %REC 170.6

 Surr: Tetrachloro-m-xylene 10/12/2011 05:25 PM43-100 %REC 170.0

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B56-1.5

Collection Date: 10/6/2011 9:25:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-005A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015A 76210QC Batch: PrepDate: 10/14/2011

Antimony 10/15/2011 03:50 PM2.0 mg/Kg 1ND

Arsenic 10/15/2011 03:50 PM1.0 mg/Kg 11.6

Barium 10/15/2011 03:50 PM1.0 mg/Kg 1120

Beryllium 10/15/2011 03:50 PM1.0 mg/Kg 1ND

Cadmium 10/15/2011 03:50 PM1.0 mg/Kg 1ND

Chromium 10/15/2011 03:50 PM1.0 mg/Kg 114

Cobalt 10/15/2011 03:50 PM1.0 mg/Kg 18.7

Copper 10/15/2011 03:50 PM2.0 mg/Kg 116

Lead 10/15/2011 03:50 PM1.0 mg/Kg 18.3

Molybdenum 10/15/2011 03:50 PM1.0 mg/Kg 1ND

Nickel 10/15/2011 03:50 PM1.0 mg/Kg 114

Selenium 10/15/2011 03:50 PM1.0 mg/Kg 1ND

Silver 10/15/2011 03:50 PM1.0 mg/Kg 1ND

Thallium 10/15/2011 03:50 PM1.0 mg/Kg 1ND

Vanadium 10/15/2011 03:50 PM1.0 mg/Kg 143

Zinc 10/15/2011 03:50 PM1.0 mg/Kg 134

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111014B 76207QC Batch: PrepDate: 10/14/2011

Mercury 10/14/2011 03:00 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B57-0

Collection Date: 10/6/2011 9:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-006A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015A 76210QC Batch: PrepDate: 10/14/2011

Antimony 10/15/2011 03:54 PM2.0 mg/Kg 1ND

Arsenic 10/15/2011 03:54 PM1.0 mg/Kg 13.8

Barium 10/15/2011 03:54 PM1.0 mg/Kg 1120

Beryllium 10/15/2011 03:54 PM1.0 mg/Kg 1ND

Cadmium 10/15/2011 03:54 PM1.0 mg/Kg 1ND

Chromium 10/15/2011 03:54 PM1.0 mg/Kg 113

Cobalt 10/15/2011 03:54 PM1.0 mg/Kg 15.5

Copper 10/15/2011 03:54 PM2.0 mg/Kg 115

Lead 10/15/2011 03:54 PM1.0 mg/Kg 16.0

Molybdenum 10/15/2011 03:54 PM1.0 mg/Kg 1ND

Nickel 10/15/2011 03:54 PM1.0 mg/Kg 111

Selenium 10/15/2011 03:54 PM1.0 mg/Kg 1ND

Silver 10/15/2011 03:54 PM1.0 mg/Kg 1ND

Thallium 10/15/2011 03:54 PM1.0 mg/Kg 1ND

Vanadium 10/15/2011 03:54 PM1.0 mg/Kg 128

Zinc 10/15/2011 03:54 PM1.0 mg/Kg 135

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

4,4´-DDD 10/12/2011 05:39 PM2.0 µg/Kg 1ND

4,4´-DDE 10/12/2011 05:39 PM2.0 µg/Kg 1ND

4,4´-DDT 10/12/2011 05:39 PM2.0 µg/Kg 1ND

Aldrin 10/12/2011 05:39 PM1.0 µg/Kg 1ND

alpha-BHC 10/12/2011 05:39 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/12/2011 05:39 PM1.0 µg/Kg 1ND

beta-BHC 10/12/2011 05:39 PM1.0 µg/Kg 1ND

Chlordane 10/12/2011 05:39 PM8.5 µg/Kg 1ND

delta-BHC 10/12/2011 05:39 PM1.0 µg/Kg 1ND

Dieldrin 10/12/2011 05:39 PM2.0 µg/Kg 1ND

Endosulfan I 10/12/2011 05:39 PM1.0 µg/Kg 1ND

Endosulfan II 10/12/2011 05:39 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/12/2011 05:39 PM2.0 µg/Kg 1ND

Endrin 10/12/2011 05:39 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/12/2011 05:39 PM2.0 µg/Kg 1ND

Endrin ketone 10/12/2011 05:39 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B57-0

Collection Date: 10/6/2011 9:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-006A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

gamma-BHC 10/12/2011 05:39 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/12/2011 05:39 PM1.0 µg/Kg 1ND

Heptachlor 10/12/2011 05:39 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/12/2011 05:39 PM1.0 µg/Kg 1ND

Methoxychlor 10/12/2011 05:39 PM5.0 µg/Kg 1ND

Toxaphene 10/12/2011 05:39 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/12/2011 05:39 PM39-104 %REC 161.6

 Surr: Tetrachloro-m-xylene 10/12/2011 05:39 PM43-100 %REC 158.7

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111014B 76207QC Batch: PrepDate: 10/14/2011

Mercury 10/14/2011 03:02 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B17-0

Collection Date: 10/6/2011 10:45:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-007A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015A 76210QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 03:57 PM1.0 mg/Kg 11.4

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111013C 76187QC Batch: PrepDate: 10/12/2011

DRO 10/13/2011 07:39 PM200 mg/Kg 202200

ORO 10/13/2011 07:39 PM200 mg/Kg 2012000

 Surr: p-Terphenyl SDO 10/13/2011 07:39 PM39-123 %REC 200

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B17-1

Collection Date: 10/6/2011 10:46:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-008A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015A 76210QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 04:00 PM1.0 mg/Kg 18.2

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

GRO 10/13/2011 11:56 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/13/2011 11:56 PM69-158 %REC 1104

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

Benzene 10/13/2011 11:56 PM5.0 µg/Kg 1ND

Ethylbenzene 10/13/2011 11:56 PM5.0 µg/Kg 1ND

m,p-Xylene 10/13/2011 11:56 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/13/2011 11:56 PM5.0 µg/Kg 1ND

o-Xylene 10/13/2011 11:56 PM5.0 µg/Kg 1ND

Toluene 10/13/2011 11:56 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/13/2011 11:56 PM65-140 %REC 1103

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B16-0

Collection Date: 10/6/2011 11:00:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-009A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Antimony 10/15/2011 04:26 PM2.0 mg/Kg 1ND

Arsenic 10/15/2011 04:26 PM1.0 mg/Kg 1ND

Barium 10/15/2011 04:26 PM1.0 mg/Kg 139

Beryllium 10/15/2011 04:26 PM1.0 mg/Kg 1ND

Cadmium 10/15/2011 04:26 PM1.0 mg/Kg 1ND

Chromium 10/15/2011 04:26 PM1.0 mg/Kg 120

Cobalt 10/15/2011 04:26 PM1.0 mg/Kg 114

Copper 10/15/2011 04:26 PM2.0 mg/Kg 120

Lead 10/15/2011 04:26 PM1.0 mg/Kg 13.1

Molybdenum 10/15/2011 04:26 PM1.0 mg/Kg 1ND

Nickel 10/15/2011 04:26 PM1.0 mg/Kg 130

Selenium 10/15/2011 04:26 PM1.0 mg/Kg 1ND

Silver 10/15/2011 04:26 PM1.0 mg/Kg 1ND

Thallium 10/15/2011 04:26 PM1.0 mg/Kg 1ND

Vanadium 10/15/2011 04:26 PM1.0 mg/Kg 135

Zinc 10/15/2011 04:26 PM1.0 mg/Kg 131

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111013C 76187QC Batch: PrepDate: 10/12/2011

DRO 10/13/2011 03:25 PM2.0 mg/Kg 113

ORO 10/13/2011 03:25 PM2.0 mg/Kg 174

 Surr: p-Terphenyl 10/13/2011 03:25 PM39-123 %REC 178.3

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111014B 76207QC Batch: PrepDate: 10/14/2011

Mercury 10/14/2011 03:04 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B16-1

Collection Date: 10/6/2011 11:01:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-010A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 04:29 PM1.0 mg/Kg 133

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

GRO 10/14/2011 12:12 AM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/14/2011 12:12 AM69-158 %REC 1104

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

Benzene 10/14/2011 12:12 AM5.0 µg/Kg 1ND

Ethylbenzene 10/14/2011 12:12 AM5.0 µg/Kg 1ND

m,p-Xylene 10/14/2011 12:12 AM10 µg/Kg 1ND

Methyl tert-butyl ether 10/14/2011 12:12 AM5.0 µg/Kg 1ND

o-Xylene 10/14/2011 12:12 AM5.0 µg/Kg 1ND

Toluene 10/14/2011 12:12 AM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/14/2011 12:12 AM65-140 %REC 1102

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B15-0

Collection Date: 10/6/2011 11:13:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-011A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 04:33 PM1.0 mg/Kg 146

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111013C 76187QC Batch: PrepDate: 10/12/2011

DRO 10/13/2011 06:57 PM40 mg/Kg 10140

ORO 10/13/2011 06:57 PM40 mg/Kg 10740

 Surr: p-Terphenyl SDO 10/13/2011 06:57 PM39-123 %REC 100

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B15-1

Collection Date: 10/6/2011 11:14:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-012A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 04:36 PM1.0 mg/Kg 1110

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

GRO 10/14/2011 12:27 AM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/14/2011 12:27 AM69-158 %REC 1108

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

Benzene 10/14/2011 12:27 AM5.0 µg/Kg 1ND

Ethylbenzene 10/14/2011 12:27 AM5.0 µg/Kg 1ND

m,p-Xylene 10/14/2011 12:27 AM10 µg/Kg 1ND

Methyl tert-butyl ether 10/14/2011 12:27 AM5.0 µg/Kg 1ND

o-Xylene 10/14/2011 12:27 AM5.0 µg/Kg 1ND

Toluene 10/14/2011 12:27 AM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/14/2011 12:27 AM65-140 %REC 1105

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B14-0

Collection Date: 10/6/2011 11:20:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-013A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 04:40 PM1.0 mg/Kg 14.7

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111013C 76187QC Batch: PrepDate: 10/12/2011

DRO 10/13/2011 03:36 PM2.0 mg/Kg 115

ORO 10/13/2011 03:36 PM2.0 mg/Kg 169

 Surr: p-Terphenyl 10/13/2011 03:36 PM39-123 %REC 175.9

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B14-1

Collection Date: 10/6/2011 11:21:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-014A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 04:43 PM1.0 mg/Kg 13.0

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

GRO 10/14/2011 12:42 AM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/14/2011 12:42 AM69-158 %REC 1104

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

Benzene 10/14/2011 12:42 AM5.0 µg/Kg 1ND

Ethylbenzene 10/14/2011 12:42 AM5.0 µg/Kg 1ND

m,p-Xylene 10/14/2011 12:42 AM10 µg/Kg 1ND

Methyl tert-butyl ether 10/14/2011 12:42 AM5.0 µg/Kg 1ND

o-Xylene 10/14/2011 12:42 AM5.0 µg/Kg 1ND

Toluene 10/14/2011 12:42 AM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/14/2011 12:42 AM65-140 %REC 1102

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B14-2

Collection Date: 10/6/2011 11:22:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-015A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 04:47 PM1.0 mg/Kg 13.2

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B13-0

Collection Date: 10/6/2011 11:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-016A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 04:50 PM1.0 mg/Kg 11.8

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111013C 76187QC Batch: PrepDate: 10/12/2011

DRO 10/13/2011 07:08 PM100 mg/Kg 10690

ORO 10/13/2011 07:08 PM100 mg/Kg 104300

 Surr: p-Terphenyl SDO 10/13/2011 07:08 PM39-123 %REC 100

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 56



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B13-1

Collection Date: 10/6/2011 11:41:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-017A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Antimony 10/15/2011 04:54 PM2.0 mg/Kg 1ND

Arsenic 10/15/2011 04:54 PM1.0 mg/Kg 1ND

Barium 10/15/2011 04:54 PM1.0 mg/Kg 111

Beryllium 10/15/2011 04:54 PM1.0 mg/Kg 1ND

Cadmium 10/15/2011 04:54 PM1.0 mg/Kg 1ND

Chromium 10/15/2011 04:54 PM1.0 mg/Kg 19.3

Cobalt 10/15/2011 04:54 PM1.0 mg/Kg 115

Copper 10/15/2011 04:54 PM2.0 mg/Kg 121

Lead 10/15/2011 04:54 PM1.0 mg/Kg 17.8

Molybdenum 10/15/2011 04:54 PM1.0 mg/Kg 1ND

Nickel 10/15/2011 04:54 PM1.0 mg/Kg 119

Selenium 10/15/2011 04:54 PM1.0 mg/Kg 1ND

Silver 10/15/2011 04:54 PM1.0 mg/Kg 1ND

Thallium 10/15/2011 04:54 PM1.0 mg/Kg 1ND

Vanadium 10/15/2011 04:54 PM1.0 mg/Kg 181

Zinc 10/15/2011 04:54 PM1.0 mg/Kg 1140

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

GRO 10/14/2011 12:58 AM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/14/2011 12:58 AM69-158 %REC 198.0

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

Benzene 10/14/2011 12:58 AM5.0 µg/Kg 1ND

Ethylbenzene 10/14/2011 12:58 AM5.0 µg/Kg 1ND

m,p-Xylene 10/14/2011 12:58 AM10 µg/Kg 1ND

Methyl tert-butyl ether 10/14/2011 12:58 AM5.0 µg/Kg 1ND

o-Xylene 10/14/2011 12:58 AM5.0 µg/Kg 1ND

Toluene 10/14/2011 12:58 AM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/14/2011 12:58 AM65-140 %REC 195.6

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B13-1

Collection Date: 10/6/2011 11:41:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-017A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111014B 76207QC Batch: PrepDate: 10/14/2011

Mercury 10/14/2011 02:17 PM0.10 mg/Kg 10.46

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 56



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B13-2

Collection Date: 10/6/2011 11:42:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-018A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 05:05 PM1.0 mg/Kg 13.4

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B12-0

Collection Date: 10/6/2011 11:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-019A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 05:09 PM1.0 mg/Kg 11.7

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111013C 76187QC Batch: PrepDate: 10/12/2011

DRO 10/13/2011 07:29 PM200 mg/Kg 202400

ORO 10/13/2011 07:29 PM200 mg/Kg 2014000

 Surr: p-Terphenyl SDO 10/13/2011 07:29 PM39-123 %REC 200

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B12-1

Collection Date: 10/6/2011 11:51:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-020A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 05:13 PM1.0 mg/Kg 13.6

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

GRO 10/14/2011 01:13 AM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/14/2011 01:13 AM69-158 %REC 1104

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

Benzene 10/14/2011 01:13 AM5.0 µg/Kg 1ND

Ethylbenzene 10/14/2011 01:13 AM5.0 µg/Kg 1ND

m,p-Xylene 10/14/2011 01:13 AM10 µg/Kg 1ND

Methyl tert-butyl ether 10/14/2011 01:13 AM5.0 µg/Kg 1ND

o-Xylene 10/14/2011 01:13 AM5.0 µg/Kg 1ND

Toluene 10/14/2011 01:13 AM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/14/2011 01:13 AM65-140 %REC 1103

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B12-2

Collection Date: 10/6/2011 11:52:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-021A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 05:16 PM1.0 mg/Kg 13.1

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B11-0

Collection Date: 10/6/2011 12:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-022A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 05:20 PM1.0 mg/Kg 1630

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111013C 76187QC Batch: PrepDate: 10/12/2011

DRO 10/13/2011 06:47 PM40 mg/Kg 10130

ORO 10/13/2011 06:47 PM40 mg/Kg 10760

 Surr: p-Terphenyl SDO 10/13/2011 06:47 PM39-123 %REC 100

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B11-1

Collection Date: 10/6/2011 12:06:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-023A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 05:23 PM1.0 mg/Kg 15.9

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

GRO 10/14/2011 01:29 AM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/14/2011 01:29 AM69-158 %REC 1105

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111013B E11VS354QC Batch: PrepDate:

Benzene 10/14/2011 01:29 AM5.0 µg/Kg 1ND

Ethylbenzene 10/14/2011 01:29 AM5.0 µg/Kg 1ND

m,p-Xylene 10/14/2011 01:29 AM10 µg/Kg 1ND

Methyl tert-butyl ether 10/14/2011 01:29 AM5.0 µg/Kg 1ND

o-Xylene 10/14/2011 01:29 AM5.0 µg/Kg 1ND

Toluene 10/14/2011 01:29 AM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/14/2011 01:29 AM65-140 %REC 1104

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B11-2

Collection Date: 10/6/2011 12:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-024A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Antimony 10/15/2011 05:27 PM2.0 mg/Kg 1ND

Arsenic 10/15/2011 05:27 PM1.0 mg/Kg 16.2

Barium 10/15/2011 05:27 PM1.0 mg/Kg 140

Beryllium 10/15/2011 05:27 PM1.0 mg/Kg 1ND

Cadmium 10/15/2011 05:27 PM1.0 mg/Kg 1ND

Chromium 10/15/2011 05:27 PM1.0 mg/Kg 112

Cobalt 10/15/2011 05:27 PM1.0 mg/Kg 11.5

Copper 10/15/2011 05:27 PM2.0 mg/Kg 14.0

Lead 10/15/2011 05:27 PM1.0 mg/Kg 15.7

Molybdenum 10/15/2011 05:27 PM1.0 mg/Kg 1ND

Nickel 10/15/2011 05:27 PM1.0 mg/Kg 19.1

Selenium 10/15/2011 05:27 PM1.0 mg/Kg 1ND

Silver 10/15/2011 05:27 PM1.0 mg/Kg 1ND

Thallium 10/15/2011 05:27 PM1.0 mg/Kg 1ND

Vanadium 10/15/2011 05:27 PM1.0 mg/Kg 113

Zinc 10/15/2011 05:27 PM1.0 mg/Kg 110

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111014A 76208QC Batch: PrepDate: 10/14/2011

Mercury 10/14/2011 01:18 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B69-0

Collection Date: 10/6/2011 12:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-025A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Antimony 10/15/2011 05:30 PM2.0 mg/Kg 1ND

Arsenic 10/15/2011 05:30 PM1.0 mg/Kg 12.3

Barium 10/15/2011 05:30 PM1.0 mg/Kg 191

Beryllium 10/15/2011 05:30 PM1.0 mg/Kg 1ND

Cadmium 10/15/2011 05:30 PM1.0 mg/Kg 1ND

Chromium 10/15/2011 05:30 PM1.0 mg/Kg 116

Cobalt 10/15/2011 05:30 PM1.0 mg/Kg 17.9

Copper 10/15/2011 05:30 PM2.0 mg/Kg 121

Lead 10/15/2011 05:30 PM1.0 mg/Kg 194

Molybdenum 10/15/2011 05:30 PM1.0 mg/Kg 1ND

Nickel 10/15/2011 05:30 PM1.0 mg/Kg 112

Selenium 10/15/2011 05:30 PM1.0 mg/Kg 1ND

Silver 10/15/2011 05:30 PM1.0 mg/Kg 1ND

Thallium 10/15/2011 05:30 PM1.0 mg/Kg 1ND

Vanadium 10/15/2011 05:30 PM1.0 mg/Kg 145

Zinc 10/15/2011 05:30 PM1.0 mg/Kg 187

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

4,4´-DDD 10/12/2011 05:53 PM2.0 µg/Kg 1ND

4,4´-DDE 10/12/2011 05:53 PM2.0 µg/Kg 1ND

4,4´-DDT 10/12/2011 05:53 PM2.0 µg/Kg 1ND

Aldrin 10/12/2011 05:53 PM1.0 µg/Kg 1ND

alpha-BHC 10/12/2011 05:53 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/12/2011 05:53 PM1.0 µg/Kg 1ND

beta-BHC 10/12/2011 05:53 PM1.0 µg/Kg 1ND

Chlordane 10/12/2011 05:53 PM8.5 µg/Kg 1ND

delta-BHC 10/12/2011 05:53 PM1.0 µg/Kg 1ND

Dieldrin 10/12/2011 05:53 PM2.0 µg/Kg 1ND

Endosulfan I 10/12/2011 05:53 PM1.0 µg/Kg 1ND

Endosulfan II 10/12/2011 05:53 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/12/2011 05:53 PM2.0 µg/Kg 1ND

Endrin 10/12/2011 05:53 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/12/2011 05:53 PM2.0 µg/Kg 1ND

Endrin ketone 10/12/2011 05:53 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B69-0

Collection Date: 10/6/2011 12:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-025A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

gamma-BHC 10/12/2011 05:53 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/12/2011 05:53 PM1.0 µg/Kg 1ND

Heptachlor 10/12/2011 05:53 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/12/2011 05:53 PM1.0 µg/Kg 1ND

Methoxychlor 10/12/2011 05:53 PM5.0 µg/Kg 1ND

Toxaphene 10/12/2011 05:53 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/12/2011 05:53 PM39-104 %REC 163.4

 Surr: Tetrachloro-m-xylene 10/12/2011 05:53 PM43-100 %REC 161.8

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111014A 76208QC Batch: PrepDate: 10/14/2011

Mercury 10/14/2011 01:25 PM0.10 mg/Kg 10.31

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B17-2

Collection Date: 10/6/2011 10:47:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-026A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 05:34 PM1.0 mg/Kg 16.7

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B16-2

Collection Date: 10/6/2011 11:02:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-027A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 05:37 PM1.0 mg/Kg 15.9

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B15-2

Collection Date: 10/6/2011 11:15:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-028A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111015B 76211QC Batch: PrepDate: 10/14/2011

Lead 10/15/2011 05:48 PM1.0 mg/Kg 13.0

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B62-0, B61-0

Collection Date: 10/6/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-031A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111014A 76212QC Batch: PrepDate: 10/14/2011

Antimony 10/14/2011 12:57 PM2.0 mg/Kg 1ND

Arsenic 10/14/2011 12:57 PM1.0 mg/Kg 12.6

Barium 10/14/2011 12:57 PM1.0 mg/Kg 180

Beryllium 10/14/2011 12:57 PM1.0 mg/Kg 1ND

Cadmium 10/14/2011 12:57 PM1.0 mg/Kg 1ND

Chromium 10/14/2011 12:57 PM1.0 mg/Kg 17.3

Cobalt 10/14/2011 12:57 PM1.0 mg/Kg 13.9

Copper 10/14/2011 12:57 PM2.0 mg/Kg 19.3

Lead 10/14/2011 12:57 PM1.0 mg/Kg 15.6

Molybdenum 10/14/2011 12:57 PM1.0 mg/Kg 1ND

Nickel 10/14/2011 12:57 PM1.0 mg/Kg 19.1

Selenium 10/14/2011 12:57 PM1.0 mg/Kg 1ND

Silver 10/14/2011 12:57 PM1.0 mg/Kg 1ND

Thallium 10/14/2011 12:57 PM1.0 mg/Kg 1ND

Vanadium 10/14/2011 12:57 PM1.0 mg/Kg 117

Zinc 10/14/2011 12:57 PM1.0 mg/Kg 135

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

4,4´-DDD 10/12/2011 06:06 PM2.0 µg/Kg 1ND

4,4´-DDE 10/12/2011 06:06 PM2.0 µg/Kg 1ND

4,4´-DDT 10/12/2011 06:06 PM2.0 µg/Kg 1ND

Aldrin 10/12/2011 06:06 PM1.0 µg/Kg 1ND

alpha-BHC 10/12/2011 06:06 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/12/2011 06:06 PM1.0 µg/Kg 1ND

beta-BHC 10/12/2011 06:06 PM1.0 µg/Kg 1ND

Chlordane 10/12/2011 06:06 PM8.5 µg/Kg 1ND

delta-BHC 10/12/2011 06:06 PM1.0 µg/Kg 1ND

Dieldrin 10/12/2011 06:06 PM2.0 µg/Kg 1ND

Endosulfan I 10/12/2011 06:06 PM1.0 µg/Kg 1ND

Endosulfan II 10/12/2011 06:06 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/12/2011 06:06 PM2.0 µg/Kg 1ND

Endrin 10/12/2011 06:06 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/12/2011 06:06 PM2.0 µg/Kg 1ND

Endrin ketone 10/12/2011 06:06 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B62-0, B61-0

Collection Date: 10/6/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-031A

DF

Advanced Technology Laboratories Print Date: 20-Oct-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111012B 76172QC Batch: PrepDate: 10/12/2011

gamma-BHC 10/12/2011 06:06 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/12/2011 06:06 PM1.0 µg/Kg 1ND

Heptachlor 10/12/2011 06:06 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/12/2011 06:06 PM1.0 µg/Kg 1ND

Methoxychlor 10/12/2011 06:06 PM5.0 µg/Kg 1ND

Toxaphene 10/12/2011 06:06 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/12/2011 06:06 PM39-104 %REC 160.8

 Surr: Tetrachloro-m-xylene 10/12/2011 06:06 PM43-100 %REC 151.1

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111014A 76208QC Batch: PrepDate: 10/14/2011

Mercury 10/14/2011 01:27 PM0.10 mg/Kg 1ND

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 

20-Oct-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76210

Batch ID: 76210 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137553

SeqNo: 2259304

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.222

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.00.178

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-76210

Batch ID: 76210 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137553

SeqNo: 2259305

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 93.4 80 1202.0 0.222246.943

Arsenic 50.00 89.0 80 1201.0 044.487

Barium 50.00 94.8 80 1201.0 047.408

Beryllium 50.00 94.3 80 1201.0 047.154

Cadmium 50.00 90.3 80 1201.0 045.170

Chromium 50.00 89.7 80 1201.0 044.869

Cobalt 50.00 94.5 80 1201.0 047.254

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76210

Batch ID: 76210 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137553

SeqNo: 2259305

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 93.0 80 1202.0 0.177846.676

Lead 50.00 95.5 80 1201.0 047.726

Molybdenum 50.00 95.7 80 1201.0 047.847

Nickel 50.00 93.0 80 1201.0 046.514

Selenium 50.00 86.3 80 1201.0 043.166

Silver 50.00 92.0 80 1201.0 046.004

Thallium 50.00 91.3 80 1201.0 045.630

Vanadium 50.00 95.9 80 1201.0 047.940

Zinc 50.00 91.5 80 1201.0 045.730

Sample ID: 120226-008A-MS

Batch ID: 76210 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B17-1

RunNo: 137553

SeqNo: 2259326

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 71.3 44 1052.0 0.297689.477

Arsenic 125.0 72.0 57 1031.0 3.87293.810

Barium 125.0 78.9 36 1341.0 169.9268.533

Beryllium 125.0 77.1 64 1061.0 0.215996.548

Cadmium 125.0 72.8 58 1021.0 0.523191.498

Chromium 125.0 73.4 55 1051.0 14.31106.052

Cobalt 125.0 76.0 59 1051.0 6.473101.450

Copper 125.0 83.3 64 1172.0 16.07120.153

Lead 125.0 75.5 46 1161.0 8.241102.605

Molybdenum 125.0 76.6 59 1081.0 095.786

Nickel 125.0 73.6 52 1091.0 12.55104.503

Selenium 125.0 70.6 56 1001.0 088.195

Silver 125.0 78.8 65 1071.0 098.545

Thallium 125.0 72.2 47 1001.0 090.192

Vanadium 125.0 81.5 64 1101.0 32.21134.060

Zinc 125.0 72.6 37 1231.0 42.32133.041

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120226-008A-MSD

Batch ID: 76210 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B17-1

RunNo: 137553

SeqNo: 2259327

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 77.0 44 105 202.0 0.2976 89.48 7.5596.500

Arsenic 125.0 75.5 57 103 201.0 3.872 93.81 4.6598.281

Barium 125.0 71.2 36 134 201.0 169.9 268.5 3.63258.946

Beryllium 125.0 81.7 64 106 201.0 0.2159 96.55 5.80102.313

Cadmium 125.0 76.6 58 102 201.0 0.5231 91.50 5.1096.282

Chromium 125.0 76.8 55 105 201.0 14.31 106.1 3.99110.370

Cobalt 125.0 80.6 59 105 201.0 6.473 101.5 5.49107.173

Copper 125.0 88.4 64 117 202.0 16.07 120.2 5.18126.543

Lead 125.0 79.6 46 116 201.0 8.241 102.6 4.93107.791

Molybdenum 125.0 80.7 59 108 201.0 0 95.79 5.16100.858

Nickel 125.0 78.5 52 109 201.0 12.55 104.5 5.72110.652

Selenium 125.0 73.9 56 100 201.0 0 88.19 4.6692.399

Silver 125.0 83.3 65 107 201.0 0 98.54 5.49104.107

Thallium 125.0 75.8 47 100 201.0 0 90.19 4.8894.708

Vanadium 125.0 85.1 64 110 201.0 32.21 134.1 3.33138.599

Zinc 125.0 77.1 37 123 201.0 42.32 133.0 4.12138.636

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76211

Batch ID: 76211 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137555

SeqNo: 2259443

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.512

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.00.025

Cobalt 1.0ND

Copper 2.00.623

Lead 1.00.163

Molybdenum 1.0ND

Nickel 1.0ND

Selenium 1.0ND

Silver 1.00.072

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-76211

Batch ID: 76211 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137555

SeqNo: 2259444

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 91.9 80 1202.0 0.512446.484

Arsenic 50.00 86.6 80 1201.0 043.320

Barium 50.00 95.4 80 1201.0 047.697

Beryllium 50.00 94.5 80 1201.0 047.263

Cadmium 50.00 90.2 80 1201.0 045.118

Chromium 50.00 88.2 80 1201.0 0.0248444.117

Cobalt 50.00 93.8 80 1201.0 046.900

Copper 50.00 90.9 80 1202.0 0.622946.090

Lead 50.00 92.5 80 1201.0 0.162746.400

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76211

Batch ID: 76211 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137555

SeqNo: 2259444

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 94.7 80 1201.0 047.334

Nickel 50.00 91.4 80 1201.0 045.707

Selenium 50.00 84.7 80 1201.0 042.347

Silver 50.00 90.2 80 1201.0 0.0716145.155

Thallium 50.00 89.7 80 1201.0 044.830

Vanadium 50.00 94.3 80 1201.0 047.163

Zinc 50.00 91.6 80 1201.0 045.779

Sample ID: 120226-028A-MS

Batch ID: 76211 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B15-2

RunNo: 137555

SeqNo: 2259465

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 85.9 44 1052.0 0.7079108.058

Arsenic 125.0 85.8 57 1031.0 7.364114.582

Barium 125.0 92.5 36 1341.0 46.03161.605

Beryllium 125.0 89.2 64 1061.0 0.1784111.735

Cadmium 125.0 85.5 58 1021.0 0.4875107.321

Chromium 125.0 85.5 55 1051.0 30.57137.465

Cobalt 125.0 89.9 59 1051.0 5.715118.095

Copper 125.0 95.1 64 1172.0 4.499123.364

Lead 125.0 88.0 46 1161.0 3.005113.017

Molybdenum 125.0 88.8 59 1081.0 0.06263111.043

Nickel 125.0 89.9 52 1091.0 47.87160.282

Selenium 125.0 83.0 56 1001.0 0103.713

Silver 125.0 91.7 65 1071.0 0114.564

Thallium 125.0 87.2 47 1001.0 0108.979

Vanadium 125.0 92.3 64 1101.0 19.19134.559

Zinc 125.0 85.9 37 1231.0 12.76120.169

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120226-028A-MSD

Batch ID: 76211 TestNo: EPA 6010B Analysis Date: 10/15/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B15-2

RunNo: 137555

SeqNo: 2259466

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 84.4 44 105 202.0 0.7079 108.1 1.73106.207

Arsenic 125.0 83.6 57 103 201.0 7.364 114.6 2.41111.850

Barium 125.0 99.6 36 134 201.0 46.03 161.6 5.36170.505

Beryllium 125.0 89.2 64 106 201.0 0.1784 111.7 0.0949111.629

Cadmium 125.0 84.6 58 102 201.0 0.4875 107.3 1.06106.193

Chromium 125.0 92.2 55 105 201.0 30.57 137.5 5.94145.884

Cobalt 125.0 88.4 59 105 201.0 5.715 118.1 1.64116.174

Copper 125.0 96.1 64 117 202.0 4.499 123.4 0.977124.576

Lead 125.0 87.7 46 116 201.0 3.005 113.0 0.327112.648

Molybdenum 125.0 88.1 59 108 201.0 0.06263 111.0 0.768110.193

Nickel 125.0 94.3 52 109 201.0 47.87 160.3 3.34165.731

Selenium 125.0 81.9 56 100 201.0 0 103.7 1.27102.404

Silver 125.0 92.1 65 107 201.0 0 114.6 0.524115.166

Thallium 125.0 86.0 47 100 201.0 0 109.0 1.33107.540

Vanadium 125.0 92.4 64 110 201.0 19.19 134.6 0.0571134.636

Zinc 125.0 84.1 37 123 201.0 12.76 120.2 1.87117.947

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76212

Batch ID: 76212 TestNo: EPA 6010B Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137513

SeqNo: 2258746

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.190

Arsenic 1.00.052

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.0ND

Cobalt 1.0ND

Copper 2.0ND

Lead 1.0ND

Molybdenum 1.0ND

Nickel 1.00.046

Selenium 1.0ND

Silver 1.0ND

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-76212

Batch ID: 76212 TestNo: EPA 6010B Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137513

SeqNo: 2258747

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 93.2 80 1202.0 0.189646.783

Arsenic 50.00 89.0 80 1201.0 0.0518644.574

Barium 50.00 98.0 80 1201.0 048.983

Beryllium 50.00 95.5 80 1201.0 047.757

Cadmium 50.00 92.8 80 1201.0 046.410

Chromium 50.00 91.5 80 1201.0 045.753

Cobalt 50.00 97.0 80 1201.0 048.491

Copper 50.00 95.6 80 1202.0 047.782

Lead 50.00 95.1 80 1201.0 047.567

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76212

Batch ID: 76212 TestNo: EPA 6010B Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137513

SeqNo: 2258747

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 98.9 80 1201.0 049.444

Nickel 50.00 95.8 80 1201.0 0.0461447.935

Selenium 50.00 87.0 80 1201.0 043.491

Silver 50.00 93.0 80 1201.0 046.508

Thallium 50.00 94.3 80 1201.0 047.148

Vanadium 50.00 98.5 80 1201.0 049.273

Zinc 50.00 94.1 80 1201.0 047.033

Sample ID: 120268-012A-MS

Batch ID: 76212 TestNo: EPA 6010B Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137513

SeqNo: 2258760

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 69.0 44 1052.0 086.192

Arsenic 125.0 75.6 57 1031.0 094.449

Barium 125.0 82.2 36 1341.0 69.39172.138

Beryllium 125.0 81.5 64 1061.0 0101.910

Cadmium 125.0 76.0 58 1021.0 0.540395.484

Chromium 125.0 76.7 55 1051.0 13.28109.212

Cobalt 125.0 79.6 59 1051.0 7.248106.713

Copper 125.0 91.1 64 1172.0 11.97125.867

Lead 125.0 77.3 46 1161.0 5.741102.364

Molybdenum 125.0 81.7 59 1081.0 0102.121

Nickel 125.0 78.7 52 1091.0 10.04108.442

Selenium 125.0 74.9 56 1001.0 093.681

Silver 125.0 85.2 65 1071.0 0106.451

Thallium 125.0 68.5 47 1001.0 085.585

Vanadium 125.0 86.8 64 1101.0 28.90137.338

Zinc 125.0 75.9 37 1231.0 47.84142.725

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120268-012A-MSD

Batch ID: 76212 TestNo: EPA 6010B Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137513

SeqNo: 2258761

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 71.0 44 105 202.0 0 86.19 2.9288.746

Arsenic 125.0 77.4 57 103 201.0 0 94.45 2.4296.764

Barium 125.0 85.5 36 134 201.0 69.39 172.1 2.38176.279

Beryllium 125.0 83.0 64 106 201.0 0 101.9 1.80103.756

Cadmium 125.0 77.5 58 102 201.0 0.5403 95.48 2.0297.430

Chromium 125.0 79.0 55 105 201.0 13.28 109.2 2.52111.995

Cobalt 125.0 81.2 59 105 201.0 7.248 106.7 1.93108.794

Copper 125.0 93.2 64 117 202.0 11.97 125.9 2.07128.506

Lead 125.0 79.0 46 116 201.0 5.741 102.4 2.01104.443

Molybdenum 125.0 83.3 59 108 201.0 0 102.1 1.93104.107

Nickel 125.0 81.0 52 109 201.0 10.04 108.4 2.62111.321

Selenium 125.0 76.6 56 100 201.0 0 93.68 2.1495.706

Silver 125.0 86.9 65 107 201.0 0 106.5 2.00108.602

Thallium 125.0 69.7 47 100 201.0 0 85.59 1.8187.150

Vanadium 125.0 89.3 64 110 201.0 28.90 137.3 2.30140.528

Zinc 125.0 77.0 37 123 201.0 47.84 142.7 0.948144.084

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76207

Batch ID: 76207 TestNo: EPA 7471A Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137516

SeqNo: 2258829

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-76207

Batch ID: 76207 TestNo: EPA 7471A Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137516

SeqNo: 2258830

LCSSampType: TestCode: 7471_S

Mercury 0.8300 114 80 1200.10 00.943

Sample ID: 120226-017A-MS

Batch ID: 76207 TestNo: EPA 7471A Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B13-1

RunNo: 137516

SeqNo: 2258831

MSSampType: TestCode: 7471_S

Mercury 0.8300 55.6 70 130 S0.10 0.45760.919

Sample ID: 120226-017A-MSD

Batch ID: 76207 TestNo: EPA 7471A Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B13-1

RunNo: 137516

SeqNo: 2258832

MSDSampType: TestCode: 7471_S

Mercury 0.8300 46.9 70 130 20 S0.10 0.4576 0.9193 8.160.847

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76208

Batch ID: 76208 TestNo: EPA 7471A Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137506

SeqNo: 2258619

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: 120268-012A-MS

Batch ID: 76208 TestNo: EPA 7471A Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137506

SeqNo: 2258620

MSSampType: TestCode: 7471_S

Mercury 0.8300 105 70 1300.10 0.010470.884

Sample ID: 120268-012A-MSD

Batch ID: 76208 TestNo: EPA 7471A Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137506

SeqNo: 2258621

MSDSampType: TestCode: 7471_S

Mercury 0.8300 107 70 130 200.10 0.01047 0.8842 1.740.900

Sample ID: LCS-76208

Batch ID: 76208 TestNo: EPA 7471A Analysis Date: 10/14/2011

Prep Date: 10/14/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137506

SeqNo: 2258624

LCSSampType: TestCode: 7471_S

Mercury 0.8300 108 80 1200.10 00.895

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-76187

Batch ID: 76187 TestNo: EPA 8015B(M Analysis Date: 10/13/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137496

SeqNo: 2258367

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND

ORO 1.0ND

 Surr: p-Terphenyl 2.670 78.5 39 1232.097

Sample ID: LCS-76187

Batch ID: 76187 TestNo: EPA 8015B(M Analysis Date: 10/13/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137496

SeqNo: 2258368

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 61.4 37 1091.0 020.264

 Surr: p-Terphenyl 2.670 79.9 39 1232.132

Sample ID: 120200-003AMS

Batch ID: 76187 TestNo: EPA 8015B(M Analysis Date: 10/13/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137496

SeqNo: 2258369

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 52.4 29 1071.0 017.279

 Surr: p-Terphenyl 2.670 65.9 39 1231.760

Sample ID: 120200-003AMSD

Batch ID: 76187 TestNo: EPA 8015B(M Analysis Date: 10/13/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137496

SeqNo: 2258370

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 55.5 29 107 201.0 0 17.28 5.7618.304

 Surr: p-Terphenyl 2.670 71.3 39 123 001.903

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E111013LC3

Batch ID: E11VS354 TestNo: EPA 8015B(M Analysis Date: 10/13/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137493

SeqNo: 2258228

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 98.8 70 1301.0 04.940

 Surr: Bromofluorobenzene (FID) 100.0 120 69 158119.796

Sample ID: E111013MB2MS

Batch ID: E11VS354 TestNo: EPA 8015B(M Analysis Date: 10/13/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137493

SeqNo: 2258229

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 96.2 46 1351.0 04.810

 Surr: Bromofluorobenzene (FID) 100.0 122 69 158122.398

Sample ID: E111013MB2MSD

Batch ID: E11VS354 TestNo: EPA 8015B(M Analysis Date: 10/13/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137493

SeqNo: 2258230

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 98.8 46 135 201.0 0 4.810 2.654.939

 Surr: Bromofluorobenzene (FID) 100.0 119 69 158 00119.230

Sample ID: E111013MB2

Batch ID: E11VS354 TestNo: EPA 8015B(M Analysis Date: 10/13/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137493

SeqNo: 2258231

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 86.3 69 15886.260

Sample ID: 120226-023AMS

Batch ID: E11VS354 TestNo: EPA 8015B(M Analysis Date: 10/14/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B11-1

RunNo: 137493

SeqNo: 2258243

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 83.6 46 1351.0 04.182

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 120226-023AMS

Batch ID: E11VS354 TestNo: EPA 8015B(M Analysis Date: 10/14/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B11-1

RunNo: 137493

SeqNo: 2258243

MSSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 129 69 158128.666

Sample ID: 120226-023AMSD

Batch ID: E11VS354 TestNo: EPA 8015B(M Analysis Date: 10/14/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B11-1

RunNo: 137493

SeqNo: 2258244

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 82.5 46 135 201.0 0 4.182 1.324.127

 Surr: Bromofluorobenzene (FID) 100.0 124 69 158 00124.084

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111013LC4

Batch ID: E11VS354 TestNo: EPA 8021B Analysis Date: 10/13/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137493

SeqNo: 2258258

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 99.5 70 1305.0 099.539

Ethylbenzene 100.0 102 70 1305.0 0101.682

m,p-Xylene 200.0 103 70 13010 0206.395

Methyl tert-butyl ether 100.0 96.5 70 1305.0 096.500

o-Xylene 100.0 105 70 1305.0 0104.551

Toluene 100.0 102 70 1305.0 0101.761

 Surr: Bromofluorobenzene (PID) 100.0 93.6 65 14093.624

Sample ID: E111013MB2MS

Batch ID: E11VS354 TestNo: EPA 8021B Analysis Date: 10/13/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137493

SeqNo: 2258260

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 154 69 2645.0 034.065

Ethylbenzene 42.30 128 37 1615.0 054.209

m,p-Xylene 180.2 104 30 14910 0186.980

Methyl tert-butyl ether 578.9 68.7 39 1215.0 0397.843

o-Xylene 64.80 109 31 1665.0 070.906

Toluene 172.6 99.5 44 1505.0 0171.838

 Surr: Bromofluorobenzene (PID) 100.0 96.3 65 14096.291

Sample ID: E111013MB2MSD

Batch ID: E11VS354 TestNo: EPA 8021B Analysis Date: 10/13/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137493

SeqNo: 2258261

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 154 69 264 205.0 0 34.06 0.0088134.062

Ethylbenzene 42.30 130 37 161 205.0 0 54.21 1.4655.007

m,p-Xylene 180.2 105 30 149 2010 0 187.0 0.857188.589

Methyl tert-butyl ether 578.9 63.8 39 121 205.0 0 397.8 7.46369.241

o-Xylene 64.80 109 31 166 205.0 0 70.91 0.64770.449

Toluene 172.6 99.9 44 150 205.0 0 171.8 0.335172.414

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111013MB2MSD

Batch ID: E11VS354 TestNo: EPA 8021B Analysis Date: 10/13/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137493

SeqNo: 2258261

MSDSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 92.5 65 140 20092.455

Sample ID: E111013MB2

Batch ID: E11VS354 TestNo: EPA 8021B Analysis Date: 10/13/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137493

SeqNo: 2258262

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

Methyl tert-butyl ether 5.0ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 84.7 65 14084.736

Sample ID: 120226-023AMS

Batch ID: E11VS354 TestNo: EPA 8021B Analysis Date: 10/14/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B11-1

RunNo: 137493

SeqNo: 2258270

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 101 69 2645.0 022.354

Ethylbenzene 42.30 82.7 37 1615.0 034.983

m,p-Xylene 180.2 65.5 30 14910 0117.976

Methyl tert-butyl ether 578.9 68.8 39 1215.0 0398.198

o-Xylene 64.80 102 31 1665.0 065.921

Toluene 172.6 64.9 44 1505.0 0112.058

Xylenes, Total 245.0 75.1 30 14915 0183.897

 Surr: Bromofluorobenzene (PID) 100.0 111 65 140111.466

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 120226-023AMSD

Batch ID: E11VS354 TestNo: EPA 8021B Analysis Date: 10/14/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B11-1

RunNo: 137493

SeqNo: 2258271

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 98.8 69 264 205.0 0 22.35 2.1521.879

Ethylbenzene 42.30 89.5 37 161 205.0 0 34.98 7.9337.872

m,p-Xylene 180.2 65.5 30 149 2010 0 118.0 0.0661118.054

Methyl tert-butyl ether 578.9 65.0 39 121 205.0 0 398.2 5.63376.412

o-Xylene 64.80 101 31 166 205.0 0 65.92 0.43865.633

Toluene 172.6 65.0 44 150 205.0 0 112.1 0.114112.186

Xylenes, Total 245.0 75.0 30 149 2015 0 183.9 0.114183.687

 Surr: Bromofluorobenzene (PID) 100.0 111 65 140 200110.982

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-76172

Batch ID: 76172 TestNo: EPA 8081A Analysis Date: 10/12/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137454

SeqNo: 2257446

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND

4,4´-DDE 2.0ND

4,4´-DDT 2.0ND

Aldrin 1.0ND

alpha-BHC 1.0ND

alpha-Chlordane 1.0ND

beta-BHC 1.0ND

Chlordane 8.5ND

delta-BHC 1.0ND

Dieldrin 2.0ND

Endosulfan I 1.0ND

Endosulfan II 2.0ND

Endosulfan sulfate 2.0ND

Endrin 2.0ND

Endrin aldehyde 2.0ND

Endrin ketone 2.0ND

gamma-BHC 1.0ND

gamma-Chlordane 1.0ND

Heptachlor 1.0ND

Heptachlor epoxide 1.0ND

Methoxychlor 5.0ND

Toxaphene 50ND

 Surr: Tetrachloro-m-xylene 16.67 73.1 43 10012.181

 Surr: Decachlorobiphenyl 16.67 70.4 39 10411.731

Sample ID: LCS-76172

Batch ID: 76172 TestNo: EPA 8081A Analysis Date: 10/12/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137454

SeqNo: 2257447

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 71.0 56 1081.0 011.828

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: LCS-76172

Batch ID: 76172 TestNo: EPA 8081A Analysis Date: 10/12/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137454

SeqNo: 2257447

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 70.3 53 1152.0 011.717

Endrin 16.67 75.5 55 1252.0 012.579

gamma-BHC 16.67 72.0 59 1101.0 011.998

Heptachlor 16.67 77.8 53 1141.0 012.968

 Surr: Tetrachloro-m-xylene 16.67 72.0 43 10011.998

 Surr: Decachlorobiphenyl 16.67 69.3 39 10411.554

Sample ID: 120196-001AMS

Batch ID: 76172 TestNo: EPA 8081A Analysis Date: 10/12/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137454

SeqNo: 2257448

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 92.0 17 1652.0 10.3425.669

Aldrin 16.67 87.3 34 1301.0 014.560

Dieldrin 16.67 102 33 1432.0 016.926

Endrin 16.67 98.2 39 1522.0 016.373

gamma-BHC 16.67 87.9 37 1311.0 014.648

Heptachlor 16.67 99.0 31 1401.0 016.504

 Surr: Tetrachloro-m-xylene 16.67 81.0 43 10013.510

 Surr: Decachlorobiphenyl 16.67 80.5 39 10413.423

Sample ID: 120196-001AMSD

Batch ID: 76172 TestNo: EPA 8081A Analysis Date: 10/12/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137454

SeqNo: 2257449

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 94.1 17 165 202.0 10.34 25.67 1.3626.021

Aldrin 16.67 87.0 34 130 201.0 0 14.56 0.41114.500

Dieldrin 16.67 99.3 33 143 202.0 0 16.93 2.2416.551

Endrin 16.67 98.1 39 152 202.0 0 16.37 0.14716.349

gamma-BHC 16.67 89.2 37 131 201.0 0 14.65 1.5214.871

Heptachlor 16.67 99.4 31 140 201.0 0 16.50 0.38116.567

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 120196-001AMSD

Batch ID: 76172 TestNo: EPA 8081A Analysis Date: 10/12/2011

Prep Date: 10/12/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137454

SeqNo: 2257449

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 81.2 43 100 0013.529

 Surr: Decachlorobiphenyl 16.67 85.3 39 104 0014.220

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

56 of 56













 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-Oct-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Lab Order: 120226
CASE NARRATIVE

Analytical Comments for Method 7420

Dilution was necessary for samples 120226-012A and 120226-022A, due to sample matrix.

Page 1 of 9

2 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants Lab Order: 120226

DF

Advanced Technology Laboratories Date: 10/28/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 10/8/2011 10:39:00 AM

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

B15-1 10/6/2011 10/28/2011mg/L14 76470 2120226-012A 1.0

B11-0 10/6/2011 10/28/2011mg/L44 76470 5120226-022A 2.5

B69-0 10/6/2011 10/28/2011mg/L4.8 76470 1120226-025A 0.50

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

3 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants Lab Order: 120226

DF

Advanced Technology Laboratories Date: 10/28/2011

Client Sample

ID Collected AnalyzedID

Analyte: Lead

Project No: Matrix: Soil

Date Received 10/8/2011 10:39:00 AM

LEAD BY ATOMIC ABSORPTION (TCLP)
EPA 1311/ 7420

Analyst: VV

PQLQC Batch

ANALYTICAL RESULTS

B15-1 10/6/2011 10/28/2011mg/LND 76543 1120226-012A 0.50

B11-0 10/6/2011 10/28/2011mg/L0.89 76543 1120226-022A 0.50

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

4 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Laboratory Results Date DateUnits

CLIENT: Geocon Consultants Lab Order: 120226

DF

Advanced Technology Laboratories Date: 10/28/2011

Client Sample

ID Collected AnalyzedID

Analyte: pH

Project No: Matrix: Soil

Date Received 10/8/2011 10:39:00 AM

pH
EPA 9045C

Analyst: PT

PQLQC Batch

ANALYTICAL RESULTS

B16-0 10/6/2011 10/26/2011pH Units8.2 R137815 1120226-009A 0.10

B12-1 10/6/2011 10/26/2011pH Units8.4 R137815 1120226-020A 0.10

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

5 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

28-Oct-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-76470A

Batch ID: 76470 TestNo: WET/ EPA 74 Analysis Date: 10/28/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137937

SeqNo: 2266180

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.50ND

Sample ID: LCS-76470

Batch ID: 76470 TestNo: WET/ EPA 74 Analysis Date: 10/28/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 137937

SeqNo: 2266181

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 99.1 80 1200.50 04.953

Sample ID: 120420-005A-DUP

Batch ID: 76470 TestNo: WET/ EPA 74 Analysis Date: 10/28/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137937

SeqNo: 2266192

DUPSampType: TestCode: 7420_ST

WET

Lead 200.50 2.474 0.2182.468

Sample ID: 120420-005A-MS

Batch ID: 76470 TestNo: WET/ EPA 74 Analysis Date: 10/28/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137937

SeqNo: 2266193

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 106 80 1200.50 2.4747.766

Sample ID: MB-76470B

Batch ID: 76470 TestNo: WET/ EPA 74 Analysis Date: 10/28/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137937

SeqNo: 2266194

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.50ND

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

6 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: 120420-008A-DUP

Batch ID: 76470 TestNo: WET/ EPA 74 Analysis Date: 10/28/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137937

SeqNo: 2266198

DUPSampType: TestCode: 7420_ST

WET

Lead 200.50 0.5590 14.10.644

Sample ID: 120420-008A-MS

Batch ID: 76470 TestNo: WET/ EPA 74 Analysis Date: 10/28/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137937

SeqNo: 2266199

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 104 80 1200.50 0.55905.739

Sample ID: 120420-008A-MSD

Batch ID: 76470 TestNo: WET/ EPA 74 Analysis Date: 10/28/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137937

SeqNo: 2266200

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 99.1 80 120 200.50 0.5590 5.739 4.035.512

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

7 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: MB-76543

Batch ID: 76543 TestNo: EPA 1311/ 74 Analysis Date: 10/28/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137935

SeqNo: 2266112

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.50ND

Sample ID: MB-76529A TCLP

Batch ID: 76543 TestNo: EPA 1311/ 74 Analysis Date: 10/28/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 137935

SeqNo: 2266113

MBLKSampType: TestCode: 7420_TC

EPA3010A

Lead 0.50ND

Sample ID: LCS-76543

Batch ID: 76543 TestNo: EPA 1311/ 74 Analysis Date: 10/28/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 137935

SeqNo: 2266114

LCSSampType: TestCode: 7420_TC

EPA3010A

Lead 1.000 110 80 1200.50 01.101

Sample ID: 120299-006A-DUP

Batch ID: 76543 TestNo: EPA 1311/ 74 Analysis Date: 10/28/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137935

SeqNo: 2266118

DUPSampType: TestCode: 7420_TC

EPA3010A

Lead 200.50 0 0ND

Sample ID: 120299-006A-MS

Batch ID: 76543 TestNo: EPA 1311/ 74 Analysis Date: 10/28/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137935

SeqNo: 2266119

MSSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 118 70 1300.50 02.939

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

8 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_TC

Sample ID: 120299-006A-MSD

Batch ID: 76543 TestNo: EPA 1311/ 74 Analysis Date: 10/28/2011

Prep Date: 10/27/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137935

SeqNo: 2266120

MSDSampType: TestCode: 7420_TC

EPA3010A

Lead 2.500 118 70 130 200.50 0 2.939 0.6602.958

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

9 of 10



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 9045_S

Sample ID: 120381-068ADUP

Batch ID: R137815 TestNo: EPA 9045C Analysis Date: 10/26/2011

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: 137815

SeqNo: 2264053

DUPSampType: TestCode: 9045_S

pH 200.10 7.820 3.387.560

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

10 of 10







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B15-1

Collection Date: 10/6/2011 11:14:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-012A

DF

Advanced Technology Laboratories Print Date: 03-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

WET

RunID: AA2_111102A 76618QC Batch: PrepDate: 10/30/2011

Lead 11/2/2011 11:24 AM0.50 mg/L 1ND

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

2 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B11-0

Collection Date: 10/6/2011 12:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120226

Lab ID: 120226-022A

DF

Advanced Technology Laboratories Print Date: 03-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

WET

RunID: AA2_111102A 76618QC Batch: PrepDate: 10/30/2011

Lead 11/2/2011 11:24 AM0.50 mg/L 1ND

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

3 of 4



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

03-Nov-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120226
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI

Sample ID: MB-76618A

Batch ID: 76618 TestNo: WET DI/ EPA Analysis Date: 11/2/2011

Prep Date: 10/30/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138083

SeqNo: 2269418

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.500.146

Sample ID: LCS-76618

Batch ID: 76618 TestNo: WET DI/ EPA Analysis Date: 11/2/2011

Prep Date: 10/30/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 138083

SeqNo: 2269419

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 103 80 1200.50 0.14625.307

Sample ID: 120472-008A-MS

Batch ID: 76618 TestNo: WET DI/ EPA Analysis Date: 11/2/2011

Prep Date: 10/30/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 138083

SeqNo: 2269431

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 101 70 1300.50 05.066

Sample ID: 120472-008A-MSD

Batch ID: 76618 TestNo: WET DI/ EPA Analysis Date: 11/2/2011

Prep Date: 10/30/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 138083

SeqNo: 2269432

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 105 70 130 200.50 0 5.066 3.105.226

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

4 of 4







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

14-Nov-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Lab Order: 120362
CASE NARRATIVE

Analytical Comments for Method 6010

Dilution was necessary for samples 120362-040A and 120362-046A, due to sample matrix.

Analytical Comments for Method 8015 (DRO/ORO)

Dilution was necessary for samples 120362-017A, 120362-032A, 120362-035A, 120362-038A and 
120362-055A, due to sample matrix.

Surrogate recovery was diluted out for samples 120362-035A and 120362-038A.

RPD for Matrix Spike (MS)/Matrix Spike Duplicate (MSD) is outside criteria for sample 120362-
015AMSD; however, the analytical batch was validated by the Laboratory Control Sample (LCS).

Analytical Comments for Method 8081

Surrogate recovery biased low for samples 120362-024A and 120362-044A, possibly due to matrix 
interferences.

Analytical Comments for Method 8270

Dilution was necessary for sample 120362-058A, due to high concentrations of non-target extractable 
analytes.

2-Chlorophenol biased high for sample LCS-76459, possibly due to prep error. The LCS was reanalyzed
with similar results. All samples were ND for target analytes.

Page 1 of 1

2 of 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B65-0

Collection Date: 10/13/2011 9:07:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-010A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

4,4´-DDD 10/24/2011 08:36 PM2.0 µg/Kg 1ND

4,4´-DDE 10/24/2011 08:36 PM2.0 µg/Kg 1ND

4,4´-DDT 10/24/2011 08:36 PM2.0 µg/Kg 1ND

Aldrin 10/24/2011 08:36 PM1.0 µg/Kg 1ND

alpha-BHC 10/24/2011 08:36 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/24/2011 08:36 PM1.0 µg/Kg 1ND

beta-BHC 10/24/2011 08:36 PM1.0 µg/Kg 1ND

Chlordane 10/24/2011 08:36 PM8.5 µg/Kg 1ND

delta-BHC 10/24/2011 08:36 PM1.0 µg/Kg 1ND

Dieldrin 10/24/2011 08:36 PM2.0 µg/Kg 1ND

Endosulfan I 10/24/2011 08:36 PM1.0 µg/Kg 1ND

Endosulfan II 10/24/2011 08:36 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/24/2011 08:36 PM2.0 µg/Kg 1ND

Endrin 10/24/2011 08:36 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/24/2011 08:36 PM2.0 µg/Kg 1ND

Endrin ketone 10/24/2011 08:36 PM2.0 µg/Kg 1ND

gamma-BHC 10/24/2011 08:36 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/24/2011 08:36 PM1.0 µg/Kg 1ND

Heptachlor 10/24/2011 08:36 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/24/2011 08:36 PM1.0 µg/Kg 1ND

Methoxychlor 10/24/2011 08:36 PM5.0 µg/Kg 1ND

Toxaphene 10/24/2011 08:36 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/24/2011 08:36 PM39-104 %REC 169.7

 Surr: Tetrachloro-m-xylene 10/24/2011 08:36 PM43-100 %REC 162.5

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

3 of 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B65-2

Collection Date: 10/13/2011 9:08:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-014A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 04:29 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 04:29 PM1.0 mg/Kg 13.9

Barium 10/29/2011 04:29 PM1.0 mg/Kg 177

Beryllium 10/29/2011 04:29 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 04:29 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 04:29 PM1.0 mg/Kg 112

Cobalt 10/29/2011 04:29 PM1.0 mg/Kg 15.8

Copper 10/29/2011 04:29 PM2.0 mg/Kg 117

Lead 10/29/2011 04:29 PM1.0 mg/Kg 114

Molybdenum 10/29/2011 04:29 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 04:29 PM1.0 mg/Kg 19.0

Selenium 10/29/2011 04:29 PM1.0 mg/Kg 1ND

Silver 10/29/2011 04:29 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 04:29 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 04:29 PM1.0 mg/Kg 130

Zinc 10/29/2011 04:29 PM1.0 mg/Kg 131

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:23 PM0.10 mg/Kg 1ND

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

4 of 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS5-0

Collection Date: 10/13/2011 10:04:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-015A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 01:12 PM1.0 mg/Kg 12.3

ORO 10/25/2011 01:12 PM1.0 mg/Kg 13.3

 Surr: p-Terphenyl 10/25/2011 01:12 PM39-123 %REC 165.3

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS5-4

Collection Date: 10/13/2011 10:05:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-016A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 04:32 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 04:32 PM1.0 mg/Kg 11.4

Barium 10/29/2011 04:32 PM1.0 mg/Kg 152

Beryllium 10/29/2011 04:32 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 04:32 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 04:32 PM1.0 mg/Kg 117

Cobalt 10/29/2011 04:32 PM1.0 mg/Kg 19.3

Copper 10/29/2011 04:32 PM2.0 mg/Kg 112

Lead 10/29/2011 04:32 PM1.0 mg/Kg 15.2

Molybdenum 10/29/2011 04:32 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 04:32 PM1.0 mg/Kg 124

Selenium 10/29/2011 04:32 PM1.0 mg/Kg 1ND

Silver 10/29/2011 04:32 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 04:32 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 04:32 PM1.0 mg/Kg 121

Zinc 10/29/2011 04:32 PM1.0 mg/Kg 119

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 01:09 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 01:09 PM69-158 %REC 192.6

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 01:09 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 01:09 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 01:09 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 01:09 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 01:09 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 01:09 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 01:09 PM65-140 %REC 193.4

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS5-4

Collection Date: 10/13/2011 10:05:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-016A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111025A 76424QC Batch: PrepDate: 10/24/2011

Mercury 10/25/2011 12:18 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS4-0

Collection Date: 10/13/2011 10:46:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-017A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 03:27 PM5.0 mg/Kg 5110

ORO 10/25/2011 03:27 PM5.0 mg/Kg 5390

 Surr: p-Terphenyl 10/25/2011 03:27 PM39-123 %REC 564.7

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS4-4

Collection Date: 10/13/2011 10:47:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-018A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 04:35 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 04:35 PM1.0 mg/Kg 13.3

Barium 10/29/2011 04:35 PM1.0 mg/Kg 1640

Beryllium 10/29/2011 04:35 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 04:35 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 04:35 PM1.0 mg/Kg 16.4

Cobalt 10/29/2011 04:35 PM1.0 mg/Kg 13.3

Copper 10/29/2011 04:35 PM2.0 mg/Kg 17.7

Lead 10/29/2011 04:35 PM1.0 mg/Kg 12.5

Molybdenum 10/29/2011 04:35 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 04:35 PM1.0 mg/Kg 16.5

Selenium 10/29/2011 04:35 PM1.0 mg/Kg 1ND

Silver 10/29/2011 04:35 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 04:35 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 04:35 PM1.0 mg/Kg 117

Zinc 10/29/2011 04:35 PM1.0 mg/Kg 116

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 01:24 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 01:24 PM69-158 %REC 1114

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 01:24 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 01:24 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 01:24 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 01:24 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 01:24 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 01:24 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 01:24 PM65-140 %REC 1114

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS4-4

Collection Date: 10/13/2011 10:47:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-018A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111025A 76424QC Batch: PrepDate: 10/24/2011

Mercury 10/25/2011 12:22 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B63-0

Collection Date: 10/13/2011 11:48:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-019A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 04:39 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 04:39 PM1.0 mg/Kg 14.4

Barium 10/29/2011 04:39 PM1.0 mg/Kg 1160

Beryllium 10/29/2011 04:39 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 04:39 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 04:39 PM1.0 mg/Kg 111

Cobalt 10/29/2011 04:39 PM1.0 mg/Kg 18.0

Copper 10/29/2011 04:39 PM2.0 mg/Kg 116

Lead 10/29/2011 04:39 PM1.0 mg/Kg 160

Molybdenum 10/29/2011 04:39 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 04:39 PM1.0 mg/Kg 111

Selenium 10/29/2011 04:39 PM1.0 mg/Kg 1ND

Silver 10/29/2011 04:39 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 04:39 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 04:39 PM1.0 mg/Kg 125

Zinc 10/29/2011 04:39 PM1.0 mg/Kg 187

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

4,4´-DDD 10/24/2011 09:04 PM2.0 µg/Kg 1ND

4,4´-DDE 10/24/2011 09:04 PM2.0 µg/Kg 1ND

4,4´-DDT 10/24/2011 09:04 PM2.0 µg/Kg 1ND

Aldrin 10/24/2011 09:04 PM1.0 µg/Kg 1ND

alpha-BHC 10/24/2011 09:04 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/24/2011 09:04 PM1.0 µg/Kg 1ND

beta-BHC 10/24/2011 09:04 PM1.0 µg/Kg 1ND

Chlordane 10/24/2011 09:04 PM8.5 µg/Kg 1ND

delta-BHC 10/24/2011 09:04 PM1.0 µg/Kg 1ND

Dieldrin 10/24/2011 09:04 PM2.0 µg/Kg 1ND

Endosulfan I 10/24/2011 09:04 PM1.0 µg/Kg 1ND

Endosulfan II 10/24/2011 09:04 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/24/2011 09:04 PM2.0 µg/Kg 1ND

Endrin 10/24/2011 09:04 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/24/2011 09:04 PM2.0 µg/Kg 1ND

Endrin ketone 10/24/2011 09:04 PM2.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B63-0

Collection Date: 10/13/2011 11:48:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-019A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

gamma-BHC 10/24/2011 09:04 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/24/2011 09:04 PM1.0 µg/Kg 1ND

Heptachlor 10/24/2011 09:04 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/24/2011 09:04 PM1.0 µg/Kg 1ND

Methoxychlor 10/24/2011 09:04 PM5.0 µg/Kg 1ND

Toxaphene 10/24/2011 09:04 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/24/2011 09:04 PM39-104 %REC 178.4

 Surr: Tetrachloro-m-xylene 10/24/2011 09:04 PM43-100 %REC 167.9

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:26 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B64-0

Collection Date: 10/13/2011 11:58:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-020A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

4,4´-DDD 10/24/2011 09:31 PM2.0 µg/Kg 1ND

4,4´-DDE 10/24/2011 09:31 PM2.0 µg/Kg 1ND

4,4´-DDT 10/24/2011 09:31 PM2.0 µg/Kg 1ND

Aldrin 10/24/2011 09:31 PM1.0 µg/Kg 1ND

alpha-BHC 10/24/2011 09:31 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/24/2011 09:31 PM1.0 µg/Kg 1ND

beta-BHC 10/24/2011 09:31 PM1.0 µg/Kg 1ND

Chlordane 10/24/2011 09:31 PM8.5 µg/Kg 1ND

delta-BHC 10/24/2011 09:31 PM1.0 µg/Kg 1ND

Dieldrin 10/24/2011 09:31 PM2.0 µg/Kg 1ND

Endosulfan I 10/24/2011 09:31 PM1.0 µg/Kg 1ND

Endosulfan II 10/24/2011 09:31 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/24/2011 09:31 PM2.0 µg/Kg 1ND

Endrin 10/24/2011 09:31 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/24/2011 09:31 PM2.0 µg/Kg 1ND

Endrin ketone 10/24/2011 09:31 PM2.0 µg/Kg 1ND

gamma-BHC 10/24/2011 09:31 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/24/2011 09:31 PM1.0 µg/Kg 1ND

Heptachlor 10/24/2011 09:31 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/24/2011 09:31 PM1.0 µg/Kg 1ND

Methoxychlor 10/24/2011 09:31 PM5.0 µg/Kg 1ND

Toxaphene 10/24/2011 09:31 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/24/2011 09:31 PM39-104 %REC 170.2

 Surr: Tetrachloro-m-xylene 10/24/2011 09:31 PM43-100 %REC 156.3

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B64-2

Collection Date: 10/13/2011 11:59:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-021A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76444QC Batch: PrepDate: 10/25/2011

Antimony 10/29/2011 04:42 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 04:42 PM1.0 mg/Kg 13.2

Barium 10/29/2011 04:42 PM1.0 mg/Kg 1310

Beryllium 10/29/2011 04:42 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 04:42 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 04:42 PM1.0 mg/Kg 19.9

Cobalt 10/29/2011 04:42 PM1.0 mg/Kg 15.9

Copper 10/29/2011 04:42 PM2.0 mg/Kg 113

Lead 10/29/2011 04:42 PM1.0 mg/Kg 15.4

Molybdenum 10/29/2011 04:42 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 04:42 PM1.0 mg/Kg 112

Selenium 10/29/2011 04:42 PM1.0 mg/Kg 1ND

Silver 10/29/2011 04:42 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 04:42 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 04:42 PM1.0 mg/Kg 124

Zinc 10/29/2011 04:42 PM1.0 mg/Kg 126

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:28 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS3-0

Collection Date: 10/13/2011 12:38:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-022A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 02:15 PM1.0 mg/Kg 16.7

ORO 10/25/2011 02:15 PM1.0 mg/Kg 117

 Surr: p-Terphenyl 10/25/2011 02:15 PM39-123 %REC 149.7

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS3-4

Collection Date: 10/13/2011 12:39:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-023A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 04:45 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 04:45 PM1.0 mg/Kg 13.3

Barium 10/29/2011 04:45 PM1.0 mg/Kg 177

Beryllium 10/29/2011 04:45 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 04:45 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 04:45 PM1.0 mg/Kg 112

Cobalt 10/29/2011 04:45 PM1.0 mg/Kg 17.7

Copper 10/29/2011 04:45 PM2.0 mg/Kg 118

Lead 10/29/2011 04:45 PM1.0 mg/Kg 14.9

Molybdenum 10/29/2011 04:45 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 04:45 PM1.0 mg/Kg 115

Selenium 10/29/2011 04:45 PM1.0 mg/Kg 1ND

Silver 10/29/2011 04:45 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 04:45 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 04:45 PM1.0 mg/Kg 131

Zinc 10/29/2011 04:45 PM1.0 mg/Kg 141

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 01:40 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 01:40 PM69-158 %REC 1110

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 01:40 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 01:40 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 01:40 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 01:40 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 01:40 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 01:40 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 01:40 PM65-140 %REC 1110

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS3-4

Collection Date: 10/13/2011 12:39:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-023A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111025A 76424QC Batch: PrepDate: 10/24/2011

Mercury 10/25/2011 12:24 PM0.10 mg/Kg 1ND

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

17 of 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B36-0

Collection Date: 10/13/2011 2:19:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-024A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

4,4´-DDD 10/24/2011 11:22 PM4.0 µg/Kg 1ND

4,4´-DDE 10/24/2011 11:22 PM4.0 µg/Kg 1ND

4,4´-DDT 10/24/2011 11:22 PM4.0 µg/Kg 1ND

Aldrin 10/24/2011 11:22 PM2.0 µg/Kg 1ND

alpha-BHC 10/24/2011 11:22 PM2.0 µg/Kg 1ND

alpha-Chlordane 10/24/2011 11:22 PM2.0 µg/Kg 1ND

beta-BHC 10/24/2011 11:22 PM2.0 µg/Kg 1ND

Chlordane 10/24/2011 11:22 PM17 µg/Kg 1ND

delta-BHC 10/24/2011 11:22 PM2.0 µg/Kg 1ND

Dieldrin 10/24/2011 11:22 PM4.0 µg/Kg 1ND

Endosulfan I 10/24/2011 11:22 PM2.0 µg/Kg 1ND

Endosulfan II 10/24/2011 11:22 PM4.0 µg/Kg 1ND

Endosulfan sulfate 10/24/2011 11:22 PM4.0 µg/Kg 1ND

Endrin 10/24/2011 11:22 PM4.0 µg/Kg 1ND

Endrin aldehyde 10/24/2011 11:22 PM4.0 µg/Kg 1ND

Endrin ketone 10/24/2011 11:22 PM4.0 µg/Kg 1ND

gamma-BHC 10/24/2011 11:22 PM2.0 µg/Kg 1ND

gamma-Chlordane 10/24/2011 11:22 PM2.0 µg/Kg 1ND

Heptachlor 10/24/2011 11:22 PM2.0 µg/Kg 1ND

Heptachlor epoxide 10/24/2011 11:22 PM2.0 µg/Kg 1ND

Methoxychlor 10/24/2011 11:22 PM10 µg/Kg 1ND

Toxaphene 10/24/2011 11:22 PM100 µg/Kg 1ND

 Surr: Decachlorobiphenyl S 10/24/2011 11:22 PM39-104 %REC 133.6

 Surr: Tetrachloro-m-xylene 10/24/2011 11:22 PM43-100 %REC 153.4

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B36-2

Collection Date: 10/13/2011 2:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-025A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 04:56 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 04:56 PM1.0 mg/Kg 1ND

Barium 10/29/2011 04:56 PM1.0 mg/Kg 122

Beryllium 10/29/2011 04:56 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 04:56 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 04:56 PM1.0 mg/Kg 1ND

Cobalt 10/29/2011 04:56 PM1.0 mg/Kg 1ND

Copper 10/29/2011 04:56 PM2.0 mg/Kg 1ND

Lead 10/29/2011 04:56 PM1.0 mg/Kg 11.9

Molybdenum 10/29/2011 04:56 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 04:56 PM1.0 mg/Kg 11.8

Selenium 10/29/2011 04:56 PM1.0 mg/Kg 1ND

Silver 10/29/2011 04:56 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 04:56 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 04:56 PM1.0 mg/Kg 11.3

Zinc 10/29/2011 04:56 PM1.0 mg/Kg 111

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:30 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B3-0

Collection Date: 10/13/2011 2:23:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-026A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 04:59 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 04:59 PM1.0 mg/Kg 13.6

Barium 10/29/2011 04:59 PM1.0 mg/Kg 1130

Beryllium 10/29/2011 04:59 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 04:59 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 04:59 PM1.0 mg/Kg 118

Cobalt 10/29/2011 04:59 PM1.0 mg/Kg 17.5

Copper 10/29/2011 04:59 PM2.0 mg/Kg 113

Lead 10/29/2011 04:59 PM1.0 mg/Kg 18.1

Molybdenum 10/29/2011 04:59 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 04:59 PM1.0 mg/Kg 118

Selenium 10/29/2011 04:59 PM1.0 mg/Kg 1ND

Silver 10/29/2011 04:59 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 04:59 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 04:59 PM1.0 mg/Kg 129

Zinc 10/29/2011 04:59 PM1.0 mg/Kg 133

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 02:25 PM1.0 mg/Kg 14.6

ORO 10/25/2011 02:25 PM1.0 mg/Kg 120

 Surr: p-Terphenyl 10/25/2011 02:25 PM39-123 %REC 155.4

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:32 PM0.10 mg/Kg 10.21

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B3-1

Collection Date: 10/13/2011 2:24:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-027A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:02 PM1.0 mg/Kg 115

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 01:55 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 01:55 PM69-158 %REC 1114

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 01:55 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 01:55 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 01:55 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 01:55 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 01:55 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 01:55 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 01:55 PM65-140 %REC 1114

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 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B3-2

Collection Date: 10/13/2011 2:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-028A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:06 PM1.0 mg/Kg 14.6

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B2-0

Collection Date: 10/13/2011 2:32:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-029A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:09 PM1.0 mg/Kg 17.1

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 02:56 PM1.0 mg/Kg 111

ORO 10/25/2011 02:56 PM1.0 mg/Kg 146

 Surr: p-Terphenyl 10/25/2011 02:56 PM39-123 %REC 156.2

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B2-1

Collection Date: 10/13/2011 2:33:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-030A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:12 PM1.0 mg/Kg 16.4

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 02:11 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 02:11 PM69-158 %REC 1113

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 02:11 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 02:11 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 02:11 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 02:11 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 02:11 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 02:11 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 02:11 PM65-140 %REC 1113

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B2-2

Collection Date: 10/13/2011 2:34:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-031A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:15 PM1.0 mg/Kg 189

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B1-0

Collection Date: 10/13/2011 2:41:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-032A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:18 PM1.0 mg/Kg 125

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 03:06 PM2.0 mg/Kg 237

ORO 10/25/2011 03:06 PM2.0 mg/Kg 2190

 Surr: p-Terphenyl 10/25/2011 03:06 PM39-123 %REC 257.6

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B1-1

Collection Date: 10/13/2011 2:42:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-033A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:22 PM1.0 mg/Kg 119

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 02:26 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 02:26 PM69-158 %REC 1109

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 02:26 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 02:26 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 02:26 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 02:26 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 02:26 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 02:26 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 02:26 PM65-140 %REC 1110

PH
EPA 9045C

Analyst: PTRunID: WETCHEM_111025A R137773QC Batch: PrepDate:

pH 10/25/20110.10 pH Units 16.3

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B1-2

Collection Date: 10/13/2011 2:43:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-034A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:25 PM1.0 mg/Kg 144

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B5-0

Collection Date: 10/13/2011 2:57:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-035A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:35 PM1.0 mg/Kg 12.5

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 03:38 PM20 mg/Kg 10580

ORO 10/25/2011 03:38 PM20 mg/Kg 102300

 Surr: p-Terphenyl SDO 10/25/2011 03:38 PM39-123 %REC 100

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B5-1

Collection Date: 10/13/2011 2:58:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-036A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 05:38 PM1.0 mg/Kg 13.3

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 02:42 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 02:42 PM69-158 %REC 1109

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 02:42 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 02:42 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 02:42 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 02:42 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 02:42 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 02:42 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 02:42 PM65-140 %REC 1109

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B5-2

Collection Date: 10/13/2011 2:59:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-037A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 05:41 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 05:41 PM1.0 mg/Kg 12.6

Barium 10/29/2011 05:41 PM1.0 mg/Kg 191

Beryllium 10/29/2011 05:41 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 05:41 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 05:41 PM1.0 mg/Kg 114

Cobalt 10/29/2011 05:41 PM1.0 mg/Kg 15.9

Copper 10/29/2011 05:41 PM2.0 mg/Kg 115

Lead 10/29/2011 05:41 PM1.0 mg/Kg 19.5

Molybdenum 10/29/2011 05:41 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 05:41 PM1.0 mg/Kg 112

Selenium 10/29/2011 05:41 PM1.0 mg/Kg 1ND

Silver 10/29/2011 05:41 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 05:41 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 05:41 PM1.0 mg/Kg 133

Zinc 10/29/2011 05:41 PM1.0 mg/Kg 128

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:34 PM0.10 mg/Kg 10.28

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B6-0

Collection Date: 10/13/2011 3:03:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-038A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029A 76585QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 05:45 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 05:45 PM1.0 mg/Kg 1ND

Barium 10/29/2011 05:45 PM1.0 mg/Kg 138

Beryllium 10/29/2011 05:45 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 05:45 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 05:45 PM1.0 mg/Kg 120

Cobalt 10/29/2011 05:45 PM1.0 mg/Kg 114

Copper 10/29/2011 05:45 PM2.0 mg/Kg 127

Lead 10/29/2011 05:45 PM1.0 mg/Kg 15.1

Molybdenum 10/29/2011 05:45 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 05:45 PM1.0 mg/Kg 127

Selenium 10/29/2011 05:45 PM1.0 mg/Kg 1ND

Silver 10/29/2011 05:45 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 05:45 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 05:45 PM1.0 mg/Kg 187

Zinc 10/29/2011 05:45 PM1.0 mg/Kg 168

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 03:17 PM20 mg/Kg 10120

ORO 10/25/2011 03:17 PM20 mg/Kg 10720

 Surr: p-Terphenyl SDO 10/25/2011 03:17 PM39-123 %REC 100

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:40 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B6-1

Collection Date: 10/13/2011 3:04:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-039A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 07:06 PM1.0 mg/Kg 185

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 02:57 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 02:57 PM69-158 %REC 1106

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 02:57 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 02:57 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 02:57 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 02:57 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 02:57 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 02:57 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 02:57 PM65-140 %REC 1107

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B6-2

Collection Date: 10/13/2011 3:05:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-040A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Lead 10/30/2011 10:01 AM2.0 mg/Kg 2ND

PH
EPA 9045C

Analyst: PTRunID: WETCHEM_111025A R137773QC Batch: PrepDate:

pH 10/25/20110.10 pH Units 14.5

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B7-0

Collection Date: 10/13/2011 3:08:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-041A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 07:12 PM1.0 mg/Kg 115

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 12:52 PM1.0 mg/Kg 11.4

ORO 10/25/2011 12:52 PM1.0 mg/Kg 13.2

 Surr: p-Terphenyl 10/25/2011 12:52 PM39-123 %REC 148.2

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B7-1

Collection Date: 10/13/2011 3:09:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-042A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 07:15 PM1.0 mg/Kg 14.2

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 04:06 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 04:06 PM69-158 %REC 1105

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 04:06 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 04:06 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 04:06 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 04:06 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 04:06 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 04:06 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 04:06 PM65-140 %REC 1105

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B7-2

Collection Date: 10/13/2011 3:10:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-043A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Lead 10/29/2011 07:18 PM1.0 mg/Kg 14.6

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B37-0

Collection Date: 10/13/2011 3:30:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-044A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 07:21 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 07:21 PM1.0 mg/Kg 11.2

Barium 10/29/2011 07:21 PM1.0 mg/Kg 145

Beryllium 10/29/2011 07:21 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 07:21 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 07:21 PM1.0 mg/Kg 112

Cobalt 10/29/2011 07:21 PM1.0 mg/Kg 113

Copper 10/29/2011 07:21 PM2.0 mg/Kg 124

Lead 10/29/2011 07:21 PM1.0 mg/Kg 114

Molybdenum 10/29/2011 07:21 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 07:21 PM1.0 mg/Kg 126

Selenium 10/29/2011 07:21 PM1.0 mg/Kg 1ND

Silver 10/29/2011 07:21 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 07:21 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 07:21 PM1.0 mg/Kg 162

Zinc 10/29/2011 07:21 PM1.0 mg/Kg 166

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

4,4´-DDD 10/24/2011 11:49 PM4.0 µg/Kg 1ND

4,4´-DDE 10/24/2011 11:49 PM4.0 µg/Kg 1ND

4,4´-DDT 10/24/2011 11:49 PM4.0 µg/Kg 1ND

Aldrin 10/24/2011 11:49 PM2.0 µg/Kg 1ND

alpha-BHC 10/24/2011 11:49 PM2.0 µg/Kg 1ND

alpha-Chlordane 10/24/2011 11:49 PM2.0 µg/Kg 1ND

beta-BHC 10/24/2011 11:49 PM2.0 µg/Kg 1ND

Chlordane 10/24/2011 11:49 PM17 µg/Kg 1ND

delta-BHC 10/24/2011 11:49 PM2.0 µg/Kg 1ND

Dieldrin 10/24/2011 11:49 PM4.0 µg/Kg 1ND

Endosulfan I 10/24/2011 11:49 PM2.0 µg/Kg 1ND

Endosulfan II 10/24/2011 11:49 PM4.0 µg/Kg 1ND

Endosulfan sulfate 10/24/2011 11:49 PM4.0 µg/Kg 1ND

Endrin 10/24/2011 11:49 PM4.0 µg/Kg 1ND

Endrin aldehyde 10/24/2011 11:49 PM4.0 µg/Kg 1ND

Endrin ketone 10/24/2011 11:49 PM4.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B37-0

Collection Date: 10/13/2011 3:30:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-044A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

gamma-BHC 10/24/2011 11:49 PM2.0 µg/Kg 1ND

gamma-Chlordane 10/24/2011 11:49 PM2.0 µg/Kg 1ND

Heptachlor 10/24/2011 11:49 PM2.0 µg/Kg 1ND

Heptachlor epoxide 10/24/2011 11:49 PM2.0 µg/Kg 1ND

Methoxychlor 10/24/2011 11:49 PM10 µg/Kg 1ND

Toxaphene 10/24/2011 11:49 PM100 µg/Kg 1ND

 Surr: Decachlorobiphenyl S 10/24/2011 11:49 PM39-104 %REC 125.8

 Surr: Tetrachloro-m-xylene 10/24/2011 11:49 PM43-100 %REC 156.5

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:42 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B38-0

Collection Date: 10/13/2011 3:37:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-045A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

4,4´-DDD 10/25/2011 12:17 AM2.0 µg/Kg 1ND

4,4´-DDE 10/25/2011 12:17 AM2.0 µg/Kg 1ND

4,4´-DDT 10/25/2011 12:17 AM2.0 µg/Kg 1ND

Aldrin 10/25/2011 12:17 AM1.0 µg/Kg 1ND

alpha-BHC 10/25/2011 12:17 AM1.0 µg/Kg 1ND

alpha-Chlordane 10/25/2011 12:17 AM1.0 µg/Kg 1ND

beta-BHC 10/25/2011 12:17 AM1.0 µg/Kg 1ND

Chlordane 10/25/2011 12:17 AM8.5 µg/Kg 1ND

delta-BHC 10/25/2011 12:17 AM1.0 µg/Kg 1ND

Dieldrin 10/25/2011 12:17 AM2.0 µg/Kg 1ND

Endosulfan I 10/25/2011 12:17 AM1.0 µg/Kg 1ND

Endosulfan II 10/25/2011 12:17 AM2.0 µg/Kg 1ND

Endosulfan sulfate 10/25/2011 12:17 AM2.0 µg/Kg 1ND

Endrin 10/25/2011 12:17 AM2.0 µg/Kg 1ND

Endrin aldehyde 10/25/2011 12:17 AM2.0 µg/Kg 1ND

Endrin ketone 10/25/2011 12:17 AM2.0 µg/Kg 1ND

gamma-BHC 10/25/2011 12:17 AM1.0 µg/Kg 1ND

gamma-Chlordane 10/25/2011 12:17 AM1.0 µg/Kg 1ND

Heptachlor 10/25/2011 12:17 AM1.0 µg/Kg 1ND

Heptachlor epoxide 10/25/2011 12:17 AM1.0 µg/Kg 1ND

Methoxychlor 10/25/2011 12:17 AM5.0 µg/Kg 1ND

Toxaphene 10/25/2011 12:17 AM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/25/2011 12:17 AM39-104 %REC 140.5

 Surr: Tetrachloro-m-xylene 10/25/2011 12:17 AM43-100 %REC 153.7

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B38-2

Collection Date: 10/13/2011 3:38:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-046A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Antimony 10/30/2011 10:05 AM4.0 mg/Kg 2ND

Arsenic 10/30/2011 10:05 AM2.0 mg/Kg 22.4

Barium 10/30/2011 10:05 AM2.0 mg/Kg 247

Beryllium 10/30/2011 10:05 AM2.0 mg/Kg 2ND

Cadmium 10/30/2011 10:05 AM2.0 mg/Kg 2ND

Chromium 10/30/2011 10:05 AM2.0 mg/Kg 24.2

Cobalt 10/30/2011 10:05 AM2.0 mg/Kg 25.7

Copper 10/30/2011 10:05 AM4.0 mg/Kg 210

Lead 10/30/2011 10:05 AM2.0 mg/Kg 25.6

Molybdenum 10/30/2011 10:05 AM2.0 mg/Kg 2ND

Nickel 10/30/2011 10:05 AM2.0 mg/Kg 24.4

Selenium 10/30/2011 10:05 AM2.0 mg/Kg 2ND

Silver 10/30/2011 10:05 AM2.0 mg/Kg 2ND

Thallium 10/30/2011 10:05 AM2.0 mg/Kg 2ND

Vanadium 10/30/2011 10:05 AM2.0 mg/Kg 219

Zinc 10/30/2011 10:05 AM2.0 mg/Kg 220

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:44 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS1-0

Collection Date: 10/13/2011 4:16:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-047A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 01:22 PM1.0 mg/Kg 12.3

ORO 10/25/2011 01:22 PM1.0 mg/Kg 18.9

 Surr: p-Terphenyl 10/25/2011 01:22 PM39-123 %REC 165.6

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS1-4

Collection Date: 10/13/2011 4:17:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-048A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 07:35 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 07:35 PM1.0 mg/Kg 12.1

Barium 10/29/2011 07:35 PM1.0 mg/Kg 1170

Beryllium 10/29/2011 07:35 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 07:35 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 07:35 PM1.0 mg/Kg 18.0

Cobalt 10/29/2011 07:35 PM1.0 mg/Kg 17.1

Copper 10/29/2011 07:35 PM2.0 mg/Kg 110

Lead 10/29/2011 07:35 PM1.0 mg/Kg 13.3

Molybdenum 10/29/2011 07:35 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 07:35 PM1.0 mg/Kg 19.7

Selenium 10/29/2011 07:35 PM1.0 mg/Kg 1ND

Silver 10/29/2011 07:35 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 07:35 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 07:35 PM1.0 mg/Kg 116

Zinc 10/29/2011 07:35 PM1.0 mg/Kg 122

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 04:53 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 04:53 PM69-158 %REC 1112

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 04:53 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 04:53 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 04:53 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 04:53 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 04:53 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 04:53 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 04:53 PM65-140 %REC 1111

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS1-4

Collection Date: 10/13/2011 4:17:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-048A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111025A 76424QC Batch: PrepDate: 10/24/2011

Mercury 10/25/2011 12:26 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B52-0

Collection Date: 10/13/2011 5:11:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-049A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 01:02 PM1.0 mg/Kg 14.5

ORO 10/25/2011 01:02 PM1.0 mg/Kg 14.2

 Surr: p-Terphenyl 10/25/2011 01:02 PM39-123 %REC 154.8

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B52-4

Collection Date: 10/13/2011 5:12:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-050A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 07:38 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 07:38 PM1.0 mg/Kg 13.7

Barium 10/29/2011 07:38 PM1.0 mg/Kg 1120

Beryllium 10/29/2011 07:38 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 07:38 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 07:38 PM1.0 mg/Kg 118

Cobalt 10/29/2011 07:38 PM1.0 mg/Kg 16.2

Copper 10/29/2011 07:38 PM2.0 mg/Kg 114

Lead 10/29/2011 07:38 PM1.0 mg/Kg 14.8

Molybdenum 10/29/2011 07:38 PM1.0 mg/Kg 11.1

Nickel 10/29/2011 07:38 PM1.0 mg/Kg 18.4

Selenium 10/29/2011 07:38 PM1.0 mg/Kg 1ND

Silver 10/29/2011 07:38 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 07:38 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 07:38 PM1.0 mg/Kg 123

Zinc 10/29/2011 07:38 PM1.0 mg/Kg 127

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 05:08 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 05:08 PM69-158 %REC 1109

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 05:08 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 05:08 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 05:08 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 05:08 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 05:08 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 05:08 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 05:08 PM65-140 %REC 1109

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B52-4

Collection Date: 10/13/2011 5:12:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-050A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111025A 76424QC Batch: PrepDate: 10/24/2011

Mercury 10/25/2011 12:28 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B66-0

Collection Date: 10/13/2011 5:45:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-051A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

4,4´-DDD 10/24/2011 09:59 PM2.0 µg/Kg 1ND

4,4´-DDE 10/24/2011 09:59 PM2.0 µg/Kg 1ND

4,4´-DDT 10/24/2011 09:59 PM2.0 µg/Kg 1ND

Aldrin 10/24/2011 09:59 PM1.0 µg/Kg 1ND

alpha-BHC 10/24/2011 09:59 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/24/2011 09:59 PM1.0 µg/Kg 1ND

beta-BHC 10/24/2011 09:59 PM1.0 µg/Kg 1ND

Chlordane 10/24/2011 09:59 PM8.5 µg/Kg 1ND

delta-BHC 10/24/2011 09:59 PM1.0 µg/Kg 1ND

Dieldrin 10/24/2011 09:59 PM2.0 µg/Kg 1ND

Endosulfan I 10/24/2011 09:59 PM1.0 µg/Kg 1ND

Endosulfan II 10/24/2011 09:59 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/24/2011 09:59 PM2.0 µg/Kg 1ND

Endrin 10/24/2011 09:59 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/24/2011 09:59 PM2.0 µg/Kg 1ND

Endrin ketone 10/24/2011 09:59 PM2.0 µg/Kg 1ND

gamma-BHC 10/24/2011 09:59 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/24/2011 09:59 PM1.0 µg/Kg 1ND

Heptachlor 10/24/2011 09:59 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/24/2011 09:59 PM1.0 µg/Kg 1ND

Methoxychlor 10/24/2011 09:59 PM5.0 µg/Kg 1ND

Toxaphene 10/24/2011 09:59 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/24/2011 09:59 PM39-104 %REC 181.3

 Surr: Tetrachloro-m-xylene 10/24/2011 09:59 PM43-100 %REC 160.6

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

48 of 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B66-2

Collection Date: 10/13/2011 5:46:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-052A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 07:41 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 07:41 PM1.0 mg/Kg 14.3

Barium 10/29/2011 07:41 PM1.0 mg/Kg 1120

Beryllium 10/29/2011 07:41 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 07:41 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 07:41 PM1.0 mg/Kg 18.5

Cobalt 10/29/2011 07:41 PM1.0 mg/Kg 14.8

Copper 10/29/2011 07:41 PM2.0 mg/Kg 113

Lead 10/29/2011 07:41 PM1.0 mg/Kg 13.1

Molybdenum 10/29/2011 07:41 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 07:41 PM1.0 mg/Kg 17.6

Selenium 10/29/2011 07:41 PM1.0 mg/Kg 1ND

Silver 10/29/2011 07:41 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 07:41 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 07:41 PM1.0 mg/Kg 125

Zinc 10/29/2011 07:41 PM1.0 mg/Kg 123

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:46 PM0.10 mg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS4

Collection Date: 10/13/2011 11:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-053A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: BDRunID: MS11_111024A A11VW206QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,1,1-Trichloroethane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,1,2,2-Tetrachloroethane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,1,2-Trichloroethane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,1-Dichloroethane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,1-Dichloroethene 10/24/2011 04:31 PM0.50 µg/L 1ND

1,1-Dichloropropene 10/24/2011 04:31 PM0.50 µg/L 1ND

1,2,3-Trichlorobenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

1,2,3-Trichloropropane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,2,4-Trichlorobenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

1,2,4-Trimethylbenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

1,2-Dibromo-3-chloropropane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,2-Dibromoethane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,2-Dichlorobenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

1,2-Dichloroethane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,2-Dichloropropane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,3,5-Trimethylbenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

1,3-Dichlorobenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

1,3-Dichloropropane 10/24/2011 04:31 PM0.50 µg/L 1ND

1,4-Dichlorobenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

2,2-Dichloropropane 10/24/2011 04:31 PM0.50 µg/L 1ND

2-Chlorotoluene 10/24/2011 04:31 PM0.50 µg/L 1ND

4-Chlorotoluene 10/24/2011 04:31 PM0.50 µg/L 1ND

4-Isopropyltoluene 10/24/2011 04:31 PM0.50 µg/L 1ND

Benzene 10/24/2011 04:31 PM0.50 µg/L 1ND

Bromobenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

Bromodichloromethane 10/24/2011 04:31 PM0.50 µg/L 1ND

Bromoform 10/24/2011 04:31 PM0.50 µg/L 1ND

Bromomethane 10/24/2011 04:31 PM0.50 µg/L 1ND

Carbon tetrachloride 10/24/2011 04:31 PM0.50 µg/L 1ND

Chlorobenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

Chloroethane 10/24/2011 04:31 PM0.50 µg/L 1ND

Chloroform 10/24/2011 04:31 PM0.50 µg/L 1ND

Chloromethane 10/24/2011 04:31 PM0.50 µg/L 1ND

cis-1,2-Dichloroethene 10/24/2011 04:31 PM0.50 µg/L 1ND

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 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS4

Collection Date: 10/13/2011 11:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-053A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: BDRunID: MS11_111024A A11VW206QC Batch: PrepDate:

cis-1,3-Dichloropropene 10/24/2011 04:31 PM0.50 µg/L 1ND

Dibromochloromethane 10/24/2011 04:31 PM0.50 µg/L 1ND

Dibromomethane 10/24/2011 04:31 PM0.50 µg/L 1ND

Dichlorodifluoromethane 10/24/2011 04:31 PM0.50 µg/L 1ND

Ethylbenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

Hexachlorobutadiene 10/24/2011 04:31 PM0.50 µg/L 1ND

Isopropylbenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

m,p-Xylene 10/24/2011 04:31 PM1.0 µg/L 1ND

Methylene chloride 10/24/2011 04:31 PM1.0 µg/L 1ND

n-Butylbenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

n-Propylbenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

Naphthalene 10/24/2011 04:31 PM0.50 µg/L 1ND

o-Xylene 10/24/2011 04:31 PM0.50 µg/L 1ND

sec-Butylbenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

Styrene 10/24/2011 04:31 PM0.50 µg/L 1ND

tert-Butylbenzene 10/24/2011 04:31 PM0.50 µg/L 1ND

Tetrachloroethene 10/24/2011 04:31 PM0.50 µg/L 1ND

Toluene 10/24/2011 04:31 PM0.50 µg/L 1ND

trans-1,2-Dichloroethene 10/24/2011 04:31 PM0.50 µg/L 1ND

Trichloroethene 10/24/2011 04:31 PM0.50 µg/L 1ND

Trichlorofluoromethane 10/24/2011 04:31 PM0.50 µg/L 1ND

Vinyl chloride 10/24/2011 04:31 PM0.50 µg/L 1ND

 Surr: 1,2-Dichloroethane-d4 10/24/2011 04:31 PM70-130 %REC 192.4

 Surr: 4-Bromofluorobenzene 10/24/2011 04:31 PM70-130 %REC 198.6

 Surr: Dibromofluoromethane 10/24/2011 04:31 PM70-130 %REC 197.8

 Surr: Toluene-d8 10/24/2011 04:31 PM70-130 %REC 1106

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS4

Collection Date: 10/13/2011 11:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-053B

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

GASOLINE RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: DMPRunID: GC19_111024A M11VW208QC Batch: PrepDate:

GRO B 10/24/2011 06:01 PM0.050 mg/L 10.19

 Surr: Bromofluorobenzene (FID) 10/24/2011 06:01 PM70-130 %REC 199.7

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: DMPRunID: GC19_111024A M11VW208QC Batch: PrepDate:

Benzene 10/24/2011 06:01 PM0.50 µg/L 1ND

Ethylbenzene 10/24/2011 06:01 PM0.50 µg/L 1ND

m,p-Xylene 10/24/2011 06:01 PM1.0 µg/L 1ND

Methyl tert-butyl ether 10/24/2011 06:01 PM0.50 µg/L 1ND

o-Xylene 10/24/2011 06:01 PM0.50 µg/L 1ND

Toluene 10/24/2011 06:01 PM0.50 µg/L 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 06:01 PM70-130 %REC 198.8

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS4

Collection Date: 10/13/2011 11:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-053C

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3010A

RunID: ICP8_111026A 76443QC Batch: PrepDate: 10/25/2011

Antimony 10/26/2011 02:24 PM0.0050 mg/L 1ND

Arsenic 10/26/2011 02:24 PM0.010 mg/L 1ND

Barium 10/26/2011 02:24 PM0.0030 mg/L 11.7

Beryllium 10/26/2011 02:24 PM0.0030 mg/L 1ND

Cadmium 10/26/2011 02:24 PM0.0030 mg/L 1ND

Chromium 10/26/2011 02:24 PM0.0030 mg/L 10.031

Cobalt 10/26/2011 02:24 PM0.0030 mg/L 10.012

Copper 10/26/2011 02:24 PM0.0050 mg/L 10.069

Lead 10/26/2011 02:24 PM0.0050 mg/L 10.024

Molybdenum 10/26/2011 02:24 PM0.0050 mg/L 10.012

Nickel 10/26/2011 02:24 PM0.0050 mg/L 10.024

Selenium 10/26/2011 02:24 PM0.010 mg/L 1ND

Silver 10/26/2011 02:24 PM0.0030 mg/L 1ND

Thallium 10/26/2011 02:24 PM0.015 mg/L 1ND

Vanadium 10/26/2011 02:24 PM0.0030 mg/L 10.069

Zinc 10/26/2011 02:24 PM0.010 mg/L 10.097

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7470A

Analyst: VVRunID: AA1_111025A 76416QC Batch: PrepDate: 10/24/2011

Mercury 10/25/2011 11:44 AM0.20 µg/L 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS4

Collection Date: 10/13/2011 11:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-053D

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

DIESEL & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3510C

RunID: GC16_111021B 76377QC Batch: PrepDate: 10/20/2011

DRO 10/21/2011 12:03 PM0.050 mg/L 10.056

ORO 10/21/2011 12:03 PM0.050 mg/L 10.064

 Surr: p-Terphenyl 10/21/2011 12:03 PM48-124 %REC 185.0

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS1

Collection Date: 10/13/2011 4:43:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-054A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: BDRunID: MS11_111024A A11VW206QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,1,1-Trichloroethane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,1,2,2-Tetrachloroethane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,1,2-Trichloroethane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,1-Dichloroethane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,1-Dichloroethene 10/24/2011 04:50 PM0.50 µg/L 1ND

1,1-Dichloropropene 10/24/2011 04:50 PM0.50 µg/L 1ND

1,2,3-Trichlorobenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

1,2,3-Trichloropropane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,2,4-Trichlorobenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

1,2,4-Trimethylbenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

1,2-Dibromo-3-chloropropane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,2-Dibromoethane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,2-Dichlorobenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

1,2-Dichloroethane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,2-Dichloropropane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,3,5-Trimethylbenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

1,3-Dichlorobenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

1,3-Dichloropropane 10/24/2011 04:50 PM0.50 µg/L 1ND

1,4-Dichlorobenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

2,2-Dichloropropane 10/24/2011 04:50 PM0.50 µg/L 1ND

2-Chlorotoluene 10/24/2011 04:50 PM0.50 µg/L 1ND

4-Chlorotoluene 10/24/2011 04:50 PM0.50 µg/L 1ND

4-Isopropyltoluene 10/24/2011 04:50 PM0.50 µg/L 1ND

Benzene 10/24/2011 04:50 PM0.50 µg/L 1ND

Bromobenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

Bromodichloromethane 10/24/2011 04:50 PM0.50 µg/L 1ND

Bromoform 10/24/2011 04:50 PM0.50 µg/L 1ND

Bromomethane 10/24/2011 04:50 PM0.50 µg/L 1ND

Carbon tetrachloride 10/24/2011 04:50 PM0.50 µg/L 1ND

Chlorobenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

Chloroethane 10/24/2011 04:50 PM0.50 µg/L 1ND

Chloroform 10/24/2011 04:50 PM0.50 µg/L 1ND

Chloromethane 10/24/2011 04:50 PM0.50 µg/L 1ND

cis-1,2-Dichloroethene 10/24/2011 04:50 PM0.50 µg/L 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS1

Collection Date: 10/13/2011 4:43:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-054A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: BDRunID: MS11_111024A A11VW206QC Batch: PrepDate:

cis-1,3-Dichloropropene 10/24/2011 04:50 PM0.50 µg/L 1ND

Dibromochloromethane 10/24/2011 04:50 PM0.50 µg/L 1ND

Dibromomethane 10/24/2011 04:50 PM0.50 µg/L 1ND

Dichlorodifluoromethane 10/24/2011 04:50 PM0.50 µg/L 1ND

Ethylbenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

Hexachlorobutadiene 10/24/2011 04:50 PM0.50 µg/L 1ND

Isopropylbenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

m,p-Xylene 10/24/2011 04:50 PM1.0 µg/L 1ND

Methylene chloride 10/24/2011 04:50 PM1.0 µg/L 1ND

n-Butylbenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

n-Propylbenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

Naphthalene 10/24/2011 04:50 PM0.50 µg/L 1ND

o-Xylene 10/24/2011 04:50 PM0.50 µg/L 1ND

sec-Butylbenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

Styrene 10/24/2011 04:50 PM0.50 µg/L 1ND

tert-Butylbenzene 10/24/2011 04:50 PM0.50 µg/L 1ND

Tetrachloroethene 10/24/2011 04:50 PM0.50 µg/L 1ND

Toluene 10/24/2011 04:50 PM0.50 µg/L 1ND

trans-1,2-Dichloroethene 10/24/2011 04:50 PM0.50 µg/L 1ND

Trichloroethene 10/24/2011 04:50 PM0.50 µg/L 1ND

Trichlorofluoromethane 10/24/2011 04:50 PM0.50 µg/L 1ND

Vinyl chloride 10/24/2011 04:50 PM0.50 µg/L 1ND

 Surr: 1,2-Dichloroethane-d4 10/24/2011 04:50 PM70-130 %REC 196.2

 Surr: 4-Bromofluorobenzene 10/24/2011 04:50 PM70-130 %REC 1100

 Surr: Dibromofluoromethane 10/24/2011 04:50 PM70-130 %REC 1101

 Surr: Toluene-d8 10/24/2011 04:50 PM70-130 %REC 1105

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS1

Collection Date: 10/13/2011 4:43:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-054B

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

GASOLINE RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: DMPRunID: GC19_111024A M11VW208QC Batch: PrepDate:

GRO B 10/24/2011 06:21 PM0.050 mg/L 10.19

 Surr: Bromofluorobenzene (FID) 10/24/2011 06:21 PM70-130 %REC 199.5

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: DMPRunID: GC19_111024A M11VW208QC Batch: PrepDate:

Benzene 10/24/2011 06:21 PM0.50 µg/L 1ND

Ethylbenzene 10/24/2011 06:21 PM0.50 µg/L 1ND

m,p-Xylene 10/24/2011 06:21 PM1.0 µg/L 1ND

Methyl tert-butyl ether 10/24/2011 06:21 PM0.50 µg/L 1ND

o-Xylene 10/24/2011 06:21 PM0.50 µg/L 1ND

Toluene 10/24/2011 06:21 PM0.50 µg/L 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 06:21 PM70-130 %REC 198.5

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS1

Collection Date: 10/13/2011 4:43:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-054C

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3010A

RunID: ICP8_111026A 76443QC Batch: PrepDate: 10/25/2011

Antimony 10/26/2011 02:28 PM0.0050 mg/L 1ND

Arsenic 10/26/2011 02:28 PM0.010 mg/L 10.028

Barium 10/26/2011 02:28 PM0.0030 mg/L 11.1

Beryllium 10/26/2011 02:28 PM0.0030 mg/L 1ND

Cadmium 10/26/2011 02:28 PM0.0030 mg/L 10.0041

Chromium 10/26/2011 02:28 PM0.0030 mg/L 10.15

Cobalt 10/26/2011 02:28 PM0.0030 mg/L 10.036

Copper 10/26/2011 02:28 PM0.0050 mg/L 10.15

Lead 10/26/2011 02:28 PM0.0050 mg/L 10.028

Molybdenum 10/26/2011 02:28 PM0.0050 mg/L 10.041

Nickel 10/26/2011 02:28 PM0.0050 mg/L 10.14

Selenium 10/26/2011 02:28 PM0.010 mg/L 1ND

Silver 10/26/2011 02:28 PM0.0030 mg/L 1ND

Thallium 10/26/2011 02:28 PM0.015 mg/L 1ND

Vanadium 10/26/2011 02:28 PM0.0030 mg/L 10.29

Zinc 10/26/2011 02:28 PM0.010 mg/L 10.42

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7470A

Analyst: VVRunID: AA1_111025A 76416QC Batch: PrepDate: 10/24/2011

Mercury 10/25/2011 11:46 AM0.20 µg/L 10.24

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: BS1

Collection Date: 10/13/2011 4:43:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-054D

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

DIESEL & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3510C

RunID: GC16_111021B 76377QC Batch: PrepDate: 10/20/2011

DRO 10/21/2011 11:30 AM0.12 mg/L 1ND

ORO 10/21/2011 11:30 AM0.12 mg/L 1ND

 Surr: p-Terphenyl 10/21/2011 11:30 AM48-124 %REC 187.1

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B70-0, B71-0, B72-0

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-055A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 07:45 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 07:45 PM1.0 mg/Kg 1ND

Barium 10/29/2011 07:45 PM1.0 mg/Kg 138

Beryllium 10/29/2011 07:45 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 07:45 PM1.0 mg/Kg 11.2

Chromium 10/29/2011 07:45 PM1.0 mg/Kg 19.9

Cobalt 10/29/2011 07:45 PM1.0 mg/Kg 118

Copper 10/29/2011 07:45 PM2.0 mg/Kg 136

Lead 10/29/2011 07:45 PM1.0 mg/Kg 11.4

Molybdenum 10/29/2011 07:45 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 07:45 PM1.0 mg/Kg 115

Selenium 10/29/2011 07:45 PM1.0 mg/Kg 1ND

Silver 10/29/2011 07:45 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 07:45 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 07:45 PM1.0 mg/Kg 1110

Zinc 10/29/2011 07:45 PM1.0 mg/Kg 154

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/26/2011 05:03 PM2.0 mg/Kg 242

ORO 10/26/2011 05:03 PM2.0 mg/Kg 2220

 Surr: p-Terphenyl 10/26/2011 05:03 PM39-123 %REC 269.2

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

4,4´-DDD 10/24/2011 10:26 PM2.0 µg/Kg 1ND

4,4´-DDE 10/24/2011 10:26 PM2.0 µg/Kg 1ND

4,4´-DDT 10/24/2011 10:26 PM2.0 µg/Kg 1ND

Aldrin 10/24/2011 10:26 PM1.0 µg/Kg 1ND

alpha-BHC 10/24/2011 10:26 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/24/2011 10:26 PM1.0 µg/Kg 1ND

beta-BHC 10/24/2011 10:26 PM1.0 µg/Kg 1ND

Chlordane 10/24/2011 10:26 PM8.5 µg/Kg 1ND

delta-BHC 10/24/2011 10:26 PM1.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B70-0, B71-0, B72-0

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-055A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

Dieldrin 10/24/2011 10:26 PM2.0 µg/Kg 1ND

Endosulfan I 10/24/2011 10:26 PM1.0 µg/Kg 1ND

Endosulfan II 10/24/2011 10:26 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/24/2011 10:26 PM2.0 µg/Kg 1ND

Endrin 10/24/2011 10:26 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/24/2011 10:26 PM2.0 µg/Kg 1ND

Endrin ketone 10/24/2011 10:26 PM2.0 µg/Kg 1ND

gamma-BHC 10/24/2011 10:26 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/24/2011 10:26 PM1.0 µg/Kg 1ND

Heptachlor 10/24/2011 10:26 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/24/2011 10:26 PM1.0 µg/Kg 1ND

Methoxychlor 10/24/2011 10:26 PM5.0 µg/Kg 1ND

Toxaphene 10/24/2011 10:26 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/24/2011 10:26 PM39-104 %REC 175.2

 Surr: Tetrachloro-m-xylene 10/24/2011 10:26 PM43-100 %REC 160.2

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA1_111024B 76417QC Batch: PrepDate: 10/24/2011

Mercury 10/24/2011 02:48 PM0.10 mg/Kg 10.97

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B70-2, B71-2, B72-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-056A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 05:23 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 05:23 PM69-158 %REC 1107

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 05:23 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 05:23 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 05:23 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 05:23 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 05:23 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 05:23 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 05:23 PM65-140 %REC 1107

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DDCRunID: MS5_111024A T11VS218QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,1,1-Trichloroethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,1,2,2-Tetrachloroethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,1,2-Trichloroethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,1-Dichloroethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,1-Dichloroethene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,1-Dichloropropene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,2,3-Trichlorobenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,2,3-Trichloropropane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,2,4-Trichlorobenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,2,4-Trimethylbenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,2-Dibromo-3-chloropropane 10/24/2011 12:42 PM10 µg/Kg 1ND

1,2-Dibromoethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,2-Dichlorobenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,2-Dichloroethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,2-Dichloropropane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,3,5-Trimethylbenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,3-Dichlorobenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

1,3-Dichloropropane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B70-2, B71-2, B72-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-056A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DDCRunID: MS5_111024A T11VS218QC Batch: PrepDate:

1,4-Dichlorobenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

2,2-Dichloropropane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

2-Chlorotoluene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

4-Chlorotoluene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

4-Isopropyltoluene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Benzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Bromobenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Bromodichloromethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Bromoform 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Bromomethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Carbon tetrachloride 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Chlorobenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Chloroethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Chloroform 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Chloromethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

cis-1,2-Dichloroethene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

cis-1,3-Dichloropropene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Dibromochloromethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Dibromomethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Dichlorodifluoromethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Hexachlorobutadiene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Isopropylbenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 12:42 PM10 µg/Kg 1ND

Methylene chloride 10/24/2011 12:42 PM5.0 µg/Kg 1ND

n-Butylbenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

n-Propylbenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Naphthalene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

sec-Butylbenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Styrene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

tert-Butylbenzene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Tetrachloroethene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

trans-1,2-Dichloroethene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B70-2, B71-2, B72-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-056A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DDCRunID: MS5_111024A T11VS218QC Batch: PrepDate:

Trichloroethene 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Trichlorofluoromethane 10/24/2011 12:42 PM5.0 µg/Kg 1ND

Vinyl chloride 10/24/2011 12:42 PM5.0 µg/Kg 1ND

 Surr: 1,2-Dichloroethane-d4 10/24/2011 12:42 PM70-130 %REC 178.2

 Surr: 4-Bromofluorobenzene 10/24/2011 12:42 PM70-130 %REC 181.0

 Surr: Dibromofluoromethane 10/24/2011 12:42 PM70-130 %REC 185.0

 Surr: Toluene-d8 10/24/2011 12:42 PM70-130 %REC 186.0

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: JSD

EPA 3550B

RunID: MS 13_111025B 76459QC Batch: PrepDate: 10/25/2011

1,2,4-Trichlorobenzene 10/25/2011 06:12 PM330 µg/Kg 1ND

1,2-Dichlorobenzene 10/25/2011 06:12 PM330 µg/Kg 1ND

1,3-Dichlorobenzene 10/25/2011 06:12 PM330 µg/Kg 1ND

1,4-Dichlorobenzene 10/25/2011 06:12 PM330 µg/Kg 1ND

2,4,5-Trichlorophenol 10/25/2011 06:12 PM330 µg/Kg 1ND

2,4,6-Trichlorophenol 10/25/2011 06:12 PM330 µg/Kg 1ND

2,4-Dichlorophenol 10/25/2011 06:12 PM1600 µg/Kg 1ND

2,4-Dimethylphenol 10/25/2011 06:12 PM330 µg/Kg 1ND

2,4-Dinitrophenol 10/25/2011 06:12 PM1600 µg/Kg 1ND

2,4-Dinitrotoluene 10/25/2011 06:12 PM330 µg/Kg 1ND

2,6-Dinitrotoluene 10/25/2011 06:12 PM330 µg/Kg 1ND

2-Chloronaphthalene 10/25/2011 06:12 PM330 µg/Kg 1ND

2-Chlorophenol 10/25/2011 06:12 PM330 µg/Kg 1ND

2-Methylnaphthalene 10/25/2011 06:12 PM330 µg/Kg 1ND

2-Methylphenol 10/25/2011 06:12 PM330 µg/Kg 1ND

2-Nitroaniline 10/25/2011 06:12 PM1600 µg/Kg 1ND

2-Nitrophenol 10/25/2011 06:12 PM330 µg/Kg 1ND

3,3´-Dichlorobenzidine 10/25/2011 06:12 PM660 µg/Kg 1ND

3-Nitroaniline 10/25/2011 06:12 PM1600 µg/Kg 1ND

4,6-Dinitro-2-methylphenol 10/25/2011 06:12 PM1600 µg/Kg 1ND

4-Bromophenyl-phenylether 10/25/2011 06:12 PM330 µg/Kg 1ND

4-Chloro-3-methylphenol 10/25/2011 06:12 PM660 µg/Kg 1ND

4-Chloroaniline 10/25/2011 06:12 PM660 µg/Kg 1ND

4-Chlorophenyl-phenylether 10/25/2011 06:12 PM330 µg/Kg 1ND

4-Methylphenol 10/25/2011 06:12 PM330 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B70-2, B71-2, B72-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-056A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: JSD

EPA 3550B

RunID: MS 13_111025B 76459QC Batch: PrepDate: 10/25/2011

4-Nitroaniline 10/25/2011 06:12 PM1600 µg/Kg 1ND

4-Nitrophenol 10/25/2011 06:12 PM1600 µg/Kg 1ND

Acenaphthene 10/25/2011 06:12 PM330 µg/Kg 1ND

Acenaphthylene 10/25/2011 06:12 PM330 µg/Kg 1ND

Anthracene 10/25/2011 06:12 PM330 µg/Kg 1ND

Benzidine (M) 10/25/2011 06:12 PM1600 µg/Kg 1ND

Benzo(a)anthracene 10/25/2011 06:12 PM330 µg/Kg 1ND

Benzo(a)pyrene 10/25/2011 06:12 PM330 µg/Kg 1ND

Benzo(b)fluoranthene 10/25/2011 06:12 PM330 µg/Kg 1ND

Benzo(g,h,i)perylene 10/25/2011 06:12 PM330 µg/Kg 1ND

Benzo(k)fluoranthene 10/25/2011 06:12 PM330 µg/Kg 1ND

Benzoic acid 10/25/2011 06:12 PM1600 µg/Kg 1ND

Benzyl alcohol 10/25/2011 06:12 PM660 µg/Kg 1ND

Bis(2-chloroethoxy)methane 10/25/2011 06:12 PM330 µg/Kg 1ND

Bis(2-chloroethyl)ether 10/25/2011 06:12 PM330 µg/Kg 1ND

Bis(2-chloroisopropyl)ether 10/25/2011 06:12 PM330 µg/Kg 1ND

Bis(2-ethylhexyl)phthalate 10/25/2011 06:12 PM330 µg/Kg 1ND

Butylbenzylphthalate 10/25/2011 06:12 PM330 µg/Kg 1ND

Chrysene 10/25/2011 06:12 PM330 µg/Kg 1ND

Di-n-butylphthalate 10/25/2011 06:12 PM330 µg/Kg 1ND

Di-n-octylphthalate 10/25/2011 06:12 PM330 µg/Kg 1ND

Dibenz(a,h)anthracene 10/25/2011 06:12 PM330 µg/Kg 1ND

Dibenzofuran 10/25/2011 06:12 PM330 µg/Kg 1ND

Diethylphthalate 10/25/2011 06:12 PM330 µg/Kg 1ND

Dimethylphthalate 10/25/2011 06:12 PM330 µg/Kg 1ND

Fluoranthene 10/25/2011 06:12 PM330 µg/Kg 1ND

Fluorene 10/25/2011 06:12 PM330 µg/Kg 1ND

Hexachlorobenzene 10/25/2011 06:12 PM330 µg/Kg 1ND

Hexachlorobutadiene 10/25/2011 06:12 PM660 µg/Kg 1ND

Hexachlorocyclopentadiene 10/25/2011 06:12 PM660 µg/Kg 1ND

Hexachloroethane 10/25/2011 06:12 PM330 µg/Kg 1ND

Indeno(1,2,3-cd)pyrene 10/25/2011 06:12 PM330 µg/Kg 1ND

Isophorone 10/25/2011 06:12 PM330 µg/Kg 1ND

N-Nitrosodi-n-propylamine 10/25/2011 06:12 PM330 µg/Kg 1ND

N-Nitrosodiphenylamine 10/25/2011 06:12 PM330 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B70-2, B71-2, B72-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-056A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: JSD

EPA 3550B

RunID: MS 13_111025B 76459QC Batch: PrepDate: 10/25/2011

Naphthalene 10/25/2011 06:12 PM330 µg/Kg 1ND

Nitrobenzene 10/25/2011 06:12 PM330 µg/Kg 1ND

Pentachlorophenol 10/25/2011 06:12 PM1600 µg/Kg 1ND

Phenanthrene 10/25/2011 06:12 PM330 µg/Kg 1ND

Phenol 10/25/2011 06:12 PM330 µg/Kg 1ND

Pyrene 10/25/2011 06:12 PM330 µg/Kg 1ND

 Surr: 1,2-Dichlorobenzene-d4 10/25/2011 06:12 PM47-99 %REC 189.9

 Surr: 2,4,6-Tribromophenol 10/25/2011 06:12 PM25-116 %REC 187.3

 Surr: 2-Chlorophenol-d4 10/25/2011 06:12 PM45-102 %REC 193.5

 Surr: 2-Fluorobiphenyl 10/25/2011 06:12 PM56-107 %REC 191.7

 Surr: 2-Fluorophenol 10/25/2011 06:12 PM39-100 %REC 188.4

 Surr: 4-Terphenyl-d14 10/25/2011 06:12 PM52-123 %REC 192.6

 Surr: Nitrobenzene-d5 10/25/2011 06:12 PM41-102 %REC 188.1

 Surr: Phenol-d5 10/25/2011 06:12 PM42-104 %REC 187.8

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B73-0, B74-0, B75-0

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-057A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

DIESEL  & MOTOR OIL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

EPA 3550B

RunID: GC16_111025B 76437QC Batch: PrepDate: 10/24/2011

DRO 10/25/2011 02:36 PM1.0 mg/Kg 15.2

ORO 10/25/2011 02:36 PM1.0 mg/Kg 124

 Surr: p-Terphenyl 10/25/2011 02:36 PM39-123 %REC 155.0

ORGANOCHLORINE PESTICIDES BY GC/ECD
EPA 8081A

Analyst: HL

EPA 3550B

RunID: GC10_111024A 76434QC Batch: PrepDate: 10/24/2011

4,4´-DDD 10/24/2011 10:54 PM2.0 µg/Kg 1ND

4,4´-DDE 10/24/2011 10:54 PM2.0 µg/Kg 1ND

4,4´-DDT 10/24/2011 10:54 PM2.0 µg/Kg 1ND

Aldrin 10/24/2011 10:54 PM1.0 µg/Kg 1ND

alpha-BHC 10/24/2011 10:54 PM1.0 µg/Kg 1ND

alpha-Chlordane 10/24/2011 10:54 PM1.0 µg/Kg 1ND

beta-BHC 10/24/2011 10:54 PM1.0 µg/Kg 1ND

Chlordane 10/24/2011 10:54 PM8.5 µg/Kg 1ND

delta-BHC 10/24/2011 10:54 PM1.0 µg/Kg 1ND

Dieldrin 10/24/2011 10:54 PM2.0 µg/Kg 1ND

Endosulfan I 10/24/2011 10:54 PM1.0 µg/Kg 1ND

Endosulfan II 10/24/2011 10:54 PM2.0 µg/Kg 1ND

Endosulfan sulfate 10/24/2011 10:54 PM2.0 µg/Kg 1ND

Endrin 10/24/2011 10:54 PM2.0 µg/Kg 1ND

Endrin aldehyde 10/24/2011 10:54 PM2.0 µg/Kg 1ND

Endrin ketone 10/24/2011 10:54 PM2.0 µg/Kg 1ND

gamma-BHC 10/24/2011 10:54 PM1.0 µg/Kg 1ND

gamma-Chlordane 10/24/2011 10:54 PM1.0 µg/Kg 1ND

Heptachlor 10/24/2011 10:54 PM1.0 µg/Kg 1ND

Heptachlor epoxide 10/24/2011 10:54 PM1.0 µg/Kg 1ND

Methoxychlor 10/24/2011 10:54 PM5.0 µg/Kg 1ND

Toxaphene 10/24/2011 10:54 PM50 µg/Kg 1ND

 Surr: Decachlorobiphenyl 10/24/2011 10:54 PM39-104 %REC 174.6

 Surr: Tetrachloro-m-xylene 10/24/2011 10:54 PM43-100 %REC 161.1

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B73-2, B74-2, B75-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-058A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: CBB

EPA 3050B

RunID: ICP8_111029C 76586QC Batch: PrepDate: 10/28/2011

Antimony 10/29/2011 07:48 PM2.0 mg/Kg 1ND

Arsenic 10/29/2011 07:48 PM1.0 mg/Kg 12.8

Barium 10/29/2011 07:48 PM1.0 mg/Kg 1130

Beryllium 10/29/2011 07:48 PM1.0 mg/Kg 1ND

Cadmium 10/29/2011 07:48 PM1.0 mg/Kg 1ND

Chromium 10/29/2011 07:48 PM1.0 mg/Kg 17.9

Cobalt 10/29/2011 07:48 PM1.0 mg/Kg 15.6

Copper 10/29/2011 07:48 PM2.0 mg/Kg 112

Lead 10/29/2011 07:48 PM1.0 mg/Kg 19.1

Molybdenum 10/29/2011 07:48 PM1.0 mg/Kg 1ND

Nickel 10/29/2011 07:48 PM1.0 mg/Kg 16.8

Selenium 10/29/2011 07:48 PM1.0 mg/Kg 1ND

Silver 10/29/2011 07:48 PM1.0 mg/Kg 1ND

Thallium 10/29/2011 07:48 PM1.0 mg/Kg 1ND

Vanadium 10/29/2011 07:48 PM1.0 mg/Kg 119

Zinc 10/29/2011 07:48 PM1.0 mg/Kg 123

GASOLINE  RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

GRO 10/24/2011 05:39 PM1.0 mg/Kg 1ND

 Surr: Bromofluorobenzene (FID) 10/24/2011 05:39 PM69-158 %REC 1114

VOLATILE ORGANIC COMPOUNDS BY GC/PID
EPA 8021B

Analyst: TPRunID: GC2_111024A E11VS366QC Batch: PrepDate:

Benzene 10/24/2011 05:39 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 05:39 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 05:39 PM10 µg/Kg 1ND

Methyl tert-butyl ether 10/24/2011 05:39 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 05:39 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 05:39 PM5.0 µg/Kg 1ND

 Surr: Bromofluorobenzene (PID) 10/24/2011 05:39 PM65-140 %REC 1113

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B73-2, B74-2, B75-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-058A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: VVRunID: AA5_111025A 76424QC Batch: PrepDate: 10/24/2011

Mercury 10/25/2011 12:34 PM0.10 mg/Kg 1ND

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DDCRunID: MS5_111024A T11VS218QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,1,1-Trichloroethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,1,2,2-Tetrachloroethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,1,2-Trichloroethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,1-Dichloroethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,1-Dichloroethene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,1-Dichloropropene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,2,3-Trichlorobenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,2,3-Trichloropropane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,2,4-Trichlorobenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,2,4-Trimethylbenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,2-Dibromo-3-chloropropane 10/24/2011 01:01 PM10 µg/Kg 1ND

1,2-Dibromoethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,2-Dichlorobenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,2-Dichloroethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,2-Dichloropropane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,3,5-Trimethylbenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,3-Dichlorobenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,3-Dichloropropane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

1,4-Dichlorobenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

2,2-Dichloropropane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

2-Chlorotoluene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

4-Chlorotoluene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

4-Isopropyltoluene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Benzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Bromobenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Bromodichloromethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Bromoform 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Bromomethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Carbon tetrachloride 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Chlorobenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B73-2, B74-2, B75-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-058A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DDCRunID: MS5_111024A T11VS218QC Batch: PrepDate:

Chloroethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Chloroform 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Chloromethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

cis-1,2-Dichloroethene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

cis-1,3-Dichloropropene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Dibromochloromethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Dibromomethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Dichlorodifluoromethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Ethylbenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Hexachlorobutadiene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Isopropylbenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

m,p-Xylene 10/24/2011 01:01 PM10 µg/Kg 1ND

Methylene chloride 10/24/2011 01:01 PM5.0 µg/Kg 1ND

n-Butylbenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

n-Propylbenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Naphthalene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

o-Xylene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

sec-Butylbenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Styrene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

tert-Butylbenzene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Tetrachloroethene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Toluene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

trans-1,2-Dichloroethene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Trichloroethene 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Trichlorofluoromethane 10/24/2011 01:01 PM5.0 µg/Kg 1ND

Vinyl chloride 10/24/2011 01:01 PM5.0 µg/Kg 1ND

 Surr: 1,2-Dichloroethane-d4 10/24/2011 01:01 PM70-130 %REC 177.3

 Surr: 4-Bromofluorobenzene 10/24/2011 01:01 PM70-130 %REC 188.3

 Surr: Dibromofluoromethane 10/24/2011 01:01 PM70-130 %REC 176.6

 Surr: Toluene-d8 10/24/2011 01:01 PM70-130 %REC 188.3

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: JSD

EPA 3550B

RunID: MS 13_111025B 76459QC Batch: PrepDate: 10/25/2011

1,2,4-Trichlorobenzene 10/25/2011 06:39 PM1600 µg/Kg 5ND

1,2-Dichlorobenzene 10/25/2011 06:39 PM1600 µg/Kg 5ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B73-2, B74-2, B75-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-058A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: JSD

EPA 3550B

RunID: MS 13_111025B 76459QC Batch: PrepDate: 10/25/2011

1,3-Dichlorobenzene 10/25/2011 06:39 PM1600 µg/Kg 5ND

1,4-Dichlorobenzene 10/25/2011 06:39 PM1600 µg/Kg 5ND

2,4,5-Trichlorophenol 10/25/2011 06:39 PM1600 µg/Kg 5ND

2,4,6-Trichlorophenol 10/25/2011 06:39 PM1600 µg/Kg 5ND

2,4-Dichlorophenol 10/25/2011 06:39 PM8200 µg/Kg 5ND

2,4-Dimethylphenol 10/25/2011 06:39 PM1600 µg/Kg 5ND

2,4-Dinitrophenol 10/25/2011 06:39 PM8200 µg/Kg 5ND

2,4-Dinitrotoluene 10/25/2011 06:39 PM1600 µg/Kg 5ND

2,6-Dinitrotoluene 10/25/2011 06:39 PM1600 µg/Kg 5ND

2-Chloronaphthalene 10/25/2011 06:39 PM1600 µg/Kg 5ND

2-Chlorophenol 10/25/2011 06:39 PM1600 µg/Kg 5ND

2-Methylnaphthalene 10/25/2011 06:39 PM1600 µg/Kg 5ND

2-Methylphenol 10/25/2011 06:39 PM1600 µg/Kg 5ND

2-Nitroaniline 10/25/2011 06:39 PM8200 µg/Kg 5ND

2-Nitrophenol 10/25/2011 06:39 PM1600 µg/Kg 5ND

3,3´-Dichlorobenzidine 10/25/2011 06:39 PM3300 µg/Kg 5ND

3-Nitroaniline 10/25/2011 06:39 PM8200 µg/Kg 5ND

4,6-Dinitro-2-methylphenol 10/25/2011 06:39 PM8200 µg/Kg 5ND

4-Bromophenyl-phenylether 10/25/2011 06:39 PM1600 µg/Kg 5ND

4-Chloro-3-methylphenol 10/25/2011 06:39 PM3300 µg/Kg 5ND

4-Chloroaniline 10/25/2011 06:39 PM3300 µg/Kg 5ND

4-Chlorophenyl-phenylether 10/25/2011 06:39 PM1600 µg/Kg 5ND

4-Methylphenol 10/25/2011 06:39 PM1600 µg/Kg 5ND

4-Nitroaniline 10/25/2011 06:39 PM8200 µg/Kg 5ND

4-Nitrophenol 10/25/2011 06:39 PM8200 µg/Kg 5ND

Acenaphthene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Acenaphthylene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Anthracene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Benzidine (M) 10/25/2011 06:39 PM8200 µg/Kg 5ND

Benzo(a)anthracene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Benzo(a)pyrene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Benzo(b)fluoranthene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Benzo(g,h,i)perylene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Benzo(k)fluoranthene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Benzoic acid 10/25/2011 06:39 PM8200 µg/Kg 5ND

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B73-2, B74-2, B75-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-058A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: JSD

EPA 3550B

RunID: MS 13_111025B 76459QC Batch: PrepDate: 10/25/2011

Benzyl alcohol 10/25/2011 06:39 PM3300 µg/Kg 5ND

Bis(2-chloroethoxy)methane 10/25/2011 06:39 PM1600 µg/Kg 5ND

Bis(2-chloroethyl)ether 10/25/2011 06:39 PM1600 µg/Kg 5ND

Bis(2-chloroisopropyl)ether 10/25/2011 06:39 PM1600 µg/Kg 5ND

Bis(2-ethylhexyl)phthalate 10/25/2011 06:39 PM1600 µg/Kg 5ND

Butylbenzylphthalate 10/25/2011 06:39 PM1600 µg/Kg 5ND

Chrysene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Di-n-butylphthalate 10/25/2011 06:39 PM1600 µg/Kg 5ND

Di-n-octylphthalate 10/25/2011 06:39 PM1600 µg/Kg 5ND

Dibenz(a,h)anthracene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Dibenzofuran 10/25/2011 06:39 PM1600 µg/Kg 5ND

Diethylphthalate 10/25/2011 06:39 PM1600 µg/Kg 5ND

Dimethylphthalate 10/25/2011 06:39 PM1600 µg/Kg 5ND

Fluoranthene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Fluorene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Hexachlorobenzene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Hexachlorobutadiene 10/25/2011 06:39 PM3300 µg/Kg 5ND

Hexachlorocyclopentadiene 10/25/2011 06:39 PM3300 µg/Kg 5ND

Hexachloroethane 10/25/2011 06:39 PM1600 µg/Kg 5ND

Indeno(1,2,3-cd)pyrene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Isophorone 10/25/2011 06:39 PM1600 µg/Kg 5ND

N-Nitrosodi-n-propylamine 10/25/2011 06:39 PM1600 µg/Kg 5ND

N-Nitrosodiphenylamine 10/25/2011 06:39 PM1600 µg/Kg 5ND

Naphthalene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Nitrobenzene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Pentachlorophenol 10/25/2011 06:39 PM8200 µg/Kg 5ND

Phenanthrene 10/25/2011 06:39 PM1600 µg/Kg 5ND

Phenol 10/25/2011 06:39 PM1600 µg/Kg 5ND

Pyrene 10/25/2011 06:39 PM1600 µg/Kg 5ND

 Surr: 1,2-Dichlorobenzene-d4 10/25/2011 06:39 PM47-99 %REC 586.9

 Surr: 2,4,6-Tribromophenol 10/25/2011 06:39 PM25-116 %REC 576.2

 Surr: 2-Chlorophenol-d4 10/25/2011 06:39 PM45-102 %REC 589.4

 Surr: 2-Fluorobiphenyl 10/25/2011 06:39 PM56-107 %REC 595.8

 Surr: 2-Fluorophenol 10/25/2011 06:39 PM39-100 %REC 582.6

 Surr: 4-Terphenyl-d14 10/25/2011 06:39 PM52-123 %REC 599.6

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: Composite B73-2, B74-2, B75-2

Collection Date: 10/13/2011

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-058A

DF

Advanced Technology Laboratories Print Date: 14-Nov-11

PQL

ANALYTICAL RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8270C

Analyst: JSD

EPA 3550B

RunID: MS 13_111025B 76459QC Batch: PrepDate: 10/25/2011

 Surr: Nitrobenzene-d5 10/25/2011 06:39 PM41-102 %REC 579.9

 Surr: Phenol-d5 10/25/2011 06:39 PM42-104 %REC 582.9

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 

14-Nov-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76585

Batch ID: 76585 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137974

SeqNo: 2266876

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.139

Arsenic 1.0ND

Barium 1.0ND

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.00.150

Cobalt 1.0ND

Copper 2.00.386

Lead 1.00.075

Molybdenum 1.0ND

Nickel 1.00.098

Selenium 1.00.215

Silver 1.00.029

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-76585

Batch ID: 76585 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137974

SeqNo: 2266877

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 91.6 80 1202.0 0.139345.957

Arsenic 50.00 86.5 80 1201.0 043.274

Barium 50.00 93.4 80 1201.0 046.700

Beryllium 50.00 93.4 80 1201.0 046.713

Cadmium 50.00 88.5 80 1201.0 044.229

Chromium 50.00 94.1 80 1201.0 0.149647.197

Cobalt 50.00 95.0 80 1201.0 047.497

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76585

Batch ID: 76585 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137974

SeqNo: 2266877

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 92.0 80 1202.0 0.385746.361

Lead 50.00 93.4 80 1201.0 0.0749946.793

Molybdenum 50.00 93.2 80 1201.0 046.614

Nickel 50.00 91.1 80 1201.0 0.0977545.639

Selenium 50.00 84.6 80 1201.0 0.214742.507

Silver 50.00 86.3 80 1201.0 0.0287943.157

Thallium 50.00 93.5 80 1201.0 046.746

Vanadium 50.00 92.8 80 1201.0 046.425

Zinc 50.00 90.0 80 1201.0 044.986

Sample ID: 120362-038A-MS

Batch ID: 76585 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B6-0

RunNo: 137974

SeqNo: 2266898

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 68.8 44 1052.0 085.939

Arsenic 125.0 74.8 57 1031.0 0.945394.427

Barium 125.0 79.3 36 1341.0 38.22137.314

Beryllium 125.0 77.3 64 1061.0 096.597

Cadmium 125.0 69.0 58 1021.0 0.939787.210

Chromium 125.0 70.6 55 1051.0 19.75108.029

Cobalt 125.0 73.3 59 1051.0 13.50105.170

Copper 125.0 82.6 64 1172.0 27.35130.572

Lead 125.0 75.9 46 1161.0 5.134100.011

Molybdenum 125.0 74.3 59 1081.0 092.869

Nickel 125.0 69.9 52 1091.0 26.70114.135

Selenium 125.0 64.8 56 1001.0 080.965

Silver 125.0 81.3 65 1071.0 0101.631

Thallium 125.0 67.9 47 1001.0 084.902

Vanadium 125.0 65.8 64 1101.0 86.51168.782

Zinc 125.0 51.5 37 1231.0 68.41132.760

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120362-038A-MSD

Batch ID: 76585 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B6-0

RunNo: 137974

SeqNo: 2266899

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 69.6 44 105 202.0 0 85.94 1.2887.046

Arsenic 125.0 74.0 57 103 201.0 0.9453 94.43 1.0393.463

Barium 125.0 75.6 36 134 201.0 38.22 137.3 3.38132.750

Beryllium 125.0 76.1 64 106 201.0 0 96.60 1.5495.118

Cadmium 125.0 68.0 58 102 201.0 0.9397 87.21 1.5085.912

Chromium 125.0 72.3 55 105 201.0 19.75 108.0 1.93110.137

Cobalt 125.0 74.3 59 105 201.0 13.50 105.2 1.16106.402

Copper 125.0 83.1 64 117 202.0 27.35 130.6 0.492131.216

Lead 125.0 72.1 46 116 201.0 5.134 100.0 4.8595.278

Molybdenum 125.0 73.5 59 108 201.0 0 92.87 1.0391.914

Nickel 125.0 72.3 52 109 201.0 26.70 114.1 2.60117.139

Selenium 125.0 63.3 56 100 201.0 0 80.96 2.2579.166

Silver 125.0 80.0 65 107 201.0 0 101.6 1.59100.027

Thallium 125.0 67.1 47 100 201.0 0 84.90 1.2883.823

Vanadium 125.0 66.7 64 110 201.0 86.51 168.8 0.647169.877

Zinc 125.0 48.5 37 123 201.0 68.41 132.8 2.81129.082

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: MB-76586

Batch ID: 76586 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137978

SeqNo: 2266999

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.00.160

Arsenic 1.0ND

Barium 1.00.052

Beryllium 1.0ND

Cadmium 1.0ND

Chromium 1.00.151

Cobalt 1.0ND

Copper 2.00.180

Lead 1.0ND

Molybdenum 1.00.087

Nickel 1.00.116

Selenium 1.00.160

Silver 1.00.033

Thallium 1.0ND

Vanadium 1.0ND

Zinc 1.0ND

Sample ID: LCS-76586

Batch ID: 76586 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137978

SeqNo: 2267000

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 93.1 80 1202.0 0.160546.731

Arsenic 50.00 88.7 80 1201.0 044.359

Barium 50.00 95.9 80 1201.0 0.0517447.983

Beryllium 50.00 95.8 80 1201.0 047.915

Cadmium 50.00 90.6 80 1201.0 045.293

Chromium 50.00 95.9 80 1201.0 0.151048.109

Cobalt 50.00 103 80 1201.0 051.330

Copper 50.00 93.1 80 1202.0 0.179946.728

Lead 50.00 95.5 80 1201.0 047.726

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: LCS-76586

Batch ID: 76586 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137978

SeqNo: 2267000

LCSSampType: TestCode: 6010_S

EPA 3050B

Molybdenum 50.00 95.1 80 1201.0 0.0869247.646

Nickel 50.00 93.0 80 1201.0 0.115646.623

Selenium 50.00 85.7 80 1201.0 0.160343.004

Silver 50.00 89.0 80 1201.0 0.0325444.509

Thallium 50.00 96.1 80 1201.0 048.029

Vanadium 50.00 93.5 80 1201.0 046.761

Zinc 50.00 92.2 80 1201.0 046.108

Sample ID: 120362-058A-MS

Batch ID: 76586 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Composite B73-2, B

RunNo: 137978

SeqNo: 2267011

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 73.7 44 1052.0 0.204792.342

Arsenic 125.0 74.4 57 1031.0 2.78995.831

Barium 125.0 96.0 36 1341.0 126.3246.256

Beryllium 125.0 82.8 64 1061.0 0.3702103.851

Cadmium 125.0 74.0 58 1021.0 0.245592.757

Chromium 125.0 82.6 55 1051.0 7.921111.148

Cobalt 125.0 86.5 59 1051.0 5.598113.764

Copper 125.0 88.2 64 1172.0 12.22122.434

Lead 125.0 82.2 46 1161.0 9.063111.830

Molybdenum 125.0 76.0 59 1081.0 094.978

Nickel 125.0 78.8 52 1091.0 6.777105.336

Selenium 125.0 67.9 56 1001.0 084.829

Silver 125.0 81.9 65 1071.0 0102.385

Thallium 125.0 79.0 47 1001.0 098.725

Vanadium 125.0 87.1 64 1101.0 19.33128.235

Zinc 125.0 81.1 37 1231.0 22.90124.323

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_S

Sample ID: 120362-058A-MSD

Batch ID: 76586 TestNo: EPA 6010B Analysis Date: 10/29/2011

Prep Date: 10/28/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: Composite B73-2, B

RunNo: 137978

SeqNo: 2267012

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 72.3 44 105 202.0 0.2047 92.34 1.9090.603

Arsenic 125.0 72.9 57 103 201.0 2.789 95.83 1.9793.959

Barium 125.0 93.6 36 134 201.0 126.3 246.3 1.23243.254

Beryllium 125.0 81.5 64 106 201.0 0.3702 103.9 1.54102.269

Cadmium 125.0 72.6 58 102 201.0 0.2455 92.76 1.8691.046

Chromium 125.0 80.6 55 105 201.0 7.921 111.1 2.27108.655

Cobalt 125.0 85.6 59 105 201.0 5.598 113.8 1.05112.578

Copper 125.0 86.8 64 117 202.0 12.22 122.4 1.37120.763

Lead 125.0 78.9 46 116 201.0 9.063 111.8 3.78107.683

Molybdenum 125.0 74.7 59 108 201.0 0 94.98 1.7293.358

Nickel 125.0 77.4 52 109 201.0 6.777 105.3 1.68103.585

Selenium 125.0 66.6 56 100 201.0 0 84.83 1.8383.294

Silver 125.0 80.6 65 107 201.0 0 102.4 1.61100.755

Thallium 125.0 78.0 47 100 201.0 0 98.72 1.2997.459

Vanadium 125.0 83.5 64 110 201.0 19.33 128.2 3.58123.729

Zinc 125.0 78.3 37 123 201.0 22.90 124.3 2.85120.828

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID: MB-76443

Batch ID: 76443 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 137818

SeqNo: 2264069

MBLKSampType: TestCode: 6010_W

EPA 3010A

Cadmium 0.00300.0003

Chromium 0.0030ND

Lead 0.00500.002

Nickel 0.0050ND

Zinc 0.0100.005

Sample ID: LCS-76443

Batch ID: 76443 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 137818

SeqNo: 2264070

LCSSampType: TestCode: 6010_W

EPA 3010A

Cadmium 1.000 92.2 85 1150.0030 0.00029980.922

Chromium 1.000 91.9 85 1150.0030 00.919

Lead 1.000 96.8 85 1150.0050 0.0019820.970

Nickel 1.000 96.1 85 1150.0050 00.961

Zinc 1.000 92.8 85 1150.010 0.0050110.933

Sample ID: 120362-054C-MS

Batch ID: 76443 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BS1

RunNo: 137818

SeqNo: 2264073

MSSampType: TestCode: 6010_W

EPA 3010A

Cadmium 2.500 86.0 76 1170.0030 0.0034602.153

Chromium 2.500 84.5 75 1100.0030 0.13912.251

Lead 2.500 88.5 78 1170.0050 0.028782.242

Nickel 2.500 86.8 75 1180.0050 0.11972.290

Zinc 2.500 87.5 73 1190.010 0.33482.521

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID: 120362-054C-MSD

Batch ID: 76443 TestNo: EPA 6010B Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: BS1

RunNo: 137818

SeqNo: 2264074

MSDSampType: TestCode: 6010_W

EPA 3010A

Cadmium 2.500 80.9 76 117 200.0030 0.003460 2.153 6.042.026

Chromium 2.500 78.5 75 110 200.0030 0.1391 2.251 6.842.102

Lead 2.500 82.9 78 117 200.0050 0.02878 2.242 6.502.101

Nickel 2.500 81.3 75 118 200.0050 0.1197 2.290 6.242.151

Zinc 2.500 81.9 73 119 200.010 0.3348 2.521 5.712.381

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

81 of 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 7470_W

Sample ID: MB-76416

Batch ID: 76416 TestNo: EPA 7470A Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW

RunNo: 137776

SeqNo: 2263389

MBLKSampType: TestCode: 7470_W

Mercury 0.20ND

Sample ID: LCS-76416

Batch ID: 76416 TestNo: EPA 7470A Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW

RunNo: 137776

SeqNo: 2263390

LCSSampType: TestCode: 7470_W

Mercury 10.00 98.0 85 1150.20 09.801

Sample ID: 120362-053C-MS

Batch ID: 76416 TestNo: EPA 7470A Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: BS4

RunNo: 137776

SeqNo: 2263391

MSSampType: TestCode: 7470_W

Mercury 10.00 94.8 70 1300.20 0.11019.588

Sample ID: 120362-053C-MSD

Batch ID: 76416 TestNo: EPA 7470A Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: BS4

RunNo: 137776

SeqNo: 2263392

MSDSampType: TestCode: 7470_W

Mercury 10.00 96.3 70 130 200.20 0.1101 9.588 1.619.744

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76417

Batch ID: 76417 TestNo: EPA 7471A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137750

SeqNo: 2262982

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-76417

Batch ID: 76417 TestNo: EPA 7471A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137750

SeqNo: 2262983

LCSSampType: TestCode: 7471_S

Mercury 0.8300 99.6 80 1200.10 00.827

Sample ID: 120362-014A-MS

Batch ID: 76417 TestNo: EPA 7471A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B65-2

RunNo: 137750

SeqNo: 2262984

MSSampType: TestCode: 7471_S

Mercury 0.8300 115 70 1300.10 0.033720.985

Sample ID: 120362-014A-MSD

Batch ID: 76417 TestNo: EPA 7471A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B65-2

RunNo: 137750

SeqNo: 2262985

MSDSampType: TestCode: 7471_S

Mercury 0.8300 115 70 130 200.10 0.03372 0.9852 0.5550.991

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 7471_S

Sample ID: MB-76424

Batch ID: 76424 TestNo: EPA 7471A Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137777

SeqNo: 2263395

MBLKSampType: TestCode: 7471_S

Mercury 0.10ND

Sample ID: LCS-76424

Batch ID: 76424 TestNo: EPA 7471A Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137777

SeqNo: 2263396

LCSSampType: TestCode: 7471_S

Mercury 0.8300 107 80 1200.10 00.889

Sample ID: 120362-016A-MS

Batch ID: 76424 TestNo: EPA 7471A Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: BS5-4

RunNo: 137777

SeqNo: 2263397

MSSampType: TestCode: 7471_S

Mercury 0.8300 102 70 1300.10 0.0074170.855

Sample ID: 120362-016A-MSD

Batch ID: 76424 TestNo: EPA 7471A Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: BS5-4

RunNo: 137777

SeqNo: 2263398

MSDSampType: TestCode: 7471_S

Mercury 0.8300 104 70 130 200.10 0.007417 0.8551 1.710.870

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
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_DM LL

Sample ID: MB-76437

Batch ID: 76437 TestNo: EPA 8015B(M Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137827

SeqNo: 2264182

MBLKSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 1.0ND

ORO 1.0ND

 Surr: p-Terphenyl 2.670 64.1 39 1231.711

Sample ID: LCS-76437

Batch ID: 76437 TestNo: EPA 8015B(M Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137827

SeqNo: 2264183

LCSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 55.1 37 1091.0 018.179

 Surr: p-Terphenyl 2.670 71.1 39 1231.898

Sample ID: 120362-015AMS

Batch ID: 76437 TestNo: EPA 8015B(M Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: BS5-0

RunNo: 137827

SeqNo: 2264193

MSSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 41.7 29 1071.0 2.27516.023

 Surr: p-Terphenyl 2.670 59.1 39 1231.578

Sample ID: 120362-015AMSD

Batch ID: 76437 TestNo: EPA 8015B(M Analysis Date: 10/25/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: BS5-0

RunNo: 137827

SeqNo: 2264194

MSDSampType: TestCode: 8015_S_DM L

EPA 3550B

DRO 33.00 31.6 29 107 20 R1.0 2.275 16.02 23.212.696

 Surr: p-Terphenyl 2.670 44.1 39 123 001.178

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: E111024LC1

Batch ID: E11VS366 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 137754

SeqNo: 2263509

LCSSampType: TestCode: 8015_S_GAS

GRO 5.000 92.2 70 1301.0 04.609

 Surr: Bromofluorobenzene (FID) 100.0 122 69 158122.360

Sample ID: E111024MB1MS

Batch ID: E11VS366 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137754

SeqNo: 2263510

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 91.8 46 1351.0 04.589

 Surr: Bromofluorobenzene (FID) 100.0 121 69 158120.958

Sample ID: E111024MB1MSD

Batch ID: E11VS366 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137754

SeqNo: 2263511

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 89.4 46 135 201.0 0 4.589 2.604.471

 Surr: Bromofluorobenzene (FID) 100.0 121 69 158 00121.451

Sample ID: E111024MB1

Batch ID: E11VS366 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 137754

SeqNo: 2263512

MBLKSampType: TestCode: 8015_S_GAS

GRO 1.0ND

 Surr: Bromofluorobenzene (FID) 100.0 90.7 69 15890.677

Sample ID: 120362-030AMS

Batch ID: E11VS366 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B2-1

RunNo: 137754

SeqNo: 2263516

MSSampType: TestCode: 8015_S_GAS

GRO 5.000 96.8 46 1351.0 04.839

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_S_GAS

Sample ID: 120362-030AMS

Batch ID: E11VS366 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B2-1

RunNo: 137754

SeqNo: 2263516

MSSampType: TestCode: 8015_S_GAS

 Surr: Bromofluorobenzene (FID) 100.0 124 69 158123.907

Sample ID: 120362-030AMSD

Batch ID: E11VS366 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B2-1

RunNo: 137754

SeqNo: 2263517

MSDSampType: TestCode: 8015_S_GAS

GRO 5.000 99.2 46 135 201.0 0 4.839 2.454.959

 Surr: Bromofluorobenzene (FID) 100.0 129 69 158 00128.819

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_W_DM_LL

Sample ID: MB-76377

Batch ID: 76377 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 137718

SeqNo: 2262333

MBLKSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 0.050ND

ORO 0.050ND

 Surr: p-Terphenyl 0.08000 76.7 48 1240.061

Sample ID: LCS-76377

Batch ID: 76377 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 137718

SeqNo: 2262334

LCSSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 1.000 77.0 45 1090.050 00.770

 Surr: p-Terphenyl 0.08000 80.6 48 1240.065

Sample ID: MB-76377MS

Batch ID: 76377 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137718

SeqNo: 2262335

MSSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 1.000 77.5 45 1090.050 00.775

 Surr: p-Terphenyl 0.08000 84.0 48 1240.067

Sample ID: MB-76377MSD

Batch ID: 76377 TestNo: EPA 8015B(M Analysis Date: 10/21/2011

Prep Date: 10/20/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZZ

RunNo: 137718

SeqNo: 2262336

MSDSampType: TestCode: 8015_W_DM_

EPA 3510C

DRO 1.000 71.0 45 109 200.050 0 0.7101 00.710

 Surr: p-Terphenyl 0.08000 76.4 48 124 000.061

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8015_W_GP LL

Sample ID: M111024LCS1

Batch ID: M11VW208 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW

RunNo: 137768

SeqNo: 2269545

LCSSampType: TestCode: 8015_W_GP 

GRO 1.000 90.0 70 130 B0.050 0.19801.098

 Surr: Bromofluorobenzene (FID) 100.0 99.7 70 13099.658

Sample ID: M111024MB1MS

Batch ID: M11VW208 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

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: 137768

SeqNo: 2269546

MSSampType: TestCode: 8015_W_GP 

GRO 1.000 90.3 70 130 B0.050 0.19801.101

 Surr: Bromofluorobenzene (FID) 100.0 99.5 70 13099.523

Sample ID: M111024MB1MSD

Batch ID: M11VW208 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

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: 137768

SeqNo: 2269547

MSDSampType: TestCode: 8015_W_GP 

GRO 1.000 90.7 70 130 20 B0.050 0.1980 1.101 0.3631.105

 Surr: Bromofluorobenzene (FID) 100.0 101 70 130 00100.880

Sample ID: M111024MB1

Batch ID: M11VW208 TestNo: EPA 8015B(M Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW

RunNo: 137768

SeqNo: 2269548

MBLKSampType: TestCode: 8015_W_GP 

GRO 0.0500.198

 Surr: Bromofluorobenzene (FID) 100.0 97.7 70 13097.690

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111024LC2

Batch ID: E11VS366 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137754

SeqNo: 2263525

LCSSampType: TestCode: 8021_S_BTE

Benzene 100.0 102 70 1305.0 0102.275

Ethylbenzene 100.0 103 70 1305.0 0103.280

m,p-Xylene 200.0 105 70 13010 0209.179

Methyl tert-butyl ether 100.0 98.2 70 1305.0 098.219

o-Xylene 100.0 104 70 1305.0 0103.781

Toluene 100.0 104 70 1305.0 0104.220

 Surr: Bromofluorobenzene (PID) 100.0 96.6 65 14096.648

Sample ID: E111024MB1MS

Batch ID: E11VS366 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137754

SeqNo: 2263527

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 165 69 2645.0 036.539

Ethylbenzene 42.30 138 37 1615.0 058.276

m,p-Xylene 180.2 111 30 14910 0200.025

Methyl tert-butyl ether 578.9 69.4 39 1215.0 0401.926

o-Xylene 64.80 114 31 1665.0 074.169

Toluene 172.6 107 44 1505.0 0184.809

 Surr: Bromofluorobenzene (PID) 100.0 102 65 140102.226

Sample ID: E111024MB1MSD

Batch ID: E11VS366 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137754

SeqNo: 2263528

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 161 69 264 205.0 0 36.54 2.4735.646

Ethylbenzene 42.30 134 37 161 205.0 0 58.28 2.8256.653

m,p-Xylene 180.2 108 30 149 2010 0 200.0 2.64194.809

Methyl tert-butyl ether 578.9 67.6 39 121 205.0 0 401.9 2.64391.456

o-Xylene 64.80 111 31 166 205.0 0 74.17 2.7472.162

Toluene 172.6 105 44 150 205.0 0 184.8 2.30180.599

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: E111024MB1MSD

Batch ID: E11VS366 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137754

SeqNo: 2263528

MSDSampType: TestCode: 8021_S_BTE

 Surr: Bromofluorobenzene (PID) 100.0 101 65 140 200101.129

Sample ID: E111024MB1

Batch ID: E11VS366 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137754

SeqNo: 2263529

MBLKSampType: TestCode: 8021_S_BTE

Benzene 5.0ND

Ethylbenzene 5.0ND

m,p-Xylene 10ND

Methyl tert-butyl ether 5.0ND

o-Xylene 5.0ND

Toluene 5.0ND

 Surr: Bromofluorobenzene (PID) 100.0 94.5 65 14094.506

Sample ID: 120362-030AMS

Batch ID: E11VS366 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B2-1

RunNo: 137754

SeqNo: 2263532

MSSampType: TestCode: 8021_S_BTE

Benzene 22.15 173 69 2645.0 038.418

Ethylbenzene 42.30 139 37 1615.0 058.664

m,p-Xylene 180.2 113 30 14910 0203.529

Methyl tert-butyl ether 578.9 68.7 39 1215.0 0397.764

o-Xylene 64.80 118 31 1665.0 076.142

Toluene 172.6 111 44 1505.0 0191.078

Xylenes, Total 245.0 114 30 14915 0279.671

 Surr: Bromofluorobenzene (PID) 100.0 116 65 140115.877

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_S_BTEX

Sample ID: 120362-030AMSD

Batch ID: E11VS366 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: B2-1

RunNo: 137754

SeqNo: 2263533

MSDSampType: TestCode: 8021_S_BTE

Benzene 22.15 183 69 264 205.0 0 38.42 5.5540.611

Ethylbenzene 42.30 145 37 161 205.0 0 58.66 4.4061.301

m,p-Xylene 180.2 119 30 149 2010 0 203.5 4.82213.581

Methyl tert-butyl ether 578.9 75.5 39 121 205.0 0 397.8 9.45437.235

o-Xylene 64.80 124 31 166 205.0 0 76.14 5.0780.099

Toluene 172.6 117 44 150 205.0 0 191.1 5.54201.973

Xylenes, Total 245.0 120 30 149 2015 0 279.7 4.89293.680

 Surr: Bromofluorobenzene (PID) 100.0 121 65 140 200121.418

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_WP_BTEX

Sample ID: M111024LCS2

Batch ID: M11VW208 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW

RunNo: 137768

SeqNo: 2269559

LCSSampType: TestCode: 8021_WP_BT

Benzene 100.0 94.8 70 1300.50 094.751

Toluene 100.0 96.9 70 1300.50 096.859

Ethylbenzene 100.0 98.5 70 1300.50 098.472

m,p-Xylene 200.0 98.3 70 1301.0 0196.594

o-Xylene 100.0 96.5 70 1300.50 096.452

Methyl tert-butyl ether 100.0 95.6 70 1300.50 095.568

 Surr: Bromofluorobenzene (PID) 100.0 98.3 70 13098.266

Sample ID: M111024MB1MS

Batch ID: M11VW208 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZZ

RunNo: 137768

SeqNo: 2269561

MSSampType: TestCode: 8021_WP_BT

Benzene 6.400 105 70 1300.50 06.706

Toluene 33.85 105 70 1300.50 035.527

Ethylbenzene 10.95 104 70 1300.50 011.384

m,p-Xylene 42.40 92.1 70 1301.0 039.044

o-Xylene 13.35 108 70 1300.50 014.482

Methyl tert-butyl ether 131.8 77.7 70 1300.50 0102.466

 Surr: Bromofluorobenzene (PID) 100.0 98.3 70 13098.317

Sample ID: M111024MB1MSD

Batch ID: M11VW208 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZZ

RunNo: 137768

SeqNo: 2269562

MSDSampType: TestCode: 8021_WP_BT

Benzene 6.400 102 70 130 200.50 0 6.706 2.746.525

Toluene 33.85 105 70 130 200.50 0 35.53 0.16135.470

Ethylbenzene 10.95 102 70 130 200.50 0 11.38 2.0811.150

m,p-Xylene 42.40 91.0 70 130 201.0 0 39.04 1.1338.604

o-Xylene 13.35 107 70 130 200.50 0 14.48 1.4514.273

Methyl tert-butyl ether 131.8 78.9 70 130 200.50 0 102.5 1.47103.981

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8021_WP_BTEX

Sample ID: M111024MB1MSD

Batch ID: M11VW208 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZZ

RunNo: 137768

SeqNo: 2269562

MSDSampType: TestCode: 8021_WP_BT

 Surr: Bromofluorobenzene (PID) 100.0 99.4 70 130 0099.442

Sample ID: M111024MB1

Batch ID: M11VW208 TestNo: EPA 8021B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW

RunNo: 137768

SeqNo: 2269563

MBLKSampType: TestCode: 8021_WP_BT

Benzene 0.50ND

Toluene 0.50ND

Ethylbenzene 0.50ND

m,p-Xylene 1.0ND

o-Xylene 0.50ND

Methyl tert-butyl ether 0.50ND

 Surr: Bromofluorobenzene (PID) 100.0 97.6 70 13097.592

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: MB-76434

Batch ID: 76434 TestNo: EPA 8081A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137764

SeqNo: 2263149

MBLKSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDD 2.0ND

4,4´-DDE 2.0ND

4,4´-DDT 2.0ND

Aldrin 1.0ND

alpha-BHC 1.0ND

alpha-Chlordane 1.0ND

beta-BHC 1.0ND

Chlordane 8.5ND

delta-BHC 1.0ND

Dieldrin 2.0ND

Endosulfan I 1.0ND

Endosulfan II 2.0ND

Endosulfan sulfate 2.0ND

Endrin 2.0ND

Endrin aldehyde 2.0ND

Endrin ketone 2.0ND

gamma-BHC 1.0ND

gamma-Chlordane 1.0ND

Heptachlor 1.0ND

Heptachlor epoxide 1.0ND

Methoxychlor 5.0ND

Toxaphene 50ND

 Surr: Tetrachloro-m-xylene 16.67 82.2 43 10013.710

 Surr: Decachlorobiphenyl 16.67 79.6 39 10413.271

Sample ID: LCS-76434

Batch ID: 76434 TestNo: EPA 8081A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137764

SeqNo: 2263150

LCSSampType: TestCode: 8081_S

EPA 3550B

Aldrin 16.67 82.2 56 1081.0 013.699

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: LCS-76434

Batch ID: 76434 TestNo: EPA 8081A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137764

SeqNo: 2263150

LCSSampType: TestCode: 8081_S

EPA 3550B

Dieldrin 16.67 79.9 53 1152.0 013.319

Endrin 16.67 76.2 55 1252.0 012.710

gamma-BHC 16.67 85.5 59 1101.0 014.251

Heptachlor 16.67 92.8 53 1141.0 015.473

 Surr: Tetrachloro-m-xylene 16.67 78.8 43 10013.136

 Surr: Decachlorobiphenyl 16.67 76.0 39 10412.676

Sample ID: 120446-007AMS

Batch ID: 76434 TestNo: EPA 8081A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137764

SeqNo: 2263151

MSSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 70.6 17 1652.0 011.771

Aldrin 16.67 63.8 34 1301.0 010.638

Dieldrin 16.67 65.3 33 1432.0 010.888

Endrin 16.67 63.7 39 1522.0 010.618

gamma-BHC 16.67 67.5 37 1311.0 011.252

Heptachlor 16.67 74.9 31 1401.0 012.485

 Surr: Tetrachloro-m-xylene 16.67 54.7 43 1009.113

 Surr: Decachlorobiphenyl 16.67 58.5 39 1049.749

Sample ID: 120446-007AMSD

Batch ID: 76434 TestNo: EPA 8081A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137764

SeqNo: 2263152

MSDSampType: TestCode: 8081_S

EPA 3550B

4,4´-DDT 16.67 74.6 17 165 202.0 0 11.77 5.4312.428

Aldrin 16.67 67.1 34 130 201.0 0 10.64 5.0611.190

Dieldrin 16.67 68.8 33 143 202.0 0 10.89 5.2511.475

Endrin 16.67 67.2 39 152 202.0 0 10.62 5.3011.195

gamma-BHC 16.67 71.3 37 131 201.0 0 11.25 5.4211.878

Heptachlor 16.67 79.3 31 140 201.0 0 12.48 5.7513.223

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8081_S

Sample ID: 120446-007AMSD

Batch ID: 76434 TestNo: EPA 8081A Analysis Date: 10/24/2011

Prep Date: 10/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 137764

SeqNo: 2263152

MSDSampType: TestCode: 8081_S

EPA 3550B

 Surr: Tetrachloro-m-xylene 16.67 57.7 43 100 009.626

 Surr: Decachlorobiphenyl 16.67 58.7 39 104 009.783

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: T111024LCS1

Batch ID: T11VS218 TestNo: EPA 8260B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137745

SeqNo: 2262876

LCSSampType: TestCode: 8260_S

1,1-Dichloroethene 50.00 78.8 70 1305.0 039.380

Benzene 100.0 89.0 70 1305.0 089.050

Chlorobenzene 50.00 104 82 1305.0 051.830

MTBE 50.00 79.0 70 1305.0 039.500

Toluene 100.0 93.4 70 1305.0 093.400

Trichloroethene 50.00 99.3 77 1305.0 049.630

 Surr: 1,2-Dichloroethane-d4 50.00 77.3 70 13038.640

 Surr: 4-Bromofluorobenzene 50.00 88.2 70 13044.100

 Surr: Dibromofluoromethane 50.00 82.2 70 13041.100

 Surr: Toluene-d8 50.00 86.9 70 13043.430

Sample ID: T111024MB1

Batch ID: T11VS218 TestNo: EPA 8260B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137745

SeqNo: 2262879

MBLKSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 5.0ND

1,1,1-Trichloroethane 5.0ND

1,1,2,2-Tetrachloroethane 5.0ND

1,1,2-Trichloroethane 5.0ND

1,1-Dichloroethane 5.0ND

1,1-Dichloroethene 5.0ND

1,1-Dichloropropene 5.0ND

1,2,3-Trichlorobenzene 5.0ND

1,2,3-Trichloropropane 5.0ND

1,2,4-Trichlorobenzene 5.0ND

1,2,4-Trimethylbenzene 5.0ND

1,2-Dibromo-3-chloropropane 10ND

1,2-Dibromoethane 5.0ND

1,2-Dichlorobenzene 5.0ND

1,2-Dichloroethane 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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: T111024MB1

Batch ID: T11VS218 TestNo: EPA 8260B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137745

SeqNo: 2262879

MBLKSampType: TestCode: 8260_S

1,2-Dichloropropane 5.0ND

1,3,5-Trimethylbenzene 5.0ND

1,3-Dichlorobenzene 5.0ND

1,3-Dichloropropane 5.0ND

1,4-Dichlorobenzene 5.0ND

2,2-Dichloropropane 5.0ND

2-Chlorotoluene 5.0ND

4-Chlorotoluene 5.0ND

4-Isopropyltoluene 5.0ND

Benzene 5.0ND

Bromobenzene 5.0ND

Bromodichloromethane 5.0ND

Bromoform 5.0ND

Bromomethane 5.0ND

Carbon tetrachloride 5.0ND

Chlorobenzene 5.0ND

Chloroethane 5.0ND

Chloroform 5.0ND

Chloromethane 5.0ND

cis-1,2-Dichloroethene 5.0ND

cis-1,3-Dichloropropene 5.0ND

Dibromochloromethane 5.0ND

Dibromomethane 5.0ND

Dichlorodifluoromethane 5.0ND

Ethylbenzene 5.0ND

Hexachlorobutadiene 5.0ND

Isopropylbenzene 5.0ND

m,p-Xylene 10ND

Methylene chloride 5.0ND

MTBE 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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_S

Sample ID: T111024MB1

Batch ID: T11VS218 TestNo: EPA 8260B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137745

SeqNo: 2262879

MBLKSampType: TestCode: 8260_S

n-Butylbenzene 5.0ND

n-Propylbenzene 5.0ND

Naphthalene 5.0ND

o-Xylene 5.0ND

sec-Butylbenzene 5.0ND

Styrene 5.0ND

tert-Butylbenzene 5.0ND

Tetrachloroethene 5.0ND

Toluene 5.0ND

trans-1,2-Dichloroethene 5.0ND

Trichloroethene 5.0ND

Trichlorofluoromethane 5.0ND

Vinyl chloride 5.0ND

 Surr: 1,2-Dichloroethane-d4 50.00 76.8 70 13038.410

 Surr: 4-Bromofluorobenzene 50.00 84.5 70 13042.250

 Surr: Dibromofluoromethane 50.00 78.4 70 13039.190

 Surr: Toluene-d8 50.00 87.5 70 13043.760

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_WP_LL

Sample ID: A111024LCS1

Batch ID: A11VW206 TestNo: EPA 8260B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW

RunNo: 137770

SeqNo: 2263247

LCSSampType: TestCode: 8260_WP_LL

1,1-Dichloroethene 20.00 85.2 70 1300.50 017.050

Benzene 40.00 96.4 70 1300.50 038.570

Chlorobenzene 20.00 103 70 1300.50 020.590

MTBE 20.00 87.7 70 1300.50 017.540

Toluene 40.00 101 70 1300.50 040.390

Trichloroethene 20.00 101 70 1300.50 020.110

 Surr: 1,2-Dichloroethane-d4 25.00 94.2 70 13023.540

 Surr: 4-Bromofluorobenzene 25.00 102 70 13025.580

 Surr: Dibromofluoromethane 25.00 95.8 70 13023.950

 Surr: Toluene-d8 25.00 106 70 13026.450

Sample ID: A111024MB1

Batch ID: A11VW206 TestNo: EPA 8260B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW

RunNo: 137770

SeqNo: 2263249

MBLKSampType: TestCode: 8260_WP_LL

1,1,1,2-Tetrachloroethane 0.50ND

1,1,1-Trichloroethane 0.50ND

1,1,2,2-Tetrachloroethane 0.50ND

1,1,2-Trichloroethane 0.50ND

1,1-Dichloroethane 0.50ND

1,1-Dichloroethene 0.50ND

1,1-Dichloropropene 0.50ND

1,2,3-Trichlorobenzene 0.50ND

1,2,3-Trichloropropane 0.50ND

1,2,4-Trichlorobenzene 0.50ND

1,2,4-Trimethylbenzene 0.50ND

1,2-Dibromo-3-chloropropane 0.50ND

1,2-Dibromoethane 0.50ND

1,2-Dichlorobenzene 0.50ND

1,2-Dichloroethane 0.50ND

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

101 of 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_WP_LL

Sample ID: A111024MB1

Batch ID: A11VW206 TestNo: EPA 8260B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW

RunNo: 137770

SeqNo: 2263249

MBLKSampType: TestCode: 8260_WP_LL

1,2-Dichloropropane 0.50ND

1,3,5-Trimethylbenzene 0.50ND

1,3-Dichlorobenzene 0.50ND

1,3-Dichloropropane 0.50ND

1,4-Dichlorobenzene 0.50ND

2,2-Dichloropropane 0.50ND

2-Chlorotoluene 0.50ND

4-Chlorotoluene 0.50ND

4-Isopropyltoluene 0.50ND

Benzene 0.50ND

Bromobenzene 0.50ND

Bromodichloromethane 0.50ND

Bromoform 0.50ND

Bromomethane 0.50ND

Carbon tetrachloride 0.50ND

Chlorobenzene 0.50ND

Chloroethane 0.50ND

Chloroform 0.50ND

Chloromethane 0.50ND

cis-1,2-Dichloroethene 0.50ND

cis-1,3-Dichloropropene 0.50ND

Dibromochloromethane 0.50ND

Dibromomethane 0.50ND

Dichlorodifluoromethane 0.50ND

Ethylbenzene 0.50ND

Hexachlorobutadiene 0.50ND

Isopropylbenzene 0.50ND

m,p-Xylene 1.0ND

Methylene chloride 1.0ND

MTBE 0.50ND

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8260_WP_LL

Sample ID: A111024MB1

Batch ID: A11VW206 TestNo: EPA 8260B Analysis Date: 10/24/2011

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW

RunNo: 137770

SeqNo: 2263249

MBLKSampType: TestCode: 8260_WP_LL

n-Butylbenzene 0.50ND

n-Propylbenzene 0.50ND

Naphthalene 0.50ND

o-Xylene 0.50ND

sec-Butylbenzene 0.50ND

Styrene 0.50ND

tert-Butylbenzene 0.50ND

Tetrachloroethene 0.50ND

Toluene 0.50ND

trans-1,2-Dichloroethene 0.50ND

Trichloroethene 0.50ND

Trichlorofluoromethane 0.50ND

Vinyl chloride 0.50ND

 Surr: 1,2-Dichloroethane-d4 25.00 87.2 70 13021.790

 Surr: 4-Bromofluorobenzene 25.00 98.1 70 13024.520

 Surr: Dibromofluoromethane 25.00 95.4 70 13023.840

 Surr: Toluene-d8 25.00 104 70 13026.050

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: MB-76459

Batch ID: 76459 TestNo: EPA 8270C Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137809

SeqNo: 2263903

MBLKSampType: TestCode: 8270_S_FULL

EPA 3550B

1,2,4-Trichlorobenzene 330ND

1,2-Dichlorobenzene 330ND

1,3-Dichlorobenzene 330ND

1,4-Dichlorobenzene 330ND

2,4,5-Trichlorophenol 330ND

2,4,6-Trichlorophenol 330ND

2,4-Dichlorophenol 1600ND

2,4-Dimethylphenol 330ND

2,4-Dinitrophenol 1600ND

2,4-Dinitrotoluene 330ND

2,6-Dinitrotoluene 330ND

2-Chloronaphthalene 330ND

2-Chlorophenol 330ND

2-Methylnaphthalene 330ND

2-Methylphenol 330ND

2-Nitroaniline 1600ND

2-Nitrophenol 330ND

3,3´-Dichlorobenzidine 660ND

3-Nitroaniline 1600ND

4,6-Dinitro-2-methylphenol 1600ND

4-Bromophenyl-phenylether 330ND

4-Chloro-3-methylphenol 660ND

4-Chloroaniline 660ND

4-Chlorophenyl-phenylether 330ND

4-Methylphenol 330ND

4-Nitroaniline 1600ND

4-Nitrophenol 1600ND

Acenaphthene 330ND

Acenaphthylene 330ND

Anthracene 330ND

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: MB-76459

Batch ID: 76459 TestNo: EPA 8270C Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137809

SeqNo: 2263903

MBLKSampType: TestCode: 8270_S_FULL

EPA 3550B

Benzidine (M) 1600ND

Benzo(a)anthracene 330ND

Benzo(a)pyrene 330ND

Benzo(b)fluoranthene 330ND

Benzo(g,h,i)perylene 330ND

Benzo(k)fluoranthene 330ND

Benzoic acid 1600ND

Benzyl alcohol 660ND

Bis(2-chloroethoxy)methane 330ND

Bis(2-chloroethyl)ether 330ND

Bis(2-chloroisopropyl)ether 330ND

Bis(2-ethylhexyl)phthalate 330ND

Butylbenzylphthalate 330ND

Chrysene 330ND

Di-n-butylphthalate 330ND

Di-n-octylphthalate 330ND

Dibenz(a,h)anthracene 330ND

Dibenzofuran 330ND

Diethylphthalate 330ND

Dimethylphthalate 330ND

Fluoranthene 330ND

Fluorene 330ND

Hexachlorobenzene 330ND

Hexachlorobutadiene 660ND

Hexachlorocyclopentadiene 660ND

Hexachloroethane 330ND

Indeno(1,2,3-cd)pyrene 330ND

Isophorone 330ND

N-Nitrosodi-n-propylamine 330ND

N-Nitrosodiphenylamine 330ND

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

105 of 108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: MB-76459

Batch ID: 76459 TestNo: EPA 8270C Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 137809

SeqNo: 2263903

MBLKSampType: TestCode: 8270_S_FULL

EPA 3550B

Naphthalene 330ND

Nitrobenzene 330ND

Pentachlorophenol 1600ND

Phenanthrene 330ND

Phenol 330ND

Pyrene 330ND

 Surr: 1,2-Dichlorobenzene-d4 3330 89.0 47 992962.667

 Surr: 2,4,6-Tribromophenol 3330 84.3 25 1162806.333

 Surr: 2-Chlorophenol-d4 3330 93.3 45 1023107.333

 Surr: 2-Fluorobiphenyl 3330 92.3 56 1073075.000

 Surr: 2-Fluorophenol 3330 89.6 39 1002985.333

 Surr: 4-Terphenyl-d14 3330 92.9 52 1233093.667

 Surr: Nitrobenzene-d5 3330 88.8 41 1022958.333

 Surr: Phenol-d5 3330 87.6 42 1042917.000

Sample ID: 120362-056AMS

Batch ID: 76459 TestNo: EPA 8270C Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: Composite B70-2, B

RunNo: 137809

SeqNo: 2263905

MSSampType: TestCode: 8270_S_FULL

EPA 3550B

1,2,4-Trichlorobenzene 3330 95.0 59 105330 03163.000

1,4-Dichlorobenzene 3330 85.8 52 102330 02858.000

2,4-Dinitrotoluene 3330 112 67 126330 03739.000

2-Chlorophenol 3330 92.7 53 101330 03085.333

4-Chloro-3-methylphenol 3330 105 62 114660 03483.333

4-Nitrophenol 3330 102 45 1251600 03395.333

Acenaphthene 3330 102 67 113330 03402.667

N-Nitrosodi-n-propylamine 3330 75.2 53 112330 02503.333

Pentachlorophenol 3330 93.8 27 1141600 03122.000

Phenol 3330 93.1 54 104330 03100.667

Pyrene 3330 101 65 121330 03364.667

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 120362-056AMS

Batch ID: 76459 TestNo: EPA 8270C Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: Composite B70-2, B

RunNo: 137809

SeqNo: 2263905

MSSampType: TestCode: 8270_S_FULL

EPA 3550B

 Surr: 1,2-Dichlorobenzene-d4 3330 82.6 47 992750.667

 Surr: 2,4,6-Tribromophenol 3330 96.8 25 1163224.333

 Surr: 2-Chlorophenol-d4 3330 86.4 45 1022876.333

 Surr: 2-Fluorobiphenyl 3330 90.9 56 1073027.333

 Surr: 2-Fluorophenol 3330 82.5 39 1002748.333

 Surr: 4-Terphenyl-d14 3330 107 52 1233572.667

 Surr: Nitrobenzene-d5 3330 83.7 41 1022785.667

 Surr: Phenol-d5 3330 81.2 42 1042704.667

Sample ID: 120362-056AMSD

Batch ID: 76459 TestNo: EPA 8270C Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: Composite B70-2, B

RunNo: 137809

SeqNo: 2263906

MSDSampType: TestCode: 8270_S_FULL

EPA 3550B

1,2,4-Trichlorobenzene 3330 93.5 59 105 20330 0 3163 1.633112.000

1,4-Dichlorobenzene 3330 84.8 52 102 20330 0 2858 1.152825.333

2,4-Dinitrotoluene 3330 115 67 126 20330 0 3739 2.743843.000

2-Chlorophenol 3330 91.2 53 101 20330 0 3085 1.593036.667

4-Chloro-3-methylphenol 3330 106 62 114 20660 0 3483 1.523536.667

4-Nitrophenol 3330 104 45 125 201600 0 3395 1.683453.000

Acenaphthene 3330 104 67 113 20330 0 3403 1.743462.333

N-Nitrosodi-n-propylamine 3330 76.5 53 112 20330 0 2503 1.692546.000

Pentachlorophenol 3330 98.7 27 114 201600 0 3122 5.153287.000

Phenol 3330 92.1 54 104 20330 0 3101 1.053068.333

Pyrene 3330 105 65 121 20330 0 3365 3.463483.000

 Surr: 1,2-Dichlorobenzene-d4 3330 81.3 47 99 002707.333

 Surr: 2,4,6-Tribromophenol 3330 98.3 25 116 003273.667

 Surr: 2-Chlorophenol-d4 3330 85.1 45 102 002835.333

 Surr: 2-Fluorobiphenyl 3330 91.5 56 107 003047.667

 Surr: 2-Fluorophenol 3330 80.8 39 100 002689.333

 Surr: 4-Terphenyl-d14 3330 110 52 123 003672.000

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 8270_S_FULL

Sample ID: 120362-056AMSD

Batch ID: 76459 TestNo: EPA 8270C Analysis Date: 10/25/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: Composite B70-2, B

RunNo: 137809

SeqNo: 2263906

MSDSampType: TestCode: 8270_S_FULL

EPA 3550B

 Surr: Nitrobenzene-d5 3330 82.6 41 102 002750.333

 Surr: Phenol-d5 3330 79.5 42 104 002648.000

Sample ID: LCS-76459

Batch ID: 76459 TestNo: EPA 8270C Analysis Date: 10/26/2011

Prep Date: 10/25/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 137809

SeqNo: 2263984

LCSSampType: TestCode: 8270_S_FULL

EPA 3550B

1,2,4-Trichlorobenzene 3330 85.0 70 98330 02829.667

1,4-Dichlorobenzene 3330 84.2 66 94330 02804.000

2,4-Dinitrotoluene 3330 91.4 78 118330 03045.000

2-Chlorophenol 3330 91.8 65 90 S330 03057.000

4-Chloro-3-methylphenol 3330 91.7 72 105660 03055.000

4-Nitrophenol 3330 83.6 61 1161600 02784.667

Acenaphthene 3330 84.0 72 110330 02798.333

N-Nitrosodi-n-propylamine 3330 87.8 66 102330 02924.000

Pentachlorophenol 3330 97.6 54 1031600 03251.000

Phenol 3330 90.1 65 94330 03001.667

Pyrene 3330 82.2 71 117330 02737.000

 Surr: 1,2-Dichlorobenzene-d4 3330 80.0 47 992665.000

 Surr: 2,4,6-Tribromophenol 3330 78.8 25 1162624.667

 Surr: 2-Chlorophenol-d4 3330 84.8 45 1022823.333

 Surr: 2-Fluorobiphenyl 3330 75.6 56 1072518.000

 Surr: 2-Fluorophenol 3330 81.7 39 1002721.000

 Surr: 4-Terphenyl-d14 3330 90.5 52 1233013.000

 Surr: Nitrobenzene-d5 3330 73.7 41 1022453.333

 Surr: Phenol-d5 3330 79.3 42 1042642.000

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 

18-Nov-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Lab Order: 120362
CASE NARRATIVE

Analytical Comments for Method 7420

Dilution was necessary for sample 120362-039A, due to sample matrix.

Matrix Spike (MS) and /or Matrix Spike Duplicate (MSD) are/is outside recovery criteria for samples 
120362-039AMS and 120362-039AMSD; however, the analytical batch was validated by the 
Laboratory Control Sample (LCS).

Page 1 of 1
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3275 Walnut Avenue,  Signal Hill, CA  90755      Tel: 562. 989.4045      Fax: 562.989.4040 

Project: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B63-0

Collection Date: 10/13/2011 11:48:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-019A

DF

Advanced Technology Laboratories Print Date: 18-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

WET

RunID: AA2_111118C 76867QC Batch: PrepDate: 11/16/2011

Lead 11/18/2011 03:08 PM0.50 mg/L 1ND

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111118D 76868QC Batch: PrepDate: 11/16/2011

Lead 11/18/2011 03:19 PM0.50 mg/L 12.8

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B2-2

Collection Date: 10/13/2011 2:34:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-031A

DF

Advanced Technology Laboratories Print Date: 18-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

WET

RunID: AA2_111118C 76867QC Batch: PrepDate: 11/16/2011

Lead 11/18/2011 03:08 PM0.50 mg/L 1ND

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111118D 76868QC Batch: PrepDate: 11/16/2011

Lead 11/18/2011 03:19 PM0.50 mg/L 13.8

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: 80/680/12 Interchange, E8128-06-07

Client Sample ID: B6-1

Collection Date: 10/13/2011 3:04:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: Geocon Consultants

Lab Order: 120362

Lab ID: 120362-039A

DF

Advanced Technology Laboratories Print Date: 18-Nov-11

PQL

ANALYTICAL RESULTS

LEAD BY ATOMIC ABSORPTION
WET DI/ EPA 7420

Analyst: VV

WET

RunID: AA2_111118C 76867QC Batch: PrepDate: 11/16/2011

Lead 11/18/2011 03:08 PM0.50 mg/L 1ND

LEAD BY ATOMIC ABSORPTION (STLC)
WET/ EPA 7420

Analyst: VV

WET

RunID: AA2_111118D 76868QC Batch: PrepDate: 11/16/2011

Lead 11/18/2011 03:21 PM5.0 mg/L 1075

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 

18-Nov-11Date:Advanced Technology Laboratories

Project: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_DI

Sample ID: MB-76867A

Batch ID: 76867 TestNo: WET DI/ EPA Analysis Date: 11/18/2011

Prep Date: 11/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138352

SeqNo: 2273958

MBLKSampType: TestCode: 7420_DI

WET

Lead 0.50ND

Sample ID: LCS-76867

Batch ID: 76867 TestNo: WET DI/ EPA Analysis Date: 11/18/2011

Prep Date: 11/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 138352

SeqNo: 2273959

LCSSampType: TestCode: 7420_DI

WET

Lead 5.000 101 80 1200.50 05.032

Sample ID: 120362-039A-MS

Batch ID: 76867 TestNo: WET DI/ EPA Analysis Date: 11/18/2011

Prep Date: 11/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B6-1

RunNo: 138352

SeqNo: 2273964

MSSampType: TestCode: 7420_DI

WET

Lead 5.000 96.3 70 1300.50 0.12704.942

Sample ID: 120362-039A-MSD

Batch ID: 76867 TestNo: WET DI/ EPA Analysis Date: 11/18/2011

Prep Date: 11/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B6-1

RunNo: 138352

SeqNo: 2273965

MSDSampType: TestCode: 7420_DI

WET

Lead 5.000 101 70 130 200.50 0.1270 4.942 4.265.157

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: 80/680/12 Interchange, E8128-06-07

CLIENT: Geocon Consultants

Work Order: 120362
ANALYTICAL QC SUMMARY REPORT

TestCode: 7420_ST

Sample ID: MB-76868A

Batch ID: 76868 TestNo: WET/ EPA 74 Analysis Date: 11/18/2011

Prep Date: 11/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBS

RunNo: 138353

SeqNo: 2273974

MBLKSampType: TestCode: 7420_ST

WET

Lead 0.50ND

Sample ID: LCS-76868

Batch ID: 76868 TestNo: WET/ EPA 74 Analysis Date: 11/18/2011

Prep Date: 11/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSS

RunNo: 138353

SeqNo: 2273975

LCSSampType: TestCode: 7420_ST

WET

Lead 5.000 101 80 1200.50 05.074

Sample ID: 120362-039A-MS

Batch ID: 76868 TestNo: WET/ EPA 74 Analysis Date: 11/18/2011

Prep Date: 11/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B6-1

RunNo: 138353

SeqNo: 2273980

MSSampType: TestCode: 7420_ST

WET

Lead 5.000 60.5 80 120 S5.0 74.9777.992

Sample ID: 120362-039A-MSD

Batch ID: 76868 TestNo: WET/ EPA 74 Analysis Date: 11/18/2011

Prep Date: 11/16/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: B6-1

RunNo: 138353

SeqNo: 2273981

MSDSampType: TestCode: 7420_ST

WET

Lead 5.000 64.1 80 120 20 S5.0 74.97 77.99 0.23178.173

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

7 of 7
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Sample ID
Sample Depth

(feet)
Total Lead

(mg/kg)
WET Lead

(mg/l)

Residual
WET Lead

(mg/l)

Squared Residual
WET Lead

(mg/l)

B6-1 1 41 2.5 -0.48 0.23

B21-1.0 1 71 5.7 0.54 0.30

B23-1.0 1 50 2.9 -0.73 0.53

B22-1.0 1 110 9.0 1.01 1.02

B21-0.0 0 81 4.6 -1.28 1.64

B24-0.0 0 71 3.8 -1.36 1.84

B63-0 0 60 2.8 -1.56 2.42

B11-0 0 630 44 -1.75 3.06

B69-0 0 94 4.8 -2.03 4.10

B20-0.0 0 90 4.5 -2.04 4.14

B19-0.0 0 81 3.7 -2.18 4.76

B2-2 2 89 3.8 -2.66 7.09

B15-1 1 110 14 6.01 36.15

B23-0.0 0 180 21 7.93 62.87

y = 0.0726x 
R² = 0.9217 
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A1-0
Number of Valid Observations 5
Number of Distinct Observations 5
Minimum 7.1
Maximum 25
Mean 13.44
Median 13
SD 7.121
Variance 50.71
Coefficient of Variation 0.53
Skewness 1.313
Mean of log data 2.495
SD of log data 0.5

   90% Standard Bootstrap UCL 17.06
   95% Standard Bootstrap UCL 18.24

A1-1
Number of Valid Observations 4
Number of Distinct Observations 4
Minimum 6.4
Maximum 19

A1-2
Number of Valid Observations 5
Number of Distinct Observations 5
Minimum 1.9
Maximum 89
Mean 29.02
Median 5.6
SD 37.76
Variance 1426
Coefficient of Variation 1.301
Skewness 1.33
Mean of log data 2.433
SD of log data 1.627

   90% Standard Bootstrap UCL 48.43
   95% Standard Bootstrap UCL 53.91

B-0
Number of Valid Observations 15
Number of Distinct Observations 14
Minimum 1.4
Maximum 630
Mean 85.45
Median 46
SD 158.4
Variance 25103
Coefficient of Variation 1.854
Skewness 3.291
Mean of log data 3.134
SD of log data 1.898

   90% Standard Bootstrap UCL 136
   95% Standard Bootstrap UCL 149.5
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B-1
Number of Valid Observations 15
Number of Distinct Observations 14
Minimum 2.5
Maximum 110
Mean 33.4
Median 22
SD 36.78
Variance 1353
Coefficient of Variation 1.101
Skewness 1.337
Mean of log data 2.846
SD of log data 1.28

   90% Standard Bootstrap UCL 45.09
   95% Standard Bootstrap UCL 48.22

B-2
Number of Valid Observations 15
Number of Distinct Observations 15
Minimum 2.5
Maximum 31
Mean 9.007
Median 5.9
SD 8.364
Variance 69.96
Coefficient of Variation 0.929
Skewness 1.775
Mean of log data 1.887
SD of log data 0.773

   90% Standard Bootstrap UCL 11.63
   95% Standard Bootstrap UCL 12.37

C-0
Number of Valid Observations 10
Number of Distinct Observations 9
Minimum 6
Maximum 49
Mean 16.36
Median 13.5
SD 12.49
Variance 155.9
Coefficient of Variation 0.763
Skewness 2.296
Mean of log data 2.605
SD of log data 0.616

   90% Standard Bootstrap UCL 21.2
   95% Standard Bootstrap UCL 22.44
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C-1.5
Number of Valid Observations 6
Number of Distinct Observations 5
Minimum 5.1
Maximum 8.3
Mean 6.517
Median 6.7
SD 1.13
Variance 1.278
Coefficient of Variation 0.173
Skewness 0.379
Mean of log data 1.862
SD of log data 0.173

   90% Standard Bootstrap UCL 7.059
   95% Standard Bootstrap UCL 7.216

As
Number of Valid Observations 43
Number of Distinct Observations 30
Minimum 0.5
Maximum 11
Mean 3.195
Median 3.3
SD 1.962
Variance 3.848
Coefficient of Variation 0.614
Skewness 1.47
Mean of log data 0.933
SD of log data 0.775

   95% Standard Bootstrap UCL 3.7

Pb
Number of Valid Observations 98
Number of Distinct Observations 69
Minimum 1
Maximum 630
Mean 27.66
Median 8.15
SD 68.55
Variance 4700
Coefficient of Variation 2.479
Skewness 7.31
Mean of log data 2.38
SD of log data 1.243

   95% Standard Bootstrap UCL 39.06
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V
Number of Valid Observations 43
Number of Distinct Observations 25
Minimum 1.3
Maximum 110
Mean 33.31
Median 29
SD 21.11
Variance 445.7
Coefficient of Variation 0.634
Skewness 2.036
Mean of log data 3.327
SD of log data 0.675

   95% Standard Bootstrap UCL 38.6

TPHd
Number of Valid Observations 29
Number of Distinct Observations 27
Minimum 1.4
Maximum 2400
Mean 308.3
Median 42
SD 600.2
Variance 360214
Coefficient of Variation 1.947
Skewness 2.809
Mean of log data 3.965
SD of log data 2.145

   95% Standard Bootstrap UCL 488.8

TPHmo
Number of Valid Observations 29
Number of Distinct Observations 29
Minimum 3.2
Maximum 14000
Mean 1628
Median 220
SD 3380
Variance 11422657
Coefficient of Variation 2.076
Skewness 2.976
Mean of log data 5.409
SD of log data 2.405

   95% Standard Bootstrap UCL 2642
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Boring Northing Easting Latitude Longitude

B1 1,837,530.336 6,514,958.309 38.2077660 -122.1625898

B2 1,837,531.543 6,516,086.090 38.2077748 -122.1586651

B3 1,837,529.560 6,516,478.469 38.2077713 -122.1572997

B4 1,837,582.105 6,517,026.569 38.2079181 -122.1553926

B5 1,837,458.972 6,515,245.075 38.2075715 -122.1615914

B6 1,837,458.690 6,515,497.434 38.2075719 -122.1607132

B7 1,837,443.701 6,516,597.079 38.2075361 -122.1568864

B11 1,835,256.332 6,516,254.410 38.2015283 -122.1580656

B12 1,835,687.108 6,516,664.883 38.2027130 -122.1566399

B13 1,835,974.274 6,516,861.870 38.2035025 -122.1559561

B14 1,836,259.513 6,517,149.179 38.2042871 -122.1549581

B15 1,836,785.681 6,517,637.909 38.2057341 -122.1532605

B16 1,837,257.028 6,518,067.856 38.2070303 -122.1517670

B17 1,837,877.698 6,518,656.353 38.2087373 -122.1497227

B18 1,838,362.393 6,519,122.845 38.2100703 -122.1481020

B19 1,838,760.480 6,519,655.195 38.2111657 -122.1462516

B20 1,839,132.872 6,520,078.917 38.2121901 -122.1447791

B21 1,839,577.672 6,520,576.730 38.2134137 -122.1430490

B22 1,839,931.778 6,520,946.594 38.2143876 -122.1417637

B23 1,840,228.276 6,521,320.601 38.2152033 -122.1404637

B24 1,840,539.852 6,521,656.595 38.2160603 -122.1392960

B25 1,840,844.616 6,521,975.788 38.2168984 -122.1381867

B36 1,837,555.645 6,516,903.102 38.2078449 -122.1558221

B37 1,837,612.822 6,517,424.746 38.2080043 -122.1540071

B38 1,837,705.322 6,517,941.594 38.2082607 -122.1522090

B39 1,837,933.638 6,518,171.806 38.2088887 -122.1514092

B40 1,838,492.722 6,518,532.483 38.2104255 -122.1501573

B41 1,838,231.258 6,518,517.155 38.2097075 -122.1502091

B42 1,838,472.024 6,518,938.888 38.2103705 -122.1487428

B43* 1,838,876.657 6,519,305.783 --- ---
B44* 1,839,121.569 6,519,808.071 --- ---
B45* 1,839,263.469 6,519,988.619 --- ---
B46* 1,839,574.687 6,520,416.775 --- ---
B47* 1,839,827.961 6,520,796.752 --- ---
B48* 1,839,383.503 6,520,048.671 --- ---
B49* 1,839,552.529 6,520,291.423 --- ---
B50* 1,839,680.079 6,520,460.163 --- ---
B51* 1,839,795.625 6,520,599.414 --- ---
B52* 1,839,990.322 6,520,823.576 --- ---
B53* 1,840,153.390 6,521,032.091 --- ---
B54 1,840,243.889 6,521,163.753 38.2152455 -122.1410096

B55 1,840,344.906 6,521,202.729 38.2155230 -122.1408745

B56 1,840,752.471 6,521,340.072 38.2166427 -122.1403987

TABLE 1
Boring Coordinates

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California



E8128-06-07 Tables.xls 2 of 2 December 2011

Boring Northing Easting Latitude Longitude

TABLE 1
Boring Coordinates

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

B57 1,840,958.867 6,521,236.111 38.2172090 -122.1407617

B58 1,839,392.923 6,518,720.223 38.2128982 -122.1495091

B61 1,841,212.795 6,521,356.133 38.2179068 -122.1403453

B62 1,840,846.851 6,521,666.743 38.2169033 -122.1392623

B63 1,839,983.446 6,521,963.416 38.2145337 -122.1382252

B64 1,839,766.824 6,521,967.745 38.2139389 -122.1382090

B65 1,839,396.720 6,521,934.673 38.2129226 -122.1383221

B66 1,839,770.413 6,522,175.235 38.2139574 -122.1374957

B69 1,839,705.007 6,521,631.849 38.2137678 -122.1393776

B70 1,839,812.355 6,521,898.404 38.2140637 -122.1384505

B71 1,839,902.480 6,521,872.782 38.2143110 -122.1385402

B72 1,839,998.948 6,521,866.257 38.2145759 -122.1385634

B73 1,840,032.017 6,521,920.029 38.2146669 -122.1383764

B74 1,840,217.846 6,521,834.630 38.2151768 -122.1386746

B75 1,840,220.396 6,521,896.126 38.2151841 -122.1384606

BS1 1,838,736.503 6,519,334.834 38.2110985 -122.1473664

BS2 1,839,055.643 6,519,841.762 38.2119605 -122.1456647

BS3 1,840,693.214 6,521,786.849 38.2164819 -122.1388435

BS4 1,840,391.899 6,521,904.973 38.2156550 -122.1384307

BS5 1,840,187.938 6,521,898.774 38.2150950 -122.1384512

Coordinates are shown in feet, NAD 83 (Zone 2)
* - Denotes coordinates estimated due to satellite/gps unit transmission error
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Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

B1-0 0 25 --- --- --- ---
B1-1 1 19 --- --- --- 6.3
B1-2 2 44 --- --- --- ---

B2-0 0 7.1 --- --- --- ---
B2-1 1 6.4 --- --- --- ---
B2-2 2 89 3.8 <0.50 --- ---

B3-0 0 8.1 --- --- --- ---
B3-1 1 15 --- --- --- ---
B3-2 2 4.6 --- --- --- ---

B4-0 0 13 --- --- --- 8.0
B4-1 1 9.8 --- --- --- ---

B5-0 0 2.5 --- --- --- ---
B5-1 1 3.3 --- --- --- ---
B5-2 2 9.5 --- --- --- ---

B6-0 0 5.1 --- --- --- ---
B6-1R 1 41 2.5 --- --- ---
B6-2 2 <2.0 --- --- --- 4.5

B7-0 0 15 --- --- --- ---
B7-1 1 4.2 --- --- --- ---
B7-2 2 4.6 --- --- --- ---

B11-0 0 630 44 <0.50 0.89 ---
B11-1 1 5.9 --- --- --- ---
B11-2 2 5.7 --- --- --- ---

B12-0 0 1.7 --- --- --- ---
B12-1 1 3.6 --- --- --- 8.4
B12-2 2 3.1 --- --- --- ---

B13-0 0 1.8 --- --- --- ---
B13-1 1 7.8
B13-2 2 3.4 --- --- --- ---

B14-0 0 4.7 --- --- --- ---
B14-1 1 3.0 --- --- --- ---
B14-2 2 3.2 --- --- --- ---

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 2
Summary of Lead and pH Results - Soil
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Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 2
Summary of Lead and pH Results - Soil

B15-0 0 46 --- --- --- ---
B15-1 1 110 14 <0.50 <0.50 ---
B15-2 2 3.0 --- --- --- ---

B16-0 0 3.1 --- --- --- 8.2
B16-1 1 33 --- --- --- ---
B16-2 2 5.9 --- --- --- ---

B17-0 0 1.4 --- --- --- ---
B17-1 1 8.2 --- --- --- ---
B17-2 2 6.7 --- --- --- ---

B18-0.0 0 29 --- --- --- ---
B18-1.0 1 12 --- --- --- ---
B18-2.0 2 6.3 --- --- --- ---

B19-0.0 0 81 3.7 --- --- ---
B19-1.0 1 24 --- --- --- 7.8
B19-2.0 2 9.0 --- --- --- ---

B20-0.0 0 90 4.5 --- --- ---
B20-1.0 1 38 --- --- --- ---
B20-2.0 2 19 --- --- --- ---

B21-0.0 0 81 4.6 --- --- ---
B21-1.0 1 71 5.7 <0.50 <0.50 ---
B21-2.0 2 9.2 --- --- --- ---

B22-0.0 0 47 --- --- --- 7.8
B22-1.0 1 110 9.0 <0.50 <0.50 ---
B22-2.0 2 31 --- --- --- ---

B23-0.0 0 180 21 <0.50 <0.50 ---
B23-1.0 1 50 2.9 --- --- ---
B23-2.0 2 <5.0 --- --- --- ---

B24-0.0 0 71 3.8 --- --- ---
B24-1.0 1 22 --- --- --- ---
B24-2.0 2 5.1 --- --- --- ---

B25-0.0 0 14 --- --- --- ---
B25-1.0 1 <5.0 --- --- --- 8.7
B25-2.0 2 22 --- --- --- ---
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Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 2
Summary of Lead and pH Results - Soil

B36-2 2 1.9 --- --- --- ---

B37-0 0 14 --- --- --- ---

B38-2 2 5.6 --- --- --- ---

B39-0 0 49 --- --- --- ---

B40-0 0 15 --- --- --- ---

B41-0 0 21 --- --- --- ---

B42-0 0 19 --- --- --- ---

B43-1.5 1.5 5.5 --- --- --- ---

B44/B47 Comp 0 15 --- --- --- ---

B48-1.5 1.5 5.1 --- --- --- ---

B49-0 0 6.4 --- --- --- ---

B50-1.5 1.5 6.6 --- --- --- ---

B51-0 0 9.2 --- --- --- ---

B52-1.5 1.5 6.8 --- --- --- ---

B53-0.0 0 11 --- --- --- ---

B54-1.5 1.5 6.8 --- --- --- ---

B55-0.0 0 12 --- --- --- ---

B56-1.5 1.5 8.3 --- --- --- ---

B57-0.0 0 6.0 --- --- --- ---

B58-0 0 32 --- --- --- ---

B61/B62 Comp 0 5.6 --- --- --- ---

B63-0 0 60 2.8 <0.50 --- ---
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Sample ID

Sample
Depth
(feet)

Total
Lead

(mg/kg)

WET
Lead
(mg/l)

DI-WET
Lead
(mg/l)

TCLP
Lead
(mg/l) pH

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 2
Summary of Lead and pH Results - Soil

B64-2 2 5.4 --- --- --- ---

B65-2 2 14 --- --- --- ---

B66-2 2 3.1 --- --- --- ---

B69-0 0 94 4.8 --- --- ---

B70-0,B71-0, 
B72-0 Comp 0 1.4 --- --- --- ---

B73-2,B74-2, 
B75-2 Comp 2 5.1 --- --- --- ---

BS1-4 4 3.3 --- --- --- ---

BS2-4 4 4.8 --- --- --- ---

BS3-4 4 4.9 --- --- --- ---

BS4-4 4 2.5 --- --- --- ---

BS5-4 4 5.2 --- --- --- ---

Hazardous Waste Criteria
TTLC (mg/kg) 1,000 --- --- --- ---

STLC (mg/l) --- 5.0 --- --- ---
TCLP (mg/l) --- --- --- 5.0 ---

Notes:
mg/kg  = Milligrams per kilogram
mg/l  = Milligrams per liter
---  = Not analyzed

<5.0  = Not detected above the laboratory reporting limit
WET  = Waste Extraction Test using citric acid as the extraction fluid

DI-WET  = Waste Extraction Test using deionized water as the extraction fluid
TCLP  = Toxicity Characteristic Leaching Procedure
TTLC  = Total Threshold Limit Concentration
STLC  = Soluble Threshold Limit Concentration

Italics indicate re-analysis results of sample due to inconsistent initial results
original results (total lead 85 mg/kg; WET lead 75 mg/kg; DI-WET lead <0.50 mg/l)
were not used in data calculations and are considered anomalous
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Summary of CAM 17 Metals Results - Soil

Sample
ID
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Depth 
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B3-0 0 <2.0 3.6 130 <1.0 <1.0 18 7.5 13 8.1 0.21 <1.0 18 <1.0 <1.0 <1.0 29 33

B4-1 1 <2.0 <1.0 29 <1.0 1.1 16 14 31 9.8 0.38 <1.0 23 <1.0 <1.0 <1.0 81 54

B5-2 2 <2.0 2.6 91 <1.0 <1.0 14 5.9 15 9.5 0.28 <1.0 12 <1.0 <1.0 <1.0 33 28

B6-0 0 <2.0 <1.0 38 <1.0 <1.0 20 14 27 5.1 <0.10 <1.0 27 <1.0 <1.0 <1.0 87 68

B11-2 2 <2.0 6.2 40 <1.0 <1.0 12 1.5 4.0 5.7 <0.10 <1.0 9.1 <1.0 <1.0 <1.0 13 10

B13-1 1 <2.0 <1.0 11 <1.0 <1.0 9.3 15 21 7.8 0.46 <1.0 19 <1.0 <1.0 <1.0 81 140

B16-0 0 <2.0 <1.0 39 <1.0 <1.0 20 14 20 3.1 <0.10 <1.0 30 <1.0 <1.0 <1.0 35 31

B19-0 0 <2.0 7.2 59 <1.0 <1.0 19 6.3 21 81 <0.10 <1.0 20 <1.0 <1.0 <1.0 32 120

B22-0 0 <2.0 2.8 91 <1.0 <1.0 7.6 3.9 10 47 <0.10 <1.0 6.7 <1.0 <1.0 <1.0 17 52

B25-2 2 <2.0 2.4 65 <1.0 <1.0 9.6 3.9 9.9 22 <0.10 <1.0 13 <1.0 <1.0 <1.0 13 42

B36-2 2 <2.0 <1.0 22 <1.0 <1.0 <1.0 <1.0 <1.0 1.9 <0.10 <1.0 1.8 <1.0 <1.0 <1.0 1.3 11

B37-0 0 <2.0 1.2 45 <1.0 <1.0 12 13 24 14 <0.10 <1.0 26 <1.0 <1.0 <1.0 62 66

B38-2 2 <4.0 2.4 47 <2.0 <2.0 4.2 5.7 10 5.6 <0.10 <2.0 4.4 <2.0 <2.0 <2.0 19 20

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 3



E8128-06-07 Tables.xls 2 of 4 March 2012

Summary of CAM 17 Metals Results - Soil
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I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 3

B39-0 0 <2.0 11 160 <1.0 1.1 4.8 4.3 16 49 0.12 <1.0 7.6 <1.0 <1.0 <1.0 40 68

B40-0 0 <2.0 4.5 110 <1.0 <1.0 12 11 9.1 15 <0.10 <1.0 10 <1.0 <1.0 <1.0 32 21

B41-0 0 <2.0 1.7 120 <1.0 <1.0 25 7.6 14 21 0.18 <1.0 17 <1.0 <1.0 <1.0 25 28

B42-0 0 <2.0 4.2 200 <1.0 <1.0 13 6.9 16 19 <0.10 <1.0 15 <1.0 <1.0 <1.0 33 47

B43-1.5 1.5 <2.0 4.1 61 <1.0 <1.0 12 6.7 15 5.5 <0.10 <1.0 9.1 <1.0 <1.0 <1.0 29 31

B44-0/B47-0 Comp 0 <2.0 4.9 190 <1.0 <1.0 15 8.5 19 15 <0.10 <1.0 12 <1.0 <1.0 <1.0 35 42

B48-1.5 1.5 <2.0 3.5 150 <1.0 <1.0 12 6.7 17 5.1 <0.10 <1.0 12 <1.0 <1.0 <1.0 28 28

B49-0 0 <2.0 3.6 140 <1.0 <1.0 22 7.1 15 6.4 <0.10 <1.0 20 <1.0 <1.0 <1.0 29 30

B50-1.5 1.5 <2.0 3.4 200 <1.0 <1.0 13 7.3 17 6.6 <0.10 <1.0 12 <1.0 <1.0 <1.0 32 31

B51-0 0 <2.0 4.0 170 <1.0 <1.0 12 9.8 16 9.2 <0.10 <1.0 12 <1.0 <1.0 <1.0 32 31

B52-1.5 1.5 <2.0 2.8 110 <1.0 <1.0 11 5.5 17 6.8 <0.10 <1.0 10 <1.0 <1.0 <1.0 24 26

B53-0 0 <2.0 2.9 140 <1.0 <1.0 12 5.9 17 11 <0.10 <1.0 10 <1.0 <1.0 <1.0 26 58

B54-1.5 1.5 <2.0 5.0 520 <1.0 <1.0 16 10 14 6.8 <0.10 <1.0 11 <1.0 <1.0 <1.0 36 27
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Summary of CAM 17 Metals Results - Soil

Sample
ID

Sample
Depth 

(ft) A
nt

im
on

y

A
rs

en
ic

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m

C
hr

om
iu

m

C
ob

al
t

C
op

pe
r

L
ea

d

M
er

cu
ry

M
ol

yb
de

nu
m

N
ic

ke
l

Se
le

ni
um

Si
lv

er

T
ha

lli
um

V
an

ad
iu

m

Z
in

c

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 3

B55-0 0 <2.0 4.0 150 <1.0 <1.0 16 6.7 15 12 <0.10 <1.0 12 <1.0 <1.0 <1.0 31 36

B56-1.5 1.5 <2.0 1.6 120 <1.0 <1.0 14 8.7 16 8.3 <0.10 <1.0 14 <1.0 <1.0 <1.0 43 34

B57-0 0 <2.0 3.8 120 <1.0 <1.0 13 5.5 15 6.0 <0.10 <1.0 11 <1.0 <1.0 <1.0 28 35

B58-0 0 <2.0 3.7 260 <1.0 1.2 7.7 15 18 34 <0.10 <1.0 12 <1.0 <1.0 <1.0 23 220

B61/B62 Comp 0 <2.0 2.6 80 <1.0 <1.0 7.3 3.9 9.3 5.6 <0.10 <1.0 9.1 <1.0 <1.0 <1.0 17 35

B63-0 0 <2.0 4.4 160 <1.0 <1.0 11 8.0 16 60 <0.10 <1.0 11 <1.0 <1.0 <1.0 25 87

B64-2 2 <2.0 3.2 310 <1.0 <1.0 9.9 5.9 13 5.4 <0.10 <1.0 12 <1.0 <1.0 <1.0 24 26

B65-2 2 <2.0 3.9 77 <1.0 <1.0 12 5.8 17 14 <0.10 <1.0 9.0 <1.0 <1.0 <1.0 30 31

B66-2 2 <2.0 4.3 120 <1.0 <1.0 8.5 4.8 13 3.1 <0.10 <1.0 7.6 <1.0 <1.0 <1.0 25 23

B69-0 0 <2.0 2.3 91 <1.0 <1.0 16 7.9 21 94 0.31 <1.0 12 <1.0 <1.0 <1.0 45 87

B70-0,B71-0,B72-0 COMP 0 <2.0 <1.0 38 <1.0 1.2 9.9 18 36 1.4 0.97 <1.0 15 <1.0 <1.0 <1.0 110 54

B73-2,B74-2,B75-2 COMP 2 <2.0 2.8 130 <1.0 <1.0 7.9 5.6 12 9.1 <0.10 <1.0 6.8 <1.0 <1.0 <1.0 19 23

BS1-4 4 <2.0 2.1 170 <1.0 <1.0 8.0 7.1 10 3.3 <0.10 <1.0 9.7 <1.0 <1.0 <1.0 16 22
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Summary of CAM 17 Metals Results - Soil
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I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 3

BS2-4 4 <2.0 3.7 120 <1.0 <1.0 18 6.2 14 4.8 <0.10 1.1 8.4 <1.0 <1.0 <1.0 23 27

BS3-4 4 <2.0 3.3 77 <1.0 <1.0 12 7.7 18 4.9 <0.10 <1.0 15 <1.0 <1.0 <1.0 31 41

BS4-4 4 <2.0 3.3 640 <1.0 <1.0 6.4 3.3 7.7 2.5 <0.10 <1.0 6.5 <1.0 <1.0 <1.0 17 16

BS5-4 4 <2.0 1.4 52 <1.0 <1.0 17 9.3 12 5.2 <0.10 <1.0 24 <1.0 <1.0 <1.0 21 19

ESLs
Residential Land Use 6.3 0.39 750 4.0 1.7 750 40 230 200 1.3 40 150 10 20 1.3 16 600
Comm/Ind Land Use 40 1.6 1,500 8.0 7.4 750 80 230 750 10 40 150 10 40 16 200 600

Construction Exposure 310 15 2,600 98 39 ####### 94 310,000 750 58 78 260 3,900 3,900 62 770 230,000

Hazardous Waste Criteria
TTLC 500 500 10,000 75 100 2,500* 8,000 2,500 1,000 20 3,500 2,000 100 500 700 2,400 5,000
STLC 15 5.0 100 0.75 1.0 5.0** 80 25 5.0 0.2 350 20 1.0 5.0 7.0 24 250
TCLP --- 5.0 100 --- 1.0 6.0 --- --- 5.0 0.2 --- --- 1.0 5.0 --- --- ---

Notes:
Results are shown in milligrams per kilogram (mg/kg)
Values listed for chromium are for Chromium III, as there is no standard for total chromium
< = Analyte was not detected above the laboratory reporting limit
ESLs = Environmental Screening Levels, Tables A and K-3, SFRWQCB, Revised May 2008.
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure
Soluble chromium and nickel concentrations shown in italics in mg/l
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Sample ID

Sample
Depth (ft)

TPHg
(mg/kg)

TPHd
(mg/kg)

TPHmo
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

Pesticides
(ug/kg)

VOCs
(ug/kg)

SVOCs
(ug/kg)

B1-0 0 --- 37 190 --- --- --- --- ---

B1-1 1 <1.0 --- --- ND <5.0 --- --- ---

B2-0 0 --- 11 46 --- --- --- --- ---

B2-1 1 <1.0 --- --- ND <5.0 --- --- ---

B3-0 0 --- 4.6 20 --- --- --- --- ---

B3-1 1 <1.0 --- --- ND <5.0 --- --- ---

B4-0 0 --- 940 4,700 --- --- --- --- ---

B4-1 1 <1.0 --- --- ND <5.0 --- --- ---

B5-0 0 --- 580 2,300 --- --- --- --- ---

B5-1 1 <1.0 --- --- ND <5.0 --- --- ---

B6-0 0 --- 120 720 --- --- --- --- ---

B6-1 1 <1.0 --- --- ND <5.0 --- --- ---

B7-0 0 --- 1.4 3.2 --- --- --- --- ---

B7-1 1 <1.0 --- --- ND <5.0 --- --- ---

B11-0 0 --- 130 760 --- --- --- --- ---

B11-1 1 <1.0 --- --- ND <5.0 --- --- ---

B12-0 0 --- 2,400 14,000 --- --- --- --- ---

B12-1 1 <1.0 --- --- ND <5.0 --- --- ---

B13-0 0 --- 690 4,300 --- --- --- --- ---

B13-1 1 <1.0 --- --- ND <5.0 --- --- ---

B14-0 0 --- 15 69 --- --- --- --- ---

B14-1 1 <1.0 --- --- ND <5.0 --- --- ---

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 4
Summary of Organic Compounds Results - Soil
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Sample ID

Sample
Depth (ft)

TPHg
(mg/kg)

TPHd
(mg/kg)

TPHmo
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

Pesticides
(ug/kg)

VOCs
(ug/kg)

SVOCs
(ug/kg)

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 4
Summary of Organic Compounds Results - Soil

B15-0 0 --- 140 740 --- --- --- --- ---

B15-1 1 <1.0 --- --- ND <5.0 --- --- ---

B16-0 0 --- 13 74 --- --- --- --- ---

B16-1 1 <1.0 --- --- ND <5.0 --- --- ---

B17-0 0 --- 2,200 12,000 --- --- --- --- ---

B17-1 1 <1.0 --- --- ND <5.0 --- --- ---

B18-0 0 --- 27 160 --- --- --- --- ---

B18-1 1 <1.0 --- --- ND <5.0 --- --- ---

B19-0 0 --- 81 590 --- --- --- --- ---

B19-1 1 <1.0 --- --- ND <5.0 --- --- ---

B20-0 0 --- 420 1,600 --- --- --- --- ---

B20-1 1 <1.0 --- --- ND <5.0 --- --- ---

B21-0 0 --- 400 1,900 --- --- --- --- ---

B21-1 1 <1.0 --- --- ND <5.0 --- --- ---

B22-0 0 --- 34 210 --- --- --- --- ---

B22-1 1 <1.0 --- --- ND <5.0 --- --- ---

B23-0 0 --- 210 810 --- --- --- --- ---

B23-1 1 <1.0 --- --- ND <5.0 --- --- ---

B24-0 0 --- 13 54 --- --- --- --- ---

B24-1 1 <1.0 --- --- ND <5.0 --- --- ---

B25-0 0 --- 300 1,300 --- --- --- --- ---

B25-1 1 <1.0 --- --- ND <5.0 --- --- ---
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Sample ID

Sample
Depth (ft)

TPHg
(mg/kg)

TPHd
(mg/kg)

TPHmo
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

Pesticides
(ug/kg)

VOCs
(ug/kg)

SVOCs
(ug/kg)

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 4
Summary of Organic Compounds Results - Soil

B36-0 0 --- --- --- --- --- ND --- ---

B37-0 0 --- --- --- --- --- ND --- ---

B38-0 0 --- --- --- --- --- ND --- ---

B39-0 0 --- --- --- --- --- 4,4'-DDE=2.1
4,4'-DDT=2.9

--- ---

B40-0 0 --- --- --- --- --- ND --- ---

B41-0 0 --- --- --- --- --- ND --- ---

B42-0 0 --- --- --- --- --- ND --- ---

B43-0-0 0 --- --- --- --- --- ND --- ---

B44/B47 Comp 0 --- --- --- --- --- ND --- ---

B48-0 0 --- --- --- --- --- ND --- ---

B49-0 0 --- --- --- --- --- ND --- ---

B50-0 0 --- --- --- --- --- ND --- ---

B51-0 0 --- --- --- --- --- ND --- ---

B52-0 0 --- --- --- --- --- ND --- ---

B53-0 0 --- --- --- --- --- ND --- ---

B54-0 0 --- --- --- --- --- ND --- ---
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Sample ID

Sample
Depth (ft)

TPHg
(mg/kg)

TPHd
(mg/kg)

TPHmo
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

Pesticides
(ug/kg)

VOCs
(ug/kg)

SVOCs
(ug/kg)

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 4
Summary of Organic Compounds Results - Soil

B55-0 0 --- --- --- --- --- ND --- ---

B56-0 0 --- --- --- --- --- ND --- ---

B57-0 0 --- --- --- --- --- ND --- ---

B58-0 0 --- --- --- --- --- ND --- ---

B61/B62 Comp 0 --- --- --- --- --- ND --- ---

B63-0 0 --- --- --- --- --- ND --- ---

B64-0 0 --- --- --- --- --- ND --- ---

B65-0 0 --- --- --- --- --- ND --- ---

B66-0 0 --- --- --- --- --- ND --- ---

B69-0 0 --- --- --- --- --- ND --- ---

B70-0,B71-0,B72-0 COMP 0 --- 42 220 --- --- ND --- ---
B70-2,B71-2,B72-2 COMP 2 <1.0 --- --- ND <5.0 --- ND ND

B73-0,B74-0,B75-0 COMP 0 --- 5.2 24 --- --- ND --- ---
B73-2,B74-2,B75-2 COMP 2 <1.0 --- --- ND <5.0 --- ND ND

BS1-0 0 --- 2.3 8.9 --- --- --- --- ---

BS1-4 0 <1.0 --- --- ND <5.0 --- --- ---

BS2-0 0 --- 4.5 4.2 --- --- ND --- ---

BS2-4 4 <1.0 --- --- ND <5.0 --- --- ---
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Sample ID

Sample
Depth (ft)

TPHg
(mg/kg)

TPHd
(mg/kg)

TPHmo
(mg/kg)

BTEX
(ug/kg)

MTBE
(ug/kg)

Pesticides
(ug/kg)

VOCs
(ug/kg)

SVOCs
(ug/kg)

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TABLE 4
Summary of Organic Compounds Results - Soil

BS3-0 0 --- 6.7 17 --- --- --- --- ---

BS3-4 4 <1.0 --- --- ND <5.0 --- --- ---

BS4-0 0 --- 110 390 --- --- --- --- ---

BS4-4 4 <1.0 --- --- ND <5.0 --- --- ---

BS5-0 0 --- 2.3 3.3 --- --- --- --- ---

BS5-4 4 <1.0 --- --- ND <5.0 --- --- ---

ESLs
Residential 83 83 370 --- 23 4,4'-DDE=1,700

4,4'-DDT=1,700
--- ---

Commercial/Industrial 83 83 2,500 --- 23 4,4'-DDE=4,000
4,4'-DDT=4,000

--- ---

Construction Exposure 4,200 4,200 12,000 --- 2.8E+06 4,4'-DDE=87,000
4,4'-DDT=87,000

--- ---

Notes:
mg/kg  = milligrams per kilogram
µg/kg  = micrograms per kilogram
TPHg  = Total petroleum hydrocarbons as gasoline
TPHd  = Total petroleum hydrocarbons as diesel

TPHmo  = Total petroleum hydrocarbons as motor oil
BTEX  = Benzene, toluene, ethylbenzene, and xylenes
MTBE  = Methyl tert-butyl ether

 ---  = Not Analyzed or no standard for this compound
<  = Not detected above the stated laboratory reporting limit

ND  = None detected
ESLs  = Environmental Screening Levels, Tables A and K-3, SFRWQCB, Revised May 2008
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TABLE 5
Summary of NOA Results - Soil

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

Sample Asbestos Content
Sample ID Depth (feet) (% dry weight)

B1-2 2 None Detected
BS2-4 4 None Detected
B6-2 2 None Detected
B19-2 2 None Detected
B22-2 2 None Detected
B25-2 2 None Detected
B36-2 2 None Detected
B37-2 2 None Detected
B38-2 2 None Detected

B39-1.25 1.25 None Detected
B40-1.5 1.5 None Detected
B41-1.5 1.5 None Detected
B42-1.5 1.5 None Detected
B43-1.5 1.5 None Detected
B44-1.5 1.5 None Detected
B45-1.5 1.5 None Detected
B46-1.5 1.5 None Detected
B47-1.5 1.5 None Detected
B48-1.5 1.5 None Detected
B49-1.5 1.5 None Detected
B50-1.5 1.5 None Detected
B51-1.5 1.5 None Detected
B51-4 4 None Detected

B52-1.5 1.5 None Detected
B53-1.5 1.5 None Detected
B53-4 4 None Detected
B54-4 4 None Detected
B55-4 4 None Detected

B58-1.5 1.5 None Detected
B63-2 2 None Detected
B64-2 2 None Detected
B65-2 2 None Detected
B66-2 2 None Detected
B70-2 2 None Detected
B71-2 2 None Detected
B72-2 2 None Detected
B73-2 2 None Detected
B74-2 2 None Detected
B75-2 2 None Detected
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Summary of CAM 17 Metals Results - Groundwater
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BS1 <0.0050 0.028 1.1 <0.0030 <0.0030 0.15 0.035 0.15 0.028 0.24 0.041 0.14 <0.010 <0.0030 <0.015 0.29 0.42

BS4 <0.0050 <0.010 1.7 <0.0030 <0.0030 0.0031 0.012 0.069 0.024 <0.20 0.012 0.024 <0.010 <0.0030 <0.015 0.069 0.097

ESLs
GW is current/potential source 0.006 0.036 1.0 0.00053 0.00025 0.05 0.003 0.0031 0.0025 0.035 0.0082 0.005 0.00019 0.002 0.015 0.081 0.025

GW not current/potential source 0.030 0.036 1.0 0.00053 0.00025 0.18 0.003 0.0031 0.0025 0.24 0.0082 0.005 0.00019 0.004 0.019 0.081 0.025
Surface Water - Freshwater 0.006 0.00014 1.0 0.0027 0.00025 0.05 0.003 0.009 0.0025 0.035 0.052 0.005 0.00034 0.002 0.015 0.12 0.025

Surface Water - Marine 0.5 0.00014 1.0 0.00053 0.0093 0.18 0.003 0.0031 0.0056 0.24 0.0082 0.071 0.00019 0.004 0.019 0.081 0.025
Surface Water - Estuarine 0.03 0.00014 1.0 0.00053 0.00025 0.18 0.003 0.0031 0.0025 0.24 0.0082 0.005 0.00019 0.004 0.019 0.081 0.025

Notes:
Data are shown in units of milligrams per liter (mg/l), except for mercury which is shown in units of micrograms per liter (ug/l)
Values listed for chromium are for Chromium III, as there is no standard for total chromium.
< = Analyte was not detected above the laboratory reporting limit.

ESLs  = Environmental Screening Levels, Tables A, B, & F, SFRWQCB, Revised May 2008

TABLE 6

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California
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Sample ID
TPHg
(mg/l)

TPHd
(mg/l)

TPHmo
(mg/l)

BTEX
(ug/l)

MTBE
(ug/l)

VOCs
(ug/l)

BS1 0.19 <0.12 <0.12 ND <0.50 ND

BS4 0.19 0.056 0.064 ND <0.50 ND

GW is current/potential source 0.10 0.10 0.10 --- 5.0 ---
GW not current/potential source 0.21 0.21 0.21 --- 1,800 ---

Surface Water - Freshwater 0.10 0.10 0.10 --- 5.0 ---
Surface Water - Marine 0.21 0.21 0.21 --- 180 ---

Surface Water - Estuarine 0.21 0.21 0.21 --- 180 ---

Notes:
mg/l  = milligrams per liter
µg/l  = micrograms per liter

TPHg  = Total petroleum hydrocarbons as gasoline
TPHd  = Total petroleum hydrocarbons as diesel

TPHmo  = Total petroleum hydrocarbons as motor oil
BTEX  = Benzene, toluene, ethylbenzene, and xylenes
MTBE  = Methyl tert-butyl ether
VOCs  = Volatile organic compounds

<  = Not detected above the stated laboratory reporting limit
ND  = Not detected above the respective laboratory reporting limits for these compou
---  = No standard

ESLs  = Environmental Screening Levels, Tables A, B & F, SFRWQCB, Revised May 

TABLE 7
Summary of Organic Compounds Results - Groundwater
I-80 Westbound Connector to Westbound SR-12 Project

Solano County, California

ESLs
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TABLE 8
Summary of Lead Statistical Analysis

I-80 Westbound Connector to Westbound SR-12 Project
Solano County, California

TOTAL LEAD UCLs

(mg/kg)
90% UCL 95% UCL

0 to 0.5 foot 149.5
1.0 to 1.5 feet 48.2
2.0 to 2.5 feet 12.4

EXCAVATION SCENARIOS
Weighted Averages

90% UCL 95% UCL
Total Lead WET Lead* Total Lead

Excavation Depth (mg/kg) (mg/l) (mg/kg)

9.9 149.5

Underlying Soil (1.0 to 2.5 feet) 2.5 36.3

6.6 98.9
Underlying Soil (2.0 to 2.5 feet) 0.8 12.4

0 to 2.5 feet 5.4 81.6

Notes:
Weighted average values are based upon calculated UCLs for each depth interval.

UCL = Upper Confidence Limit (90% UCL is applicable for waste classification; 95% UCL applicable for risk assessment)

mg/kg = milligrams per kilogram

mg/l = milligrams per liter

* = Soluble (WET) lead concentrations are predicted using slope of regression line,
   where y  = predicted soluble (WET) lead and x  = total lead.

Regression Line Slope: y  = 0.0726 x

33.9

0 to 2.0 feet 90.5
11.6

74.8

WB I-80 Shoulder (borings B11 to B25)

Total Lead

136.0
45.1
11.6

0 to 1.0 foot 136.0



AAASSSBBBEEESSSTTTOOOSSS   AAANNNDDD   LLLEEEAAADDD---CCCOOONNNTTTAAAIIINNNIIINNNGGG   PPPAAAIIINNNTTT   
SSSUUURRRVVVEEEYYY   RRREEEPPPOOORRRTTT   

   
   
   
   
   
   
   
   
   
   

GGGRRREEEEEENNN   VVVAAALLLLLLEEEYYY   RRROOOAAADDD   OOOVVVEEERRRCCCRRROOOSSSSSSIIINNNGGG      
BBBRRRIIIDDDGGGEEE   222333---000111333888   

000444---SSSOOOLLL---888000,,,   PPPOOOSSSTTT   MMMIIILLLEEE   111222...777444   
FFFAAAIIIRRRFFFIIIEEELLLDDD,,,   CCCAAALLLIIIFFFOOORRRNNNIIIAAA   

 
 
 
PREPARED FOR: 
MARK THOMAS & COMPANY, INC. 
3000 OAK ROAD, SUITE 650 
WALNUT CREEK, CALIFORNIA  94597 
 
 
 
 
PREPARED BY: 
GEOCON CONSULTANTS, INC. 
6671 BRISA STREET 
LIVERMORE, CALIFORNIA  94550 
 
 
 
 
  
GEOCON PROJECT NO. E8128-06-07 DECEMBER 2011 



 

DRAFT 
 
 
Project No. E8128-06-07 
December 20, 2011 
 
Mike Lohman 
Mark Thomas & Company, Inc. 
3000 Oak Road, Suite 650 
Walnut Creek, California  94597 
 
Subject: ASBESTOS AND LEAD-CONTAINING PAINT SURVEY REPORT 
  GREEN VALLEY ROAD OVERCROSSING (23-0138) 
  04-SOL-80, POST MILE 12.74 
  FAIRFIELD, CALIFORNIA 
 
Dear Mr. Lohman: 
 
We have performed an asbestos and lead-containing paint survey at the subject site. The scope of 
services provided by Geocon included surveying the subject bridge for suspect asbestos-containing 
materials and lead-containing paint, collecting bulk samples, and submitting the samples to laboratories 
for analyses. 
 
The accompanying report summarizes the services performed and the results of laboratory testing. 
 
The contents of this report reflect the views of Geocon, who are responsible for the facts and accuracy 
of the data presented herein. This report does not constitute a standard, specification, or regulation. 
 
If there are questions concerning the contents of this report, or if we may be of further service, please 
contact us at your convenience. 
 
Sincerely, 
 
GEOCON CONSULTANTS, INC. 
 
 
 
 
David Watts, CAC 
Senior Project Scientist 
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ASBESTOS AND LEAD-CONTAINING PAINT SURVEY REPORT 

1.0 INTRODUCTION 

1.1 Site Description 

The subject site (Site) consists of the Green Valley Road Overcrossing (23-0138) located at Post Mile 

12.74 on Interstate 80 in Fairfield, California. The approximate project location is depicted on the 

Vicinity Map, Figure 1, and Site Plan, Figure 2. 

1.2 Objectives 

Our objectives were to assess the potential presence and quantity of asbestos and lead-containing paint 

(LCP) at the Site prior to planned improvements to the interchange. The information obtained from this 

investigation will be used by Mark Thomas & Company, Inc. (MTCo) for waste profiling, determining 

California Occupational Safety and Health Administration (Cal/OSHA) applicability, and coordinating 

asbestos and LCP disturbance activities. 

It was not Geocon’s intent during this inspection to conduct an evaluation of lead-based 
paint hazards in accordance with United States Department of Housing and Urban 
Development (HUD) guidelines. 

 

2.0 BACKGROUND 

2.1 Asbestos 

The Code of Federal Regulations (CFR), 40 CFR 61, Subpart M, National Emissions Standards for 

Hazardous Air Pollutants (NESHAP) and Federal Occupational Safety and Health Administration 

(FED OSHA) classify asbestos-containing material (ACM) as any material or product that contains 

greater than 1% asbestos. Nonfriable ACM is classified by NESHAP as either Category I or Category II 

material defined as follows: 

 

• Category I – asbestos-containing packings, gaskets, resilient floor coverings, and asphalt roofing 
products. 

• Category II – all remaining types of nonfriable asbestos-containing material not included in 
Category I that when dry, cannot be crumbled, pulverized, or reduced to powder by hand pressure. 

 

Regulated asbestos-containing material (RACM), a hazardous waste when friable, is classified as any 

manufactured material that contains greater than 1% asbestos by dry weight and is: 

 

• Friable (can be crumbled, pulverized, or reduced to powder by hand pressure); or 

• Category I material that has become friable; or 
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• Category I material that has been subjected to sanding, grinding, cutting, or abrading; or 

• Category II nonfriable material that has a high probability of becoming crumbled, pulverized, or 
reduced to a powder during demolition or renovation activities. 

 
Activities that disturb materials containing any amount of asbestos are subject to certain requirements 

of the Cal/OSHA asbestos standard contained in Title 8, CCR Section 1529. Typically, removal or 

disturbance of more than 100 square feet of material containing more than 0.1% asbestos must be 

performed by a registered asbestos abatement contractor, but associated waste labeling is not required 

if the material contains 1% or less asbestos. When the asbestos content of a material exceeds 1%, 

virtually all requirements of the standard become effective.  

 

Materials containing more than 1% asbestos are also subject to NESHAP regulations  

(40 CFR Part 61, Subpart M). RACM (friable ACM and nonfriable ACM that will become friable 

during demolition operations) must be removed from structures prior to demolition. Certain nonfriable 

ACM and materials containing 1% or less asbestos may remain in structures during demolition; 

however, there are waste handling/disposal issues and Cal/OSHA work requirements that must be 

addressed. Contractors are responsible for segregating and characterizing waste streams prior to 

disposal. 

 

With respect to potential worker exposure, notification, and registration requirements, Cal/OSHA 

defines asbestos-containing construction material (ACCM) as construction material that contains more 

than 0.1% asbestos (Title 8, CCR 341.6). 

2.2 Lead Paint 

Construction activities (including demolition) that disturb materials or paints containing any amount of 

lead are subject to certain requirements of the Cal/OSHA lead standard contained in Title 8, CCR, 

Section 1532.1. Deteriorated paint is defined by Title 17, CCR, Division 1, Chapter 8, §35022 as a 

surface coating that is cracking, chalking, flaking, chipping, peeling, non-intact, failed, or otherwise 

separating from a substrate. Demolition of a deteriorated LCP component would require waste 

characterization and appropriate disposal. Intact LCP on a component is currently accepted by most 

landfills and recycling facilities; however, contractors are responsible for segregating and 

characterizing waste streams prior to disposal. 

 

For a solid waste containing lead, the waste is classified as California hazardous when: 1) the total lead 

content equals or exceeds the respective Total Threshold Limit Concentration (TTLC) of 

1,000 milligrams per kilogram (mg/kg); or 2) the soluble lead content equals or exceeds the respective 

Soluble Threshold Limit Concentration (STLC) of 5 milligrams per liter (mg/l) based on the standard 

Waste Extraction Test (WET). A waste has the potential for exceeding the lead STLC when the waste’s 

total lead content is greater than or equal to ten times the respective STLC value since the WET uses a 

1:10 dilution ratio. Hence, when total lead is detected at a concentration greater than or equal to 
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50 mg/kg, and assuming that 100 percent of the total lead is soluble, soluble lead analysis is required. 

Lead-containing waste is classified as “Resource, Conservation, and Recovery Act” (RCRA) 

hazardous, or Federal hazardous, when the soluble lead content equals or exceeds the Federal 

regulatory level of 5 mg/l based on the Toxicity Characteristic Leaching Procedure (TCLP). 

 

The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 

hazardous based on other criteria such as ignitability; however, for the purposes of this investigation, 

toxicity (i.e., lead concentration) is the primary factor considered for waste classification since waste 

generated during the construction activities would not likely warrant testing for ignitability or other 

criteria. Waste that is classified as either California-hazardous or RCRA-hazardous requires 

management as a hazardous waste. 

 

Potential hazards exist to workers who remove or cut through LCP coatings during demolition. Dust 

containing hazardous concentrations of lead may be generated during scraping or cutting materials 

coated with lead-containing paint. Torching of these materials may produce lead oxide fumes. 

Therefore, air monitoring and/or respiratory protection may be required during the demolition of 

materials coated with LCP. Guidelines regarding regulatory provisions for construction work where 

workers may be exposed to lead are presented in Title 8, CCR, Section 1532.1. 

3.0 SCOPE OF SERVICES 

Mr. David Watts, a California-Certified Asbestos Consultant (CAC), certification No. 98-2404 

(expiration September 16, 2012), and Certified Lead Paint Inspector/Assessor and Project Monitor with 

the California Department of Public Health (DPH), certification numbers I-1734 and M-1734 

(expiration December 4, 2012), performed the asbestos and LCP survey at the Site on 

November 11, 2011. 

3.1 Asbestos 

Suspect ACM were grouped into homogeneous areas with representative samples randomly collected 

from each. In addition, each potential ACM was evaluated for quantity and friability. A total of 

six bulk asbestos samples were collected during our survey. 

Geocon’s procedures for inspection and sampling are discussed below: 

• Collected bulk asbestos samples after first wetting friable material with a light mist of water. 
The samples were then cut from the substrate and transferred to labeled containers. Note that 
when multiple samples were collected, the sampling locations were distributed throughout the 
homogeneous area (spaces where the material was observed). 

• Relinquished bulk asbestos samples to EMSL Analytical, Inc., a California-licensed laboratory, 
for asbestos analysis in accordance with EPA Test Method 600/R-93/116 using polarized light 
microscopy (PLM) under standard chain-of-custody procedures. EMSL Analytical, Inc. is a 
laboratory accredited by the National Institute of Standards and Technology National 
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Voluntary Laboratory Accreditation Program (NIST-NVLAP) for bulk asbestos fiber analysis. 
The laboratory analyses were requested on a 5-day turnaround time. 

Sample identification numbers, material descriptions, approximate quantities, friability assessments, 

and photo references are summarized in Table 1. Sample locations are presented on the Site Plan, 

Figure 2. Materials represented by the samples collected are shown in the attached photographs.  

3.2 Lead Paint 

Two bulk samples of intact paint applied to the bridge girder and truss system were collected during 

our survey. Our sampling procedures are discussed below: 

 
• Collected the bulk samples using techniques presented in HUD guidelines. The painted areas were 

evaluated for deterioration. 

• Relinquished the bulk LCP samples under chain-of-custody protocol to McCampbell Analytical, 
Inc. (MAI), a California-licensed and Caltrans-approved subcontractor, for lead analysis in 
accordance with EPA Test Method 6010B. MAI is accredited by the DPH for lead analysis. The 
laboratory analyses were requested on a 5-day turnaround time.  

 
Paint sample identification numbers, the paint description, and our peeling and flaking assessment are 

summarized in Table 2. Sample locations are presented on the Site Plan, Figure 2. Materials 

represented by the samples collected are shown in the attached photographs. 

4.0 INVESTIGATIVE RESULTS 

4.1 Asbestos 

Chrysotile asbestos at a concentration of 15% was detected in samples representing approximately 

40 square feet of nonfriable sheet packing used as shims on the bridge barrier rail system. 

 

No asbestos was detected in samples of the remaining suspect materials collected during our survey. A 

summary of the analytical laboratory test results for asbestos is presented on Table 1. Reproductions of 

the laboratory report and chain-of-custody documentation are presented in Appendix A. 

4.2 Lead Paint 

Samples of intact paint applied to the bridge girder and truss system exhibited total lead concentrations 

of 56,000 and 70,000 mg/kg. The composite sample exhibited a TCLP lead concentration of 100 mg/l.  

 

A summary of the analytical laboratory test results for paint is presented on Table 2. Reproductions of 

the laboratory report and chain-of-custody documentation are presented in Appendix A. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Asbestos 

NESHAP regulations do not require that asbestos-containing sheet packing (a Category I 

nonfriable/nonhazardous material) identified during our survey be removed prior to demolition or 

renovation, or be treated as a hazardous waste. However, the disturbance of the material is still covered 

by the Cal/OSHA asbestos standard (Title 8, CCR Section 1529).  

 

We recommend that a licensed contractor registered with Cal/OSHA for asbestos-related work perform 

any activities that would disturb the asbestos-containing sheet packing identified during our survey. 

Contractors are responsible for informing the landfill of the contractor’s intent to dispose of asbestos 

waste. Some landfills and recycling facilities may require additional waste characterization. 

Contractors are responsible for segregating and characterizing waste streams prior to disposal.  

 

Geocon also recommends the notification of contractors (that will be conducting renovation or related 

activities) of the presence of asbestos in their work areas (i.e., provide contractor[s] with a copy of this 

report and a list of asbestos removed during subsequent activities). Contractors not trained for asbestos 

work should be instructed not to disturb asbestos during their activities. 

 

In accordance with Bay Area Air Quality Management District (BAAQMD) Regulation 11, Rule 2, 

written notification is required ten working days prior to commencement of any demolition activity 

(whether asbestos is present or not).  

5.2 Lead Paint 

Paint applied to the bridge girder and truss system identified during our survey would be classified as 

California and Federal hazardous waste based on lead content if stripped, blasted, or otherwise 

separated from the substrate. 

 

We recommend that all paints at the Site (traffic striping, graffiti, graffiti abatement, signage, etc.) be 

treated as lead-containing for purposes of determining the applicability of the Cal/OSHA lead standard 

during any maintenance, renovation, or demolition activities. This recommendation is based on LCP 

sample results and the fact that lead was a common ingredient of paints manufactured before 1978, and 

is still an ingredient of some paints. Compliance and training requirements regarding construction 

activities where workers may be exposed to lead are presented in Title 8, CCR, Section 1532.1, 

subsections (e) and (l), respectively. Contractors are responsible for segregating and characterizing 

waste streams prior to disposal. Some landfills and recycling facilities may require additional waste 

characterization. 
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6.0 REPORT LIMITATIONS 

This report has been prepared exclusively for MTCo. The information contained herein is only valid as 

of the date of the report and will require an update to reflect additional information obtained.  

 

The asbestos and LCP survey was conducted in conformance with generally accepted standards of 

practice for identifying and evaluating asbestos and LCP in structures. The survey addressed only the 

structure identified in Section 1.1. Due to the nature of structure surveys, asbestos and LCP use, and 

laboratory analytical limitations, some asbestos or LCP in the structure may not have been identified. 

Spaces, such as cavities, crawlspaces, voids, and pipe chases, may have been concealed to our 

investigator. Previous renovation work may have concealed or covered spaces or materials, or may 

have partially demolished materials and left debris in inaccessible areas. Additionally, renovation 

activities may have partially replaced asbestos with indistinguishable non-asbestos. Asbestos and/or 

LCP may exist in areas not accessible or sampled in conjunction with our scope of services. 

 

During renovation or demolition operations, suspect materials may be uncovered which are different 

from those accessible for sampling during this assessment. Personnel in charge of 

renovation/demolition should be alerted to note materials uncovered during such activities that differ 

substantially from those included in this or previous assessment reports. If additional suspect materials 

are found, they should be treated as ACM and/or LCP until/unless sampling and analysis indicate 

otherwise.  

 

This report is not a comprehensive site characterization and should not be construed as such. The 

findings as presented in this report are predicated on the results of the limited sampling and laboratory 

testing performed. In addition, the information obtained is not intended to address potential impacts 

related to sources other than those specified herein. Therefore, the report should be deemed conclusive 

with respect to only the information obtained. We make no warranty, express or implied, with respect 

to the content of this report or any subsequent reports, correspondence, or consultation. Geocon strived 

to perform the services summarized herein in accordance with the local standard of care in the 

geographic region at the time the services were rendered. 

 

The contents of this report reflect the views of the author who is responsible for the facts and accuracy 

of the data presented herein. This report does not constitute a standard, specification, or regulation. 

 



Cordelia

Rd.

Cordelia

Rd.

Rd.

Red

St
.

Be
ck

Av
e.Rd.

W. Texas

Te
xa

s

St.

St
.

Oliver
Rd.

Rd.

Waterman Blvd.

Hillborn

Air Base Pkwy.

Rd.HillCement

Fa
irf

ie
ld

Av
e.

Av
e.

Ave.
E.Av

e.

N
.

Travis Blvd.

Suisun

Tabor

Su
ns

et

G
rizzly

Island

Rd.

Pintail
Dr.

S
lo

ug
h

N

80

80

0 1

Scale in Miles
Pe

nn
sy

lv
an

ia

FAIRFIELD

SUISUN
CITY

Rockville

Green

Su
is

un

Va
lle

y

Rd
.

Valley
Rd.

Ab
er

na
th

y

Ch
ad

bo
ur

ne
R

d.

R
d.

Rd.

Mankas

Corner

680

12

12
12

I-80 Green Valley Road Overcrossing (23-0138)
Fairfield,
California

VICINITY MAP

December 2011 Figure 1E8128-06-07

CORDELIACORDELIA

M
ai

n
M

ai
n

80

SITE
LOCATION

NorthBay
Healthcare
NorthBay
Healthcare

P H O N E 9 2 5 . 3 7 1 . 5 9 0 0 – FA X 9 2 5 . 3 7 1 . 5 9 1 5
6 6 7 1 B R I S A S T R E E T – L I V E R M O R E , C A  9 4 5 5 0 

TopTop



N

I-80 Green Valley Road Overcrossing (23-0138)
Fairfield,
California

SITE PLAN

December 2011 Figure 2E8128-06-07

P H O N E 9 2 5 . 3 7 1 . 5 9 0 0 – FA X 9 2 5 . 3 7 1 . 5 9 1 5
6 6 7 1 B R I S A S T R E E T – L I V E R M O R E , C A  9 4 5 5 0 

0 60

Scale in Feet

1B

2B

3A

3B

P1B

G
R

EEN
     VA

LLEY
     R

O
A

D

I N
T ERSTATE    

8 0    
W

ESTBOUND

IN
TERSTATE    

8 0    
E ASTBOUND

2A

1A

P1A

1B

2B

3A

3B

P1B

G
R

EEN
     VA

LLEY
     R

O
A

D

I N
T ERSTATE    

8 0    
W

ESTBOUND

IN
TERSTATE    

8 0    
E ASTBOUND

Approximate Asbestos Sample Location

Approximate Paint Sample Location

LEGEND:

2A

1A

P1A



 

 
Photo 1 – Green Valley Road Overcrossing (23-0138) on Interstate 80 in Fairfield, California 

 

 
Photo 2 – Expansion joint fill material 

 

 
Photo 3 – Abutment, girder, and headwall 

 

PHOTOGRAPHS 1, 2, & 3 
I-80 Green Valley Road Overcrossing (23-0138) 

Fairfield, California 
E8128-06-07  December 2011  



 

 
Photo 4 – Girder and truss system 

 

 
Photo 5 – Deck joint (non-suspect) 

 

 
Photo 6 – Barrier rail system (shims are asbestos-containing) 

 

PHOTOGRAPHS 4, 5, & 6 
I-80 Green Valley Road Overcrossing (23-0138) 

Fairfield, California 
E8128-06-07  December 2011  
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TABLE 1
SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS - ASBESTOS

I-80 GREEN VALLEY ROAD OVERCROSSING (23-0138)
FAIRFIELD, CALIFORNIA

Polarized Light Microscopy (PLM) - EPA Test Method 600/R-93/116

Sample ID Description of Material Approximate Quantity Friable Site Photos Asbestos Content 

1A ND
1B ND

2A 15%
2B 15%

3A ND
3B ND

Notes:

NA = Not applicable 

ND = No asbestos fibers detected

Expansion joint fill material NA NA 2

Sheet packing (barrier rail shims) 40 square feet No 6

Thread compound NA NA 6
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TABLE 2
SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS - PAINT

I-80 GREEN VALLEY ROAD OVERCROSSING (23-0138)
FAIRFIELD, CALIFORNIA

Total and Soluble Lead

Sample ID Paint Description Approximate Quantity Peeling and Flaking Site Photos Total Lead (mg/kg) TCLP Lead (mg/l)

P1A 56,000
P1B 70,000

Notes:

mg/kg = milligrams per kilogram (EPA Test Method 6010)

TCLP = Toxicity Characteristic Leaching Procedure (EPA Test Method 1311)

mg/l = milligrams per liter

Girder and truss system Intact 1, 3, and 4 100



 
 
 
 

 APPENDIX  A



Sample Description Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 and/or EPA 
600/M4-82-020 Method(s) using Polarized Light Microscopy

091112917

Attn: Dave Watts
Geocon Consultants, Inc.
6671 Brisa Street

Livermore, CA 94550

Customer PO: E8128-06-07
Received: 11/15/11 11:00 AM

E8128-06-07

Customer ID: GECN21

Fax: (925) 371-5915 Phone: (925) 371-5900
Project:

EMSL Order:

EMSL Proj:
11/21/2011Analysis Date:

EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone:  (510) 895-3675        Fax:  (510) 895-3680     Email:   sanleandrolab@emsl.com

1A-Joint Fill Material
091112917-0001

Brown None Detected

Fibrous
Homogeneous

Cellulose99% Non-fibrous (other)1%

1B-Joint Fill Material
091112917-0002

Brown None Detected

Fibrous
Homogeneous

Cellulose99% Non-fibrous (other)1%

2A-Sheet Packing 
(Shims)
091112917-0003

White/Black
Fibrous

Homogeneous

Chrysotile15%Non-fibrous (other)85%

2B-Joint Fill Material
091112917-0004

White/Black
Fibrous
Homogeneous

Chrysotile15%Non-fibrous (other)85%

3A-Thread 
Compound
091112917-0005

Gray None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100%

3B-Thread 
Compound
091112917-0006

Gray None Detected

Non-Fibrous

Homogeneous

Non-fibrous (other)100%

1

Baojia Ke, Laboratory Manager
or other approved signatory

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.Test Report  PLM-7.23.0  Printed: 11/21/2011 12:36:22 PM

Due to magnification limitations inherent in PLM, asbestos fibers in dimensions below the resolution capability of PLM may not be detected.  Samples reported as <1% or none detected 
may require additional testing by TEM to confirm asbestos quantities.  The above test report relates only to the items tested and may not be reproduced in any form without the express 
written approval of EMSL Analytical, Inc.  EMSL’s liability is limited to the cost of analysis.  EMSL bears no responsibility for sample collection activities or analytical method limitations.  
Interpretation and use of test results are the responsibility of the client.Samples received in good condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA NVLAP Lab Code 101048-3, MA AA000201, WA C2007

Kenneth Dunbar (6)

Initial report from 11/21/2011  12:36:22

mailto:sanleandrolab@emsl.com




 

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

November 17, 2011

Dear David:

WorkOrder: 1111422

Client Project ID:   #E8128-06-07; Green Valley RdGEOCON Env. Consultants

6671 Brisa St

Livermore, CA  94550

Client Contact: David A. Watts

Client P.O.:

Date Sampled: 11/11/11

Date Received: 11/11/11

Date Reported: 11/17/11

Date Completed: 11/17/11

Analytical Report

All analyses were completed satisfactorily and all QC samples were found to be within our control limits. 

If you have any questions or concerns, please feel free to give me a call.  Thank you for choosing 

McCampbell Analytical Laboratories for your analytical needs.

     

                                                                                                                     

          

                                                                                                                Best regards,

Enclosed within are:

2) A QC report for the above samples,

4) An invoice for analytical services.

3) A copy of the chain of custody, and

#E8128-06-07; Green Valley Rd,1) The results of the analyzed samples from your project:2

Angela Rydelius

Laboratory Manager

McCampbell Analytical, Inc.

The analytical results relate only to the items tested.



 



 
McCampbell Analytical, Inc.

1534 Willow Pass Rd

Pittsburg, CA 94565-1701

(925) 252-9262

CHAIN-OF-CUSTODY RECORD Page 

Lab ID Matrix Collection Date Hold

Requested Tests (See legend below)

Report to:

David A. Watts

6671 Brisa St

Livermore, CA  94550
925-371-5900 FAX: 925-371-5915

PO:

11/18/2011

Client ID

ProjectNo: #E8128-06-07; Green Valley Rd

WorkOrder: 1111422

1 of 1

Date Printed:

Date Received: 11/11/2011

1 2 3 4 5 6 7 8 9 10 11 12

GEOCON Env. Consultants

Bill to:

Accounts Payable

GEOCON Env. Consultants

6671 Brisa St

Livermore, CA 94550

Requested TAT: 5 days

ClientCode: GECL

Email: watts@geoconinc.com; Livermore@geoco

EDF Fax Email HardCopy ThirdPartyExcel J-flagWriteOn

cc:

WaterTrax

A1111422-001 Paint Chips 11/11/2011 14:24P1A

A1111422-002 Paint Chips 11/11/2011 14:41P1B

Prepared by:  Melissa Valles

NOTE:  Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).  
Hazardous samples will be returned to client or disposed of at client expense.

Comments:

PB_CHIP1 2 3 4 5

6 7 8 9 10

Test Legend:

11 12



 

Sample Receipt Checklist

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client Name: GEOCON Env. Consultants

WorkOrder N°: 1111422

Date and Time Received: 11/11/2011 3:54:27 PM

Checklist completed and reviewed by: Melissa Valles

Matrix: Paint Chips Carrier: Client Drop-In

Shipping container/cooler in good condition? Yes No

Custody seals intact on shipping container/cooler? Yes No NA

Samples Received on Ice? Yes No

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper containers/bottles? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

NAContainer/Temp Blank temperature

Yes No No VOA vials submittedWater - VOA vials have zero headspace / no bubbles?

Metal - pH acceptable upon receipt (pH<2)? Yes No NA

* NOTE: If the "No" box is checked, see comments below.

Cooler Temp:

Chain of Custody (COC) Information

Yes NoSample IDs noted by Client on COC?

Yes NoDate and Time of collection noted by Client on COC?

Yes NoSampler's name noted on COC?

Sample Receipt Information

Sample Preservation and Hold Time (HT) Information

Sample labels checked for correct preservation? Yes No

Project Name: #E8128-06-07; Green Valley Rd

Client contacted: Date contacted: Contacted by:

Comments:



 

Lab ID LeadClient ID Matrix DF % SS

Lead by ICP*

Client Project ID:   #E8128-06-07; 

Green Valley Rd

GEOCON Env. Consultants

6671 Brisa St

Livermore, CA 94550

Client Contact: David A. Watts

Client P.O.:

Date Sampled: 11/11/11

Date Received: 11/11/11

Date Extracted: 11/11/11

Date Analyzed: 11/14/11

Work Order: 1111422Extraction method: SW3050B Analytical methods: SW6010B

Extraction Type Comments

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

P1A 56,0001111422-001A C 1000 ---#TOTAL

P1B 70,0001111422-002A C 1000 ---#TOTAL

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;

ND means not detected at or

 above the reporting limit

W

C

NA

5.0

µg/L

mg/Kg

*water samples are reported in µg/L, product/oil/non-aqueous liquid samples and all TCLP / STLC / DISTLC / SPLP extracts are reported in mg/L, 

soil/sludge/solid/paint chips samples in mg/kg, wipe samples in µg/wipe, filter samples in µg/filter.

# means surrogate diluted out of range; ND means not detected above the reporting limit/method detection limit; N/A means not applicable to this sample or 

instrument.

TOTAL = Hot acid digestion of a representative sample aliquot.

TRM = Total recoverable metals is the "direct analysis" of a sample aliquot taken from its acid-preserved container.

DISS = Dissolved metals by direct analysis of 0.45 µm filtered and acidified sample.

%SS = Percent Recovery of Surrogate Standard

DF = Dilution Factor

TOTAL

TOTAL



 

QC SUMMARY REPORT FOR 6010B

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

EPA Method: SW6010B Extraction: SW3050B Spiked Sample ID: 1111433-013A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder: 1111422W.O. Sample Matrix: Paint Chips

BatchID: 62690

MS / MSD

Acceptance Criteria (%)

LCS/LCSD

Analyte

QC Matrix: Soil

Spiked

RPDRPDmg/Kg mg/Kg mg/Kg

Lead 27 50 80.6 83.3 1.99 110 84.2 26.2 75 - 125 75 - 12510 25 25

   %SS: 117 500 117 115 1.81 101 91 10.5 70 - 130 70 - 130500 20 20

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 62690 SUMMARY

1111422-001A 11/11/11 11/14/11 6:30 PM11/11/11 2:24 PM 1111422-002A 11/11/11 11/14/11 6:32 PM11/11/11 2:41 PM

DHS ELAP Certification 1644 QA/QC Officer

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND contains 
significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not applicable to this method.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.



 

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

December 01, 2011

Dear David:

WorkOrder: 1111422

Client Project ID:   #E8128-06-07; Green Valley RdGEOCON Env. Consultants

6671 Brisa St

Livermore, CA  94550

Client Contact: David A. Watts

Client P.O.:

Date Sampled: 11/11/11

Date Received: 11/11/11

Date Reported: 11/17/11

Date Completed: 12/01/11

A

Analytical Report

All analyses were completed satisfactorily and all QC samples were found to be within our control limits. 

If you have any questions or concerns, please feel free to give me a call.  Thank you for choosing 

McCampbell Analytical Laboratories for your analytical needs.

     

                                                                                                                     

          

                                                                                                                Best regards,

Enclosed within are:

2) A QC report for the above sample,

4) An invoice for analytical services.

3) A copy of the chain of custody, and

#E8128-06-07; Green Valley Rd,1) The results of the analyzed sample from your project:1

Angela Rydelius

Laboratory Manager

McCampbell Analytical, Inc.

The analytical results relate only to the items tested.
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McCampbell Analytical, Inc.

1534 Willow Pass Rd

Pittsburg, CA 94565-1701

(925) 252-9262

CHAIN-OF-CUSTODY RECORD Page 

Lab ID Matrix Collection Date Hold

Requested Tests (See legend below)

Report to:

David A. Watts

6671 Brisa St

Livermore, CA  94550
925-371-5900 FAX: 925-371-5915

PO:

11/21/2011

Client ID

ProjectNo: #E8128-06-07; Green Valley Rd

WorkOrder: 1111422

1 of 1

Date Printed:

Date Received: 11/11/2011

1 2 3 4 5 6 7 8 9 10 11 12

GEOCON Env. Consultants

Bill to:

Accounts Payable

GEOCON Env. Consultants

6671 Brisa St

Livermore, CA 94550

Requested TAT: 5 days

Date Add-On: 11/21/2011

ClientCode: GECL

Email: watts@geoconinc.com; Livermore@geoco

EDF Fax Email HardCopy ThirdParty

A

Excel J-flagWriteOn

cc:

WaterTrax

A1111422-001 Paint Chips 11/11/2011 14:24P1A

Prepared by:  Melissa Valles

NOTE:  Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).  
Hazardous samples will be returned to client or disposed of at client expense.

Comments: TCLP Pb added 001 11/21/11.

TCLP_PB_Chip1 2 3 4 5

6 7 8 9 10

11 12

Test Legend:
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Lab ID LeadClient ID Matrix DF % SS

Lead by ICP*

Client Project ID:   #E8128-06-07; 

Green Valley Rd

GEOCON Env. Consultants

6671 Brisa St

Livermore, CA 94550

Client Contact: David A. Watts

Client P.O.:

Date Sampled: 11/11/11

Date Received: 11/11/11

Date Extracted: 11/21/11-11/22/11

Date Analyzed: 11/30/11

Work Order: 1111422Extraction method: SW1311/SW3050B Analytical methods: SW6010B

Extraction Type Comments

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

P1A 1001111422-001A C 1 N/ATCLP

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;

ND means not detected at or

 above the reporting limit

W

C

NA

0.2

µg/L

mg/L

*water samples are reported in µg/L, product/oil/non-aqueous liquid samples and all TCLP / STLC / DISTLC / SPLP extracts are reported in mg/L, soil/sludge/solid 

samples in mg/kg, wipe samples in µg/wipe, filter samples in µg/filter.

# means surrogate diluted out of range; ND means not detected above the reporting limit/method detection limit; N/A means not applicable to this sample or 

instrument.

TCLP = Toxicity Characteristic Leaching Procedure.

DI TCLP = Toxicity Characteristic Leaching Procedure using DI water.

%SS = Percent Recovery of Surrogate Standard

DF = Dilution Factor

TOTAL

TCLP
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QC SUMMARY REPORT FOR SW6010B

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269

http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

EPA Method: SW6010B Extraction: SW1311/SW3050B Spiked Sample ID: N/A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder: 1111422W.O. Sample Matrix: Paint Chips BatchID: 62907

MS / MSD

Acceptance Criteria (%)

LCS/LCSD

Analyte

QC Matrix: Soil

RPD RPDmg/L mg/L

Lead N/A 1 N/A N/A N/A 85.9 89.3 3.87 N/A 75 - 125N/A 25

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:

NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 62907 SUMMARY

1111422-001A 11/21/11 11/30/11 8:44 PM11/11/11 2:24 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND contains 
significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not applicable to this method.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer

Page 5 of 5
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Disclaimer 
 
A “Disclaimer” is required specifying that the information provided in the Storm Water 
Information Handout is just a guideline and is to be used for information purposes only and 
should not be considered a sole source document to adhere to the requirements of the National 
Pollutant Discharge Elimination System (NPDES) Construction General Permit (CGP), Number 
CAS000002, adopted on September 2, 2009. The contractor is required to provide water quality 
monitoring, sampling and implement best management practices (BMPs) based on standard 
industry operations, field conditions and conditions encountered based on the contractor’s means 
and methods. The information in this handout is not to be construed in any way as a waiver of 
the provisions in the CGP. Bidders and contractors are cautioned to make independent 
investigations and examinations as they deem necessary to satisfy the conditions encountered in 
performance of work, with respect to the following:  sampling and monitoring locations, 
distribution of watershed areas for sizing of BMPs, and selection of BMPs in order to conform 
to the requirement of the contract documents and the CGP. 
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1       OVERVIEW 
 

1.1 Intent of this Document 
 

The objectives of this Water Quality Information Handout are: to summarize general water 
quality information of the Project; to summarize updated requirements per the new Construction 
General Permit (CGP), which became effective as of July 1, 2010; to provide general guidelines 
for contractors to bid on the project; to aid in developing the Storm Water Pollution Prevention 
Plan (SWPPP) of the project; and to highlight information necessary to file Project Registration 
Documents (PRDs) to the State Water Resources Control Board via the Stormwater Multi 
Application Reporting and Tracking System (SMARTS) and file the Notice of Intent at the start 
of construction. 
 

1.2 Summary of New Requirements 
 

The “National Pollutant Discharge Elimination System (NPDES) General Permit for Storm 
Water Discharges Associated with Construction and Land Disturbance Activities” (NPDES 
Number CAS000002), or CGP, regulates discharges from construction activities within the 
Project area. 
 
The CGP is based on a risk level (RL) permitting approach. The RL is calculated by 1) project 
sediment risk and 2) receiving water risk. See the risk assessment calculations in Attachment C 
of this document for details. 
 
A risk assessment was done for the I-80/I-680/SR-12 Interchange Project – Initial 
Construction Package (EA 04-0A5344), and the Project was determined to be RL 2. 
 
RL 2 projects will be subject to monitoring and sampling requirements, plus Numeric Action 
Levels (NALs) for pH and turbidity. All projects will have to upload storm water data into 
SMARTS, such as Notices of Intent (NOIs), SWPPPs, annual reports, and monitoring data. 
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2       GENERAL PROJECT INFORMATION 
 

2.1 Location 
 

The project is located in the vicinity of the City of Fairfield in Solano County at the interchanges 
between Interstate 80 (I-80), Interstate 680 (I-680), and State Route 12 (SR 12).  See Vicinity 
Map, Attachment A. 

 
2.2 Major Engineering Features 
 
The proposed improvement will construct braided ramps on westbound I-80 between Green 
Valley Road Overcrossing and SR 12 and replace the Green Valley Road Overcrossing to 
improve traffic flow, pedestrian access and safety on the overcrossing.  

The project proposes the following improvements: 
 Reconstruct I-80/ Green Valley Road (GVR) interchange 
 Reconstruct the westbound (WB) on-ramp to I-80 and including a connection from the 

on-ramp to the proposed WB I-80/ SR 12 west connector 
 Reconstruct the eastbound (EB) off-ramp from I-80 to the reconstructed GVR. 
 Reconstruct the EB on-ramp, including ramp metering, reconnecting to the exiting 

collector-distributor (CD) connector from EB I-80 to SB I-680 and NB I-680 to EB I-80 
 Construct an interim overcrossing to carry GVR over the existing EB I-80 to SB I-680 

connector 
 Construct a two lane WB I-80/ WB SR 12W connector with a bridge crossing over the 

WB I-80 GVR on ramp 
 The WB acceleration lane on SR 12 W after Red Top Road will be lengthened 
 The left turn from WB SR 12W to Red Top Road will be closed 
 Relocation of bike and pedestrian trail along I-80 between GVR IC and the SR 12W/ Red 

Top Road intersection to be from the end of Business Center Drive, adjacent to the new 
westbound connector to SR 12W to Jameson Canyon Road, opposite Red Top Road 

 3:1 (and flatter) (H:V) embankment and 2:1 (and flatter) (H:V) cut slopes 
 Drainage improvements 
 Signing and pavement delineation 
 Construction of retaining walls 
 

 

2.3 Receiving Water Bodies 
 
Solano County is divided into two drainage provinces. They are San Francisco Bay Province and 
Sacramento River Province. The project site is located within the San Francisco Bay Province. 
There are two primary drainage patterns in Solano County. The drainages in the western third, 
which includes the project site, drains south into San Francisco Bay through Suisun Bay. The 
eastern two-thirds of Solano County drains east and southeast into Sacramento River. 
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The main drainage within the project limits include Green Valley Creek, and Jameson Canyon 
Creek, which both drain into San Francisco Bay through Suisun Bay. 

There are no Drinking Water Reservoirs and/or recharge facilities within the project limits. 

The Clean Water Act (CWA) Section 303(d) List of Water Quality Limited Segments (hereto 
known as “303(d) List”) is a list of water bodies that do not meet water quality standards. The 
State Water Resources Control Board (SWRCB, San Francisco Bay Region) developed this list 
and it is also approved by the United States Environmental Protection Agency (US EPA).  These 
regulations require that the responsible jurisdictions establish a ranking system, by priority, for 
water bodies on the list; also, action plans need to be developed, such as Total Maximum Daily 
Loads (TMDLs), in order to improve water quality.  The 303(d) List is typically revised every 
two years.   

Green Valley Creek and Jameson Canyon Creek are not listed on the 303(d) List of Water 
Quality Limited Segments, but Suisun Marsh Wetlands are listed, with Mercury, Nutrients, 
Organic Enrichment/Low Dissolved Oxygen, and Salinity/TDS/Chlorides as the Pollutants of 
Concern. 

 

2.4 Climate and Rainfall 
 
A National Oceanic and Atmospheric Administration (NOAA) weather station located in 
Fairfield, approximately 2 miles northeast of the Project site, was used to obtain precipitation 
data (Attachment B). 
 
Rainy days per year (assumed equal to precipitation 0.10 inches or greater): 41.6 days 
 

Qualifying rain events per year (precipitation 0.5 inches or greater):              15.6 days 
 

2.5 Soils and Geology 
 
The soil on the proposed site, as mapped by the Natural Resources Conservation Service, 
consists mainly of Clear Lake Clay, Conejo Gravelly Loam, and Pescadero Clay.  The 
Preliminary Geologic Evaluation for the project states that the I-80/I-680/SR 12 Interchange 
Project will not result in adverse geologic impacts.  Design of the roadways and structures is in 
accordance with regulatory standards and design guidelines to address seismic risk.  These 
include Caltrans Seismic Design Criteria and Caltrans Highway Design Manual.  A Geotechnical 
Design and Materials Report (GDMR) has been prepared by Parikh Consultants, Inc. in 
November, 2010, and was finalized in December, 2012.  Soil data collection together with site 
specific borings and penetrometer data has been conducted to determine foundation 
requirements.  Soil laboratory test data has been conducted to determine site specific 
geotechnical design parameters.   
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2.6   Hazardous Waste 
 
Recent studies have identified total lead in shallow soils near roadways attributed to the use of 
lead in gasoline, which was phased out beginning in the mid-1970s.  Lead concentrations in 
shallow soils near roadways are affected by two factors:  traffic volumes and wind patterns.  
ADL sampling was conducted as part of the Preliminary Site Investigation Report, prepared by 
Geocon, Inc., and there was evidence of exposed soils near roadways in the study area to have 
elevated concentrations of total and/or soluble lead due to the age and frequency of use of the 
project corridor by diesel trucks and vehicles using leaded gasoline prior to the mid1970s.  Soils 
exceeding hazardous waste thresholds will be classified as a hazardous waste, once excavated, 
and could require special handling and disposal procedures.  Soil with elevated lead 
concentrations could also be a health hazard to construction workers, who may have direct 
contact with soils during project construction activities.   
 
In addition, heavy metals known as CAM 17 metals are typically present in California soils. The 
use of soils with CAM 17 metal concentrations exceeding acceptable levels may be restricted to 
certain land use type, and may be restricted to construction exposure.  CAM 17 metal 
concentrations in groundwater generated during construction may require treatment to reduce 
metal content prior to discharge or disposal. 

Other potential sources of hazardous waste include asbestos containing structures, lead 
containing paint and yellow thermoplastic and paint striping.  Asbestos containing pipe and 
treated wood may also be encountered during construction of the interchange. 

Comprehensive findings and recommendations can be found in the Preliminary Site 
Investigation Report, revised in September 2012 by GEOCON. 

2.7 Existing (Pre-Construction) Control Practices 
 
There are no existing treatment BMPs within the project limits. 
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3 CONSTRUCTION GENERAL PERMIT 
 

To minimize the potential effects of construction runoff on the quality of the receiving water 
bodies, any construction activity affecting one acre or more must obtain coverage under the 
CGP. Permit applicants are required to prepare a SWPPP and implement BMPs to reduce 
construction effects on receiving water quality. 
 

3.1 Risk Assessment 
 
The CGP requirements include a risk assessment to determine the Project’s impact risk to 
receiving water bodies. The risk assessment uses measurements of the Project’s potential 
sediment risk and the sensitivity of the receiving water bodies to sediment to determine the RL of 
the Project. This Project has a Medium Site Sediment Risk Factor and a High Receiving 
Water Risk Factor; the combined risk is Level 2 (See Attachment C). The risk factors are 
detailed in the following sections. 
 
3.1.1  Sediment Risk 
 
The sediment risk is based on the following equation from the adopted NPDES permit “Fact 
Sheet” (Section J.1.a pg. 28): 
 
Equation 1 - Sediment Risk Equation 
A = (R)(K)(LS)(C)(P) 
 
Where: 
 
R = Runoff erosivity factor 
K = Soil erodibility factor 
LS = Length-slope factor 
C = Cover 
P = Management operations and support practices 
A = Rate of sheet and rill erosion (tons/acre) 
 
The rainfall runoff erosivity factor (R) was determined from the United States Environmental 
Protection Agency (EPA) “Rainfall Erosivity Factor Calculator for Small Construction Sites.” 
The erosivity index value for the Project was determined to be 40.0. 
 
The soil erodibility factor (K) was determined from the United States Department of Agriculture 
Natural Resources Conservation Services “Web Soil Survey.” A weighted average of the soil 
erodibility factor by area was used; this value is 0.24.  
 
The length-slope factor (LS) was determined by examining the original grade delineated on the 
Typical Cross Sections included in the Contract Project Plans. Based on these cross sections, the 
weighted average LS factor was determined to be 4.59. 
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The cover factor (C) and management operations and support practices (P) are given values of 
1.0 by the adopted NPDES permit to simulate bare ground conditions.  
 
Based on these factors, the rate of sheet and rill erosion (A) is 44.06 tons per acre. Because this 
value is greater than 15 tons per acre and less than 75 tons per acre, the project is classified as 
having a medium sediment risk. 
 
3.1.2  Receiving Water Body Risk 
 
The receiving water body risk is classified as high because Suisun Marsh Wetlands is a 303(d) 
listed water body impaired by sediment. 
 
3.1.3  Combined Risk 
 
With a medium sediment risk and a high receiving water body risk, the combined Risk Level is 
Level 2. 
 

3.2  Notice of Termination (NOT) 
 
The CGP provides both revised and new requirements for completion and approval of the NOT. 
The NOT requirements are presented in Section II.D of the new CGP permit “Order.” 
These requirements include demonstrating through photos, computational proof or other 
“custom methods,” such as results of testing and analysis, that the terms of the NOT have been 
satisfied. 
 
While these methods of demonstrating compliance are at the option of the contractor, should 
the RWQCB determine that the visual photos do not adequately show compliance, further 
computational efforts may be required. This computational proof is obtained through the 
use of the Revised Universal Soil Loss Equation 2 (RUSLE2) program. 
 

3.3  Caltrans Forms 
The following forms have been developed by the Division of Construction as of 09/2010: 
 

 CEM-2030 “Stormwater Site Inspection Report” 
Visual inspection monitoring form 

 
 CEM-2034 “Stormwater Best Management Status Report” 

Identifies BMP types and quantities to be installed on a weekly basis 
 

 CEM-2035 “Stormwater Site Inspection Report Corrective Actions Summary” 
Describes actions taken for existing BMP failures 

 
 CEM-2045 “Rain Event Action Plan-Highway Construction Phase” 
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REAP to be used during active work phase 
 

 CEM-2046 “Rain Event Action Plan-Plant Establishment Phase” 
REAP to be used during plant establishment phase 

 
 CEM-2047 “Rain Event Action Plan-Innactive Project” 

REAP to be used for inactive work phase 
 

 CEM-2090 “Notice of Completion of Construction” 
Describes efforts to show compliance with NOT requirements 
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4  RUN-ON DISCHARGES 
 
Run-on discharges are off-site storm water flows that can potentially run onto the site. The 
calculations are based on a rainfall intensity for a 2-year, 1-hour event per the Caltrans 
Computational Sheet for Determining Run-on Discharges. The runoff coefficient is calculated 
using an impervious/pervious surface map found in the Storm Water Data Report (SWDR).  The 
area calculations use the watershed delineations provided in the Drainage Report for this project.  
See Attachment D for calculations. 
 
The runoff coefficient is 0.67. 
 
The rainfall intensity for a 2-year, 1-hour event is 0.50 in/hour. 
 
The total disturbed area of the project is 35.1 acres. 
 
The total watershed area drainage for the project is 199.1 acres. 
 
The Site Area Run-on Discharge is 66.7 ft3/s 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Storm Water Information Handout    04‐SOL‐12, 80 
I‐80/I‐680/SR 12 Interchange Project – Initial Construction Package  PM R2.1/R2.8, 12.0/13.1 
Solano County, California    EA 04‐0A5344 

 

9 
 

 
5 PROJECT REGISTRATION DOCUMENTS 
 
To obtain permit coverage under the CGP, all dischargers must electronically file PRDs, NOTs, 
changes of information, sampling and monitoring information, annual reporting, and other 
compliance documents required by this CGP through the SWRCB’s SMARTS. The contractor 
will have to coordinate these submittals with Caltrans within the timeframe allotted in the 
contract special provisions and as specified in the permit. SMARTS is found under the following 
website: 
 
https://smarts.waterboards.ca.gov/smarts/faces/SwSmartsLogin.jsp 
 

PRDs include the following information: 
 

1.  Notice of Intent (NOI) 
2.  Site Map(s) Includes: 

a. The project’s surrounding area (vicinity) 
b. Site layout 
c. Construction site boundaries 
d. Drainage areas 
e. Discharge locations 
f. Sampling locations 
g. Areas of soil disturbance (temporary or permanent) 
h. Active areas of soil disturbance (cut or fill) 
i. Locations of all runoff BMPs 
j. Locations of all erosion control BMPs 
k. Locations of all sediment control BMPs 
l. ATS location (if applicable) 
m. Locations of sensitive habitats, watercourses, or other features which are not to be 

disturbed 
n. Locations of all post-construction BMPs 
o. Locations of storage areas for waste, vehicles, service, loading/unloading of 

materials, access (entrance/exits) points to construction site, fueling and water 
storage, water transfer for dust control and compaction practices 
 

3.  SWPPP 
 
4.  Risk Assessment 
 

1. The Standard Risk Assessment includes utilization of the following: 
a. Receiving water Risk Assessment interactive map  
b. EPA Rainfall Erosivity Factor Calculator Website  
c. Sediment Risk interactive map 
d. Sediment sensitive water bodies list 
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2. The Site-Specific Risk Assessment includes the completion of the hand calculated R value 
Risk Calculator 

 
 

5.1     General Information Included 
 
The following is a list of information included in this Storm Water Information Handout that 
can be used for the PRDs: 

 Vicinity Map 
 Risk Assessment 
 Temporary Water Pollution Control Plans (Site Map) 

 

5.2     Storm Water Pollution Prevention Plan 
 
The contractor for the Project is required to prepare a Storm Water Pollution Prevention Plan 
(SWPPP) because the Project involves disturbing more than 1 ac of soil. The SWPPP must 
include the following information: 

 Active areas of cut and fill 
 Areas of soil disturbance (temporary and permanent) 
 Locations of storage areas for waste, vehicles, access, etc. 
 Locations of all runoff BMPs 
 Locations of all erosion control BMPs 
 Locations of all sediment control BMPs 

 
The SWPPP should be submitted with the PRDs and will be forthcoming from the 
Contractor. 
 

5.3     Notice of Intent (NOI) 
 
The NOI must be submitted once the contractor submits the SWPPP. 
 

5.4     Site Maps 
 
Registration requirements can be met by the inclusion of the Temporary Water Pollution Control 
Plans (Attachment E).  Please note that the attached plans are not fully inclusive site maps and 
will need additional information to be considered complete: 

 Discharge locations 
 Sampling locations 
 Storage locations 
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NOAA Precipitation Data 
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Climatography
of the United States

No. 20
1971-2000

U.S. Department of Commerce

National Oceanic & Atmospheric Administration

National Environmental Satellite, Data,

and Information Service

National Climatic Data Center

Federal Building

151 Patton Avenue

Asheville, North Carolina 28801

www.ncdc.noaa.gov

Station: FAIRFIELD, CA

Elevation:     40 Feet Lat: 38

�

16N Lon: 122

�

04WClimate Division: CA 2 NWS Call Sign:

COOP ID: 042934

Precipitation (inches)

Precipitation Totals Mean Number
    of Days (3)

Precipitation Probabilities (1)

Probability that the monthly/annual precipitation will be equal to or less than the
indicated amount

Means/

Medians(1)
Extremes Daily Precipitation

Monthly/Annual Precipitation vs Probability Levels

These values were determined from the incomplete gamma distribution

Month Mean
Med-

ian
Highest

Daily(2)
Year Day

Highest

Monthly(1)
Year

Lowest

Monthly(1)
Year

 >=
0.01

 >=
0.10

 >=
0.50

 >=
1.00 .05 .10 .20 .30 .40 .50 .60 .70 .80 .90 .95

   Jan  5.04  4.42  3.65 1979   11 12.47 1995   .30 1984 11.4  8.0  3.2  1.6   .41   .75  1.41  2.11  2.88  3.76  4.81  6.13  7.97 11.04 14.06

   Feb  4.57  3.97  3.81 1998    3 14.71 1998   .14 1995 10.3  6.7  3.2  1.4   .24   .49  1.03  1.64  2.34  3.17  4.19  5.50  7.35 10.50 13.66

   Mar  3.59  2.86  2.83 1983   13 10.89 1983   .14 1994  9.8  7.2  2.5   .8   .32   .57  1.06  1.55  2.10  2.72  3.45  4.37  5.64  7.75  9.83

   Apr  1.12   .94  2.38 1982   11  5.05 1982   .06 1985  5.5  3.0   .5   .1   .07   .14   .28   .43   .60   .80  1.05  1.35  1.79  2.51  3.24

   May   .64   .17  2.17 1996   16  3.29 1998   .00+ 1992  3.2  1.6   .3   .1   .00   .00   .01   .05   .13   .25   .42   .67  1.06  1.80  2.58

   Jun   .16   .01  1.63 1995   16  1.83 1995   .00+ 1999   .7   .4   .1 @   .00   .00   .00   .00   .00   .00   .03   .10   .23   .51   .84

   Jul   .03   .00   .49 1974    9   .60 1974   .00+ 2000   .1   .1   .0   .0 ** ** ** ** ** ** ** ** ** ** **

   Aug   .05   .00  1.01 1968   22   .66 1976   .00+ 2000   .3   .2   .0   .0   .00   .00   .00   .00   .00   .00   .00   .00   .00   .10   .31

   Sep   .30   .09  2.49 1959   18  1.37 1989   .00+ 1997  1.8  1.0   .1   .0   .00   .00   .00   .00   .02   .09   .19   .33   .53   .88  1.24

   Oct  1.24   .76  4.50 1962   13  4.60 1972   .00+ 1995  3.4  2.4  1.0   .3   .00   .06   .24   .42   .63   .87  1.15  1.51  2.02  2.88  3.73

   Nov  3.08  2.78  3.95 1977   22  7.20 1973   .08+ 1995  7.7  5.3  2.3   .7   .13   .28   .62  1.03  1.50  2.07  2.77  3.68  4.98  7.21  9.46

   Dec  3.64  2.59  4.41 1995   12 11.67 1996   .00 1989  9.0  5.7  2.4   .9   .20   .54  1.09  1.63  2.20  2.83  3.57  4.49  5.74  7.80  9.80

   Ann  23.46  21.52  4.50
Oct

1962
  13  14.71

Feb

1998
   .00+

Aug

2000
 63.2  41.6  15.6   5.9  10.47  12.55  15.45  17.80  20.00  22.21  24.58  27.29  30.71  35.90  40.59

+ Also occurred on an earlier date(s) (1) From the 1971-2000 Monthly Normals
# Denotes amounts of a trace (2) Derived from station’s available digital record: 1950-2001
@ Denotes mean number of days greater than 0 but less than .05 (3) Derived from 1971-2000 serially complete daily data

** Statistics not computed because less than six years out of thirty had measurable precipitation Complete documentation available from:  
www.ncdc.noaa.gov/oa/climate/normals/usnormals.html
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Risk Level Determination 

 

 

 

 

 

 



1

2

3

4

5

6

7

8

9

10

11

12

13
14

15

16
17
18
19
20

A B C

Entry

40.00

0.24

4.59

Watershed Erosion Estimate (=RxKxLS) in tons/acre

Site Sediment Risk Factor
Low Sediment Risk: < 15 tons/acre

Medium Sediment Risk:  >=15 and <75 tons/acre
High Sediment Risk:  >= 75 tons/acre

K Factor Value

LS Factor Value

Medium

C) LS Factor (weighted average, by area, for all slopes)

The soil-erodibility factor K represents: (1) susceptibility of soil or surface material to erosion, (2) transportability of the 
sediment, and (3) the amount and rate of runoff given a particular rainfall input, as measured under a standard 
condition. Fine-textured soils that are high in clay have low K values (about 0.05 to 0.15) because the particles are 
resistant to detachment. Coarse-textured soils, such as sandy soils, also have low K values (about 0.05 to 0.2) 
because of high infiltration resulting in low runoff even though these particles are easily detached. Medium-textured 
soils, such as a silt loam, have moderate K values (about 0.25 to 0.45) because they are moderately susceptible to 
particle detachment and they produce runoff at moderate rates. Soils having a high silt content are especially 
susceptible to erosion and have high K values, which can exceed 0.45 and can be as large as 0.65. Silt-size particles 
are easily detached and tend to crust, producing high rates and large volumes of runoff. Use Site-specific data must 
be submitted.

The effect of topography on erosion is accounted for by the LS factor, which combines the effects of a hillslope-length 
factor, L, and a hillslope-gradient factor, S. Generally speaking, as hillslope length and/or hillslope gradient increase, 
soil loss increases. As hillslope length increases, total soil loss and soil loss per unit area increase due to the 
progressive accumulation of runoff in the downslope direction. As the hillslope gradient increases, the velocity and 
erosivity of runoff increases. Use the LS table located in separate tab of this spreadsheet to determine LS factors. 
Estimate the weighted LS for the site prior to construction. 

44.064

Site-specific K factor guidance

LS Table

Sediment Risk Factor Worksheet 

A) R Factor

R Factor Value

B) K Factor (weighted average, by area, for all site soils)

Analyses of data indicated that when factors other than rainfall are held constant, soil loss is directly proportional to a 
rainfall factor composed of total storm kinetic energy (E) times the maximum 30-min intensity (I30) (Wischmeier and 
Smith, 1958). The numerical value of R is the average annual sum of EI30 for storm events during a rainfall record of 
at least 22 years. "Isoerodent" maps were developed based on R values calculated for more than 1000 locations in 
the Western U.S. Refer to the link below to determine the R factor for the project site.

http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm



Receiving Water (RW) Risk Factor Worksheet Entry Score

A. Watershed Characteristics yes/no

A.1. Does the disturbed area discharge (either directly or indirectly) to a 303(d)-listed 
waterbody impaired by sediment (For help with impaired waterbodies please visit 
the link below) or has a USEPA approved TMDL implementation plan for 
sediment?:

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml

OR
A.2. Does the disturbed area discharge to a waterbody with designated beneficial uses
of SPAWN & COLD & MIGRATORY? (For help please review the appropriate 
Regional Board Basin Plan)

http://www.waterboards.ca.gov/waterboards_map.shtml

Region 1 Basin Plan

Region 2 Basin Plan

Region 3 Basin Plan

Region 4 Basin Plan

Region 5 Basin Plan

Region 6 Basin Plan

Region 7 Basin Plan

Region 8 Basin Plan

Region 9 Basin Plan

A.1 - Project runoff flows to Marsh Creek - listed as impaired by Sediment Toxicity - 
303(d) list.

yes High



Low Medium High

Low Level 1

High Level 3

Project Sediment Risk: Medium 2

Project RW Risk: High 2

Project Combined Risk: Level 2

Combined Risk Level Matrix

Sediment Risk
R

ec
ei

vi
ng

 W
at

er
 

R
is

k

Level 2

Level 2





Average Watershed Slope (%)
Sheet 
Flow 
Length 
(ft) 0.2 0.5 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 20.0 25.0 30.0 40.0 50.0 60.0

<3 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.35 0.36 0.38 0.39 0.41 0.45 0.48 0.53 0.58 0.63
6 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.37 0.41 0.45 0.49 0.56 0.64 0.72 0.85 0.97 1.07
9 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.38 0.45 0.51 0.56 0.67 0.80 0.91 1.13 1.31 1.47

12 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.39 0.47 0.55 0.62 0.76 0.93 1.08 1.37 1.62 1.84
15 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.40 0.49 0.58 0.67 0.84 1.04 1.24 1.59 1.91 2.19
25 0.05 0.07 0.10 0.16 0.21 0.26 0.31 0.36 0.45 0.57 0.71 0.85 0.98 1.24 1.56 1.86 2.41 2.91 3.36
50 0.05 0.08 0.13 0.21 0.30 0.38 0.46 0.54 0.70 0.91 1.15 1.40 1.64 2.10 2.67 3.22 4.24 5.16 5.97
75 0.05 0.08 0.14 0.25 0.36 0.47 0.58 0.69 0.91 1.20 1.54 1.87 2.21 2.86 3.67 4.44 5.89 7.20 8.37

100 0.05 0.09 0.15 0.28 0.41 0.55 0.68 0.82 1.10 1.46 1.88 2.31 2.73 3.57 4.59 5.58 7.44 9.13 10.63
150 0.05 0.09 0.17 0.33 0.50 0.68 0.86 1.05 1.43 1.92 2.51 3.09 3.68 4.85 6.30 7.70 10.35 12.75 14.89
200 0.06 0.10 0.18 0.37 0.57 0.79 1.02 1.25 1.72 2.34 3.07 3.81 4.56 6.04 7.88 9.67 13.07 16.16 18.92
250 0.06 0.10 0.19 0.40 0.64 0.89 1.16 1.43 1.99 2.72 3.60 4.48 5.37 7.16 9.38 11.55 15.67 19.42 22.78
300 0.06 0.10 0.20 0.43 0.69 0.98 1.28 1.60 2.24 3.09 4.09 5.11 6.15 8.23 10.81 13.35 18.17 22.57 26.51
400 0.06 0.11 0.22 0.48 0.80 1.14 1.51 1.90 2.70 3.75 5.01 6.30 7.60 10.24 13.53 16.77 22.95 28.60 33.67
600 0.06 0.12 0.24 0.56 0.96 1.42 1.91 2.43 3.52 4.95 6.67 8.45 10.26 13.94 18.57 23.14 31.89 39.95 47.18
800 0.06 0.12 0.26 0.63 1.10 1.65 2.25 2.89 4.24 6.03 8.17 10.40 12.69 17.35 23.24 29.07 40.29 50.63 59.93

1000 0.06 0.13 0.27 0.69 1.23 1.86 2.55 3.30 4.91 7.02 9.57 12.23 14.96 20.57 27.66 34.71 48.29 60.84 72.15

 LS Factors for Construction Sites.  Table from Renard et. al., 1997.



Marsh Creek Restoration Project
RISK ASSESSMENT R‐FACTOR CALCULATION
1. Estimated Start Date 9/1/2013

2. Construction Duration 500 working days (33 months)

Estimated End Construction Date 6/1/2016

Estimated Final Soil Stabilization Date 9/1/2016

(Assume 3 months for final stabilization)

3. EI (Erosivity Index) 20

4. Annual EI Value

Year Start End % Start % End % Delta

2013 9/1/2013 12/31/2013 57.50% 100.00% 42.50%

2014 1/1/2014 12/31/2014 0.00% 100.00% 100.00%

2015 1/1/2015 12/31/2015 0.00% 100.00% 100.00%

2016 1/1/2016 6/1/2016 0.00% 45.20% 45.20%

Total % = 100.00%

5. Annual Isoerodent Value 40

6. R‐Factor = Total % * Annual Isoerodent Value 40.00



Green Valley Creek

Lo
pe

s 
R

d

Cordelia Rd

Cen
tra

l W
ay

Neitze
l R

d

Fulton Dr

Bus
ine

ss
 C

en
ter

 D
r

Dyn
as

ty 
Dr

Mangels Blvd

Antiquity D
r

R
itchie R

d

R
am

se
y 

R
d

Pa
lla

di
o 

W
ay

Green Valley Rd

Bridgeport Ave

Trophy DrAb
be

y 
D

r

R
eservoir Ln

C
itadel D

r

Venus D
r

W
at

t D
r

Etruscan Dr

Dittmer Rd

R
ed Top R

d

Vintage Valley Dr

Delos Ct

A
nt

iq
ui

ty
 C

ir

Grobric Ct

Baroque Dr

C
om

m
erce C

t

P
al

ac
e 

C
t

Auto Plaza Ct

Mural Ln

Pa
ris

io
 C

ir

Dynasty Ct
Thom

pson C
t

Novara Ln

Siena StMaddalena Way

Versailles Ave

Turner Ct

CeA

ClA

RoA

HaF

RoC

P
e

DbE

Co

AsA

573300

573300

573600

573600

573900

573900

574200

574200

574500

574500

574800

574800

575100

575100

575400

575400

575700

575700

576000

576000

42
29

10
0

42
29

10
0

42
29

40
0

42
29

40
0

42
29

70
0

42
29

70
0

42
30

00
0

42
30

00
0

42
30

30
0

42
30

30
0

42
30

60
0

42
30

60
0

0 1,000 2,000 3,000500
Feet

0 300 600 900150
Meters

±

38° 13' 18''

12
2°

 7
' 5

2'
'

38° 12' 18''

12
2°

 7
' 5

3'
'

38° 12' 18''

38° 13' 18''
12

2°
 9

' 4
7'

'
12

2°
 9

' 4
6'

'

Map Scale: 1:13,300 if printed on A size (8.5" x 11") sheet.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features
Gully

Short Steep Slope

Other

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:13,300 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 10N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Solano County, California
Survey Area Data:  Version 5, Dec 12, 2007

Date(s) aerial images were photographed:  6/30/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report



Map Unit Legend

Solano County, California (CA095)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AsA Antioch-San Ysidro complex, thick surface, 0 to 2
perce nt slopes

0.0 0.0%

CeA Clear Lake clay, 0 to 2 percent slopes 54.8 49.9%

ClA Clear Lake clay,saline, 0 to 2 percent slopes 15.0 13.6%

Co Conejo gravelly loam 1.0 0.9%

DbE Dibble-Los Osos loams, 9 to 30 percent slopes 2.7 2.5%

HaF Hambright loam, 15 to 40 percent slopes 9.9 9.0%

Pe Pescadero clay 2.6 2.4%

RoA Rincon clay loam, 0 to 2 percent slope 17.0 15.5%

RoC Rincon clay loam, 2 to 9 percent slopes 6.9 6.3%

Totals for Area of Interest 109.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially

Custom Soil Resource Report
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where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Computation Sheet for Determining Runoff Coefficients 

 
Total Site Area     = 35.1 Acres (A) 

 
Existing Site Conditions 

 Impervious Area     = 9.0 Acres (B) 
 
 Impervious Area Runoff Coefficient   = 0.95  (C) 
 
     9.0 x 0.95  = 8.55 Acres  (B x C) 
 
 Pervious Area      = 26.1 Acres (D) 
 
 Pervious Area Runoff Coefficient   = 0.4  (E) 
 
     26.1 x 0.4  = 10.44 Acres (D x E) 
 
    Sum: 8.55 + 10.44  = 18.99  (B x C) + (D x E) 
 

    Divide: 18.99/35.1  = 0.54     
(A)

EDCB   

 Existing Area Runoff Coefficient   = 0.54  (F) 
 
 
Proposed Site Conditions 

 Impervious Area     = 17.1 Acres (G) 
 
 Impervious Area Runoff Coefficient   = 0.95  (H) 
 
     17.1 x 0.95  = 16.25 Acres  (G x H) 
 
 Pervious Area      = 18.00 Acres (I) 
 
 Pervious Area Runoff Coefficient   = 0.4  (J) 
 
     18.00 x 0.4  = 7.2 Acres  (I x J) 
 
    Sum: 16.25 + 7.2  = 23.45  (G x H) + (I x J) 
 

    Divide: 23.45/35.1  = 0.67     
(A)

JIHG   

 Proposed Area Runoff Coefficient   = 0.67  (F) 
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Existing Site Conditions 

Area Runoff Coefficient = 0.67  (A) 
     

Area Rainfall Intensity = 0.50 in/hr  (B) 
     

Total Watershed Drainage Area (from Drainage Report) = 199.1 Acre  (C) 
     

Site Area Run-on Discharge  (A) x (B) x (C) = 66.70 cfs  (D) 
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Figure 819.2A 

Runoff Coefficients for Undeveloped Areas 

Watershed Types 

Extreme High Normal Low 

Relief 
.28 -.35 

Steep, rugged terrain 
with average slopes 
above 30% 

.20 -.28 

Hilly, with average 
slopes of 10 to 30% 

.14 -.20 

Rolling, with average 
slopes of 5 to 10% 

.08 -.14 

Relatively flat land, 
with average slopes 
of 0 to 5% 

Soil 
Infiltration .12 -.16 

No effective soil 
cover, either rock or 
thin soil mantle of 
negligible 
infiltration capacity 

.08 -.12 

Slow to take up 
water, clay or 
shallow loam soils of 
low infiltration 
capacity, imperfectly 
or poorly drained 

.06 -.08 

Normal; well drained 
light or medium 
textured soils, sandy 
loams, silt and silt 
loams 

.04 -.06 

High; deep sand or 
other soil that takes 
up water readily, 
very light well 
drained soils 

Vegetal 
Cover .12 -.16 

No effective plant 
cover, bare or very 
sparse cover 

.08 -.12 

Poor to fair; clean 
cultivation crops, or 
poor natural cover, 
less than 20% of 
drainage area over 
good cover 

.06 -.08 

Fair to good; about 
50% of area in good 
grassland or wood-
land, not more than 
50% of area in 
cultivated crops 

.04 -.06 

Good to excellent; 
about 90% of 
drainage area in 
good grassland, 
woodland or 
equivalent cover. 

Surface 
Storage .10 -.12 

Negligible surface 
depression few and 
shallow; 
drainageways steep 
and small, no 
marshes 

.08 -.10 

Low; well defined 
system of small 
drainageways; no 
ponds or marshes 

.06 -.08 

Normal; 
considerable surface 
depression storage; 
lakes and pond 
marshes 

.04 -.06 

High; surface stor-
age, high; drainage 
system not sharply 
defined; large flood 
plain storage or large 
number of ponds or 
marshes. 

Given An undeveloped watershed consisting of;  Solution: 
1)  rolling terrain with average slopes of 5%,  Relief   0.14 
2)  clay type soils,    Soil Infiltration  0.08 
3)  good grassland area, and   Vegetal Cover  0.04 
4)  normal surface depressions.   Surface Storage  0.06 

C= 0.32 
Find The runoff coefficient, C, for the above watershed. 
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Table 819.2B 
 

Runoff Coefficients for 
Developed Areas 

Type of Drainage Area Runoff 
Coefficient 

Business:  

Downtown areas 0.70 - 0.95 

Neighborhood areas 0.50 - 0.70 

Residential:  

Single-family areas 0.30 - 0.50 

Multi-units, detached 0.40 - 0.60 

Multi-units, attached 0.60 - 0.75 

Suburban 0.25 - 0.40 

Apartment dwelling areas 0.50 - 0.70 

Industrial:  

Light areas 0.50 - 0.80 

Heavy areas 0.60 - 0.90 

Parks, cemeteries: 0.10 - 0.25 

Playgrounds: 0.20 - 0.40 

Railroad yard areas: 0.20 - 0.40 

Unimproved areas: 0.10 - 0.30 

Lawns:  

Sandy soil, flat, 2% 0.05 - 0.10 

Sandy soil, average, 2-7% 0.10 - 0.15 

Sandy soil, steep, 7% 0.15 - 0.20 

Heavy soil, flat, 2% 0.13 - 0.17 

Heavy soil, average, 2-7% 0.18 - 0.25 

Heavy soil, steep, 7% 0.25 - 0.35 

Streets:  

Asphaltic 0.70 - 0.95 

Concrete 0.80 - 0.95 

Brick 0.70 - 0.85 

Drives and walks 0.75 - 0.85 

Roofs: 0.75 - 0.95 

 



Attachment E 

Temporary Water Pollution 

Control Drawings 

 



"M" LINE

"JW" LINE

"GL2" LINE

ROUTE 80

ROUTE 80

"B" LINE

R/W

R/W

R
/

W

R/W

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-1

S
E

E
 

S
H

E
E

T
 

W
P

C
-
2

WATER POLLUTION CONTROL PLAN
STAGE 1A

LEGEND:

FR

TEMPORARY SILT FENCE

TEMPORARY CONSTRUCTION ENTRANCE

TEMPORARY DRAINAGE INLET PROTECTION

TEMPORARY FIBER ROLL

TEMPORARY CONCRETE WASHOUT

WPC-1

SHEET WPC-2)

(COMBINED w/

Temp MULCH

2130 SQFT

(BONDED FIBER MATRIX)

TEMPORARY HYDRAULIC MULCH

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
2

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1a-wpcp-1.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

12"SD

18"SD

1
2
"
S

D

1
2
"
S

D

1
2
"
S

D

18"SD

15"SD

D

1
2
"
S

D

1
2
"
S

D

D

12"
SD

1
8
"
S

D

15" SD

18
" 

CMP

1
8
"
 
C

M
P

12
"S

D
12"SD 15" SD

15" S
D

9 100 1 2 3 4

100

105

110

9
1 2 3 4

6 7 8 9 1 2

100
9

105

1 2 3 4
6 7 8 9

100

105
110

9

1
2

3
4 6 7 8 9 1 2

1

B/B

SHADOWSASPH

ASPH

ASPH

CONC

SHADOWS

SHADOWS
SHADOWS

ASPH

FP

ASPH

ASPH

CONC

CONC

T.

C
O

N
C

CONC

SHADOWS

SHADOWS

CONC

CONC
CONC

CONC

ASPH

ASPH

ASPH

ASPH

ASPH

ASPH

POLE

PIPEPIPE

PIPE

REMOVE THIS STAGE

CONSTRUCT THIS STAGE

CONSTRUCT TEMPORARY PAVEMENT

OR ON WEEKENDS
CONSTRUCT WITH LANE/RAMP CLOSURES AT NIGHT 

CLOSURES AT NIGHT OR ON WEEKENDS
CONSTRUCT TEMPORARY PAVEMENT WITH LANE/RAMP 

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



ROUTE 80

G
R

E
E

N
 

V
A

L
L

E
Y
 

O
C

R
O

U
T
E
 
6
8
0

G
R

E
E

N
 

V
A

L
L

E
Y
 

R
d

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-2

S
E

E
 

S
H

E
E

T
 

W
P

C
-
1

STAGE 1A

WATER POLLUTION CONTROL PLAN

WPC-1

SHEET WPC-1)

(COMBINED w/

Temp MULCH

2310 SQFT

Temp MULCH

3100 SQFT

Temp MULCH

1795 SQFT

D
b
l
 
2
4
"
 
C

M
P

1
5
" 

S
D

15" S
D

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
2

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1a-wpcp-2.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

115

120

125

3 4 6 7
8

9

1
2

3 4 6

115

120

3
4

6
7

8
9

2

3

4
7
5

6

ASPH

DIRT PILES

ASPH

ASPH

CONC

SHADOWS

SHADOWS

ASPH

CC

ASPH

ASPH

ASPH

C
O

N
C

ASPH

SP

POLE

PIPE

C
O

N
C
 

D
I
T

C
H

P

P

P

P

R

P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



"M" LINE
"GL1" LINE

J
A

M
E
S

O
N
 
C

A
N

Y
O

N
 
R
d

ROUTE 80

ROUTE 80

U
n
io

n
 
P
a
c
if
ic
 
R
a
ilr

o
a
d

R/W

SCALE: 1" = 50’

NOTES:

1. FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY 

ENGINEERING AT THE DISTRICT OFFICE.

APPROVED FOR EROSION CONTROL WORK ONLY

WPC-3

SEE SHEET WPC-9

S
E

E
 

S
H

E
E

T
 

W
P

C
-
4

WATER POLLUTION CONTROL PLAN
STAGE 1B

FOR NOTES AND

LEGEND SEE SHEET WPC-1

18" APC

1
8
"
 
C

M
P

1
8
"
 
C

M
P

18" APC

18" APC

1
8
"
 
C

S
P

18" CMP

1
8
"
 
C

M
P

24" CMP

18" CMP18" CMP

70 75

80

1 2 3 4 6
7

8
9

1
2

3
4

80 1 2
3 4

SHADOWS

SHADOWS

ASPH

CONC

SHADOWS

SHADOWS

ASPH

ASPH

ASPH

ASPH

CONC C
O

N
C

DIKE

DIRT PILES

DIRT PILES

A
S
P

H

SOL - 80

C
F

N
R

C
F

N
R

ASPH

ASPH

C
O

N
C

ASPH

DIKE

DIKE

DIKE

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
2

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-3.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



"M" LINE

"
B

P
"
 
L
I

N
E

"GL1"
 LI

NE

"JW" LINE

"S" LINE

"JW" LINE

"GL1" LINE

JAMESON CANYON Rd

ROUTE 80

"GL2" LINE

R/W

R/W

R/W

R
/

W

R
/

W

C
I
T

Y
 

R
/

W

C
I
T

Y
 

R
/

W

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT

OF WAY ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-4

S
E

E
 

S
H

E
E

T
 

W
P

C
-
5

S
E

E
 

S
H

E
E

T
 

W
P

C
-
3

S
E

E
 

S
H

E
E

T
 

W
P

C
-
9

WATER POLLUTION CONTROL PLAN
STAGE 1B

WPC-1

1
8
"
 

C
M

P

18"S
D 18

"S
D

1
8
"
 

C
M

P

18"S
D

1
8
"
S

D

10"SD
12"SD

15"SD 18"S
D

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
2

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-4.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

8

9

90

1

2

3

4

95
6 7 8

85 904
6 7 8 9

1

2

3 4

85

90

95

6

7

8

9

1

2
3

4

6
7

8

85

90

95

6

7

8

9

1

2

3

4 6
7

8

85
90

95
4

6 7 8 9
1

2
3 4 6 7 8

85

4

6

7
8

9

CONC

T
R

A
I
L

SHADOWS

SHADOWS

ASPH

ASPH

CONC

CONC

CONC

ASPH

CONC

ASPH

CONC

C
O

N
C

CONC

SOL - 80

ASPH

B/B

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



"M" LINE

"JW" LINE

"GL2" LINE

ROUTE 80

ROUTE 80

"B" LINE

R/W

R/W

R
/

W

R/W

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-5

S
E

E
 

S
H

E
E

T
 

W
P

C
-
4

S
E

E
 

S
H

E
E

T
 

W
P

C
-
6

WATER POLLUTION CONTROL PLAN
STAGE 1B

WPC-1

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
3

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-5.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

9 100 1 2 3 4

100

105

110

9
1 2 3 4

6 7 8 9 1 2

100
9

105

1 2 3 4
6 7 8 9

100

105
110

9

1
2

3
4 6 7 8 9 1 2

1

B/B

SHADOWSASPH

ASPH

ASPH

CONC

CONC

SHADOWS

SHADOWS
SHADOWS

ASPH

FP

ASPH

ASPH

ASPH

CONC

CONC

T.

C
O

N
C

A
S

P
H

A
S

P
H

CONC

SHADOWS

SHADOWS

CONC

CONC
CONC

CONC

ASPH

ASPH

ASPH

ASPH

SOL - 80

SOL - 80

ASPH

ASPH

12"SD

18"SD

1
2
"
S

D

1
2
"
S

D

1
2
"
S

D

2
1
"
S

D

18"SD

15"SD

D

1
2
"
S

D

1
2
"
S

D

1
8
"
 
S

D

D

12"
SD

1
8
"
S

D

15" SD

18
" 

CMP

1
8
"
 
C

M
P

12
"S

D
12"SD 15" SD

15" S
D

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



ROUTE 80

G
R

E
E

N
 

V
A

L
L

E
Y
 

O
C

R
O

U
T
E
 
6
8
0

G
R

E
E

N
 

V
A

L
L

E
Y
 

R
d

SEE SHEET WPC-12 SEE SHEET WPC-12

SEE SHEET WPC-11

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-6

S
E

E
 

S
H

E
E

T
 

W
P

C
-
5

WATER POLLUTION CONTROL PLAN
STAGE 1B

3541 SQFT

SHEET WPC-12)

(COMBINED W/

SILT FENCE

635 Ft

"
G
"
 
L
I

N
E

"GL2" LINE

"M" LINE

WPC-1

SHEET WPC-12)

(COMBINED W/

Temp MULCH

18886 SQFT

D
b
l
 
2
4
"
 
C

M
P

1
5
" 

S
D

15" S
D

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
3

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-6.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

115

120

125

3 4 6 7
8

9

1
2

3 4 6

115

120

3
4

6
7

8
9

2

3

4
7
5

6

ASPH

DIRT PILES

ASPH

ASPH

A
S
P

H

C
O

N
C

ASPH

ASPH

DIK
E

ASPH

ASPH

ASPH

CONC

SOL - 80

CONC

SHADOWS

SHADOWS

ASPH

CC

ASPH

ASPH

C
O

N
C

ASPH

P

P

P

P

R

P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



JAMESON CANYON Rd

SR-12 WEST

Union
 Paci

fic R
ailroa

d

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-7

S
E

E
 

S
H

E
E

T
 

W
P

C
-
8

STAGE 1B

WATER POLLUTION CONTROL PLAN

"SW" LINE

WPC-1

45 50 551 2 3 4 6 7 8 9 1 2 3 4

D
IR

T
 
P
IL

E
S

ASPH

D
IR

T
 
P
IL

E
S

S
H

A
D

O
W
S

S
H

A
D

O
W
S

D
IR

T
 
P
IL

E
S

S
H

A
D

O
W
S

SOL - 12
JAMESON CANYON RD

CFNR

CFNR

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I
O

N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
3

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-7.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

1
8
"
 

A
P

C
2
4
"
 

A
P

C

2
4
" A

P
C

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



SR12 WEST

S
E

E
 

S
H

E
E

T

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

"JW" LI
NE

"BP" L
INE

SCALE: 1" = 50’ WPC-8

S
E

E
 

S
H

E
E

T
 

W
P

C
-
7

W
P

C
-
9

STAGE 1B

WATER POLLUTION CONTROL PLAN

SILT FENCE

455 Ft

WPC-1

60

65

6 7
8

9

1

2

3

4

6

7

8

9

65

1

2

3

4

6

7

8

9

3
6
"
 

A
P

C

8’x8’ 
Box

4
8
"
 

C
M

P

ASPH

ASPH

D
IR

T
 
P
IL

E
S

U
/
C

SOL - 12

D
I
K
E

D
IR

T
 
P
IL

E
S S
H

A
D

O
W
S

ASPH

SOL - 12

R
E

D
 

T
O

P
 

R
D

ASPH

U
/
C

ASPH

SOL - 
12

JAMESON CANYON RD

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I
O

N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
3

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-8.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



JAMESON CANYON Rd

SR12 WEST

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-9

S
E

E
 

S
H

E
E

T
 

W
P

C
-
8

S
E

E
 

S
H

E
E

T
 

W
P

C
-
4

SEE S
HEET WPC-3

WATER POLLUTION CONTROL PLAN
STAGE 1B

SILT FENCE

318 Ft

"BP" LINE

"JW" LINE

"S" LINE

WPC-1

75 804
6 7 8 9 1 2 3

70

75

80

1

2
3

4

6
7

8
9

1
2

3

70

75

80
1

2
3

4
6 7

8
9

1
2

3

1
2
"
 

C
M

P

1
8
"
 

C
M

P

18" 
CMP

DIRT P
ILES

ASPH

ASPH

DIKE

DIKE

ASPH

ASPH DIKE

T
R

A
I
L

T
R

A
I
L

JAMESON CANYON RD

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
3

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-9.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



"GR1" LINE

"G
" 

L
IN

E

R
O

U
T
E
 
6
8
0

R
/

W

C
I
T

Y
 

R
/

W

A
U
T

O
 
P
L

A
Z

A
 
C
t

R
/

W

R
/

W

R
/

W

R
/

W

CITY R/W

"A
M
" L

IN
E

S
E
E
 
S

H
E
E
T
 

W
P
C
-
1
1

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

FOR NOTES AND

APPROVED FOR EROSION CONTROL WORK ONLYLEGEND SEE SHEET WPC-1

SCALE: 1" = 50’ WPC-10

STAGE 1B

WATER POLLUTION CONTROL PLAN

SILT FENCE

634 Ft

Temp MULCH

5582 SQFT

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
3

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-10.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

18"SD

2
4
"
S

D

2
4
"S

D

3
0
"S

D

2
4
"S

D

1
8
"
S

D

3
0
"S

D

3
0
"S

D 1
8
"
S

D

D

3
0
"
S

D

4
2
"
S

D

4
2
"
S

D

6
0

6
5

8

9

1

2

3

4

6

P

P

S
T

O
R

A
G
E

S
H

A
D

O
W
S

A
S
P

H

T
.

A
S
P

H

S
T

O
R

A
G
E

C
O

N
C

S
H

A
D

O
W
S

C
O

N
C

C
O

N
C

A
S
P

H

A
S
P

H

A
S
P

H

A
S
P

H

A
S
P

H

A
S

P
H

D
I
K
E

A
S
P

H

R
U
I
N
S

D
I
R
T
 
P
I
L
E
S

A
S
P

H

T
.

B
/

B

S
T

O
R

A
G
E

A
S
P

H

A
S
P

H

C
O

N
C

S
H

A
D

O
W
S

S
O
L
 
-
 
6
8
0

S
O
L
 
-
 
6
8
0

L
O
P
E
S
 

R
D

A
U
T

O
 
P
L

A
Z

A
 
C
T

C
E

N
T

R
A
L
 

W
Y

R
I
T

C
H
I
E
 

R
D

D
I

K
E

D
I

K
E

A
S
P

H

A
S
P

H

S
O
L
 
-
 
6
8
0

S
O
L
 
-
 
6
8
0

ASPH

SHADOWS

SHADOWS

SHADOWS

CONC

CONC

CONC

ASPH

ASPH

ASPH

ASPH
ASPH

ASPH

A
S
P

H

A
S
P

H

L
O
P

E
S
 

R
D

A
U
T

O
 
P
L

A
Z

A
 
C
T

L
O
P
E
S
 

R
d

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80

6

15

4

3

2

1

1
0

1

1
0



"
G
"
 
L
I
N

E

R
O

U
T
E
 
6
8
0

R
/

W

ROUTE 680

CONNECTOR RAMP

R
/

W

G
R

E
E

N
 

V
A

L
L

E
Y
 

O
C

S
E
E
 
S

H
E
E
T
 

W
P
C
-
1
0

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

FOR NOTES AND

APPROVED FOR EROSION CONTROL WORK ONLYLEGEND SEE SHEET WPC-1

L
O
P
E
S
 
R
d

SCALE: 1" = 50’ WPC-11

SEE SHEET WPC-6

STAGE 1B

WATER POLLUTION CONTROL PLAN

SILT FENCE

634 Ft

D
IK

E

D
IK

E

D
I
K

E

DIKE

D
I
K

E

ASPH

ASPH

ASPH

CC

DIRT PILES

A
S
P

H

A
S
P

H

A
S
P

H
A
S
P

H

ASPH

ASPH

G
R

E
E

N
 

V
A

L
L

E
Y
 

R
D

C
E

N
T
R

A
L
 

W
Y

CC

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
3

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-11.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

7

8

7
0

9

1

P

R

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



GREEN VALLEY Rd

Gr
ee

n 
Va
lle

y 
Cr

ee
k

B
U

S
I

N
E

S
S
 

C
E

N
T

E
R
 

D
r

NEITZEL Rd

R
/

W

R/W

R
/

W

"G" LI
NE

"GU" LIN
E

R
/

W

R
/

W

R/W

R/W

R
/

W

"A" LINE

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

LOPEZ Rd

SCALE: 1" = 50’ WPC-12

S
E

E
 
S

H
E

E
T
 

W
P

C
-
6

S
E

E
 

S
H

E
E

T
 

W
P

C
-
6

STAGE 1B

WATER POLLUTION CONTROL PLAN

SHEET WPC-6)

(COMBINED w/

SILT FENCE

635 Ft

SHEET WPC-6)

(COMBINED w/

Temp MULCH

18886 SQFT

WPC-1

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
3

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 1b-wpcp-12.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

4
2
"S

D4
2
"S

D

66
"S

D

66"SD

27"SD

6
6
"
S

D
1
8
"
S

D

12"SD
1
2
"S

D

12"SD

1
8
"S

D

24" SD

18
"S

D

A
S

P
H

A
S

P
H

CONC

C
O

N
C

A
S

P
H

C
O

N
C

C
O

N
C

S
H

A
D

O
W

S

S
H

A
D

O
W

S

A
S

P
H

B
U

S
I

N
E

S
S
 

C
E

N
T

E
R
 

D
R

GREEN VALLEY RD

NEITZEL RD

G
R
E
E

N
 

V
A
L
L
E

Y
 
C
R
E
E

K

G
R
E
E

N
 

V
A
L
L
E

Y
 
C
R
E
E

K

C
C

C
O

N
C

C
O

N
C

A
S

P
H

C
O

N
C

ASPH

ASPH

A
S

P
H

ASPH

GREEN VALLEY RD

NEITZEL RD

GREEN VALLEY CREEK

I
-
8
0

W
E

S
T

O
N

L
Y

7

8
80

9

1

2

85

3

4

6

P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80

1
3

12

11

10



GREEN VALLEY Rd

Gr
ee

n 
Va
lle

y 
Cr

ee
k

B
U

S
I

N
E

S
S
 

C
E

N
T

E
R
 

D
r

NEITZEL Rd

R
/

W

R/W

R
/

W

"G" LI
NE

"GU" LIN
E

R
/

W

R
/

W

R/W

R/W

R
/

W

"A" LINE

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

LOPEZ Rd

SCALE: 1" = 50’ WPC-13

STAGE 2

WATER POLLUTION CONTROL PLAN

WPC-1

Temp MULCH

3575 SQFT

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 2-wpcp-13.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

4
2
"S

D4
2
"S

D

66
"S

D

66"SD

27"SD

6
6
"
S

D
1
8
"
S

D

12"SD
1
2
"S

D

12"SD

1
8
"S

D

24" SD

18
"S

D

A
S

P
H

A
S

P
H

C
O

N
C

A
S

P
H

C
O

N
C

C
O

N
C

S
H

A
D

O
W

S

S
H

A
D

O
W

S

A
S

P
H

B
U

S
I

N
E

S
S
 

C
E

N
T

E
R
 

D
R

GREEN VALLEY RD

NEITZEL RD

G
R
E
E

N
 

V
A
L
L
E

Y
 
C
R
E
E

K

G
R
E
E

N
 

V
A
L
L
E

Y
 
C
R
E
E

K

C
C

C
O

N
C

C
O

N
C

A
S

P
H

C
O

N
C

ASPH

A
S

P
H

ASPH

NEITZEL RD

GREEN VALLEY CREEK

PP

I
-
8
0

W
E

S
T

O
N

L
Y

7

8
80

9

1

2

85

3

4

6P

P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80

1
3

12

11

10



"GR1" LINE

"G
" 

L
IN

E

R
O

U
T
E
 
6
8
0

R
/

W

C
I
T

Y
 

R
/

W

A
U
T

O
 
P
L

A
Z

A
 
C
t

R
/

W

R
/

W

R
/

W

R
/

W

CITY R/W

"A
M
" L

IN
E

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

FOR NOTES AND

APPROVED FOR EROSION CONTROL WORK ONLYLEGEND SEE SHEET WPC-1

SCALE: 1" = 50’ WPC-14

STAGE 3

WATER POLLUTION CONTROL PLAN

SILT FENCE

406 Ft

SILT FENCE

257 Ft

SILT FENCE

245 Ft

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 3-wpcp-14.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

18"SD

2
4
"
S

D

2
4
"S

D

3
0
"S

D

2
4
"S

D

1
8
"
S

D

3
0
"S

D

3
0
"S

D 1
8
"
S

D

D

3
0
"
S

D

4
2
"
S

D

4
2
"
S

D

6
0

6
5

8

9

1

2

3

4

6

P

S

S

S
T

O
R

A
G
E

S
H

A
D

O
W
S

A
S
P

H

T
.

A
S
P

H

S
T

O
R

A
G
E

C
O

N
C

S
H

A
D

O
W
S

C
O

N
C

C
O

N
C

A
S
P

H

A
S
P

H

A
S
P

H

A
S
P

H

A
S
P

H

A
S

P
H

D
I
K
E

A
S
P

H

R
U
I
N
S

D
I
R
T
 
P
I
L
E
S

A
S
P

H

T
.

B
/

B

S
T

O
R

A
G
E

A
S
P

H

A
S
P

H

C
O

N
C

S
H

A
D

O
W
S

S
O
L
 
-
 
6
8
0

S
O
L
 
-
 
6
8
0

A
U
T

O
 
P
L

A
Z

A
 
C
T

C
E

N
T

R
A
L
 

W
Y

R
I
T

C
H
I
E
 

R
D

D
I

K
E

D
I

K
E

A
S
P

H

A
S
P

H

S
O
L
 
-
 
6
8
0

S
O
L
 
-
 
6
8
0

ASPH

SHADOWS

SHADOWS

SHADOWS

CONC

CONC

CONC

ASPH

ASPH

ASPH

ASPH
ASPH

ASPH

A
S
P

H

L
O
P

E
S
 

R
D

A
U
T

O
 
P
L

A
Z

A
 
C
T

P

L
O
P
E
S
 

R
d

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80

6

15

4

3

2

1

1
0

1

1
0



"M" LINE
"GL1" LINE

J
A

M
E
S

O
N
 
C

A
N

Y
O

N
 
R
d

ROUTE 80

ROUTE 80

U
n
io

n
 
P
a
c
if
ic
 
R
a
ilr

o
a
d

R/W

SCALE: 1" = 50’

APPROVED FOR EROSION CONTROL WORK ONLY

WPC-15

S
E

E
 

S
H

E
E

T
 

W
P

C
-
1
6

WATER POLLUTION CONTROL PLAN
STAGE 4

FOR NOTES AND

LEGEND SEE SHEET WPC-1

SILT FENCE

682 Ft

1
2
"
 

C
M

P

1
8
"
 

C
M

P

18" APC

1
8
"
 
C

M
P

1
8
"
 
C

M
P

18" APC

18" APC

1
8
"
 
C

S
P

18" CMP

1
8
"
 
C

M
P

24" CMP

18" CMP18" CMP

70 75

80

1 2 3 4 6
7

8
9

1
2

3
4

80 1 2
3 4

SHADOWS

SHADOWS

ASPH

A
S
P

H

D
IK

E

D
IK

E

ASPH

CONC

SHADOWS

SHADOWS

ASPH

ASPH

ASPH

ASPH

CONC C
O

N
C

DIKE

DIRT PILES

DIRT PILES

A
S
P

H

ASPH

DIKE

SOL - 80

C
F

N
R

C
F

N
R

ASPH

ASPH

C
O

N
C

ASPH

DIKE

DIKE

DIKE

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 4-wpcp-15.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



"M" LINE

"
B

P
"
 
L
I

N
E

"GL1"
 LI

NE

"JW" LINE

"S" LINE

"JW" LINE

"GL1" LINE

JAMESON CANYON Rd

ROUTE 80

"GL2" LINE

R/W

R/W

R/W

R
/

W

R
/

W

C
I
T

Y
 

R
/

W

C
I
T

Y
 

R
/

W

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT

OF WAY ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-16

S
E

E
 

S
H

E
E

T
 

W
P

C
-
1
7

S
E

E
 

S
H

E
E

T
 

W
P

C
-
1
5

WATER POLLUTION CONTROL PLAN
STAGE 4

WPC-1

1
8
"
 

C
M

P

18"S
D 18

"S
D

1
8
"
 

C
M

P

18"S
D

1
8
"
S

D

10"SD
12"SD

15"SD 18"S
D

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 4-wpcp-16.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

8

9

90

1

2

3

4

95
6 7 8

85 904
6 7 8 9

1

2

3 4

85

90

95

6

7

8

9

1

2
3

4

6
7

8

85

90

95

6

7

8

9

1

2

3

4 6
7

8

85
90

95
4

6 7 8 9
1

2
3 4 6 7 8

85

4

6

7
8

9

CONC

SHADOWS

SHADOWS

ASPH

ASPH

CONC

CONC

CONC

CONC

ASPH

CONC

C
O

N
C

CONC

SOL - 80

ASPH

P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



"M" LINE

"JW" LINE

"GL2" LINE

ROUTE 80

ROUTE 80

"B" LINE

R/W

R/W

R
/

W

R/W

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-17

S
E

E
 

S
H

E
E

T
 

W
P

C
-
1
6

S
E

E
 

S
H

E
E

T
 

W
P

C
-
1
8

WATER POLLUTION CONTROL PLAN
STAGE 4

WPC-1

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 4-wpcp-17.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

9 100 1 2 3 4

100

105

110

9
1 2 3 4

6 7 8 9 1 2

100
9

105

1 2 3 4
6 7 8 9

100

105
110

9

1
2

3
4 6 7 8 9 1 2

1

B/B

SHADOWSASPH

ASPH

ASPH

CONC

CONC

SHADOWS

SHADOWS
SHADOWSFP

ASPH

ASPH

CONC

CONC

T.

C
O

N
C

A
S

P
H

A
S

P
H

CONC

SHADOWS

SHADOWS

CONC

CONC
CONC

CONC

ASPH

ASPH

ASPH

ASPH

SOL - 80

SOL - 80

ASPH

12"SD

18"SD

1
2
"
S

D

1
2
"
S

D

1
2
"
S

D

2
1
"
S

D

18"SD

15"SD

D

1
2
"
S

D

1
2
"
S

D

1
8
"
 
S

D

D

12"
SD

1
8
"
S

D

15" SD

18
" 

CMP

1
8
"
 
C

M
P

12
"S

D
12"SD 15" SD

15" S
D

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



ROUTE 80

G
R

E
E

N
 

V
A

L
L

E
Y
 

O
C

R
O

U
T
E
 
6
8
0

G
R

E
E

N
 

V
A

L
L

E
Y
 

R
d

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-18

S
E

E
 

S
H

E
E

T
 

W
P

C
-
1
7

WATER POLLUTION CONTROL PLAN
STAGE 4

WPC-1

(FROM STAGE 1B)

INLET PROTECTION

(FROM STAGE 1B)

INLET PROTECTION

(FROM STAGE 1B)

INLET PROTECTION(FROM STAGE 1B)

INLET PROTECTION

D
b
l
 
2
4
"
 
C

M
P

1
5
" 

S
D

15" S
D

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 4-wpcp-18.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

115

120

125

3 4 6 7
8

9

1
2

3 4 6

115

120

3
4

6
7

8
9

2

3

4
7
5

6

ASPH

DIRT PILES

ASPH

A
S
P

H

ASPH

ASPH

DIK
E

ASPH

ASPH

ASPH

CONC

SOL - 80

CONC

SHADOWS

SHADOWS

ASPH

CC

ASPH

P

P

P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



"M" LINE
"GL1" LINE

J
A

M
E
S

O
N
 
C

A
N

Y
O

N
 
R
d

ROUTE 80

ROUTE 80

U
n
io

n
 
P
a
c
if
ic
 
R
a
ilr

o
a
d

R/W

SCALE: 1" = 50’

APPROVED FOR EROSION CONTROL WORK ONLY

WPC-19

SEE SHEET WPC-23

S
E

E
 

S
H

E
E

T
 

W
P

C
-
2
0

WATER POLLUTION CONTROL PLAN
STAGE 5

SHEET WPC-23)

(COMBINE W/

SILT FENCE

682 Ft

FOR NOTES AND

LEGEND SEE SHEET WPC-1

18" APC

1
8
"
 
C

M
P

1
8
"
 
C

M
P

18" APC

18" APC

1
8
"
 
C

S
P

18" CMP

1
8
"
 
C

M
P

24" CMP

18" CMP18" CMP

PP

70 75

80

1 2 3 4 6
7

8
9

1
2

3
4

80 1 2
3 4

SHADOWS

SHADOWS

ASPH

CONC

SHADOWS

SHADOWS

ASPH

ASPH

ASPH

CONC C
O

N
C

DIKE

DIRT PILES

DIRT PILES

A
S
P

H

SOL - 80

C
F

N
R

C
F

N
R

ASPH

ASPH

C
O

N
C

ASPH

DIKE

DIKE

DIKE

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 5-wpcp-19.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



"M" LINE

"
B

P
"
 
L
I

N
E

"GL1"
 LI

NE

"JW" LINE

"S" LINE

"JW" LINE

"GL1" LINE

JAMESON CANYON Rd

ROUTE 80

"GL2" LINE

R/W

R/W

R/W

R
/

W

R
/

W

C
I
T

Y
 

R
/

W

C
I
T

Y
 

R
/

W

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT

OF WAY ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-20

S
E

E
 

S
H

E
E

T
 

W
P

C
-
2
1

S
E

E
 

S
H

E
E

T
 

W
P

C
-
1
9

S
E

E
 

S
H

E
E

T
 

W
P

C
-
2
5

WATER POLLUTION CONTROL PLAN
STAGE 5

WPC-1

1
8
"
 

C
M

P

18"S
D 18

"S
D

1
8
"
 

C
M

P

18"S
D

1
8
"
S

D

10"SD
12"SD

15"SD 18"S
D

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 5-wpcp-20.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

8

9

90

1

2

3

4

95
6 7 8

85 904
6 7 8 9

1

2

3 4

85

90

95

6

7

8

9

1

2
3

4

6
7

8

85

90

95

6

7

8

9

1

2

3

4 6
7

8

85
90

95
4

6 7 8 9
1

2
3 4 6 7 8

85

4

6

7
8

9

CONC

SHADOWS

SHADOWS

ASPH

ASPH

CONC

CONC

CONC

CONC

ASPH

CONC

C
O

N
C

CONC

SOL - 80

ASPH

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80

L
A

N
E

P
O

O
L

C
A

R

L
A

N
E

P
O

O
L

C
A

R

L
A

N
E

P
O

O
L C

A
R L
A

N
E

P
O

O
L

C
A

R

L
A

N
E

P
O

O
L

C
A

R



"M" LINE

"JW" LINE

"GL2" LINE

ROUTE 80

ROUTE 80

"B" LINE

R/W

R/W

R
/

W

R/W

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-21

S
E

E
 

S
H

E
E

T
 

W
P

C
-
2
0

S
E

E
 

S
H

E
E

T
 

W
P

C
-
2
2

STAGE 5

WATER POLLUTION CONTROL PLAN

WPC-1

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 5-wpcp-21.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

12"SD

18"SD

1
2
"
S

D

1
2
"
S

D

1
2
"
S

D

2
1
"
S

D

18"SD

15"SD

D

1
2
"
S

D

1
2
"
S

D

1
8
"
 
S

D

D

12"
SD

1
8
"
S

D

15" SD

18
" 

CMP

1
8
"
 
C

M
P

12
"S

D
12"SD 15" SD

15" S
D

9 100 1 2 3 4

100

105

110

9
1 2 3 4

6 7 8 9 1 2

100
9

105

1 2 3 4
6 7 8 9

100

105
110

9

1
2

3
4 6 7 8 9 1 2

1

B/B

SHADOWSASPH

ASPH

ASPH

CONC

CONC

SHADOWS

SHADOWS
SHADOWSFP

ASPH

ASPH

CONC

CONC

T.

C
O

N
C

A
S

P
H

A
S

P
H

CONC

SHADOWS

SHADOWS

CONC

CONC
CONC

CONC

ASPH

ASPH

ASPH

ASPH

SOL - 80

SOL - 80

ASPH

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



ROUTE 80

R
O

U
T
E
 
6
8
0

G
R

E
E

N
 

V
A

L
L

E
Y
 

R
d

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-22

S
E

E
 

S
H

E
E

T
 

W
P

C
-
2
1

STAGE 5

WATER POLLUTION CONTROL PLAN

WPC-1

(FROM PREVIOUS STAGE)

INLET PROTECTION

(FROM PREVIOUS STAGE)

INLET PROTECTION

D
b
l
 
2
4
"
 
C

M
P

1
5
" 

S
D

15" S
D

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 5-wpcp-22.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

115

120

125

3 4 6 7
8

9

1
2

3 4 6

115

120

3
4

6
7

8
9

2

3

4
7
5

6

ASPH

DIRT PILES

A
S
P

H

ASPH

ASPH

DIK
E

ASPH

ASPH

ASPH

CONC

SOL - 80

CONC

SHADOWS

SHADOWS

ASPH

CC

ASPH
P

P

P

PP

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



JAMESON CANYON Rd

SR12 WEST

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-23

S
E

E
 

S
H

E
E

T
 

W
P

C
-
2
0

SEE S
HEET WPC-1

9

STAGE 5

WATER POLLUTION CONTROL PLAN

SILT FENCE

542 Ft

SHEET WPC-21)

(COMBINE W/

SILT FENCE

682 Ft

WPC-1

75 804
6 7 8 9 1 2 3

70

75

80

1

2
3

4

6
7

8
9

1
2

3

70

75

80
1

2
3

4
6 7

8
9

1
2

3

1
2
"
 

C
M

P

1
8
"
 

C
M

P

18" 
CMP

DIRT P
ILES

ASPH

ASPH

DIKE

DIKE

ASPH

ASPH DIKE

T
R

A
I
L

T
R

A
I
L

JAMESON CANYON RD

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 5-wpcp-23.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

PP

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



ROUTE 80

R
O

U
T
E
 
6
8
0

G
R

E
E

N
 

V
A

L
L

E
Y
 

R
d

SEE SHEET WPC-25 SEE SHEET WPC-25

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1" = 50’ WPC-24

WATER POLLUTION CONTROL PLAN
STAGE 6A

WPC-1

(FROM PREVIOUS STAGE)

INLET PROTECTION

(FROM PREVIOUS STAGE)

INLET PROTECTION

(FROM PREVIOUS STAGE)

INLET PROTECTION

D
b
l
 
2
4
"
 
C

M
P

1
5
" 

S
D

15" S
D

25

20
x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 6a-wpcp-24.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

115

120

125

3 4 6 7
8

9

1
2

3 4 6

115

120

3
4

6
7

8
9

2

3

4
7
5

6

ASPH

DIRT PILES

A
S
P

H

ASPH

ASPH

DIK
E

ASPH

ASPH

ASPH

CONC

SOL - 80

CONC

SHADOWS

SHADOWS

ASPH

CC

ASPH

P

P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80



GREEN VALLEY Rd

Gr
ee

n 
Va
lle

y 
Cr

ee
k

B
U

S
I

N
E

S
S
 

C
E

N
T

E
R
 

D
r

NEITZEL Rd

R
/

W

R/W

R
/

W

"G" LI
NE

"GU" LIN
E

R
/

W

R
/

W

R/W

R/W

R
/

W

"A" LINE

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

LOPEZ Rd

SCALE: 1" = 50’ WPC-25

S
E

E
 
S

H
E

E
T
 

W
P

C
-
2
4

S
E

E
 

S
H

E
E

T
 

W
P

C
-
2
4

WATER POLLUTION CONTROL PLAN
STAGE 6A

WPC-1

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
4

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 6a-wpcp-25.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

4
2
"S

D4
2
"S

D

66
"S

D

66"SD

27"SD

6
6
"
S

D
1
8
"
S

D

12"SD
1
2
"S

D

12"SD

1
8
"S

D

24" SD

18
"S

D

25

20

A
S

P
H

A
S

P
H

C
O

N
C

A
S

P
H

C
O

N
C

C
O

N
C

S
H

A
D

O
W

S

S
H

A
D

O
W

S

A
S

P
H

B
U

S
I

N
E

S
S
 

C
E

N
T

E
R
 

D
R

GREEN VALLEY RD

NEITZEL RD

G
R
E
E

N
 

V
A
L
L
E

Y
 
C
R
E
E

K

G
R
E
E

N
 

V
A
L
L
E

Y
 
C
R
E
E

K

C
C

C
O

N
C

C
O

N
C

A
S

P
H

C
O

N
C

ASPH

A
S

P
H

ASPH

NEITZEL RD

GREEN VALLEY CREEK

P
P

7

8
80

9

1

2

85

3

4

6
P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80

1
3

12

11

10



GREEN VALLEY Rd

Gr
ee

n 
Va
lle

y 
Cr

ee
k

B
U

S
I

N
E

S
S
 

C
E

N
T

E
R
 

D
r

NEITZEL Rd

R
/

W

R/W

R
/

W

"G" LI
NE

"GU" LIN
E

R
/

W

R
/

W

R/W

R/W

R
/

W

"A" LINE

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY

ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

FOR NOTES AND

LEGEND SEE SHEET APPROVED FOR EROSION CONTROL WORK ONLY

LOPEZ Rd

SCALE: 1" = 50’ WPC-26

WATER POLLUTION CONTROL PLAN
STAGE 6B

WPC-1

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
6
:
4
5

1
8
-

D
E

C
-
2
0
1
2

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

1
2
-
1
0
-
1
2

USERNAME => acroskey

DGN FILE => icp-stage 6b-wpcp-26.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0741 PROJECT NUMBER & PHASE 04000211311BORDER LAST REVISED 7/2/2010

4
2
"S

D4
2
"S

D

66
"S

D

66"SD

27"SD

6
6
"
S

D
1
8
"
S

D

12"SD
1
2
"S

D

12"SD

1
8
"S

D

24" SD

18
"S

D

25

20

A
S

P
H

A
S

P
H

A
S

P
H

C
O

N
C

C
O

N
C

S
H

A
D

O
W

S

S
H

A
D

O
W

S

A
S

P
H

B
U

S
I

N
E

S
S
 

C
E

N
T

E
R
 

D
R

GREEN VALLEY RD

NEITZEL RD

G
R
E
E

N
 

V
A
L
L
E

Y
 
C
R
E
E

K

G
R
E
E

N
 

V
A
L
L
E

Y
 
C
R
E
E

K

C
C

C
O

N
C

C
O

N
C

A
S

P
H

C
O

N
C

A
S

P
H

ASPH

NEITZEL RD

GREEN VALLEY CREEK

7

8
80

9

1

2

85

3

4

6

P

P

P

WALNUT CREEK, CA 94597

+ NOLTE ASSOCIATES, INC.

MARK THOMAS & COMPANY, INC.

SUISUN CITY, CA 94585

ONE HARBOR CENTER, SUITE 130

AUTHORITY

SOLANO TRANSPORTATION

Sol04

3000 OAK ROAD, SUITE 650

12.0/13.1
2.1/2.8,

12,80

1
3

12

11

10
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1. Project Description 

The project is located in the vicinity of the City of Fairfield in Solano County at the 
interchanges between Interstate 80 (I-80), Interstate 680 (I-680), and State Route 12 
(SR 12). The proposed improvement will construct braided ramps on westbound I-80 
between GreenValley Road Overcrossing and SR 12 and replace the Green Valley 
Road Overcrossing to improve traffic flow, pedestrian access and safety on the 
overcrossing. 

 

2. Construction Activities Requiring Dewatering 

Ground water will be encountered in the structure excavations for bridge footings. Bent 
3 of the WB 80 to WB12 and Bent 2 of the Green Valley Road OC. The groundwater 
level is about 2 feet above the bottom of the excavation. The dewatering locations are 
depicted on the Dewatering Location Plan in Attachment B. 

 

3. Treatment System Components 

Treatment systems must be designed to remove turbidity-producing suspended solids, 
petroleum hydrocarbon constituents found in the groundwater. Primary and secondary 
treatment may be required, or the design of the treatment system may require combined 
use of the various treatment components in series to achieve effective treatment. 
Ensure that the treatment system components are steam cleaned to remove any 
residual contaminants. Treatment system components may include: 

1. Desilting basins 

2. Weir tanks 

3. Settling tanks 

4. Sediment traps 

5. Gravity bag filters 

6. Sand media filters 

7. Pressurized bag filters 

8. Cartridge filters 

9. In-line chemical coagulants and flocculants 

10. Activated clay filters 

11. Activated carbon filters 

12. A combination of these systems to provide primary and secondary treatment 

 

 



4. Disposal of Treated Groundwater 

Use discharged treated water or uncontaminated ground or surface water for dust 
control in active work areas when possible, or discharge the water to an inactive area 
where the grade prevents sheet flow and the soil will allow percolation. The discharge 
point in the inactive area must include a velocity dissipater. The discharge volume must 
not exceed the area's capacity for percolation. 

Do not discharge into a body of water where erosion, scour, or sedimentary deposits 
could occur that impact natural bedding or aquatic life. Monitor the water at the 
discharge point using water quality measurements and visual observation in 
conformance with the regulatory permit and the special provisions. Storm water must be 
diverted away from excavations that would require dewatering. 

 

5. Inspection, Monitoring, and Reporting 

If treated groundwater is discharged to the storm drain system, perform compliance 
monitoring in conformance with the Monitoring and Reporting Program (MRP) included 
in Attachment E of the Order No. R2-2012-0012. If a batch discharge permit is obtained 
from a POTW, comply with the provisions contained in the batch discharge permit 
including all monitoring and reporting requirements. 

During periods when the dewatering and non-storm water discharge operations occur, 
document the results in a Daily Inspection Report (DIR). The DIR form must include the 
discharge volume records and water quality monitoring records. In developing the DIR, 
refer to the Department's Dewatering Guide. The DIR form must be approved by the 
Engineer before use. The DIR must be provided weekly or as directed to the Engineer.  

All information and recorded data collected or submitted as part of the DIR must be 
certified as true and accurate and signed by those who gather the information. During 
each day of discharge, perform daily inspection of the effluent at the discharge site and 
include, in the DIR, observations of: 

1. Date and Time. 

2. Weather conditions, 

3. Wind direction and velocity, 

4. The presence or absence of water fowl or aquatic wildlife, 

5. The color and clarity of the effluent discharge, and 

6. Erosion or ponding downstream of the discharge site. 

 



The DIR must include photographs of the discharge point and areas downstream of the 
discharge location. These photographs must be labeled with the time, date, and 
location. 

A flow meter that has been approved by the Engineer for exclusive use in dewatering 
during construction must be used to measure all excavation discharges. All calibrations 
must be done in conformance with the manufacturer's instructions in the presence of the 
Engineer. Record the flow-meter totalizer readings and compute average daily volumes 
for every day that dewatering is conducted. 
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MEMORANDUM 
 

To: MARK THOMAS & CO., INC. 

7300 Folsom Blvd., Suite 203 

Sacramento, CA 95826 

February 5, 2013 

Job No.: 2009-130-GDR 

 

Attn.: Mr. Matt Brogan 

From:  Frank Y. Wang, G.E. 

Sub:   Estimation of Seepage Rate 

I-80/680/12 ICP Project, Solano County, California  

This memorandum is prepared to summarize the estimated groundwater seepage flow rate 

expected during the footing excavations for this project, including the following three bridge 

structures: 

 Green Valley Road OC, Br. No. 23-0246 

 Green Valley Road OC – Over SB 680 On-Ramp, Br. No. 23-0247 

 WB 80 to WB 12 Separation – Over WB 80 On-Ramp, Bridge, Br. No. 23-0248 

Based on the boring data, the groundwater was encountered at about 10 to 15 feet below existing 

grade.  Based on the plans provided, the footings are generally above the groundwater.  The 

seepage rate is considered relatively small.  However, Bent 3 of the WB 80 to WB12 and Bent 2 

of the Green Valley Road OC are quite close to the groundwater level and we have assumed 

groundwater table at 2 feet above the bottom of the excavation.   

The flow of groundwater through porous media, such as soil, is dependent upon many variables.  

The most important parameters that control the flow of water in soil are the permeability of the 

soil and the head differential.  The permeability of the soil can be determined from laboratory 

test results or a site pump test.  In the absence of laboratory tests or pump test data, an estimate 

of the permeability can be made based on standard correlations published in geotechnical 

literature.  Head differential can be determined based on the elevation of the measured phreatic 

surface and the anticipated drawdown needed to keep the ground surface dry and workable. 

The permeability of soil is generally very difficult to estimate accurately from laboratory tests 

and correlations.  This is because the permeability of the soil is dependent on numerous factors 

such as the soil density, the void ratio, the presence of sand or silt lenses, the soil saturation, 

sample disturbance, etc. It is virtually impossible to account for all these factors accurately in the 

laboratory or when correlating with published values. Consequently, permeability based on 

laboratory tests and/or correlations can be off by orders of magnitude.  For this project, we 

estimated the seepage using soil description and published soil data correlations in literature. 

At the planned location of Bent 3 of WB 80 to WB 12 Separation structure, the site is underlain 

by predominantly clayey materials.  At the planned location of Bent 2 of Green Valley Road OC, 
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the site is underlain by about 10 feet of lean clay overlying a layer of clayey sand.  We have 

assumed a typical permeability of 10
-6

 cm/s for the clayey materials and 10
-4

 cm/s for the clayey 

sand.   

We have used the computer program SEEP/W (by Geoslope) for estimating the seepage rate.  

The seepage rate is estimated on the order of 0.003 gallon-per-minute (gpm) for Bent 3 of WB 

80 to WB 12 and 0.05 gpm for Bent 2 of Green Valley Road OC.   

Please be advised that we are performing a professional service and that our conclusions and 

professional opinions only.  All work done and all recommendations made are in accordance 

with generally accepted geotechnical engineering principles and practices.  No warranty, 

expressed or implied, of merchantability or fitness, is made or intended in connection with our 

work. 
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ORDER NO. R2-2012-0012 

NPDES NO. CAG912002 

 

GENERAL WASTE DISCHARGE REQUIREMENTS FOR: 

Discharge or Reuse of Extracted and Treated Groundwater Resulting from the Cleanup of 

Groundwater Polluted by Volatile Organic Compounds (VOC), Fuel Leaks and Other Related 

Wastes (VOC and Fuel General Permit) 

 

  

 

Table 1.  Administrative Information 

This Order was adopted by the Regional Water Quality Control Board on: February 8, 2012 

This Order shall become effective on:  March 15, 2012 

This Order shall expire on: March 15, 2017 

CIWQS Regulatory Measure Number: 383087 

The U.S. Environmental Protection Agency (USEPA) and the Regional Water Quality Control Board have classified 

the discharges under this General National Pollutant Discharge Elimination System (NPDES) Permit as minor 

discharges based on the discharges’ impacts to receiving water bodies. 

To obtain coverage under this General Permit, dischargers must submit a Notice of Intent (NOI) Form as described in 

Attachment B and a filing fee equivalent to the first year’s annual fee. If the NOI is complete, Authorization to 

Discharge will be issued by the Regional Water Quality Control Board Executive Officer.  

Authorized dischargers who need to continue discharging after the expiration date of this Order shall file a completed 

NOI form no later than 180 days in advance of this Order’s expiration date.  Such dischargers for whom coverage is 

extended will become subject to the new Order upon authorization by the Executive Officer. 

 

I, Bruce H. Wolfe, Executive Officer, do hereby certify that this Order with all attachments is a full, true, 

and correct copy of an Order adopted by the California Regional Water Quality Control Board, San 

Francisco Bay Region, on the date indicated above. 

 

 

 

 

______________________________ 

Bruce H. Wolfe, Executive Officer 
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I. SCOPE OF GENERAL PERMIT 

Facilities that may be covered under this Order are groundwater treatment facilities located at active or 

closed sites, such as service stations or construction sites. These groundwater treatment facilities are in 

operation to extract and treat groundwater polluted by volatile organic compounds (VOC), fuel, and fuel 

additives.  This Order covers discharges from these facilities to all surface waters such as creeks, 

streams, rivers including flood control channels, lakes, or San Francisco Bay. Such discharges may 

occur directly to surface waters or through constructed storm drain systems.  

II. FINDINGS  

The California Regional Water Quality Control Board, San Francisco Bay Region (hereinafter, the 

Regional Water Board), finds: 

A. Background. There are 20 permittees authorized (as of November 2011) to discharge pursuant 

to Order No. R2-2006-0075, NPDES Permit No. CAG912002 (General Waste Discharge 

Requirements for Discharge or Reuse of Extracted and Treated Groundwater Resulting from the 

Cleanup of Groundwater Polluted by Fuel Leaks and Other Related Waste at Service Stations 

and Similar Sites). Of this group, 18 submitted Notices of Intent (NOI) applications and applied 

for an NPDES permit to continue their discharge of treated wastewater from their groundwater 

extraction and treatment facilities (hereinafter Facility or Facilities). 

In addition, there are 56 permittees currently authorized to discharge pursuant to Order No. R2-

2009-0059, NPDES Permit No. CAG912003 (General Waste Discharge for Discharge or Reuse 

of Extracted and Treated Groundwater Resulting from the Cleanup of Groundwater Polluted by 

VOC). Order No. R2-2009-0059 will not be reissued upon expiration on September 30, 2014, 

and permittees with a continued need to discharge shall seek coverage under this General Permit.  

For the purposes of this Order, references to the “Discharger” or “permittee” in applicable 

federal and State laws, regulations, plans, or policy are held to be equivalent to references to the 

Discharger(s) herein. A discharger who is authorized under this Order is hereinafter a 

Discharger. 

B. Facility Description. Dischargers typically use aeration and/or granular activated carbon (GAC) 

systems to treat their groundwater prior to discharge.  Facilities that use other types of treatment 

systems that are effective at removal of VOC or fuel pollutants may be covered by this Order 

subject to the approval of the Executive Officer. Treated wastewaters are typically discharged 

through storm drain systems, rivers, and/or creeks to San Francisco Bay. To obtain coverage 

under this Order, a discharger must include a complete description of the treatment system 

installed at its facility in the Notice of Intent (NOI) application form (Attachment B). 

C. Regional Water Board Preference for Reuse or Discharge to POTW: The Regional Water 

Board adopted Resolution No. 88-160 on October 19, 1988. The Resolution urges dischargers of 

extracted groundwater from site cleanup projects to reuse their treated groundwater. When reuse 

is not technically and/or economically feasible, to discharge to a publicly owned treatment works 

(POTW). Only if neither reuse nor discharge to a POTW is technically or economically feasible, 

and if beneficial uses of the receiving water are not adversely affected, the Regional Water 
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Board may authorize the discharge of treated extracted groundwater in accordance with the 

requirements of this Order. 

D. Legal Authorities. This Order is issued pursuant to Clean Water Act (CWA) section 402 and 

implementing regulations adopted by the U.S. Environmental Protection Agency (USEPA) and 

chapter 5.5, division 7 of the California Water Code (CWC) (commencing with section 13370).  

It shall serve as an NPDES permit for point source discharges from each Facility, regulated 

under this Order, to surface waters.  This Order also serves as General Waste Discharge 

Requirements (GWDRs) pursuant to CWC article 4, chapter 4, division 7 (commencing with 

section 13260). 

States may request authority to issue general NPDES permits pursuant to title 40 of the Code of 

Federal Regulations (40 CFR) section 122.28.  On June 8, 1989, the State Water Resources 

Control Board (State Water Board) submitted an application to 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, USEPA Region 9 approved the State Water Board’s request and granted 

authorization for the State to issue general NPDES permits. 

E. Background and Rationale for Requirements. The Regional Water Board developed the 

requirements in this Order based on information submitted as part of NOIs, through monitoring 

and reporting programs, and other available environmental information. The Fact Sheet 

(Attachment F), which contains background information and rationale for Order requirements, is 

hereby incorporated into this Order and constitutes part of the Findings for this Order. 

Attachments A through F are also incorporated into this Order. 

F. California Environmental Quality Act (CEQA). Under CWC section 13389, this action to 

adopt an NPDES permit is exempt from Chapter 3 of CEQA. 

G. Technology-based Effluent Limitations. CWA section 301(b) and NPDES regulations at 40 

CFR 122.44 require that permits include conditions meeting applicable technology-based 

requirements, at a minimum, and any more stringent effluent limitations necessary to meet 

applicable water quality standards.  Discharges authorized by this Order must meet technology-

based effluent limitations based on Best Professional Judgment (BPJ) in accordance with 40 

CFR 125.3. A detailed discussion of the technology-based effluent limitations development and 

BPJ is included in the Fact Sheet (Attachment F). 

H. Water Quality-Based Effluent Limitations. CWA section 301(b) and NPDES regulations at 40 

CFR 122.44(d) require that permits include limitations more stringent than applicable federal 

technology-based requirements where necessary to achieve applicable water quality standards.  

NPDES regulations at 40 CFR122.44(d)(1)(i) mandate that permits include effluent limitations 

for all pollutants that are or may be discharged at levels that have the reasonable potential to 

cause or contribute to an exceedance of a water quality standard, including numeric and narrative 

objectives within a standard.  Where reasonable potential has been established for a pollutant, 

but there is no numeric criterion or objective for the pollutant, WQBELs must be established 

using: (1) USEPA criteria guidance under CWA section 304(a), supplemented where necessary 

by other relevant information; (2) on an indicator parameter for the pollutant of concern; or (3) 
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using a calculated numeric water quality criterion, such as a proposed state criterion or policy 

interpreting the state’s narrative criterion, supplemented with other relevant information, as 

provided in 40 CFR 122.44(d)(1)(vi). 

I. Water Quality Control Plans. The Water Quality Control Plan for the San Francisco Bay 

Basin (Basin Plan) is the Regional Water Board's master water quality control planning 

document.  It designates beneficial uses and water quality objectives (WQOs) for waters of the 

State, including surface waters and groundwater.  It also includes programs of implementation to 

achieve WQOs.  The Basin Plan was duly adopted by the Regional Water Board and approved 

by the State Water Board, Office of Administrative Law, and USEPA.  

The Basin Plan states that the beneficial uses of any specifically identified water body generally 

apply to its tributary streams.  The Basin Plan may not specifically identify beneficial uses for 

every receiving water regulated under this permit, but may identify present and potential uses for 

the downstream water body, to which the receiving water, via an intermediate water body, is 

tributary.  These potential and existing beneficial uses are municipal and domestic supply, fish 

migration and fish spawning, industrial service supply, navigation, industrial process supply, 

marine habitat, agricultural supply, estuarine habitat, groundwater recharge, shellfish harvesting, 

water contact and non-contact recreation, ocean, commercial, and sport fishing, wildlife habitat, 

areas of special biological significance, cold freshwater and warm freshwater habitat, and 

preservation of rare and endangered species for surface waters and municipal and domestic 

supply, industrial service supply, industrial process supply, agricultural supply, and freshwater 

replenishment for groundwaters.  In addition, the Basin Plan implements State Water Board 

Resolution No. 88-63, which established State policy that all waters, with certain exceptions, 

should be considered suitable or potentially suitable for municipal or domestic supply.  

Requirements of this Order implement the Basin Plan. 

On September 18, 1975, the State Water Board adopted the Water Quality Control Plan for 

Control of Temperature in the Coastal Interstate Waters and Enclosed Bays and Estuaries of 

California (hereinafter the Thermal Plan). The Thermal Plan contains objectives governing 

cooling water discharges, providing different and specific numeric and narrative water quality 

objectives for new and existing discharges. 

 

The State Water Board’s Water Quality Control Plan for Enclosed Bays and Estuaries—Part 1, 

Sediment Quality became effective on August 25, 2009. This plan supersedes other narrative 

sediment quality objectives and establishes new sediment quality objectives and related 

implementation provisions for specifically defined sediments in most bays and estuaries. 

 

J. National Toxics Rule (NTR) and California Toxics Rule (CTR). USEPA adopted the NTR on 

December 22, 1992, and later amended it on May 4, 1995, and November 9, 1999.  About 40 

criteria in the NTR apply in California.  On May 18, 2000, USEPA adopted the CTR.  The CTR 

promulgated new toxics criteria for California and, in addition, incorporated the previously 

adopted NTR criteria that were applicable in the State. The CTR was amended on February 13, 

2001. These rules contain water quality criteria (WQC) for priority pollutants. 

K. State Implementation Policy. On March 2, 2000, the State Water Board adopted the Policy for 

Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of 
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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 Water Board in the 

Basin Plan.  The SIP became effective on May 18, 2000, with respect to the priority pollutant 

criteria promulgated by USEPA through the CTR.  The State Water 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 Order implement the SIP. 

L. Recycled Water Policy. The State Water Board adopted Resolution No. 2009-0011 (Policy for 

Water Quality Control for Recycled Water) on February 3, 2009. The policy is intended to 

promote sustainable local water supplies by increasing the acceptance and promoting the use of 

recycled water. It sets a goal of increasing recycled water use statewide by at least one million 

acre feet per year by 2030. The policy also requires Regional Water Boards to exercise their 

authority to the fullest extent possible to encourage recycled water use and to develop 

watershed-based salt and nutrient management plans to ensure that groundwater resources are 

not degraded by recycled water use.  

M. 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 131.21; 65 Fed. Reg. 24641 (April 27, 2000)]  Under the revised regulation (also known as 

the Alaska rule), new and revised standards submitted to USEPA after May 30, 2000, must be 

approved by USEPA 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. 

N. Stringency of Requirements for Individual Pollutants. This Order contains both technology-

based and water quality-based effluent limitations (WQBELs) for individual pollutants. 

Derivation of these limitations is discussed in the Fact Sheet (Attachment F.) This Order’s 

technology-based pollutant restrictions on benzene, carbon tetrachloride, chloroform, 1,1-

dichloroethane, 1,2-dichloroethane, 1,1-dichloroethylene, ethylbenzene, methylene chloride, 

tetrachloroethylene, toluene, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, 1,1,1-

trichloroethane, 1,1,2-trichloroethane, trichloroethylene, vinyl chloride, total xylenes, methyl 

tertiary butyl ether, total petroleum hydrocarbons, and trichlorotrifluoroethane implement the 

minimum applicable federal technology-based requirements and meet requirements of the Basin 

Plan.  

WQBELs have been derived to implement WQOs that protect beneficial uses.  Both the 

beneficial uses and the WQOs have been approved pursuant to federal law and are the applicable 

federal water quality standards. To the extent that toxic pollutant WQBELs were derived from 

the CTR, the CTR is the applicable standard pursuant to 40 CFR 131.38. The procedure for 

calculating individual WQBELs for priority pollutants is based on the SIP. Most beneficial uses 

and WQOs contained in the Basin Plan were approved under State law and submitted to and 

approved by USEPA. Any WQOs and beneficial uses submitted to USEPA prior to May 30, 

2000, but not approved by USEPA before that date, are nonetheless “applicable water quality 

standards for the purposes of the CWA” pursuant to 40 CFR 131.21(c)(1).  
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O. Antidegradation Policy. NPDES regulations at 40 CFR 131.12 require that state water quality 

standards include an antidegradation policy consistent with the federal policy. The State Water 

Board established California’s antidegradation policy in State Water Board Resolution No. 68-

16, which incorporates the federal antidegradation policy where the federal policy applies under 

federal law and requires that existing quality of waters be maintained unless degradation is 

justified based on specific findings. The Basin Plan implements, and incorporates by reference, 

both the State and federal antidegradation policies.   

P. Anti-Backsliding Requirements. CWA sections 402(o)(2) and 303(d)(4) and 40 CFR 122.44(l) 

prohibit backsliding in NPDES permits.  These anti-backsliding provisions require that effluent 

limitations in a reissued permit be as stringent as those in the previous permit, with some 

exceptions where limitations may be relaxed. This Order retains effluent limitations no less 

stringent than those established by previous orders. 

Q. Endangered Species Act. This Order does not authorize any act that results in the taking of a 

threatened or endangered species or any act that is now prohibited, or becomes prohibited in the 

future, under either the California Endangered Species Act (Fish and Game Code sections 2050 

to 2097) or the federal Endangered Species Act (16 U.S.C.A. sections 1531 to 1544). This Order 

requires compliance with effluent limits, receiving water limits, and other requirements to 

protect the beneficial uses of waters of the State. Dischargers are responsible for meeting all 

requirements of applicable State and federal law pertaining to threatened and endangered 

species. 

R. Monitoring and Reporting. NPDES regulations at 40 CFR 122.48 require that all NPDES 

permits specify requirements for recording and reporting monitoring results.  CWC sections 

13267 and 13383 authorize the Regional Water Board to require technical and monitoring 

reports.  The Monitoring and Reporting Program establishes monitoring and reporting 

requirements to implement federal and State requirements.  This Monitoring and Reporting 

Program is provided in Attachment E.  

S. Standard and Special Provisions. Standard Provisions, which apply to all NPDES permits in 

accordance with 40 CFR section 122.41, and additional conditions applicable to specified 

categories of permits in accordance with 40 CFR 122.42 and as modified for this General Permit, 

are provided in Attachment D.  Dischargers must comply with all standard provisions and with 

those additional conditions that are applicable under 40 CFR 122.42. The Regional Water Board 

has also included in this Order special provisions applicable to the Dischargers.  The attached 

Fact Sheet (Attachment F) provides rationale for the special provisions contained in this Order.  

T. Provisions and Requirements Implementing State Law. The provisions/requirements in 

subsections IV.B (Reclamation Specifications) and V.B (Groundwater Limitations) of this Order 

are included to implement State law only. These provisions/requirements are not required or 

authorized under the federal CWA; consequently, violations of these provisions/requirements are 

not subject to the enforcement remedies that are available for NPDES violations. 

U. Notification of Interested Parties. The Regional Water Board notified the Dischargers and 

interested agencies and persons of its intent to prescribe GWDRs for the discharge and has 
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provided them with an opportunity to submit their written comments and recommendations. The 

Fact Sheet (Attachment F) provides details of the notification.  

V. Consideration of Public Comment. The Regional Water Board, in a public meeting, heard and 

considered all comments pertaining to the discharge. The Fact Sheet (Attachment F) provides 

details of the public hearing. 

IT IS HEREBY ORDERED, that this Order supersedes Order No. R2-2006-0075 and, effective 

September 30, 2014, Order No. R2-2009-0059, except for enforcement purposes, and in order to meet 

the provisions contained in CWC Division 7 (commencing with section 13000) and regulations adopted 

thereunder, and the provisions of the federal CWA and regulations and guidelines adopted thereunder, 

the Discharger shall comply with the following requirements in this Order. 

III. DISCHARGE PROHIBITIONS 

A. The discharge of extracted and treated groundwater polluted by fuel, fuel components, VOC,  

and related wastes to surface waters from service stations, construction sites, and similar sites, is 

prohibited unless an NOI application for proposed discharge has been submitted, and the 

Executive Officer has provided the Discharger with an Authorization to Discharge. 

B. Discharges other than the following are prohibited: extracted groundwater treated only with 

treatment chemicals approved by the Executive Officer and added in a manner consistent with 

the proper operation and maintenance of the treatment facility. 

C. The discharge of extracted and treated groundwater from a specific site in excess of the flow rate 

specified by the Executive Officer in the Authorization to Discharge is prohibited. 

D. Discharges to a storm drain shall not cause scouring or erosion at the point where the storm drain 

discharges into the receiving water and shall not cause or contribute to scouring of banks, 

excessive sedimentation, or flooding of the storm drain system or receiving water downstream of 

the point of discharge. 

E. Neither the treatment nor the discharge of pollutants shall create a pollution, contamination, or 

nuisance, as defined by CWC section 13050. 

F. Bypass or overflow of untreated or partially treated groundwater polluted by fuel, fuel 

components, VOC, or other related wastes to waters of the State either at the treatment system or 

from any of the collection or transport systems or pump stations tributary to the treatment system 

is prohibited, except as provided for in the conditions stated in section I.G.2 and I.G.4 of 

Attachment D.  
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IV. EFFLUENT LIMITATIONS AND DISCHARGE SPECIFICATIONS 

A. Effluent Limitations (For Dischargers to Surface Water Only) 

1. Toxic Pollutants: The discharge of treated groundwater shall maintain compliance with the 

following effluent limitations at Monitoring Location EFF-001 as specified in the 

Authorization to Discharge: 

Table 2.  Effluent Limitations for Toxic Pollutants 

No. Compound CAS 

Number 

Column A: Discharge to 

Drinking Water Areas
[1]

 

Column B: Discharge to Other 

Surface Water Areas 

 

Average 

Monthly 

Effluent 

Limitation 

(µg/L) 

Maximum 

Daily Effluent 

Limitation 

(µg/L) 

Average 

Monthly 

Effluent 

Limitation 

(µg/L) 

Maximum Daily 

Effluent 

Limitation 

(µg/L) 

1 Benzene 71432 --- 1 --- 5 

2 
Carbon 

Tetrachloride 
56235 0.25[2] 0.50 4.4 5 

3 Chloroform 67663 --- 5 --- 5 

4 1,1-Dichloroethane 75343 --- 5 --- 5 

5 1,2-Dichloroethane 107062 0.38[2] 0.5 --- 5 

6 
1,1-

Dichloroethylene 
75354 0.057[2] 0.11[2] 3.2 5 

7 Ethylbenzene 100414 --- 5 --- 5 

8 Methylene Chloride 75092 4.7 5 --- 5 

9 
Tetrachloroethylene 

(PCE) 
127184 0.8 1.6 --- 5 

10 Toluene 108883 --- 5 --- 5 

11 
Cis 1,2-

Dichloroethylene 
156592 --- 5 --- 5 

12 
Trans 1,2-

Dichloroethylene 
156605 --- 5 --- 5 

13 
1,1,1-

Trichloroethane 
71556 --- 5 --- 5 

14 
1,1,2-

Trichloroethane 
79005 0.6 1.2 --- 5 

15 
Trichloroethylene 

(TCE) 
79016 2.7 5 --- 5 

16 Vinyl Chloride 75014 --- 0.5 --- 1 

17 Total Xylenes 1330207 --- 5 --- 5 

18 
Methyl Tertiary 

Butyl Ether (MTBE) 
1634044 --- 5 --- 5 

19 

Total Petroleum 

Hydrocarbons[TPHs 

(as gasoline or as 

diesel)] 

--- --- 50 --- 50 
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No. Compound CAS 

Number 

Column A: Discharge to 

Drinking Water Areas
[1]

 

Column B: Discharge to Other 

Surface Water Areas 

 

Average 

Monthly 

Effluent 

Limitation 

(µg/L) 

Maximum 

Daily Effluent 

Limitation 

(µg/L) 

Average 

Monthly 

Effluent 

Limitation 

(µg/L) 

Maximum Daily 

Effluent 

Limitation 

(µg/L) 

20 

Ethylene Dibromide 

(1,2-

Dibromoethane) 

106934 --- 0.05[2] --- 5 

21 
Trichloro- 

trifluoroethane 
76131 --- 5 --- 5 

22 
Total Chlorine 

Residual 
--- --- 0.0[3] --- 0.0[3] 

Table Notes: 

[1]  Drinking water areas are defined as surface waters with the existing or potential beneficial uses of “Municipal and Domestic 

Supply” and “Groundwater Recharge” (the latter includes recharge areas to maintain salt balance or to halt salt water intrusion 

into fresh water aquifers). 

[2]  If reported detection level is greater than effluent limit, then a non-detect result using a 0.5 µg/L detection level will not be 

deemed to be out of compliance. 

[3] There shall be no detectable levels of residual chlorine in the effluent (a non-detect result using a detection level equal or less 

than 0.08 milligram per liter (mg/L) will not be deemed to be out of compliance).  This limit only applies to Dischargers that 

chlorinate their extracted groundwater. 

 

2. pH: The pH of the discharge shall not exceed 8.5 nor be less than 6.5. 

3. Acute Toxicity:   

a. Representative samples of the discharge, with compliance measured at Monitoring 

Location EFF-001 as described in the Authorization to Discharge, shall meet the 

following limits for acute toxicity. Bioassays shall be conducted in compliance with 

Section V.A of the Monitoring and Reporting Program (Attachment E).  

The survival of test fish in 96-hour static renewal bioassays with the discharge shall be 

not less than a three sample moving median of 90% survival and a single test value of not 

less than 70% survival. 

b. These acute toxicity limitations are further defined as follows: 

(1) 3-sample median. A bioassay test showing survival of less than 90 percent represents 

a violation of this limitation, if one or more of the past two or less bioassay tests show 

less than 90 percent survival. 

(2) Single sample. A bioassay test showing survival of less than 70 percent represents a 

violation of this limitation. 

c. Bioassays shall be performed using the most up-to-date USEPA protocol. Bioassays shall 

be conducted using rainbow trout as the test species in compliance with Methods for 

Measuring the Acute Toxicity of Effluents and Receiving Water to Freshwater and 

Marine Organisms, currently 5
th

 Edition (EPA-821-R-02-012), with exceptions granted 
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to the Discharger by the Executive Officer and the Environmental Laboratory 

Accreditation Program (ELAP) upon the Discharger’s request with justification. 

B. Groundwater Reuse Specifications (For Dischargers that Reuse All or a Portion of Treated 

Groundwater) 

1. Reuse Policy: As noted in the findings, the Regional Water Board adopted Resolution No. 

88-160 on October 19, 1988. The Resolution urges dischargers of extracted groundwater 

from site cleanup projects to reuse their effluent and that when reuse is not technically and/or 

economically feasible, to discharge to a POTW. 

2. Reuse Allowed: This Order permits reuse of extracted treated groundwater in conjunction 

with the discharge to surface water. Reuse of extracted treated groundwater can take many 

forms, such as irrigation of landscaping or agriculture, dust control or soil compaction on 

construction sites, and industrial water supply. 

3.  Water Reuse Specifications (Water Reuse Only) 

a. Water for beneficial reuse shall meet the requirements in Section IV.A - Effluent 

Limitations. 

b. Water reuse activities shall be described in the Discharger's NOI, including the method of 

any additional treatment and the location and type of water reuse. 

c. The reuse of treated groundwater shall not impair the quality of waters of the State, nor 

shall it create a nuisance as defined by CWC section 13050(m).  

d. Adequate measures shall be taken to minimize public contact with the reused 

groundwater and to prevent the breeding of flies, mosquitoes, and other vectors of public 

health significance during or after the process of reuse. 

e. Appropriate public warnings must be posted to advise the public that the water is not 

suitable for drinking. Signs must be posted in the area, and all reused water valves and 

outlets appropriately labeled. 

f. There shall be no cross-connection between the potable water supply and piping 

containing treated groundwater intended for reuse. 

g. Water reuse consisting of recharge or reinjection is not authorized under this Order. Any 

reinjection must be performed in accordance with a cleanup order approved by the 

Regional Water Board, or another lead oversight agency. 

V. RECEIVING WATER LIMITATIONS 

A. Surface Water Limitations 

Discharges shall not cause the following in surface receiving waters:  
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1.  The discharge of waste shall not cause the following conditions to exist in waters of the State 

at any place: 

a. Floating, suspended, or deposited macroscopic particulate matter or foam; 

b. Bottom deposits or aquatic growths to the extent that such deposits or growths cause 

nuisance or adversely affect beneficial uses; 

c. Alteration of temperature, turbidity, or apparent color beyond present natural background 

levels; 

d. Visible, floating, suspended, or deposited oil or other products of petroleum origin; and 

e. Toxic or other deleterious substances to be present in concentrations or quantities that 

will cause deleterious effects on aquatic biota, wildlife, or waterfowl, or which render 

any of these unfit for human consumption either at levels created in the receiving waters 

or as a result of biological concentration. 

2. The discharge of waste shall not cause the following limits to be exceeded in waters of the 

State in any place within one foot of the water surface: 

a.   Dissolved oxygen:  For all tidal waters: 

      In the Bay downstream of Carquinez Bridge - 5.0 mg/L 

minimum 

      Upstream of Carquinez Bridge - 7.0 mg/L minimum 

     For nontidal waters: 

      Waters designated as cold water habitat - 7.0 mg/L 

minimum 

      Waters designated as warm water habitat - 5.0 mg/L 

minimum 

For all inland surface waters: 

The median dissolved oxygen concentration for any three 

consecutive months shall not be less than 80% of the 

dissolved oxygen content at saturation.  When natural 

factors cause concentrations less than that specified above, 

the discharge shall not cause further reduction in ambient 

dissolved oxygen concentrations. 

b. Dissolved Sulfide  Natural background levels 
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c. pH:     The pH shall not be depressed below 6.5 nor raised above 

8.5, nor caused to vary from normal ambient pH by more 

than 0.5 pH units. 

d. Un-ionized Ammonia 0.025 mg/L as an annual median; 0.16 mg/L as a maximum 

for Central Bay and upstream; 0.4 mg/L as a maximum for 

Lower Bay. 

e. Nutrients Waters shall not contain biostimulatory substances in 

concentrations that promote aquatic growths to the extent 

that such growths cause nuisance or adversely affect 

beneficial uses.  

3. Discharges shall not cause or contribute to a violation of any applicable water quality standard 

for receiving waters adopted by the Regional Water Board or the State Water Board as required 

by the CWA and regulations adopted there under. If more stringent applicable water quality 

standards are promulgated or approved pursuant to CWA section 303, or amendments thereto, 

the Regional Water Board will revise and modify this Order in accordance with such more 

stringent standards. 

B. Groundwater Limitations – No discharges to groundwater authorized by this Order 

VI. PROVISIONS 

A. Standard Provisions 

Dischargers shall comply with federal Standard Provisions included in Attachment D of this 

Order. 

B. Monitoring and Reporting Program Requirements  

1. Dischargers shall comply with the Monitoring and Reporting Program (Attachment E), and 

future revisions thereto, including applicable sampling and reporting requirements in the 

standard provisions listed in VI.A, above.  

2. Dischargers authorized under this Order, especially those Dischargers with flow rates 

exceeding 10 gallons per minute, may be required to comply with additional monitoring 

requirements.  The Executive Officer will specify such additional monitoring requirements in 

the Authorization to Discharge letter. Examples of additional monitoring that may be required 

are listed below: 

a. Monitoring in response to a complaint received about a facility authorized to discharge 

under this permit, 

b. Storm water monitoring, 

c. Dioxins and furans monitoring, 

d. Regional Monitoring Program (RMP) monitoring, 

e. Additional discharge observations, and 

f. Additional effluent and ambient priority pollutant scans. 
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C. Special Provisions  

1. Reopener Provisions 

The Regional Water Board may modify or reopen this Order prior to its expiration date in 

any of the following circumstances as allowed by law: 

a. If present or future investigations demonstrate that the discharges governed by this Order 

have or will have a reasonable potential to cause or contribute to, or will cease to have, 

adverse impacts on water quality or beneficial uses of the receiving waters.  

b. If new or revised WQOs or total maximum daily loads (TMDLs) come into effect for the 

San Francisco Bay Estuary and contiguous water bodies (whether statewide, regional, or 

site-specific). In such cases, effluent limitations in this Order will be modified as 

necessary to reflect updated WQOs and waste load allocations in TMDLs. Adoption of 

effluent limitations contained in this Order is not intended to restrict in any way future 

modifications based on legally adopted WQOs or TMDLs, or as otherwise permitted 

under federal regulations governing NPDES permit modifications. 

c. If State Water Board precedential decisions, new policies, new laws, or new regulations 

on chronic toxicity or total chlorine residual become available. 

d. If an administrative or judicial decision on a separate NPDES permit or WDRs addresses 

requirements similar to this discharge. 

e. The Discharger may request permit modification based on any of the circumstances 

described above. In any such request, the Discharger shall include an antidegradation and 

anti-backsliding analysis. 

f. The California Department of Public Health established a notification level for 1, 4-

dioxane in November 2010 and has determined that it is reasonably anticipated to be a 

human carcinogen. Although this Order does not provide an effluent limit for 1,4-

dioxane, the Regional Water Board may reopen this Order prior to its expiration to revise 

permit provisions pertaining to 1,4-dioxane. 

g. Or as otherwise authorized by law. 

2. NOI or Modified NOI Application. The NOI or Modified NOI application for each point of 

proposed discharge to a storm drain system shall contain the information required in the NOI 

Application as explained in Attachment B of this Order and as may be amended by the 

Executive Officer. 

3. NOI Review. Upon receipt of a complete NOI application package for proposed discharge, 

the Executive Officer will review the application to determine whether the proposed 

Discharger is eligible to discharge waste under this Order.  The application package shall 

document that: 

a. The proposed discharge results from the cleanup of groundwater polluted by fuel leaks, 
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VOC leaks, and other related wastes; 

b. The proposed Discharger has met the provisions of Regional Water Board Resolution No. 

88-160 (Regional Water Board Position on the Disposal of Extracted Groundwater from 

Groundwater Cleanup Projects); and 

c. The proposed treatment system and associated operation, maintenance, and monitoring 

plans are capable of ensuring that the discharge will meet the provisions, prohibitions, 

effluent limitations, and receiving water limitations of this Order. 

4. Discharge Authorization. If the Regional Water Board Executive Officer determines that 

the proposed Discharger is eligible to discharge waste under this Order, the Executive 

Officer will issue an Authorization to Discharge.  This Authorization to Discharge may be 

terminated by the Executive Officer at any time. 

5. Non-Compliance Is A Violation. Upon receipt of the Regional Water Board Executive 

Officer's Authorization to Discharge, the Discharger shall comply with all applicable 

conditions and limitations of this Order and its Attachments. Any noncompliance (violations 

of requirements in this Order or Monitoring Program) constitutes a violation of the CWA and 

the CWC and is grounds for enforcement action and/or termination or modification of 

authorization to discharge. 

6. Triggers. The following triggers are not effluent limitations and must not be construed as 

such.  Instead, the triggers are levels above which additional investigation is required to 

determine further action.  If any constituent in the discharge exceeds the corresponding 

trigger as listed in Table 3, below, the Discharger shall take monthly influent and effluent 

samples for three consecutive months for each exceeded constituent and conduct activities as 

required in Provisions VI.C.7 or VI.C.8.  If additional monitoring has already been 

completed, the Discharger shall summarize the results including a description of plans 

underway to address the previous exceedance, such as details of source elimination, changes 

in operation of existing treatment units, or the re-design of any treatment unit. 

Table 3.  Trigger Pollutants 

Pollutant 

 
Chemical Abstract Service 

(CAS) Number 

Trigger 

(µg/L)
[1],[2]

 
Antimony  7440360 6 

Arsenic 7440382 10 

Beryllium 7440417 4 

Cadmium 7440439 1.1 

Chromium (VI) 18540299 11[3] 

Copper[4] 7440508 5.9 

Copper[5] 7440508 3.4 

Copper[6] 7440508 4.7 

Lead 7439921 3.2 

Mercury 7439976 0.025 

Nickel[4] 7440020 30 

Nickel[5] 7440020 13 

Nickel[6] 7440020 19 

Selenium 7782492 5 

Silver 7440224 2.2 

Thallium 7440280 1.7 

Zinc 7440666 86 

Cyanide 57125 2.9 
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Pollutant 

 
Chemical Abstract Service 

(CAS) Number 

Trigger 

(µg/L)
[1],[2]

 
Acrylonitrile 107131 0.059 

Bromoform 75252 4.3 

Chlorodibromomethane 124481 0.401 

Dichlorobromomethane 75274 0.56 

1,2-Dichloropropane 78875 0.52 

1,3-Dichloropropylene 542756 0.5 

1,1,2,2-Tetrachloroethane 79345 0.17 

Pentachlorophenol 87865 0.28 

2,4,6-Trichlorophenol 88062 2.1 

Benzidine 92875 0.00012 

Benzo(a)anthracene 56553 0.0044 

Benzo(a)pyrene 50328 0.0044 

Benzo(b)fluoranthene 205992 0.0044 

Benzo(k)fluoranthene 207089 0.0044 

Bis(2-chloroethyl)ether 111444 0.031 

Bis(2-ethylhexyl)phthalate 117817 1.8 

Chrysene 218019 0.044 

Dibenzo(a,h)anthracene 53703 0.0044 

3,3’-Dichlorobenzidine 91941 0.04 

2,4-Dinitrotoluene 121142 0.11 

1,2-Diphenylhydrazine 122667 0.040 

Hexachlorobenzene 118741 0.00075 

Hexachlorobutadiene 87683 0.44 

Hexachloroethane 67721 1.9 

Indeno(1,2,3-c,d)pyrene 193395 0.0044 

N-nitrosodimethylamine 62759 0.00069 

N-nitrosodi-n-propylamine 621647 0.005 

Aldrin 309002 0.00013 

alpha-BHC 319846 0.0039 

beta-BHC 319857 0.014 

gamma-BHC 58899 0.019 

Chlordane 57749 0.00057 

4,4-DDT 50393 0.00059 

4,4-DDE 72559 0.00059 

4,4-DDD 72548 0.00083 

Dieldrin 60571 0.00014 

alpha-Endosulfan 959988 0.0087 

beta-Endosulfan 33213659 0.0087 

Endrin 72208 0.0023 

Endrin aldehyde 7421934 0.76 

Heptachlor 76448 0.00021 

Heptachlor epoxide 1024573 0.00010 

PCBs, sum 1336363 0.00017 

Toxaphene 8001352 0.0002 

1,4-dioxane 123911 3 

Turbidity (NTU) --- 5 

Odor-Threshold (Units) --- 3 

Oxygenates Other than MTBE --- 5 

TPHs (other than gasoline and diesel) --- 50[7] 

Sulfate --- 250,000 

Foaming agents --- 500 

Color (Units) - 15 

Table Notes: 

[1] Units are in µg/L unless noted otherwise right after the name of pollutant  

[2] If a discharger is reporting non-detect monitoring data with a reporting level higher than the trigger, the reason for the 

higher detection level shall be consistent with Appendix 4 of the SIP (Minimum Levels) and must be explained 

within the monitoring report.  Please refer to the Regional Water Board web site for the latest version of SIP.  

[3] If total chromium concentration exceeds 11 µg/L, then analysis for chromium (VI) shall also be conducted.  

[4] Applicable to Suisun Bay and San Pablo Bay segments of San Francisco Bay. 

[5] Applicable to Central Bay and Lower Bay segments of San Francisco Bay 

[6] Applicable to South San Francisco Bay, south of Hayward Shoals. 

[7] If a discharger is reporting monitoring data with a detection level higher than 50 µg/L, the reason for the higher 
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Pollutant 

 
Chemical Abstract Service 

(CAS) Number 

Trigger 

(µg/L)
[1],[2]

 
detection level shall be explained within the monitoring report. In case of Bunker C Fuel, any non-detect result with 

reporting levels not exceeding 100 µg/L will not be deemed to be out of compliance with the 50 ug/L trigger level.

  

 

7. Trigger Case 1: If the results of all three additional discharge samples do not exceed the 

triggers, the Discharger shall report the results in the next Monitoring Report and shall return 

to the schedule of sampling and analysis in the attached Monitoring and Reporting Program 

(Attachment E). 

8. Trigger Case 2: If the results of at least one of the three additional discharge samples show 

exceedance of the same trigger, the Discharger shall investigate the source (e.g., comparing 

influent and discharge sample results) and investigate source control and/or treatment options 

for each triggered pollutant. The Discharger shall document its progress on these efforts in 

the Annual Self-Monitoring Report required by section IX.B of the Monitoring and 

Reporting Program (Attachment E). Until the Executive Officer determines that the 

“triggered pollutants” investigation is complete, the Discharger must implement the 

following monitoring schedule for the triggered pollutants: 

a. In case of a triggered inorganic pollutant, the Discharger shall accelerate monitoring of 

the discharge to quarterly and provide information, updated annually, confirming that 

pollutant source is background and explain the reasons why treatment of that pollutant is 

not feasible. Specifically, the annual monitoring reports shall include site-specific 

background groundwater concentrations, types of treatment available, and costs of 

treatment systems for each triggered inorganic pollutant, and 

b. In case of a triggered organic pollutant, the Discharger shall accelerate monitoring of the 

discharge to every two weeks and provide information, updated annually, confirming the 

reason(s) why that pollutant could not be treated to the level not exceeding the trigger for 

that pollutant. 

9. The Executive Officer may require the Discharger to perform additional investigations or 

take additional actions if the Discharger: (1) exceeds a trigger value for the same pollutant 

and confirms (Trigger Case 2 above) the exceedance greater than two times in one calendar 

year; and (2) is not pursuing resolution of trigger exceedances in a timely fashion in the 

judgment of the Executive Officer.  These two trigger exceedances do not include the data 

collected to verify the trigger (i.e., effluent data collected to confirm the trigger exceedance). 

 These conditions are also grounds for termination of the Authorization to Discharge. 

10. Individual NPDES Permit May Be Required. The USEPA Administrator may request the 

Regional Water Board Executive Officer to require any Discharger authorized to discharge 

waste by the General Permit to apply for and obtain an individual NPDES permit. The 

Executive Officer may require any Discharger authorized to discharge waste by the General 

Permit to apply for and obtain an individual NPDES permit. Cases where an individual 

NPDES permit may be required include the following: 
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a. The Discharger is not in compliance with the conditions of this Order or as authorized by 

the Executive Officer; 

b. A change has occurred in the availability of demonstrated technology or practices for the 

control or abatement of pollutants applicable to the point source; 

c. Effluent limitation guidelines are promulgated for point sources covered by the General 

NPDES Permit; or 

d. A water quality control plan containing requirements applicable to such point sources is 

approved. 

11. Treatment Reliability. Dischargers shall, at all times, retain a professional engineer 

certified in the State of California to oversee the design and operation and maintenance of the 

treatment system to properly operate and maintain all facilities that are used by the 

Dischargers to achieve compliance with this Order.  Proper operation and maintenance also 

includes adequate laboratory controls and appropriate quality assurance procedures.  All of 

these procedures shall be described in an Operation and Maintenance (O&M) Manual.  The 

Discharger shall keep in a state of readiness all systems necessary to achieve compliance 

with the conditions of this Order.  All systems, both those in service and reserve, shall be 

inspected and maintained on a regular basis. Records shall be kept of the tests (e.g., 

analytical or treatment system tests) and made available to the Regional Water Board for at 

least five years.  Additional requirements for compliance with this provision are explained in 

Attachments B and C of the Order. 

12. No Preemption. This Order permits the discharge of treated groundwater to waters of the 

State subject to the prohibitions, effluent limitations, and provisions of this Order.  It does 

not preempt or supersede the authority of municipalities, flood control agencies, or other 

local agencies to prohibit, restrict, or control discharges of waste to storm drain systems or 

other watercourses subject to their jurisdiction. For example, this Order provides no water or 

groundwater rights and does not preempt the authority of any local or State agency as relates 

to water rights. 

VII. COMPLIANCE  DETERMINATION 

Compliance with the effluent limitations contained in Section IV of this Order will be determined as 

specified below: 

A. General 

Compliance with effluent limitations for priority pollutants shall be determined using sample 

reporting protocols defined in the Monitoring and Reporting Program and Attachment A of this 

Order.  For purposes of reporting and administrative enforcement by the Regional and State 

Water Boards, the Discharger shall be deemed out of compliance with effluent limitations if the 

concentration of the priority pollutant in the monitoring sample is greater than the effluent 

limitation and greater than or equal to the reporting level (RL). 

B. Multiple Sample Data 
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When determining compliance with an Average Monthly Effluent Limitation (AMEL) or 
Maximum Daily Effluent Limitation (MDEL) for priority pollutants and more than one sample 
result is available, the Discharger shall compute the arithmetic mean unless the data set contains 
one or more reported determinations of “Detected, but Not Quantified” (DNQ) or “Not 
Detected” (ND).  In those cases, the Discharger shall compute the median in place of the 
arithmetic mean in accordance with the following procedure: 

1. The data set shall be ranked from low to high, ranking the reported ND determinations 
lowest, DNQ determinations next, followed by quantified values (if any).  The order of the 
individual ND or DNQ determinations is unimportant. 

2. 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.  
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ATTACHMENT A – ACRONYMS AND DEFINITIONS 

A  

Acronyms 

CIWQS California Integrated Water Quality System  

AMEL Average Monthly Effluent Limitation 

Basin Plan Water Quality Control Plan for the San Francisco Bay Basin 

BPJ Best Professional Judgment 

CFR Code of Federal Regulations 

CTR California Toxics Rule 

CV Coefficient of Variation 

CWA Federal Clean Water Act 

DNQ Detected, but Not Quantified 

DO Dissolved oxygen 

ECA Effluent Concentration Allowance 

EFF Effluent 

MDEL Maximum Daily Effluent Limitation 

MDL Method Detection Limit 

ML Minimum Level 

MTBE Methyl Tertiary Butyl Ether 

ND Not Detected 

NTR National Toxics Rule 

NOI Notice of Intent 

NPDES National Pollutant Discharge Elimination System 

PCE Tetrachloroethylene 

POTW Publicly Owned Treatment Work 

RL Reporting Level 

RPA Reasonable Potential Analysis 

SIP State Implementation Policy 

SSTs Site-Specific Translators 

TCE Trichloroethylene 

TPHG Total Petroleum Hydrocarbons as Gasoline 

TPHD Total Petroleum Hydrocarbons as Diesel 

µg/L Microgram per Liter 

USEPA U.S. Environmental Protection Agency 

VOC Volatile Organic Compounds 

 

Definitions 

 

Arithmetic Mean (), also called the average, is the sum of measured values divided by the number of 

samples.  For ambient water concentrations, the arithmetic mean is calculated as follows: 

 

 Arithmetic mean =  = x / n  where:   x is the sum of the measured ambient water 

concentrations, and n is the number of samples. 
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Average Monthly Effluent Limitation (AMEL) is 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. 

 

Bioaccumulative pollutants are 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 are substances that are known to cause cancer in living organisms. 

 

Coefficient of Variation (CV) is a measure of the data variability and is calculated as the estimated 

standard deviation divided by the arithmetic mean of the observed values. 

 

Detected, but Not Quantified (DNQ) are those sample results less than the RL, but greater than or 

equal to the laboratory’s MDL. 

 

Dilution Credit is the amount of dilution granted to a discharge 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. 

 

Duly Authorized Representative is one whose: 

 

a. Authorization is made in writing by a principal executive officer or ranking elected official; 

 

b. Authorization specifies either an individual or a position having responsibility for the overall 

operation of the regulated facility or activity, such as general partner in a partnership, sole 

proprietor in a sole proprietorship, 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). 

 

Effluent Concentration Allowance (ECA) is 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 (LTA) 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 Toxics Control, March 1991, second 

printing, EPA/505/2-90-001). 

 

Estimated Chemical Concentration is the estimated chemical concentration that results from the 

confirmed detection of the substance by the analytical method below the ML value. 

 

Field Blank is defined as an individual sample demonstrated to be free from the contaminants of 

interest and other potentially interfering substances, and treated as a sample in all respects, including 

exposure to grab-sampling site conditions, storage, preservation, and all analytical procedures. The 

purpose of the field blank is to determine if the field or sample transporting procedures and 
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environments have contaminated the sample. 

 

Flow Sample is defined as the accurate measurement of the average daily flow volume using a properly 

calibrated and maintained flow-measuring device. 

 

Grab Sample is defined as an individual sample collected in a short period of time not exceeding 15 

minutes.  Grab samples shall be collected during normal peak loading conditions for the parameter of 

interest, which may or may not be during hydraulic peaks.  It is used primarily in determining 

compliance with maximum daily limits and average monthly limits.  Grab samples represent only the 

condition that exists at the time the wastewater is collected. 

 

Instantaneous Maximum Effluent Limitation is 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 is 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) means 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 is 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)/2.  If n is even, then the median = (Xn/2 + X(n/2)+1)/2 

(i.e., the midpoint between the n/2 and n/2+1). 

 

Method Detection Limit (MDL) is 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) is the concentration at which the entire analytical system must give a 

recognizable signal and acceptable calibration point.  The ML is the concentration 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. 

 

Not Detected (ND) are those sample results less than the laboratory’s MDL. 

 

Ocean Waters are 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 Water Board’s California Ocean Plan. 
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Quality Assurance Officer is a qualified individual who was not otherwise involved in sample 

collection, transport, or analysis (please refer to the following web site for a more detailed description: 

http://www.waterboards.ca.gov/swamp/docs/swampqapp_template032404.doc) to investigate the cause 

of data error.   

 

Persistent Pollutants are substances for which degradation or decomposition in the environment is 

nonexistent or very slow. 

 

Reporting Level (RL) is the ML (and its associated analytical method) chosen by the Discharger for 

reporting and compliance determination from the MLs included in this Order.  The MLs included in this 

Order correspond to approved analytical methods for reporting a sample result that are selected by the 

Regional Water 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 preparation steps employed.  

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. 

 

Source of Drinking Water is any water designated as municipal or domestic supply (MUN) in a 

Regional Water Board Basin Plan. 

 

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

 

     = ([(x - )
2
]/(n – 1))

0.5
 

where: 

x is the observed value; 

 is the arithmetic mean of the observed values; and 

n is the number of samples. 

 

Toxicity Reduction Evaluation (TRE) is 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.) 

http://www.waterboards.ca.gov/swamp/docs/swampqapp_template032404.doc
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ATTACHMENT B – NOTICE OF INTENT (NOI) APPLICATION FORM AND 

INSTRUCTIONS 

B B 

Complete and submit this NOI to apply for Authorization or Reauthorization to Discharge and/or 

reuse extracted and treated groundwater resulting from the cleanup of groundwater polluted by 

volatile organic compounds (VOC), fuel leaks, and other related waste under the requirements of 

NPDES Permit No. CAG912002  

(VOC and Fuel General Permit) 

 

I certify under penalty of law that this document and all attachments are prepared under my direction or 

supervision in accordance with a system designed to assure that qualified personnel properly gathered 

and evaluated the information submitted.  Based on my inquiry of the design engineer whose signature 

and engineering license number is documented in this notice, 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 a fine and imprisonment. 

 

 

___________________________        ____________________________________ 

Name (print)     Signature and Date 

 

 

___________________________        ____________________________________ 

Title/Organization     Address of Responsible Official 

 

This Application is for the Groundwater Treatment Facility located at (provide street address): 

 

_________________________________________________________________ 

 

This NOI form and all required attachment shall be uploaded to Geo-Tracker, 

http://www.waterboards.ca.gov/ust/electronic_submittal/index.shtml (contact Lourdes Gonzales at 

(510) 622-2365 or lgonzales@waterboards.ca.gov if you have any questions).  If electronic submittal 

is not possible, applicants may submit the NOI package to the following address: California Regional 

Water Quality Control Board, San Francisco Bay Region, 1515 Clay Street, Suite 1400, Oakland, 

California 94612. Please include a check for $11,195 (as of December 2011), or the most current fee 

amount, payable to the State Water Resources Control Board. 

 

Table B-1. Mark only one as applicable  

1 
This is a new discharge.  

 
 

2 

This discharge is currently authorized under Order No. R2-2009-0059 (VOC General Permit), 

which requires authorized dischargers, who need to continue discharging after September 30, 2014, 

to file a completed NOI form no later than April 3, 2014.  

 

3 

This discharge is currently authorized under this Order (VOC and Fuel General Permit), 

which requires authorized dischargers who need to continue discharging after January 11, 2017, to 

file a completed NOI form no later than July 15, 2016.  

 

4 
This discharge is currently authorized under this Order (VOC and Fuel General Permit) and 

this Form is submitted for modification of the current Authorization to Discharge. 
 

mailto:lgonzales@waterboards.ca.gov
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Table B-2. Mark or provide information as applicable  

1 
I have contacted the local sanitary sewer agency serving the above address and determined that 

discharging to the local sanitary sewer system is not a feasible option. 
 

2 
I have contacted the local agencies having jurisdiction over the use of the storm drain system or 

watercourse and inform them about this proposed discharge. 
 

3 Approximately, what percentage of the total effluent is reused or will be reused?          % 

 

Table B-3.  Facility and Professional Engineer(s) information 

1 

Facility Name 

Discharger Name  

Discharger’s Contact Person Name, Mail Address, 

Phone number, and Email Address 

 

 

 

 

 

 

 

 

 

2 Authorized Person to Sign & Submit Reports 
 

 

3 

Billing Information  

Contact Person Name, Mail Address, Phone number, 

and Email Address 

 

 

 

 

 

4 

Design Professional Engineer’s Name,  

California License Number,  

Mail Address, 

Phone Number, and  

Email Address  

 

 

 

 

 

 

5 

Operation and Maintenance  Professional Engineer’s 

Name, California License Number,   

Mail Address, Phone Number, and  

Email Address 

 

 

 

 

 

 

 

6 

Groundwater treatment system design capacity as 

certified by Professional Engineer in gallons per minute 

(gpm). 

 

 

_______________________ gpm 

7 

Attach design capacity certification report including 

flow schematics showing every components of the 

treatment system to this application. The Professional 

Engineer shall affix his/her stamp including signature 

and engineering license number to the certification 

report. 

 

8 

Type of Site or Project.  For example: active service 

station, closed service station, solvent spills/leaks 

active or closed groundwater cleanup sites, short term 

dewatering project, long term dewatering Project, or 

other (please explain if “other”) 
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9 

Watershed. To determine the watershed, refer to the 

State of California Watershed Browser located online 

at 

www.conservation.ca.gov/dlrp/watershedportal/Waters

hed Browser/Pages/WatershedBrowser.aspx or the 

Guide to San Francisco Bay Area Creeks located online 

at http://museumca.org/creeks/index.html.   

 

10 

Discharge path to Receiving Water. 

Please list the complete path of the discharge and attach 

an aerial map [e.g., the discharge would travel about a 

quarter of a mile inside a storm drain system before 

reaching a river (provide the name of the river), and 

then would travel two miles in the river before reaching 

the bay]. 

 

11 
Project Brief Description and Tentative Completion 

Date 

 

 

Table B-4. Treatment System Description 

 Unit Number Size or capacity (e.g. pounds of GAC) and Further 

Description (If Applicable) 

1 Total number of extraction well(s) on site   

 

2 Extraction Wells with Dedicated Treatment 

Unit(s) 

  

 

 

3 Wellhead Treatment Unit(s) 

 

  

4 Settling Tank(s) in series 

 

  

5 Settling Tank(s) in parallel 

 

  

6 Oil/Water Separator(s)   

 

7 Filter(s) for particulates in groundwater   

 

8 Air Strippers with Air Filters   

 

9 Air Strippers without Air Filters   

 

10 Other Treatment Unit(s) (e.g. units installed 

for removing 1,4-dioxane) 

  

11 Granular Activated Carbon (GAC) 

Vessel(s) in Series 

  

12 GAC Vessel(s) in Parallel   

 

13 Chemical Additives   

 

14 

 

Effluent Reuse Tank(s)   

 

 

 

 

 

 

http://www.conservation.ca.gov/dlrp/watershedportal/Watershed%20Browser/Pages/WatershedBrowser.aspx
http://www.conservation.ca.gov/dlrp/watershedportal/Watershed%20Browser/Pages/WatershedBrowser.aspx
http://museumca.org/creeks/index.html
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Table B-5. Discharge location information 

Discharge Point Location  Discharge Point Latitude Discharge Point Longitude Receiving Water 

Storm Drain Location 

where discharge enters: 

 

______° ______’ ______” 

 

______° ______’ ______” 

Not applicable (complete the 

row below) 

Location where discharge 

enters receiving water 

either directly or via storm 

drain system: 

 

______° ______’ ______” 

 

______° ______’ ______” 

 

 

Table B-6. List of pollutants (For new and existing discharges. For existing discharges, complete 

one table for influent and one for effluent) 

Monitoring data since effective 

date of the initial discharge 

authorization letter, or estimated 

from groundwater monitoring 

data for new discharges 

Pollutant 1 Pollutant 2 Pollutant 3 Add Columns and/or tables as needed (all 

detected pollutants with effluent limitations 

and all triggered pollutants exceeding the 

triggers shall be listed in this table) 

Number of Samples 

 

    

Maximum Concentration 

 

    

Average Concentration (average of 

detected pollutants only) 

    

Number of times the effluent 

limitation was exceeded  

    

Median Concentration 

 

    

Minimum Concentration 

 

    

Number of Non-Detects 

 

    

Lowest Reporting Limit 

 

    

Highest Reporting Limit 

 

    

Number of Samples with Lowest 

Reporting Limit 

    

Most recent sample Date, Method 

Number  

    

 

Note: The Regional Water Board may modify this form at any time to reflect any new fees and other needed improvements 

as applicable.
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ATTACHMENT C – NOTICE OF TERMINATION 

C  

Complete and Submit to Request Termination of Coverage Under Requirements of  

General Waste Discharge Requirements for Discharge or Reuse of Extracted and Treated 

Groundwater resulting from the Cleanup of Groundwater Polluted by Volatile Organic 

Compounds (VOC), Fuel Leaks, and Other Related Wastes  

NPDES Permit No. CAG912002 (VOC and Fuel General Permit) 

 

For the Groundwater Treatment Facility located at: 

 

____________________________________________  __________________________ 

Facility Street Address, City, Zip Code    CIWQS Place Identification Number 

 

A PDF electronic copy of this form shall be uploaded on GeoTracker and a confirmation email shall be 

sent to the responsible staff member at this office, currently Lourdes Gonzales, at 

lgonzales@waterboards.ca.gov. 

 

Table C-1. Mark only one as applicable 
1 Temporary groundwater dewatering project, e.g., during a construction project, has been completed.  

2 Groundwater cleanup work has been completed.  

3 Method of groundwater cleanup has been changed with no need to discharge treated groundwater.  

4 

Extract and treat method of groundwater cleanup will be stopped for a while and only monitoring of 

groundwater will occur at this site.  Please attach documentation that the agency overseeing cleanup 

has no objection to cessation of groundwater extraction and treatment.  

 

5 
Other reason. Please specify below (e.g., discharge to POTW has been granted): 

 

 

 

Table C-2. Agency Approval (applicable if Table C-1 row 2, 3, or 4 marked) 
 Name, address, email, and phone number of the 

agency and agency staff overseeing the cleanup 

work 

Have you provided a copy of this termination 

notice to this staff? (Yes/No. If No, please explain 

the reason) 

1 

 

 

 

 

 

I, the Discharger, certify under penalty of law that this notice is prepared under my direction or 

supervision and last/final date of this discharge was ___________________. I am aware that 

discharging without a discharge authorization is in violation of California Water Code. 

 

 

___________________________________________________________________________ 

Name (print)       Signature and Date 

 

 

 

___________________________________________________________________________ 

Title/Organization (Discharger’s Organization)  Address, email, and phone number 
 

Note: The Regional Water Board may modify this form at any time to reflect new requirements and other needed improvements. 



Groundwater VOC and Fuel General Permit  ORDER NO. R2-2012-0012 

  NPDES NO. CAG912002 

 

 
Attachment D – Standard Conditions D-1 

ATTACHMENT D –STANDARD PROVISIONS 
 
 

 

A. Duty to Comply ........................................................................................................................... D-2 

B. Need to Halt or Reduce Activity Not a Defense ......................................................................... D-2 

C. Duty to Mitigate .......................................................................................................................... D-2 

D. Proper Operation and Maintenance ............................................................................................ D-2 

E. Property Rights ........................................................................................................................... D-2 

F. Inspection and Entry ................................................................................................................... D-3 

G. Bypass ......................................................................................................................................... D-3 

H. Upset ........................................................................................................................................... D-4 

A. General ........................................................................................................................................ D-5 

B. Duty to Reapply .......................................................................................................................... D-5 

C. Transfers ..................................................................................................................................... D-5 

A. Duty to Provide Information ....................................................................................................... D-6 

B. Signatory and Certification Requirements .................................................................................. D-6 

C. Monitoring Reports ..................................................................................................................... D-8 

D. Compliance Schedules ................................................................................................................ D-8 

E. Twenty-Four Hour Reporting ..................................................................................................... D-8 

F. Planned Changes ......................................................................................................................... D-9 

G. Anticipated Noncompliance ....................................................................................................... D-9 

H. Other Noncompliance ................................................................................................................. D-9 

I. Other Information ....................................................................................................................... D-9 

Table of Contents 

 

I. Standard Provisions – Permit Compliance .......................................................................................... D-2 

II. Standard Provisions – Permit Action ................................................................................................. D-5 

III. Standard Provisions – Monitoring .................................................................................................... D-5 

IV. Standard Provisions – Records ......................................................................................................... D-5 

V. Standard Provisions – Reporting ....................................................................................................... D-6 

VI. Standard Provisions – Enforcement ............................................................................................... D-10 



Groundwater VOC and Fuel General Permit  ORDER NO. R2-2012-0012 

  NPDES NO. CAG912002 

 

 
Attachment D – Standard Conditions D-2 

 
ATTACHMENT D –STANDARD PROVISIONS 

D D 

I. STANDARD PROVISIONS – PERMIT COMPLIANCE 

A. Duty to Comply  

1. The Discharger must comply with all of the conditions of this Order. Any noncompliance 

constitutes a violation of the Clean Water Act (CWA) and the California Water Code and is 

grounds for enforcement action, for permit termination, revocation and reissuance, or 

modification; 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 within the time provided in the regulations 

that establish these standards or prohibitions, even if this Order has not yet 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 Order.  (40 CFR § 122.41(c).)  

C. Duty to Mitigate  

The Discharger shall take all reasonable steps to minimize or prevent any discharge in violation 

of this Order 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 Order.  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 

Order.  (40 CFR § 122.41(e).) 

E. Property Rights  

1. This Order does not convey any property rights of any sort or any exclusive privileges.  (40 

CFR § 122.41(g).) 

2. The issuance of this Order 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)). 
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F. Inspection and Entry 

The Discharger shall allow the Regional Water Board, State Water 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); Wat. Code, § 13383): 

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 Order (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 Order (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 Order (40 

CFR § 122.41(i)(3)); and 

4. Sample or monitor, at reasonable times, for the purposes of assuring Order compliance or as 

otherwise authorized by the CWA or the Water Code, 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 of extracted groundwater.  During a dewatering project, the Discharger may allow 

any bypass of uncontaminated extracted groundwater to occur which originates from 

uncontaminated extraction well(s).  The Discharger shall monitor the water quality of these 

extractions wells to confirm that the extracted water remains uncontaminated. The 

Discharger may also allow any bypass to occur which does not cause exceedances of effluent 

limitation, but only if it is for essential maintenance to assure efficient operation. In this case, 

weekly monitoring results of pollutants of concern shall be reported in the quarterly 

monitoring reports. 

3. Prohibition of bypass.  Bypass is prohibited, and the Regional Water Board may take 

enforcement action against a Discharger for bypass, unless (40 CFR § 122.41(m)(4)(i)): 



Groundwater VOC and Fuel General Permit  ORDER NO. R2-2012-0012 

  NPDES NO. CAG912002 

 

 
Attachment D – Standard Conditions D-4 

a. Bypass was unavoidable to prevent loss of life, personal injury, or severe property 

damage (40 CFR § 122.41(m)(4)(i)(A)); 

b. There were no feasible alternatives to the bypass, such as turning off the extraction wells 

pump(s), discharge to a POTW, retention of untreated wastes,  maintenance during 

normal periods of equipment downtime, or the use of auxiliary treatment facilities.  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)(i)(B)); and 

c. The Discharger submitted notice to the Regional Water Board as required under Standard 

Provisions – Permit Compliance I.G.5 below.  (40 CFR § 122.41(m)(4)(i)(C).)  

4. The Regional Water Board may not take enforcement action against a Discharger for bypass, 

if the Regional Water Board determines that the three conditions listed in Standard 

Provisions – Permit Compliance I.G.3 above have been met.  (40 CFR § 122.41(m)(4)(ii).) 

5. Notice 

a. Anticipated bypass of uncontaminated extracted groundwater.  If the Discharger knows 

in advance of the need for a bypass of uncontaminated extracted groundwater, it shall 

submit the necessary information in the initial or modified Notice of Intent, if possible at 

least 45 days before the date of the bypass.  The necessary information includes but not 

limited to the name and number of extraction wells, flow rates for each well, the distance 

to other contaminated wells, and monitoring data such as turbidity, color, conductivity, 

pH, temperature, metals, TPH, VOC, SVOC, PAHs, Oxygenates. 

b. Unanticipated bypass.  The Discharger shall submit notice of an unanticipated bypass as 

required in Standard Provisions - Reporting V.E below (24-hour notice).  (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 

Standard Provisions – Permit Compliance I.H.2 below are met.  No determination made 

during administrative review of claims that noncompliance was caused by upset, and before 

an action for noncompliance, is final administrative action subject to judicial review.  (40 

CFR § 122.41(n)(2)). 
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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)(ii)); 

c. The Discharger submitted notice of the upset as required in Standard Provisions – 

Reporting V.E.2.b below (24-hour notice) (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 Order 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 Order condition. 

(40 CFR § 122.41(f).) 

B. Duty to Reapply 

If the Discharger wishes to continue an activity regulated by this Order after the expiration date 

of this Order, the Discharger must submit a completed Notice of Intent form (see Attachment B), 

180 days in advance of the Order expiration date, to obtain a new permit.  (40 CFR § 122.41(b).) 

C. Transfers 

Any authorization to discharge issued under this Order is not transferable to any person except 

after filing a modified Notice of Intent with the Regional Water Board.  If the new Discharger 

has a different professional engineer, the modified Notice of Intent shall be revised accordingly.\ 

III.  STANDARD PROVISIONS – MONITORING 

A. Samples and measurements taken for the purpose of monitoring shall be representative of the 

monitored activity.  (40 CFR § 122.41(j)(1).) 

B. Monitoring results must be conducted according to test procedures under 40 CFR Part 136 or 

other test procedures specified in this Order.  (40 CFR § 122.41(j)(4); § 122.44(i)(1)(iv).) 

IV.  STANDARD PROVISIONS – RECORDS 
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A. 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 Order, and records of all data used to 

complete the application for this Order, 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 Water Board Executive Officer at any time (40 CFR § 122.41(j)(2).) 

B. Records of monitoring information shall include: 

1. The date, exact place, and time of sampling or measurements (40 CFR § 122.41(j)(3)(i)); 

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 § 122.41(j)(3)(iii)); 

4. The individual(s) who performed the analyses (40 CFR § 122.41(j)(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 Water Board, State Water Board, or USEPA within 

a reasonable time, any information which the Regional Water Board, State Water Board, or 

USEPA may request to determine whether cause exists for modifying, revoking and reissuing, or 

terminating this Order or to determine compliance with this Order.  Upon request, the Discharger 

shall also furnish to the Regional Water Board, State Water Board, or USEPA copies of records 

required to be kept by this Order.  (40 CFR § 122.41(h); California Water Code (CWC), § 

13267.) 

B. Signatory and Certification Requirements  

1. All applications, reports, or information submitted to the Regional Water Board, State Water 

Board, and/or USEPA shall be signed and certified in accordance with Standard Provisions – 

Reporting V.B.2, V.B.3, V.B.4, and V.B.5 below.  (40 CFR § 122.41(k).) 

2. All permit applications shall be signed by a responsible person as explained below: 

a. For a corporation. All permit applications shall be signed 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 
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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. All permit applications shall be signed by a 

general partner or the proprietor, respectively.  (40 CFR § 122.22(a)(2).) 

c. For a municipality, State, federal, or other public agency. All permit applications 

shall be signed 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 Order and other information requested by the Regional Water 

Board, State Water Board, or USEPA shall be signed by a person described in Standard 

Provisions – Reporting V.B.2 above, 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 Standard Provisions – 

Reporting V.B.2 above (40 CFR § 122.22(b)(1)); 

b. The authorization specifies 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 

c. The written authorization is submitted to the Regional Water Board.  (40 CFR § 

122.22(b)(3).) 

4. If an authorization under Standard Provisions – Reporting V.B.3 above 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 Standard Provisions – Reporting 

V.B.3 above must be submitted to the Regional Water Board and State Water Board prior to 

or together with any reports, information, or applications, to be signed by an authorized 

representative.  (40 CFR § 122.22(c).) 
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5. Any person signing a document under Standard Provisions – Reporting V.B.2 or V.B.3 

above 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 Monitoring and 

Reporting Program (Attachment E) in this Order.  (40 CFR § 122.22(l)(4).) 

2. Monitoring results must be reported on a Discharge Monitoring Report (DMR) form (40 

CFR § 122.41(l)(4)(i).) or paper or electronic forms provided or specified by the Regional 

Water Board or State Water Board. 

3. If the Discharger monitors any pollutant more frequently than required by this Order using 

test procedures approved under Part 136 or as specified in this Order, the results of this 

monitoring shall be included in the calculation and reporting of the data submitted in the 

DMR or other reporting form specified by the Regional Water Board.  (40 CFR § 

122.41(l)(4)(ii).) 

4. Calculations for all limitations, which require averaging of measurements, shall utilize an 

arithmetic mean unless otherwise specified in this Order.  (40 CFR § 122.41(l)(4)(iii).)  

D. Compliance Schedules 

Reports of compliance or noncompliance with, or any progress reports on, interim and final 

requirements contained in any compliance schedule of this Order, shall be submitted no later 

than 14 days following each schedule date.  (40 CFR § 122.41(l)(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 uploaded on 

GeoTracker (http://www.waterboards.ca.gov/ust/electronic_submittal/index.shtml) 

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 
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reduce, eliminate, and prevent reoccurrence of the noncompliance.  (40 CFR § 

122.41(l)(6)(i).) 

2. The following shall be included as information that must be reported within 24 hours under 

this paragraph (40 CFR § 122.41(l)(6)(ii)): 

a. Any unanticipated bypass that exceeds any effluent limitation in this Order.  (40 CFR § 

122.41(l)(6)(ii)(A).) 

b. Any upset that exceeds any effluent limitation in this Order.  (40 CFR § 

122.41(l)(6)(ii)(B).) 

3. The Regional Water 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(l)(6)(iii).) 

F. Planned Changes  

The discharger shall file with the Executive Officer an amended Notice of Intent at least 60 days 

before making any material change in the character, location, or volume of the discharge. In case 

of proposing any change of treatment system or operation and maintenance procedures, a 

professional engineer certified in State of California shall certify the adequacy of the design 

and/or the procedures.  A modified Notice of Intent is required under this provision only when 

(40 CFR § 122.41(l)(1)) the alteration or addition could significantly change the nature or 

increase the quantity of pollutants discharged (pollutants regulated or not regulated by this 

Order). Three examples of significant changes are a change in discharge location, a change of 

the engineer responsible for the design and/or operation and maintenance of the treatment 

system, and an increase in discharge flow rates.  

G. Anticipated Noncompliance  

The Discharger shall give advance notice to the Regional Water Board or State Water Board of 

any planned changes in the permitted facility or activity that may result in noncompliance with 

the requirements in this Order.  (40 CFR § 122.41(l)(2).) 

H. Other Noncompliance  

The Discharger shall report all instances of noncompliance not reported under Standard 

Provisions – Reporting V.C, V.D, and V.E above at the time monitoring reports are submitted. 

The reports shall contain the information listed in Standard Provision – Reporting V.E above.  

(40 CFR § 122.41(l)(7).) 

I. 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 Water Board, State Water Board, or USEPA, the Discharger shall promptly submit 

such facts or information.  (40 CFR § 122.41(l)(8).) 
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VI.  STANDARD PROVISIONS – ENFORCEMENT 

The Regional Water Board is authorized to enforce the terms of this permit under several provisions 

of the Water Code, including, but not limited to, sections 13385, 13386, and 13387. 

VII. ADDITIONAL PROVISIONS – NOTIFICATION LEVELS 

A. Non-Municipal Facilities 

Existing manufacturing, commercial, mining, and silvicultural Dischargers shall notify the 

Regional Water Board as soon as they know or have reason to believe (40 C.F.R. § 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 Order, if that discharge will 

exceed the highest of the following "notification levels" (40 C.F.R. § 122.42(a)(1)): 

a. 100 micrograms per liter (μg/L) (40 C.F.R. § 122.42(a)(1)(i)); 

b. 200 μg/L for acrolein and acrylonitrile; 500 μg/L for 2,4-dinitrophenol and 

2-methyl-4,6-dinitrophenol; and 1 milligram per liter (mg/L) for antimony (40 C.F.R. § 

122.42(a)(1)(ii)); 

c. Five (5) times the maximum concentration value reported for that pollutant in the Report 

of Waste Discharge (40 C.F.R. § 122.42(a)(1)(iii)); or 

d. The level established by the Regional Water Board in accordance with section 122.44(f). 

 (40 C.F.R. § 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 Order, if that 

discharge will exceed the highest of the following “notification levels" (40 C.F.R. § 

122.42(a)(2)): 

a. 500 micrograms per liter (μg/L) (40 C.F.R. § 122.42(a)(2)(i)); 

b. 1 milligram per liter (mg/L) for antimony (40 C.F.R. § 122.42(a)(2)(ii)); 

c. Ten (10) times the maximum concentration value reported for that pollutant in the Report 

of Waste Discharge (40 C.F.R. § 122.42(a)(2)(iii)); or 

d. The level established by the Regional Water Board in accordance with section 122.44(f). 

 (40 C.F.R. § 122.42(a)(2)(iv).) 
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ATTACHMENT E – MONITORING AND REPORTING PROGRAM 

National Pollutant Discharge Elimination System (NPDES) regulations at 40 CFR 122.48 require that 

all NPDES permits specify monitoring and reporting requirements. California Water Code (CWC) 

Sections 13267 and 13383 also authorize the Regional Water Quality Control Board (Regional Water 

Board) to require technical and monitoring reports. This Monitoring and Reporting Program establishes 

monitoring and reporting requirements that implement the federal and State regulations.  

I. GENERAL MONITORING PROVISIONS 

A. The Discharger shall comply with this Monitoring and Reporting Program. The Executive Officer 

may amend this Monitoring and Reporting Program pursuant to 40 CFR 122.62, 122.63, and 124.5.  

B. The Discharger shall conduct all monitoring in accordance with Attachment D, section III, and all 

tests must be performed by laboratories certified for the analyses in accordance with the California 

Water Code Section 13176. Equivalent test methods must be more sensitive than those specified in 

40 CFR 136 and must be specified in the permit or in the related discharge authorization letter.  

C. Monthly discharge flow volume, total quarterly flow, and annual flow shall be recorded. 

D. The number and frequency of bypasses and accidental spills shall be recorded. 

E. A copy of this Order, a complete copy of the Notice of Intent (NOI) filed, documentation of the 

Authorization to Initiate Discharge received from the Regional Water Board, a full copy of the 

Operation and Maintenance (O&M) Manual, and any other documents relevant to the operation 

and maintenance of the treatment facility shall be stored at or near the treatment facility, and 

made available to Regional Water Board staff, USEPA staff, or their contractors upon request. 

The Discharger shall inspect its facility as frequently as required by the O&M Manual.  

II. MONITORING LOCATIONS 

The Discharger shall establish the following monitoring locations to demonstrate compliance with the 

effluent limitations, discharge specifications, and other requirements in this Order: 

Table E-1. Monitoring Station Locations 

Discharge Point 

Name 

(if applicable) 

Monitoring Location 

Name 

Monitoring Location Description 

(include Latitude and Longitude when available) 

--- INF-001 
At a point in the extraction system immediately prior to inflow to the 

treatment unit. 

001 EFF-001 

At a point in the discharge line immediately following treatment and 

before it joins or is diluted by any other waste stream, body of water, or 

substance. 

--- RSW-001U 

At a point 50 feet upstream from the point of discharge into the receiving 

water, or if access is limited, at the first point upstream which is 

accessible. 

--- RSW-001D 

At a point 50 feet downstream from the point of discharge into the 

receiving water, or if access is limited, at the first point downstream 

which is accessible. 
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Discharge Point 

Name 

(if applicable) 

Monitoring Location 

Name 

Monitoring Location Description 

(include Latitude and Longitude when available) 

--- REU-001 
At a point immediately prior to reuse location. Not applicable if effluent 

is not reused or reclaimed.  

 

III. INFLUENT MONITORING REQUIREMENTS 

The Discharger shall monitor influent to the facility at Monitoring Location INF-001 in accordance with 

the schedule shown on Column 1 of Table E.2.   

IV. EFFLUENT MONITORING REQUIREMENTS 

Dischargers shall monitor discharges of treated wastewater from the facility at Monitoring Location 

EFF-001, in accordance with the schedule shown on Column 2 of Table E.2.  Effluent sampling shall 

occur concurrently (within 30 minutes) with influent sampling.  

A. Monitoring during bypass. When any type of bypass occurs, grab samples shall be collected on 

a daily basis for all constituents at all affected discharge points that have effluent limits for the 

duration of the bypass. 

B. Required Actions After Any Effluent Violation. If the analytical results show violation of any 

effluent limitation, the Discharger shall take a confirmation effluent sample, together with 

receiving water samples (see Column 3 of Table E-2) within 24 hours of becoming aware of the 

violation of effluent limit. The Discharger must have the confirmation sample analyzed by 

expedited methods and obtain results within 24 hours of sample collection. If the analytical 

results are also in violation of the effluent limit, the Discharger shall terminate the discharge 

until it has corrected the cause of violation. In this case, both the initial and confirmed results are 

violations. However, if the confirmation effluent sampling shows compliance, the Regional 

Water Board will consider only the initial exceedance as a violation. 

V. WHOLE EFFLUENT ACUTE TOXICITY TESTING REQUIREMENTS 

The Discharger shall monitor acute toxicity at EFF-001 as follows:  

A. Compliance with the acute toxicity effluent limitations of this Order shall be evaluated by 

measuring survival if test organisms to 96-hour static renewal bioassays at Monitoring Location 

EFF-001.  

B. Test organisms shall be rainbow trout unless the Executive Officer specifies otherwise in 

writing.  

C. All bioassays shall be performed according to the most up-to-date protocols in 40 CFR 136m 

currently in Methods for Measuring the Acute Toxicity of Effluents and Receiving Water to 

Freshwater and Marine Organisms, 5
th

 Edition.  

D. If specific identifiable substances in the discharge can be demonstrated by the Discharger as 

being rapidly rendered harmless upon discharge to the receiving water, compliance with the 

acute toxicity limitation may be determined after the test samples are adjusted to remove the 

influence of those substances. Written approval from the Executive Officer must be obtained to 

authorize such an adjustment.  
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E. The sample may be taken from effluent prior to chlorination.  Monitoring of the bioassay water 

shall include, on a daily basis, the following parameters: pH, dissolved oxygen, ammonia, (if 

toxicity is observed), temperature, hardness, and alkalinity. These results shall be reported. If a 

violation of acute toxicity requirements occurs, the bioassay test shall be repeated with new fish 

as soon as practical and shall be repeated until a test fish survival rate of 90 percent or greater is 

observed. If the control fish survival rate is less than 90 percent, the bioassay test shall be 

restarted with new fish and shall continue as soon as practical until an acceptable test is 

completed (i.e., control fish survival rate is 90 percent or greater). 

VI. RECLAMATION MONITORING REQUIREMENTS 

The Discharger shall monitor reuse effluent at Monitoring Location REU-001 as shown on Column 2 of 

Table E.2.  

 

VII.  RECEIVING WATER MONITORING REQUIREMENTS – SURFACE WATER AND 

GROUNDWATER 

The Discharger shall monitor receiving water at Monitoring Locations RSW-001U and RSW-001D as 

shown on Column 3 of Table E.2.  

A. Receiving water sampling shall occur concurrently with effluent sampling.   

B. Receiving water samples shall be collected at each station on each sampling day during the 

period within 1 hour following low slack water, if relevant. Where sampling at lower slack water 

period is not practical, sampling shall be performed during higher slack water period. Samples 

shall be collected within the discharge plume and 50 feet down current of the discharge point so 

as to be representative, unless otherwise stipulated. 

C. Samples should be collected within one foot below the surface of the receiving water body. 

Explanation shall be provided in the monitoring report if this specification could not be met. 

Table E-2. Schedule for Sampling, Measurements, and Analysis 
Required Analytical Test Method Number, Technique, 

Standard Methods (SM), USEPA Method Number (EPA), 40 

CFR Part (or equivalent)/Sampling Station 

Column 1 

Minimum 

Sampling 

Frequency for 

Influent INF-001 

Column 2 

Minimum Sampling 

Frequency for 

Effluent EFF-001 or 

Effluent for Reuse 

REU-001 

Column 3 

Minimum 

Sampling 

Frequency for 

Receiving 

Surface Water 

RSW-001U and 

RSW-001D 

Unit is “µg/L” and Type of Sample is “Grab” unless noted 

otherwise 
Grab Grab Grab 

Discharge Flow (gpm & gpd) - Continuous - 

Reclamation Flow Rate (gpm & gpd or gallons reclaimed during the 

calendar quarter if reclamation is not continuous) 
- Continuous - 

Fish Toxicity, 96-hr (% survival), EPA-821-R-02-012 Test, Method 

2019.0  
- Q/Y - 

All Applicable Standard Observations (No Unit) D/M D/M V 

Volatile Organic Compounds, EPA 8260b for discharges from sites 

contaminated with fuel leaks and other related wastes 

 

Y Y V 

Volatile Organic Compounds, EPA 8260b for dischargers from sites 

contaminated with VOC 
2/Y D/M V 

1,4-Dioxane (See Note 3), EPA 8270c - 2/Y - 
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Required Analytical Test Method Number, Technique, 

Standard Methods (SM), USEPA Method Number (EPA), 40 

CFR Part (or equivalent)/Sampling Station 

Column 1 

Minimum 

Sampling 

Frequency for 

Influent INF-001 

Column 2 

Minimum Sampling 

Frequency for 

Effluent EFF-001 or 

Effluent for Reuse 

REU-001 

Column 3 

Minimum 

Sampling 

Frequency for 

Receiving 

Surface Water 

RSW-001U and 

RSW-001D 

Unit is “µg/L” and Type of Sample is “Grab” unless noted 

otherwise 
Grab Grab Grab 

Semi Volatile Organic Compounds except 

PAHs (See Note 1), EPA 8270c 
D/Q D/M - 

Turbidity - D/Q/Y - 

pH D/M/Q/Y D/M/Q/Y V 

Dissolved Oxygen (mg/L) - - V 

Total Dissolved Solids (mg/L) (construction and dewatering projects) - D/M - 

Temperature (ºC) - D/M/Q/Y - 

Electrical Conductivity - D/M/Q/Y - 

Hardness (mg/L as CaCO3) - - T 

Salinity (parts per thousand)  - - T 

Ethylene Dibromide (EDB) (See Note 1), 504 D/Q D/M V 

Benzene, Toluene, Ethylbenzene, and/or Total Xylenes (See Note 1), 

EPA 8020  
D/Q D/M V 

Methyl Tertiary Butyl Ether (MTBE) (See Note 1), EPA 8020 D/Q D/M V 

Total Petroleum Hydrocarbons as Gasoline (See Note 1), EPA 8015 

Modified 
D/Q D/M V 

Total Petroleum Hydrocarbons as Diesel (See Note 1), EPA 8015 

Modified 
D/Q D/M V 

Total Petroleum Hydrocarbons other than Gasoline and Diesel (required if 

Petroleum Hydrocarbons other than Gasoline and Diesel present in the 

soil and groundwater) (See Note 1), EPA 8015 Modified 

D/Q D/M V 

Polynuclear Aromatic Hydrocarbons (PAHs) (See Note 1), 8310 D/Q D/M V 

Tertiary Amyl Methyl Ether (TAME), DiIsopropyl Ether (DIPE), Ethyl 

Tertiary Butyl Ether (ETBE), Tertiary Butyl Alcohol (TBA), Ethanol, 

and/or Methanol  (See Note 1) 

D/Y D/Y - 

Total Chlorine Residual (See Note 1), (Field Kit, EPA 330 or SM 4500-

Cl) 
D/Q D/M V 

Antimony (EPA 204.2), Arsenic (EPA 206.3), Beryllium (GFAA or 

ICPMS), Cadmium (GFAA or ICPMS), Hexavalent and Total Chromium 

(SM 3500), Copper (EPA 200.9), Cyanide (SM 4500-CN C or I), Lead 

(EPA 200.9), Mercury (EPA 1631), Nickel (EPA 249.2), Selenium (SM 

3114B OR C), Silver (EPA 272.2), Thallium (EPA 279.2), and Zinc (EPA 

200.8) (See Note 2) for dischargers from sites contaminated with VOC 

 

 3Y  

Antimony (EPA 204.2), Arsenic (EPA 206.3), Beryllium (GFAA or 

ICPMS), Cadmium (GFAA or ICPMS), Hexavalent and Total Chromium 

(SM 3500), Copper (EPA 200.9), Cyanide (SM 4500-CN C or I), Lead 

(EPA 200.9), Mercury (EPA 1631), Nickel (EPA 249.2), Selenium (SM 

3114B OR C), Silver (EPA 272.2), Thallium (EPA 279.2), and Zinc (EPA 

200.8) (See Note 2) for discharges from sites contaminated with fuel leaks 

and other related wastes 

- D/Y - 

Other pollutants such as non VOC-related odor, sulfate and foaming 

agents (See Note 1), SM 
D/Q/Q/Y D/M/Q/Y V 

   

Notes: 

Note 1: if known to be present in the influent. 

Note 2: Inorganic compounds samples shall be analyzed for total (unfiltered) constituents with the reporting levels not exceeding the following: 

0.002 ug/L for Mercury; 0.25 ug/L for Cadmium and Silver; 1 ug/L for Nickel, Thallium, and Zinc; 2.0 ug/L for Arsenic and Selenium; 1 ug/L 

for Cyanide; and 0.5 ug/L for Antimony, Beryllium, Total Chromium, Copper, and Lead (SIP Appendix 4 Minimum Levels 
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http://www.waterboards.ca.gov/iswp/docs/final.pdf).  If the Discharger cannot attain the reporting levels for  Zinc, Arsenic, or Total Chromium, 

the reason(s) along with any supporting documentation shall be documented in the monitoring reports. Water Board staff shall make a 

compliance determination based on data provided. If the Discharger exceeds the trigger for mercury of 0.025, the Discharger may consider re-

sampling and re-analyzing another sample using ultra-clean techniques as described in USEPA methods 1669 and 1631 to eliminate the 

possibility of artifactual contamination of the sample. For pollutants not listed in Appendix 4 of the SIP, the Discharger shall provide the reason 

for the higher detection level along with any supporting documentation in the monitoring reports.  Water Board staff shall make a compliance 

determination based on data provided. 

Note 3: Use techniques such as selective ion mode or isotope dilution to achieve reporting levels not exceeding 1 ug/l. 

 

Definitions: ug/L = microgram per liter or parts per billion (ppb); g/day = grams per day; gpm = gallons per minute; mg/L = milligram per liter 

or parts per million (ppm); gpd = gallons per day; MFL = million fibers per liter 

GC = Gas Chromatography; GCMS = Gas Chromatography/Mass Spectrometry; FAA = Flame Atomic Absorption; GFAA = Graphite Furnace 

Atomic Absorption; Hydride = Gaseous Hydride Atomic Absorption; ICP = Inductively Coupled Plasma; and ICPMS = Inductively Coupled 

Plasma/Mass Spectrometry. 

 

Legends: 

D/M   Once during the first and fifth day of startup; monthly thereafter. For VOC, if a discharger has no VOC detected in the influent or the 

effluent other than Total Petroleum Hydrocarbons, Benzene, Toluene, Ethylbenzene,  Xylenes, Tertiary Amyl Methyl Ether (TAME), 

DiIsopropyl Ether (DIPE), Ethyl Tertiary Butyl Ether (ETBE), Tertiary Butyl Alcohol (TBA), Ethanol, or Methanol then frequency of VOC 

monitoring may be reduced to once a year. 

D/Q   Once during the first and fifth day of startup; quarterly thereafter. 

Y   Once during the first week of startup; annually thereafter. 

3Y Once during the first week of startup; every three years thereafter. 

2/Y   Once during the first week of startup; twice per year thereafter. 

D/Y   Once during the first and fifth day of startup; annually thereafter. 

Q/Y   Quarterly for first year of operation, annually thereafter. 

D/Q/Y   Once during the first and fifth day of startup; quarterly for first year of operation, annually thereafter. 

D/M/Q/Y   Once during the first and fifth day of startup; monthly for first year of operation, quarterly for the second year, and annually 

thereafter.  In case of pH analysis, this monitoring requirement is only for facilities with a treatment process that would cause no pH variances 

in the effluent.  If any chemical used in the treatment process may cause pH variances in the effluent, the frequency of pH monitoring in the 

effluent shall be increased to twice per week for the first month of operation and weekly thereafter if pH monitoring data for the first month of 

operation demonstrate compliance with pH effluent limits. 

V   Receiving Waters sampling must be performed together (on the same calendar day) with the required effluent confirmation sampling that is 

required when a violation of an effluent limit is known, and the sample analyzed for that specific violated parameter and the Dissolved Oxygen 

level. In no case, should a Discharger continue discharging in known violation of effluent limits just to comply with this receiving water 

sampling requirement. 

T   Sampling shall be performed when Cadmium, Chromium (total), Copper, Lead, Nickel, Silver, or Zinc triggers are exceeded. 

 

VIII. OTHER MONITORING REQUIREMENTS 

A. Startup Phase Monitoring. During the original startup for the treatment system, sampling of the 

effluent must occur on the first day and fifth day of operation (weekend days may be excluded). 

1. On the first day of the original startup, the system shall be allowed to run until at least three 

to five well volumes are removed and until three consecutive readings for pH, conductivity, 

and temperature are within five percent of each other; then, the influent and effluent shall be 

sampled and submitted for analyses. Prior to receipt of the results of the initial samples, all 

effluent shall be discharged into a holding tank (that is contained, not discharged to the 

receiving water) or discharged to the sanitary sewer until the results of the analyses show the 

discharge to be within the effluent limits established in this Order and/or as authorized by the 

Executive Officer. The treatment system may be shut down after the first day's sampling to 

await the analyses results and thereby reduce the amount of storage needed. If the treatment 

system is shut down more than 120 hours during the original startup (awaiting analyses 

results, etc.), the original startup procedures and sampling must be repeated. For the stored 

effluent, if the results of the analyses show the discharge to be in violation, the effluent shall: 

(1) be retreated until the retreated effluent is in compliance, or (2) be disposed of in 

accordance with the applicable provisions of California Code of Regulations. 

2. If the first day's sampling shows compliance, the treatment system shall be operated for a 

total of five days with the discharge to the storm sewer or other conveyance system leading 

to the receiving water, and be sampled again during the fifth day. While the fifth day's 
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samples are being analyzed, the effluent may be discharged to the receiving water as long as 

the analyses are received within 120 hours of sampling, and then, continue to be discharged 

to the receiving water if the analyses show compliance. Otherwise, the original startup 

procedures and sampling must be repeated. In case of a temporary shutdown, if the facility 

reported effluent limit violation(s) during the previous three years, then any re-startup shall 

follow the original startup procedures. 

B. Chemical Additives Monitoring: If applicable, monitoring related to chemical usage shall be 

conducted by the Discharger as required in its treatment system design specification and 

Operation and Maintenance Manual.   

C. Standard Observations for Receiving Water 

1. Floating and suspended materials (e.g., oil, grease, algae, and other macroscopic particulate 

matter): presence or absence, source, and size of affected area. 

2. Discoloration and turbidity: description of color, source, and size of affected area. 

3. Odor: presence or absence, characterization, source, distance of travel, and wind direction. 

4. Beneficial water use: presence of water-associated waterfowl or wildlife, fisherperson, and 

other recreational activities in the vicinity of each sampling station. 

5. Hydrographic condition, if relevant: 

a. Time and height of corrected high and low tides (corrected to nearest National Oceanic 

and Atmospheric Administration location for the sampling date and time of sample and 

collection). 

b. Depth of water columns and sampling depths. 

6. Weather condition: 

a. Air temperature. 

b. Wind direction and estimated velocity. 

c. Total precipitation during the five days prior to observation. 

D. Standard Observations for Onsite Usage of Reclaimed Water 

1. Floating and suspended materials of waste origin (to include oil, grease, algae, and other 

macroscopic particulate matter): presence or absence, source, and size of affected area. 

2. Discoloration and turbidity: description of color, source, and size of affected area. 

3. Odor: presence or absence, characterization, source, distance of travel, and wind direction. 

4. Weather condition: 
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a. Air temperature. 

b. Wind direction and estimated velocity. 

c. Total precipitation during the previous five days and on the day of observation. 

5. Deposits, discolorations, and/or plugging in the conveyance system that could adversely 

affect the system reliability and performance. 

6. Operation of the valves, outlets, sprinkler heads, and/or pressure shutoff valves in 

conveyance system. 

E. Standard Observations for Groundwater Treatment System 

1. Odor: presence or absence, characterization, source, distance of travel, and wind direction. 

2. Weather condition: wind direction and estimated velocity. 

3. Deposits, discolorations, and/or plugging in the treatment system (stripping tower, carbon 

filters, etc.) that could adversely affect the system reliability and performance. 

4. Operation of the float and/or pressure shutoff valves installed to prevent system overflow or 

bypass. 

IX. REPORTING REQUIREMENTS 

A. General Monitoring and Reporting Requirements 

 

The Discharger shall comply with all Standard Provisions (Attachment D) and in this document 

related to monitoring, reporting, non-compliance reporting, and record keeping.  

 

B. Self Monitoring Reports (SMRs) 

1.  SMR Format. At any time during the term of this Order, the State or Regional Water Board 

may notify the Discharger to electronically submit SMRs using the State Water Board’s 

California Integrated Water Quality System (CIWQS) Program Web site 

(http://www.waterboards.ca.gov/ciwqs/index.html). The CIWQS website will provide additional 

directions for SMR submittal. In the interim, Dischargers shall submit SMRs using the submittal 

method specified in the Authorization to Discharge letter. 

2. SMR Due Dates and Contents. The Discharger shall submit SMRs by the due dates, and 

with the contents, specified below: 

 

a. The Discharger shall submit quarterly SMRs no later than 45 days after the end of each 

calendar quarter, including the results of all required monitoring. 

b. The Discharger shall submit annual reports by February 15 of each year, covering the 

previous calendar year.  The annual report shall contain all data required for the fourth 

quarter in addition to summary data required for annual reporting. This report may be 

submitted in lieu of the report for the fourth quarter of a calendar year. 
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c. The Discharger shall report in the SMR the results for all monitoring specified in this 

Monitoring and Reporting Program under sections III through VIII.  If there has been no 

discharge during the entire reporting period, quarterly and annual reports must still be 

submitted to report that has been the case.  

d. The Discharger shall attach a cover letter to the monitoring reports. The information 

contained in the cover letter shall clearly identify number of permit violations; 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. In the cover letter, the Discharger shall also 

document the volume of the effluent reused during that reporting period. 

e. 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 the 

effluent limitations. The Discharger shall not include laboratory reports unless requested. 

f. Monitoring reports must be submitted to the Regional Water Board signed, certified, and 

using the submittal method specified by the Authorization to Discharge letter. 

g. The monitoring reports shall also include a description of operation and maintenance 

(O&M) of the groundwater extraction and treatment system consistent with the O&M 

manual, which shall be available to all personnel who are responsible for operation and 

maintenance activities.  

h. The monitoring reports shall include the results of analyses and observations as follows:  

(1) Calculations for all limitations that require averaging of measurements shall utilize an 

arithmetic mean unless otherwise specified in this permit. 

(2) A table identifying by method number the analytical procedures used for analyses. 

Any special methods shall be identified and should have prior approval of the 

Regional Water Board's Executive Officer. 

(3) Laboratory results shall be summarized in tabular form but actual laboratory reports 

do not need to be included in the report. A summary of quality assurance/quality 

control activities data such as field, travel, and laboratory blanks shall be reported for 

each analyzed constituent or group of constituents.  

(4) A summary of the monitoring data to include information such as source of the 

sample (influent, effluent, or receiving water); the constituents; the methods of 

analysis used; the laboratory reporting limits in µg/L; the sample results (µg/L); the 

date sampled; and the date sample was analyzed. 

(5) Flow (in gpm) and mass removal data (in kilograms). 

(6) Summary of treatment system status during the reporting period (e.g., in operation/on 

standby) and reason(s) for non-routine treatment system shut down. 
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(7) The annual reports shall contain tabular summary of the monitoring data obtained 

during the previous year. In addition, the annual reports shall contain a 

comprehensive discussion of the compliance record and the corrective actions taken 

or planned which may be needed to bring the Discharger into full compliance with 

the waste discharge requirements including any trigger study required by Special 

Provision VI.C.6 and the progress in satisfaction of Special Provisions VI.C.7 and 

VI.C.8 of this Order. The annual report shall document that the annual fee has been 

paid. 

(8) If, during any calendar quarter, a Discharger becomes aware that any monitoring data 

obtained for compliance with this Order may be invalid, the Discharger shall submit a 

claim of invalid monitoring data, as uploaded on GeoTracker, with a confirmation 

email to the Regional Water Board staff in charge of this permit, within 45 days after 

end of that calendar quarter. The Discharger shall include with this claim, the name, 

phone number, and email of its assigned staff to investigate the cause(s) of errors and 

the corrective actions taken, or date when actions will be completed to eliminate or 

reduce future data errors. The Discharger shall also provide, in this claim, a date that 

the O&M manual will be updated to include errors prevention measures. These 

preventive measures shall include but not be limited to accelerated monitoring (e.g., 

twice a month monitoring for at least one month) to provide valid monitoring data 

indicating the effectiveness of the proposed preventive measures. 

i. Additional Specifications for Submitting SMRs to CIWQS — If the Discharger submits 

SMRs to CIWQS, it shall submit analytical results and other information using one of the 

following methods:  

 

Table E-3. SMR Reporting for CIWQS 

Parameter 

Method of Reporting 

EDF/CDF data upload  

or manual entry 
Attached File 

All parameters identified in 

influent, effluent, and receiving 

water monitoring tables (except 

Dissolved Oxygen and 

Temperature) 

Required for All Results  

Dissolved Oxygen  

Temperature 

Required for Monthly 

Maximum and Minimum 

Results Only (1) 

Discharger may use this 

method for all results or keep 

records 

Cyanide 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Dioxins and Furans (by 

U.S. EPA Method 1613) 

Required for All Results (2)  
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Antimony 

Beryllium 

Thallium 

Pollutants by U.S. EPA 

Methods 601, 602, 608, 610, 

614, 624, and 625 

Not Required  

(unless identified in influent, 

effluent, or receiving water 

monitoring tables),  

But Encouraged (1) 

Discharger may use this 

method and submit results 

with application for permit 

reissuance, unless data 

submitted by CDF/EDF 

upload 

Analytical Method 

Not Required 

(Discharger may select “data 

unavailable”) (1) 

 

Collection Time 

Analysis Time 

Not Required 

(Discharger may select 

“0:00”) (1) 

 

Notes for Table E-3: 

[1] The Discharger shall continue to monitor at the minimum frequency specified in the monitoring tables, keep records of the measurements, 

and make the records available upon request. 

[2] These parameters require EDF/CDF data upload or manual entry regardless of whether monitoring is required by this Monitoring and 

Reporting Program or other provisions of this Order (except for biosolids, sludge, or ash provisions). 

3. Monitoring periods and reporting for all required monitoring shall be completed according to 

the following schedule:  

Table E-4. Monitoring Periods and Reporting Schedule 

Sampling 

Frequency 
Monitoring Period Begins On… Monitoring Period 

Continuous Effective startup date All 

Daily Effective startup date 

(Midnight through 11:59 PM) or 

any 24-hour period that 

reasonably represents a calendar 

day for purposes of sampling.  

Weekly Effective startup date 

Effective startup day through 

one week after Effective startup 

date 

Monthly 
First day of calendar month following the 

last day of the startup date 

1st day of calendar month 

through last day of calendar 

month 

Quarterly 

Closest of January 1, April 1, July 1, or 

October 1 following (or on) the last day of 

the startup date 

January 1 through March 31 

April 1 through June 30 

July 1 through September 30 

October 1 through December 31 

Semiannually 
Closest of January 1 or July 1 following (or 

on) the last day of the startup date 

January 1 through June 30 

July 1 through December 31 

Annually 
January 1 following (or on) the last day of 

the start -up date 
January 1 through December 31 

 

4. The Discharger shall report with each sample result the applicable Reporting Level (RL) and 

the current Method Detection Limit (MDL), as determined by the procedure in 40 CFR Part 

136. The Discharger shall report the results of analytical determinations for the presence of 

chemical constituents in a sample using the following reporting protocols: 

a. Sample results greater than or equal to the RL shall be reported as measured by the 
laboratory (i.e., the measured chemical concentration in the sample). 

b. Sample results less than the RL, but greater than or equal to the laboratory’s MDL, shall 
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be reported as “Detected, but Not Quantified,” or DNQ. The estimated chemical 
concentration of the sample shall also be reported. For the purposes of data collection, the 
laboratory shall write the estimated chemical concentration next to DNQ as well as the 
words “Estimated Concentration” (may be shortened to “Est. Conc.”). The laboratory 
may, if such information is available, include numerical estimates of the data quality for 
the reported result. Numerical estimates of data quality may be percent accuracy (+ a 
percentage of the reported value), numerical ranges (low to high), or any other means 
considered appropriate by the laboratory. 

c. Sample results less than the laboratory’s MDL shall be reported as “Not Detected,” or 
ND. 

d. Dischargers are to instruct laboratories to establish calibration standards so that the 

Minimum  Level (ML) value (or its equivalent if there is differential treatment of samples 

relative to calibration standards) is the lowest calibration standard. At no time is the 

Discharger to use analytical data derived from extrapolation beyond the lowest point of 

the calibration curve.  

C. Discharge Monitoring Reports (DMRs) - Not Applicable 

 

D. Other Reports 

1. Startup Report: A report on the startup phase shall be included in the first quarterly 

monitoring report. This report shall include a certification that a professional engineer 

certified in the State of California oversees the treatment system operation and maintenance 

activities including the startup work. 

2. Spill Reports: If any hazardous substance is discharged in or on any waters of the state, or 

discharged and deposited where it is, or probably will be discharged in or on any waters of 

the state, the Discharger shall report such a discharge to this Regional Water Board, at (510) 

622-2369, and to the California Emergency Management Agency, at (800) 852-7550, within 

24 hours of becoming aware of the spill. A written report shall be uploaded on GeoTracker, 

with an confirmation email to staff, within five working days and shall contain information 

relative to:  

a. Nature of waste or pollutant, 

b. Quantity involved, 

c. Duration of incident, 

d. Cause of spilling, 

e. Spill Prevention, Control, and Countermeasure Plan (SPCC) in effect, if any, 

f. Estimated size of affected area, 

g. Nature of effects (i.e., fish kill, discoloration of receiving water, etc.), 

h. Corrective measures that have been taken or planned, and a schedule of these activities, 

and 
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i. Persons/agencies notified. 

3. Reports of Treatment Unit Bypass and Permit Violation: In the event the Discharger violates 

or threatens to violate the conditions of the waste discharge requirements and prohibitions or 

intends to permit a treatment unit bypass, the Discharger shall notify the Regional Water 

Board within 24 hours of when the Discharger or Discharger’s agent has knowledge of the 

incident and confirm this notification in writing and uploaded on GeoTracker with a 

confirmation email to Regional Water Board staff, within 5 working days of the initial 

notification. The written report shall include time, date, duration and estimated volume of 

waste bypassed, method used in estimating volume and person notified of the incident. The 

report shall include pertinent information explaining reasons for the noncompliance and shall 

indicate what steps were taken to prevent the problem from recurring. 

  A treatment unit bypass may occur due to: 

a. Maintenance work, power failures, or breakdown of waste treatment equipment, 

b. Accidents caused by human error or negligence, 

c. The self-monitoring program results exceeding effluent limitations, 

d. Any activity that would result in a frequent or routine discharge of any toxic pollutant not 

limited by this Order, or 

e. Other causes, such as acts of nature. 

4. Additional Reporting: If a violation of the effluent limitations should occur, the Discharger 

shall direct the effluent to a holding tank and contained, or the extraction and treatment 

system shall be shut down. The confirmation sampling shall be conducted when the 

discharge is directed to a holding tank and contained or right before the extraction and 

treatment system is shut down. The content of the holding tank shall be retreated until the 

retreated effluent is in compliance, be discharged to a publicly owned treatment works 

(POTW), or be disposed in accord with the provisions of applicable California Code of 

Regulations. The Discharger shall obtain permission from the POTW for any temporary or 

permanent discharges to the sanitary sewer. All confirmation sampling results shall be 

reported.
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ATTACHMENT F – FACT SHEET 

 

As described in Section II of this Order, this Fact Sheet includes the legal requirements and technical 

rationale that serve as the basis for the requirements of this Order. This Order has been prepared under a 

standardized format to accommodate a broad range of discharge requirements for dischargers in 

California. Except where identified as “not applicable”, all sections or subsections are applicable to the 

discharges regulated under this Order. 

 

This Order is intended to cover discharges of extracted and treated groundwater resulting from the 

cleanup of groundwater polluted by volatile organic compounds (VOC), fuel leaks, and other related 

wastes. This Order combines two previously issued Regional Water Board orders: 
 

a. R2-2006-0075, NPDES General Permit for the discharge of extracted and treated groundwater 

resulting from the cleanup of groundwater polluted by fuel leaks and other related wastes at 

service stations and similar sites (Fuel General Permit), and 
 

b. R2-2009-0059, NPDES General Permit for the discharge of extracted and treated groundwater 

resulting from the cleanup of groundwater polluted by volatile organic compounds (VOC 

General Permit). The VOC General Permit remains in effect and the dischargers authorized 

under this permit will need to seek coverage under this Order no later than April 3, 2014. 

 

I. PERMIT INFORMATION 

From 1980 to date, approximately 11,000 sites with underground fuel or VOC storage tanks in the 

San Francisco Bay Region are known to be leaking or to have leaked.  Historically, a number of 

these sites were cleaned-up by extracting and treating contaminated groundwater and discharging 

treated groundwater to surface water.  Because the number of such applications exceeded the 

capacity of available Regional Water Board staff to develop and bring individual waste discharge 

requirements to the Regional Water Board for adoption, in the early 1990s, the Regional Water 

Board issued National Pollutant Discharge Elimination System (NPDES) General Permits to cover 

such discharges. 

 

In 1991, the Regional Water Board issued the Fuel General Permit. This permit was reissued in 

1996, 2001, and 2006. The 2006 permit (Regional Water Board Order No. R2-2006-0075) expired 

on January 12, 2012.  There are 20 current Dischargers covered under this permit. In 2011, 18 

Dischargers submitted Notice of Intent (NOI) applications to either continue discharging or initiate 

the discharge of treated groundwater to surface water under the Fuel General Permit after it expires.   

 

In 1994, the Regional Water Board issued the VOC General Permit. This permit was reissued in 

1999, 2004, and 2009. The current VOC General Permit (Regional Water Board Order No. R2-

2009-0059) was adopted on August 12, 2009, became effective October 1, 2009, and expires 

September 30, 2014. There are 56 current Dischargers covered under this permit.  

 

The Fuel General Permit needs to be reissued because 18 Dischargers have submitted NOI 

applications to either continue discharging or initiate the discharge of treated groundwater to surface 

water.  In addition, within the next five years, it is anticipated that a number of fuel-contaminated 

sites will be conducting cleanup by extracting contaminated groundwater, treating, and discharging 
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treated groundwater.  Some Publicly Owned Treatment Works (POTWs) do not accept new 

discharges from groundwater clean-up, and, therefore, a number of sites conducting groundwater 

cleanup will require waste discharge requirements from the Regional Water Board for discharge to 

surface water. The number of cleanups anticipated exceeds the capacity of available Regional Water 

Board staff to develop and bring individual waste discharge requirements to the Regional Water 

Board for adoption. These circumstances create the need for an expedited system to process the 

anticipated requests. The reissuance of the Fuel General Permit will expedite the processing of 

requirements, enable the Regional Water Board to better utilize limited staff resources, and permit 

cleanups to begin promptly. 

 

What is New in this Permit Reissuance - Because the nature and treatment of pollutants present in 

fuel-contaminated groundwater and VOC-contaminated groundwater is similar, the Regional Water 

Board expects to cover both types of discharges under this General Permit. It is also anticipated that 

the total number of VOC and fuel-contaminated sites that will be conducting cleanup by extracting 

contaminated groundwater, and treating and discharging treated groundwater to surface water will 

decline. This decline is the result of several factors: 
 

(i)  Fewer open cases as the Regional Water Board closes cases but finds not as many new 

cases to take their place,  

(ii)  Significant shift in groundwater cleanup technology away from "pump and treat" and 

towards in-situ methods, due to the latter's greater effectiveness, and  

(iii)  Wider use of the Regional Water Board low-threat closure tool for both fuel and VOC 

cleanup sites.   

 

For the above reasons, two separate general NPDES permits will not be needed when the VOC 

General Permit expires in 2014. Those requiring continued permit coverage and new dischargers are 

expected to submit NOI applications for coverage under this Order. 

 

The following VOC and fuel clean-up discharges are normally not eligible for coverage: discharges 

from cleanups involving significant contamination by metals, pesticides, or other conservative 

pollutants and discharges from sites with other NPDES discharges (e.g., process waste). Dischargers 

that combine extracted groundwater with stormwater before treatment are normally not eligible for 

coverage under this Order because the amount of rainwater varies and may exceed the treatment 

system capacity.  

 

The following table (Table F-1) is a standard template primarily useful for individual permits.  For 

this General Permit, it provides cross-references to the specific sections of the Notice of Intent (NOI) 

Form, in Attachment B, that each Discharger enrolled under this Order must initially complete and 

submit as part of the NOI. 
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Table F-1. Facility Information 

 

 

A. Site Owners or Operators who apply for an authorization to discharge under this Order and who are 

granted such authorization are hereinafter called Discharger(s). The groundwater treatment facility is 

considered the facility regulated under this Order (hereinafter Facility). For the purposes of this 

Order, references to the “Discharger(s)” or “permittee(s)” in applicable federal and State laws, 

regulations, plans, or policy are held to be equivalent to references to the Discharger(s) herein.  

B. The Facilities regulated under the previously issued Fuel and VOC General NPDES permits 

discharge wastewater to multiple receiving waters of the State and/or the United States, mainly in 

Santa Clara County. The Fuel General Permit was adopted on November 13, 2006, became 

effective on January 12, 2007, and expired on January 12, 2012. The terms and conditions of Order 

No. R2-2006-0075 were automatically continued in effect until new Waste Discharge Requirements 

and NPDES permit are adopted pursuant to this Order. During the term of Order No. R2-2006-0075, 

78 facilities were authorized to discharge treated groundwater to the receiving water documented in 

the NOI submitted for each discharge. Out of 78 facilities, 60 completed groundwater cleanup or 

changed to different cleanup methods that obviate the need to discharge any treated groundwater.  

C. As of November 2011, 18 Dischargers had filed a report of waste discharge by submitting an NOI to 

continue their discharge authorization under this NPDES General Permit. In the process of 

reviewing and approving NOIs, supplemental information may be requested from a subset of these 

facilities. It may also be necessary to visit facilities for which an NOI has been submitted, to observe 

operations and collect additional data to determine the eligibility of authorizing those discharges 

California Integrated Water Quality 

System (CIWQS) Regulatory measure 

and Place ID 

A CIWQS Place ID and Regulatory measure identification number will be 

assigned to a facility when the Executive Officer issues the Authorization to 

Initiate Discharge 

Discharger 

NOI Form in Attachment B 

Name of Facility 

Facility Address 

Facility Contact, Title, Phone, and 

email address 

Consultant Name, Phone, and email 

address 

Authorized Person to Sign and Submit 

Reports 

Mailing Address and Contact Person 

Name, Phone, and email address 

Billing Address and Contact Person 

Name, Phone, and email address 

Type of Project 

Major or Minor Facility Minor 

Pretreatment Program Not Applicable 

Reclamation Requirements Producer (See NOI in Attachment B) 

Facility Permitted Flow 

NOI Form in Attachment B 
Facility Design Flow 

Watershed 

Receiving Water Type 
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under this Order. This Order requires Dischargers to submit monitoring data according to the 

requirements contained in the Monitoring and Reporting Program (Attachment E). If monitoring 

data indicate significant contamination by metals, pesticides, or other conservative pollutants, 

Dischargers authorized under this Order may be required to apply for an individual NPDES permit. 

II.  FACILITY DESCRIPTION 

The facilities that may be covered under this Order are groundwater treatment facilities located at 

active or closed sites with solvent and/or fuel leaks. These groundwater treatment facilities are in 

operation to extract and treat groundwater polluted mainly by VOC and/or fuel components. This 

Order covers discharges from these facilities to all surface waters such as creeks, streams, rivers 

including flood control channels, lakes, or San Francisco Bay. Such discharges may occur directly to 

surface waters or through constructed storm drain systems. 

 

A. Description of Wastewater Treatment 

Dischargers authorized under this Order typically use aeration and/or granular activated carbon 

(GAC) systems to treat their groundwater prior to discharge. Facilities that use other types of 

treatment systems that are effective at removal of VOC pollutants may be covered by this Order 

subject to the approval of the Executive Officer. The most common VOC pollutants contained in 

the influent of these treatment systems are tetrachloroethylene and trichloroethylene. The most 

common pollutants contained in groundwater influent that has been contaminated by fuel leaks 

are benzene, ethylbenzene, toluene, total xylenes, methyl tertiary butyl ether (MTBE), and other 

petroleum hydrocarbons collectively called total petroleum hydrocarbons (TPHs). Other volatile 

or semi-volatile organic compounds may also be present in the influent of a subset of facilities 

regulated under this permit. Less commonly, inorganic pollutants, such as metals, are present in 

the influent and effluent and may be naturally occurring.  

 

Except for some inorganic compounds and some other organic compounds such as 1,4 dioxane, 

the concentrations of organic pollutants in the effluents of the discharges are usually below 

detectable levels. The Fuel and VOC Dischargers reported design flow rates ranging from 5 gpm 

to 840 gpm, and discharge flow rates ranging from 2.5 gpm to 605 gpm.  

 
The reported detection limit for benzene, ethylbenzene, toluene, total xylenes, and most VOC is 

0.5 microgram per liter (ug/L); for MTBE, the reported detection limit ranges from 0.5 to 5.0 

ug/L; for TPH, the reported detection limit is mostly 50.0 ug/L; and the reported detection limits 

for semi volatile organic compounds are mostly 5.0 or 10.0 ug/L.   

 

B. Discharge Points and Receiving Waters 

The NOI Form (Attachment B) requires every Discharger to provide the discharge location and a 

map highlighting the discharge path to surface waters.  

 

C. Summary of Existing Requirements 

The effluent limitation contained in the previously issued Fuel (Order No. R2-2006-0075) and VOC 

(Order No. R2-2009-0059) General Permits is summarized in Table F-2. Except the residual 

chlorine effluent limit in the VOC General NPDES permit, the effluent limitations contained in the 

previously issued Fuel and VOC General Permits were the same. 
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Table F-2. Historic Effluent Limitations  

No. Compound CAS 

Number 

Column A: Discharge to 

Drinking Water Areas
[2] 

Column B: Discharge to Other 

Surface Water Areas 

 

Average 

Monthly 

Effluent 

Limitation 

(µg/L) 

Maximum Daily 

Effluent 

Limitation 

(µg/L) 

Average 

Monthly 

Effluent 

Limitation 

(µg/L) 

Maximum Daily 

Effluent 

Limitation 

(µg/L) 

1 Benzene 71432  1  5 

2 
Carbon 

Tetrachloride 56235 0.25 [1] 0.50 4.4 5 

3 Chloroform 67663  5  5 

4 1,1-Dichloroethane 75343  5  5 

5 1,2-Dichloroethane 107062 0.38 [1] 0.5  5 

6 
1,1-

Dichloroethylene 75354 0.057 [1] 0.11[1] 3.2 5 

7 Ethylbenzene 100414  5  5 

8 
Methylene Chloride 

(Dichloromethane) 75092 4.7 5  5 

9 Tetrachloroethylene 127184 0.8 1.6  5 

10 Toluene 108883  5  5 

11 
Cis 1,2-

Dichloroethylene 156592  5  5 

12 
Trans 1,2-

Dichloroethylene 156605  5  5 

13 
1,1,1-

Trichloroethane 71556  5  5 

14 
1,1,2-

Trichloroethane 79005 0.6 1.2  5 

15 Trichloroethylene 79016 2.7 5  5 

16 Vinyl Chloride 75014  0.5  1 

17 Total Xylenes 1330207  5  5 

18 Methyl Tertiary 

Butyl Ether (MTBE) 1634044  5  5 

19 

Total Petroleum 

Hydrocarbons (as 

Gasoline or as 

Diesel)   50  50 

20 

Ethylene Dibromide  

(1,2-

Dibromoethane) 106934  0.05[1]  5 

21 Trichloro-            

trifluoroethane 76131  5  5 

22 Total Chlorine 

Residual --- --- 0.0[3] --- 0.0[3] 
Notes for Table F-2: 

[1]  If reported detection level is greater than effluent limit, then a non-detect result using a 0.5 µg/L detection level will not be deemed to be out of 

compliance. 
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[2]  Drinking water areas are defined as surface waters with the existing or potential beneficial uses of “municipal and domestic supply” and 

“groundwater recharge” (the latter includes recharge areas to maintain salt balance or to halt salt water intrusion into fresh water aquifers). 

[3] There shall be no detectable levels of residual chlorine in the effluent (a non-detect result using a detection level equal or less than 0.08 

milligram per liter (mg/L) will not be deemed to be out of compliance).  This limit only applies to Dischargers that chlorinate their extracted 

groundwater. 

 

D. Compliance Summary 

 

Forty-four  effluent limit and 17 late reporting violations (for a total of 61 violations) are 

reported in CIWQS during the term of the Fuel General Permit.  On average, the Dischargers 

reported effluent limit compliance rates of about 99% for TPHd, TPHg, and on-time report 

submittal, and almost 100% for the remaining pollutants with effluent limits in Table F-2.  

Regional Water Board enforcement staff completed enforcement actions for 53 of these 

violations, and continues to review the remaining 8 violations. The VOC General Permit 

compliance summary is on page F-4 of Order No. R2-2009-0059. 

 

E. Planned Changes  

 

As required in Attachment D, a Discharger authorized under this Order shall submit a modified 

NOI before making any material change in the character, location, or volume of the discharge. 

 

III. APPLICABLE PLANS, POLICIES, AND REGULATIONS 

 

The requirements contained in the Order are based on the requirements and authorities described in 

this section. 

 

A. Legal Authorities 
 

This Order is issued pursuant to section 402 of the federal Clean Water Act (CWA) and 

implementing regulations adopted by the U.S. Environmental Protection Agency (USEPA) and 

chapter 5.5, division 7 of the California Water Code [(CWC), commencing with section 13370]. It 

shall serve as a NPDES permit for point source discharges from these facilities to surface waters. 

This Order also serves as General Waste Discharge Requirements (GWDRs) pursuant to CWC 

article 4, chapter 4, division 7 (commencing with section 13260). States may request authority to 

issue general NPDES permits pursuant to Code of Federal Regulations, Title 40, Chapter 1, 

Subchapter D, part 122.28 (40 CFR 122.28). 40 CFR 122.28 provides for the issuance of general 

permits to regulate discharges of waste which result from similar operations, are the same types of 

waste, require the same effluent limitations, require similar monitoring, and are more appropriately 

regulated under a general permit rather than individual permits. This general permit meets the 

requirements of 40 CFR 122.28 because the discharges and proposed discharges: 
 

 result from similar operations (all involve extraction, treatment, and discharge of 

groundwater); 

 are the same types of waste (all are groundwater containing VOC, fuel components, and 

other related wastes due to leaks and spills); 

 require similar effluent limitations for the protection of the beneficial uses of surface waters 

in the San Francisco Bay Region (this general permit does not cover direct discharges to the 

Pacific Ocean); 
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 require similar monitoring; and 

 are more appropriately regulated under a general permit rather than individual permits. 

 

B. California Environmental Quality Act (CEQA) 

 

Under CWC section 13389, this action to issue an NPDES permit is exempt from the provisions of 

CEQA. 

C. State and Federal Regulations, Policies, and Plans 

 

1. Water Quality Control Plans. The Water Quality Control Plan for the San Francisco Bay 

Basin (the Basin Plan) is the Regional Water Board’s master water quality control planning 

document. It designates beneficial uses and water quality objectives (WQOs) for waters of 

the State, including surface and groundwater. It also includes implementation programs to 

achieve WQOs. The Basin Plan was duly adopted by the Regional Water Board and 

approved by the State Water Resources Control Board (State Water Board), the Office of 

Administrative Law, and USEPA. Requirements of this Order implement the Basin Plan.  

The 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 plan. The Basin Plan states that the beneficial uses of any specifically identified 

water body generally apply to its tributary streams. The Basin Plan may not specifically 

identify beneficial uses for every receiving water regulated under this permit, but identifies 

present and potential uses for the downstream water body, to which the receiving water, via 

an intermediate water body, is tributary. These potential and existing beneficial uses are: 

municipal and domestic supply, fish migration and fish spawning, industrial service supply, 

navigation, industrial process supply, marine habitat, agricultural supply, estuarine habitat, 

groundwater recharge, shellfish harvesting, water contact and non-contact recreation, ocean, 

commercial, and sport fishing, wildlife habitat, areas of special biological significance, cold 

freshwater and warm freshwater habitat, and preservation of rare and endangered species for 

surface waters and municipal and domestic supply, industrial service supply, industrial 

process supply, agricultural supply, and freshwater replenishment for groundwaters. In 

addition, the Basin Plan implements State Water Board Resolution No. 88-63, which 

established state policy that all waters, with certain exceptions, should be considered suitable 

or potentially suitable for municipal or domestic supply. Requirements of this Order 

implement the Basin Plan. 

 

On September 18, 1975, the State Water Board adopted the Water Quality Control Plan for 

Control of Temperature in the Coastal Interstate Waters and Enclosed Bays and Estuaries of 

California (hereinafter the Thermal Plan). The Thermal Plan contains objectives governing 

cooling water discharges, providing different and specific numeric and narrative water 

quality objectives for new and existing discharges. 

 

The State Water Board’s Water Quality Control Plan for Enclosed Bays and Estuaries—Part 

1, Sediment Quality became effective on August 25, 2009. This plan supersedes other 

narrative sediment quality objectives and establishes new sediment quality objectives and 
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related implementation provisions for specifically defined sediments in most bays and 

estuaries. 

 

2. National Toxics Rule (NTR) and California Toxics Rule (CTR). USEPA adopted the 

NTR on December 22, 1992, and amended it on May 4, 1995, and November 9, 1999. About 

40 criteria in the NTR and apply in California. On May 18, 2000, USEPA adopted the CTR. 

The CTR promulgated new toxics criteria for California and, in addition, incorporated the 

previously adopted NTR criteria that applied in the State. The CTR was amended on 

February 13, 2001. These rules contain water quality criteria (WQC) for priority toxic 

pollutants. 

3. State Implementation Policy. On March 2, 2000, the State Water Board adopted the Policy 

for Implementation of Toxics 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 through the NTR 

and to the WQOs established in the Basin Plan. The SIP became effective on May 18, 2000, 

with respect to the priority pollutant criteria promulgated through the CTR. The State Water 

Board adopted amendments to the SIP on February 24, 2005, which 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 Order 

implement the SIP. 

4. 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 

[65 Fed. Reg. 24641 (April 27, 2000), codified at 40 CFR 131.21]. Under the revised 

regulation (also known as the Alaska Rule), new and revised standards submitted to USEPA 

after May 30, 2000, must be approved by USEPA 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. 

5. Antidegradation Policy. 40 CFR 131.12 requires that state WQS include an antidegradation 

policy consistent with the federal policy. The State Water Board established California’s 

antidegradation policy in State Water Board Resolution 68-16, which incorporates the federal 

antidegradation policy where the federal policy applies under federal law and requires that 

existing quality of waters be maintained unless degradation is justified based on specific 

findings. The Regional Water Board’s Basin Plan implements, and incorporates by reference, 

both the State and federal antidegradation policies.  

6. Anti-Backsliding Requirements. CWA Sections 402(o)(2) and 303(d)(4) and 40 CFR 

122.44(l) 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. This Order retains 

effluent limitations no less stringent than those established by previous orders. 

 



                     

 
Attachment F – Fact Sheet          F-11 

For VOC and Fuel General NPDES Permit No. CAG912002 
 

 

 

D. Impaired Water Bodies on CWA 303(d) List 

 

In November 2006, USEPA approved a revised list of impaired water bodies prepared pursuant 

to CWA section 303(d), which requires identification of specific waterbodies where it is 

expected that water quality standards will not be met after implementation of technology-based 

effluent limitations on point sources. In November 2010, USEPA partially approved an updated 

303(d) list.  Where it has not already done so, the Regional Water Board plans to adopt Total 

Maximum Daily Loads (TMDLs) for pollutants on the 303(d) list.  TMDLs establish wasteload 

allocations for point sources and load allocations for non-point source sand are established to 

achieve the water quality standards for the impaired waterbodies. The SIP requires final effluent 

limitations for all 303(d)-listed pollutants to be based on total maximum daily loads and 

associated waste load allocations.  

 

IV. 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. There are two principal bases for effluent limitations in 40CFR: Section 122.44(a) 

requires that permits include applicable technology-based limitations and standards; and 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.  

 

Several specific factors affecting the development of limitations and requirements in this Order are 

discussed as follows: 

 

A. Discharge Prohibitions 

 

1. Prohibition III.A (Unauthorized discharges of extracted and treated groundwater are 

prohibited):  This discharge prohibition is retained from the previously issued Fuel and 

VOC General Permits and is based on CWC section 13260, which requires filing of a report 

of waste discharge (ROWD) before discharges can occur. Discharges which have not been 

described in a Discharger’s NOI are prohibited.  

 

2. Prohibition III.B (Discharges of effluent other than extracted groundwater treated only 

with approved chemicals are prohibited): This prohibition is retained from the previously 

issued Fuel and VOC General Permits and is based on the fact that the requirements in the 

Order were developed for discharges of treated groundwater from VOC or fuel-contaminated 

groundwater sites so only discharges associated with this type of activity can be permitted 

under this Order.  

 

3. Prohibition III.C (Discharges in excess of the authorized flow rate are prohibited): This 

prohibition is retained from the previously issued Fuel and VOC General Permits. The basis 

for the prohibition is the same rationale documented for Prohibition III.A. Dischargers have 

submitted NOIs that included a description of treatment facility design and the maximum 
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design flow rate, certified by a professional engineer.  Flows in excess of the design flow rate 

may result in lowering the reliability of achieving compliance with water quality 

requirements.  

 

4. Prohibition III.D (No scouring or erosion due to discharge of extracted and treated 

groundwater at the point where a storm drain discharges to a receiving water): This 

prohibition is retained from the previously issued Fuel and VOC General Permits, with slight 

revisions for consistency with similar provisions of the Municipal Regional Stormwater 

NPDES Permit (Order No. R2-2009-0074), and is based on the sediment and erosion control 

goals of section 4.19 of the Basin Plan.  

 

5. Prohibition III.E (No pollution, contamination, or nuisance):  This prohibition is based 

on CWC section 13050, and has been retained from the previously issued Fuel and VOC 

General Permits. 

 

6. Prohibition III.F (No bypass or overflow of untreated or partially treated polluted 

groundwater):  This prohibition is retained from the previously issued Fuel and VOC 

General Permits and is based on 40 CFR 122.41(m). 

 

B. Shallow Water Discharges and Basin Plan Discharge Prohibition 1 

 

The Basin Plan (Chapter 4, Table 4-1, Discharge Prohibition 1) prohibits discharges not 

receiving a minimum 10:1 initial dilution or to dead end sloughs. In accordance with the Basin 

Plan, this Order continues to grant Dischargers an exception to the discharge prohibition for 

discharges to shallow waters. The exception is based on section 4.2 of the Basin Plan, which 

states that an exception to Prohibition 1 will be considered where:  
 

• A discharge is approved as part of a reclamation project; or 

• It can be demonstrated that net environmental benefits will be derived as a result of the 

discharge; or 

• A discharge is approved as part of a groundwater cleanup project and, in accordance with 

Resolution No. 88-160 ‘Regional Board Position on the Disposal of Extracted 

Groundwater from Groundwater Clean-Up Projects’, it has been demonstrated that 

neither reclamation nor discharge to a publicly owned treatment works is technically and 

economically feasible, and the discharger has provided certification of the adequacy and 

reliability of treatment facilities and a plan that describes procedures for proper operation 

and maintenance of all treatment facilities. 

 

The Basin Plan further states: 
 

Significant factors to be considered by the Regional Water Board in reviewing requests 

for exceptions will be the reliability of the discharger’s system in preventing inadequately 

treated wastewater from being discharged to the receiving water and the environmental 

consequences of such discharges. 

 

To comply with the exception, this Order requires Dischargers to document in the NOI 

application that neither reclamation nor discharge to a POTW is technically and economically 
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feasible.  In addition, to prevent inadequately treated wastewater from being discharged to 

receiving waters, Dischargers are required to document in the NOI that the discharge of 

inadequately treated waste will be reliably prevented. 

 

C. Technology-Based Effluent Limitations 

If any extracted and treated groundwater receives less than proper treatment, the pollutants listed 

in Table F-2 may be discharged at levels that have a reasonable potential to cause or contribute 

to an exceedance of any applicable criterion established by the USEPA pursuant to CWA section 

303. 

 

1. Scope and Authority 

The CWA requires technology-based effluent limitations (TBELs) 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. BPT standards apply to 

toxic, conventional, and non-conventional 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. BAT standards apply to toxic and non-conventional pollutants. 

 Best conventional pollutant control technology (BCT) represents the control from existing 

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 125.3 authorize the use of Best Professional Judgment (BPJ) to derive TBELs 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 

125.3. 

2. Applicable Technology-Based Effluent Limitations 

Regional Water Board staff used BPJ in developing TBELs in this Order. BPJ is defined as the 

highest quality technical opinion developed by a permit writer after consideration of all 

reasonably available and pertinent data or information that forms the basis for the terms and 

conditions of a NPDES permit. The authority for BPJ is contained in CWA section 402(a)(1). 
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In the treatment systems regulated by this Order, organic compounds, including VOC and 

petroleum compounds, are removed from contaminated groundwater using such technologies as 

air stripping and activated carbon. Treated groundwater is then discharged to surface waters. 

When properly designed and operated, these treatment systems can lower the concentration of 

such pollutants to levels below analytical detection limits.  

USEPA Region 9 issued a document titled NPDES Permit Limitations for Discharge of 

Contaminated Groundwater: Guidance Document (USEPA, 1986) in which USEPA concluded 

that the cost of reducing concentrations of most organic compounds commonly detected in 

contaminated groundwater to a non-detect concentration of 5 µg/L, and to a non-detect 

concentration for vinyl chloride of 1 µg/L, is considered economically achievable.  

Based on an understanding that available treatment technologies can economically remove 

organic pollutants from contaminated groundwater, the Regional Water Board has established 

TBELs using BPJ at 5.0 µg/L for benzene, carbon tetrachloride, chloroform, 1,1-dichloroethane, 

1,2-dichloroethane, 1,1-dichloroethylene, ethylbenzene, methylene chloride, tetrachloroethylene, 

Toluene, Cis 1,2-Dichloroethylene, Trans 1,2-Dichloroethylene, 1,1,1-Trichloroethane, 

1,1,2-Trichloroethane, Trichloroethylene, and total xylenes, and at 1.0 µg/L for vinyl chloride.  

Petroleum-based compounds and fuel additives are commonly found at sites with fuel or fuel 

VOC commingled plumes.  This Order therefore retains TBELs for TPHs, ethylene dibromide, 

and MTBE from the previous Fuel General Permit.  Limitations for TPH are 50 µg/L and for 

ethylene dibromide and MTBE are 5 µg/L, which reflect a level of treated wastewater quality 

that is economically achievable by the treatment technologies contemplated by this Order.  

Because a number of facilities covered under the Fuel General Permit are former semiconductor 

manufacturing operations, which used trichlorotrifluoroethane (Freon 113) in a manufacturing 

process and have detected concentrations of this compound in contaminated groundwater, this 

Order retains the effluent limitation from the previous Fuel General Permit for Freon. The 

effluent limitation of 5 µg/L reflects a level of treated wastewater quality that is economically 

achievable by the treatment technologies contemplated by this Order.  

Table F-3, below, summarizes the TBELs established by this Order. 

Table F-3. Summary of Technology-Based Effluent Limitations 

 

No. 

 

Compound 

 

Limitations Established by BPJ 

USEPA RWB 

1 Benzene 5 --- 

2 Carbon Tetrachloride 5 --- 

3 Chloroform 5 --- 

4 1,1-Dichloroethane 5 --- 

5 1,2-Dichloroethane 5 --- 

6 1,1-Dichloroethylene 5 --- 

7 Ethylbenzene 5 --- 
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No. 

 

Compound 

 

Limitations Established by BPJ 

USEPA RWB 

8 Methylene Chloride 5 --- 

9 Tetrachloroethylene 5 --- 

10 Toluene 5 --- 

11 Cis-1,2-Dichloroethylene 5 --- 

12 Trans-1,2-Dichloroethylene 5 --- 

13 1,1,1-Trichloroethane 5 --- 

14 1,1,2-Trichloroethane 5 --- 

15 Trichloroethylene 5 --- 

16 Vinyl Chloride 1 --- 

17 Total Xylenes 5 --- 

18 
Methyl Tertiary Butyl Ether 

(MTBE) 
5 5 

19 
Total Petroleum Hydrocarbons 

(TPH) 
--- 50 

20 
Ethylene Dibromide  

(1,2-Dibromoethane) 
--- 5 

21 Trichlorotrifluoroethane --- 5 

 

 

D. Water Quality-Based Effluent Limitations (WQBELs) 

WQBELs have been derived to implement WQOs that protect beneficial uses. Both the beneficial 

uses and the WQOs have been approved pursuant to federal law. The procedures for calculating 

individual WQBELs are based on the SIP and the Basin Plan. Most Basin Plan beneficial uses and 

WQOs were approved under State law and submitted to and approved by USEPA prior to May 30, 

2000. Any WQOs and beneficial uses submitted to USEPA prior to May 30, 2000, but not approved 

by USEPA before that date, are nonetheless “applicable water quality standards for purposes of the 

[Clean Water] Act” pursuant to 40 CFR 131.21(c)(1). Collectively, this Order’s restrictions on 

individual pollutants are no more stringent than those required by CWA water quality standards.  

1. Scope and Authority 

a. 40 CFR 122.44(d)(1)(i) mandates that permits include effluent limitations for all 

pollutants that are or may be discharged at levels that have reasonable potential to cause 

or contribute to an excursion of a water quality standard, including numeric and narrative 

objectives within a standard. As specified in 40 CFR 122.44(d)(1)(i), permits are required 

to include WQBELs for all pollutants “which the Director determines are or may be 

discharged at a level which will cause, have the 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 beneficial uses of the receiving water as 
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specified in the Basin Plan, and achieve applicable WQOs contained in other state plans 

and policies, and applicable WQC contained in the CTR and NTR. 

b. NPDES regulations and the SIP provide the basis to establish Maximum Daily Effluent 

Limitations (MDELs).  

(1) NPDES regulations at 40 CFR 122.45(d) state, “For continuous discharges all permit 

effluent limitations, standards, and prohibitions, including those necessary to achieve 

water quality standards, shall unless impracticable be stated as maximum daily and 

average monthly discharge limitations for all discharges other than publicly owned 

treatment works.”  

(2) SIP section 1.4 requires WQBELs to be expressed as MDELs and average monthly 

effluent limitations (AMELs).  

c. MDELs are used in this Order to protect against acute water quality effects. MDELs are 

necessary for preventing fish kills or mortality to aquatic organisms. 

2. Applicable Beneficial Uses and Water Quality Criteria and Objectives 

The WQOs applicable to the receiving waters for these discharges are from the Basin Plan; 

the CTR, established by USEPA at 40 CFR 131.38; and the NTR, established by USEPA at 

40 CFR 131.36. Some pollutants have WQOs established by more than one of these three 

sources. 

a. Basin Plan. The Basin Plan specifies numeric WQOs for 10 priority toxic pollutants, as 

well as narrative WQOs for toxicity and bioaccumulation in order to protect beneficial 

uses. The pollutants for which the Basin Plan specifies numeric objectives are arsenic, 

cadmium, chromium (VI), copper in fresh and marine water, lead, mercury, nickel, silver, 

zinc, and cyanide. The narrative toxicity objective states, “All waters shall be maintained 

free of toxic substances in concentrations that are lethal to or that produce other 

detrimental responses in aquatic organisms.” The bioaccumulation objective states, 

“Controllable water quality factors shall not cause a detrimental increase in 

concentrations of toxic substances found in bottom sediments or aquatic life. Effects on 

aquatic organisms, wildlife, and human health will be considered.” Effluent limitations 

and provisions contained in this Order are designed to implement these objectives, based 

on available information.  

The Basin Plan also contains a narrative objective for surface waters designated for use 

as a domestic or municipal supply (MUN) which states that these surface waters shall not 

contain concentrations of constituents in excess of the maximum contaminant levels 

(MCLs) or secondary MCLs specified in Title 22 of the California Code of Regulations. 

Effluent limitations and provisions contained in this Order are designed to implement 

these objectives, based on available information.  

b. CTR. The CTR specifies numeric aquatic life criteria for 23 priority toxic pollutants and 

numeric human health criteria for 57 priority toxic pollutants. These criteria apply to all 
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inland surface waters and enclosed bays and estuaries of the San Francisco Bay Region, 

although Tables 3-3 and 3-4 of the Basin Plan include numeric objectives for certain of 

these priority toxic pollutants, which supersede criteria of the CTR (except in the South 

Bay south of the Dumbarton Bridge). 

Human health criteria are further identified as “water and organisms” and “organisms 

only.” The CTR criteria applicable to “water and organisms” are applied in the 

Reasonable Potential Analysis (RPA) for discharges to receiving waters with a MUN 

designation, and criteria applicable to “organisms only” were used in the RPA for 

discharges to receiving waters that are not MUN-designated.   

c. NTR. The NTR establishes numeric aquatic life criteria for selenium and numeric 

“organisms only” human health criteria for 33 toxic pollutants for waters of San 

Francisco Bay upstream to, and including Suisun Bay and the San Joaquin-Sacramento 

River Delta.  

d. Sediment Quality Objectives. The Water Quality Control Plan for Enclosed Bays and 

Estuaries – Part 1, Sediment Quality contains a narrative WQO, “Pollutants in sediments 

shall not be present in quantities that, alone or in combination, are toxic to benthic 

communities in bays and estuaries of California.” This WQO is to be implemented by 

integrating three lines of evidence: sediment toxicity, benthic community condition, and 

sediment chemistry. The policy requires that is the Regional Water Board determines that 

a discharge has reasonable potential to cause or contribute to an exceedance of this 

WQO, it is to impose the WQO as a receiving water limit.  

e. Basin Plan Receiving Water Salinity Policy. The Basin Plan (like the CTR and the 

NTR) states that the salinity characteristics (i.e., freshwater vs. saltwater) of the receiving 

water are to be considered in determining the applicable WQOs. Freshwater criteria 

apply to discharges to waters with salinities equal to or less than one part per thousand 

(ppt) at least 95 percent of the time. Saltwater criteria apply to discharges to waters with 

salinities equal to or greater than 10 ppt at least 95 percent of the time in a normal water 

year. For discharges to water with salinities between these two categories, or tidally 

influenced freshwaters that support estuarine beneficial uses, the WQOs are the lower of 

the salt or freshwater WQOs (the latter calculated based on ambient hardness) for each 

substance.  

Receiving waters considered by for this permit are the San Francisco Bay and other 

estuarine and tidally influences waters, and inland freshwaters. The Basin Plan 

implements State Water Board Resolution No. 88-63, which establishes State policy that 

all waters, with certain exceptions, should be considered suitable or potentially suitable 

for municipal or domestic supply (MUN). Because of marine influence on all reaches of 

San Francisco Bay and other tidally influenced waters, total dissolved solids levels 

exceed 3,000 mg/L and thereby meet an exception to State Water Board Resolution No. 

88-63. The RPA therefore separately considered criteria that were applicable to receiving 

waters with a MUN designation and to receiving waters that are not MUN-designated.  
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Aquatic life criteria were based on the most stringent of the fresh and salt water criteria, 

to be fully protective of all receiving waters.  

f. Receiving Water Hardness. Ambient hardness values are used to calculate freshwater 

WQOs that are hardness dependent. In determining the WQOs for this Order, Regional 

Water Board staff used a hardness value of 100 mg/L as CaCO3, which is a conservative 

value and generally protective of aquatic life in all circumstances contemplated by the 

General Permit.   

g. Site-Specific Translators (SSTs). NPDES regulations at 40 CFR 122.45(c) require that 

effluent limitations for metals be expressed as total recoverable metal. Since applicable 

WQOs for metals are typically expressed as dissolved metal, translators must be used to 

convert metals concentrations from dissolved to total recoverable and vice versa. The 

CTR includes default translators; however, site-specific conditions, such as water 

temperature, pH, suspended solids, and organic carbon greatly affect the form of metal 

(dissolved, non-filterable, or otherwise) present in the water and therefore available to 

cause toxicity. In general, the dissolved form of the metal is more available and more 

toxic to aquatic life than non-filterable forms. Site-specific translators can be developed 

to account for site-specific conditions, thereby preventing exceedingly stringent or under 

protective WQOs.  

Receiving waters for discharges from the facilities covered under the General Permit are 

varied, and, therefore, site specific conditions are varied. In determining the need for and 

calculating WQBELs for all metals except for copper and nickel, the Regional Water 

Board has used default translators established by the USEPA in the CTR at 40 CFR 

131.38 (b) (2), Table 2 to be protective in all circumstances.  Most discharges are 

anticipated to eventually enter San Francisco Bay, and, therefore, the site specific 

translators were applied in determining criteria for copper and nickel.  For copper, the 

Regional Water Board applied the SSTs adopted by Regional Water Board Resolution 

No. R2-2007-0042 for North and Central San Francisco Bay, and the SST contained in 

the Basin Plan Table 7.2.1-1 for South San Francisco Bay. For nickel, the Regional 

Water Board applied the translators for North and Central San Francisco Bay based on 

the recommendation of the Clean Estuary Partnership’s North of Dumbarton Bridge 

Copper and Nickel Development and Selection of Final Translators (2005), and applied 

the translators contained in Table 7.2.1-1 of the Basin Plan for South San Francisco Bay. 

These translators for copper and nickel are summarized below.  

Table F-4. SSTs for Copper and Nickel for San Francisco Bay 

 Copper Nickel 

San Francisco Bay Segment AMEL 

Translator 

MDEL 

Translator 

AMEL 

Translator 

MDEL 

Translator 

North  0.38 0.66 0.27 0.57 

Central  0.73 0.87 0.65 0.85 

South  0.53 0.53 0.44 0.44 
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3. Determining the Need for WQBELs 

Assessing whether a pollutant has Reasonable Potential is the fundamental step in 

determining whether or not a WQBEL is required.  

 

a. Reasonable Potential Methodology 

For priority pollutants and most other toxic pollutants, the RPA identifies the observed 

maximum effluent concentration (MEC) for each pollutant based on effluent 

concentration data. There are three triggers in determining Reasonable Potential 

according to SIP Section 1.3.  

(1) The first trigger (Trigger 1) is activated if the MEC is greater than or equal to the 

lowest applicable WQO (MEC   WQO), which has been adjusted, if appropriate, for 

pH, hardness, and translator data. If the MEC is greater than or equal to the adjusted 

WQO, then that pollutant has Reasonable Potential, and a WQBEL is required. 

(2) The second trigger (Trigger 2) is activated if the observed maximum ambient 

background concentration (B) is greater than the adjusted WQO (B > WQO), and the 

pollutant is detected in any of the effluent samples (MEC > ND).   

(3) The third trigger (Trigger 3) is activated if a review of other information determines 

that a WQBEL is required to protect beneficial uses, even though both MEC and B 

are less than the WQO/WQC.  

b. Effluent Data 

Each Discharger currently covered under the Fuel General Permit was required to 

conduct effluent monitoring pursuant to the Self-Monitoring Program for Order No. R2-

2006-0075.  The Regional Water Board analyzed the Dischargers’ priority pollutant data 

and the nature of the discharges to determine if discharges have Reasonable Potential. 

Effluent data used to conduct this RPA consisted of data submitted as part of each Fuel 

General Permit facility’s NOI which was combined with data submitted by facilities as 

part of the NOI application for coverage under the VOC General Permit. The Regional 

Water Board analyzed effluent quality data collected from 2004 to 2011 for a total of 55 

facilities (43 from the VOC General Permit and 12 from the Fuel General Permit) in the 

San Francisco Bay Region. Effluent monitoring data from three NOIs received after the 

July 15, 2011, due date were not included in this RPA. 

From this analysis, it was concluded that the data for metals would be excluded for use in 

RPA pursuant to SIP 1.2. The reason is that the metals were detected only occasionally 

and at low levels likely from natural background in the groundwater.  

c. Ambient Background Data 

The SIP states that, for calculating WQBELs, ambient background concentrations are 

either the observed maximum ambient water column concentrations or, for objectives 



                     

 
Attachment F – Fact Sheet          F-20 

For VOC and Fuel General NPDES Permit No. CAG912002 
 

 

 

intended to protect human health from carcinogenic effects, the arithmetic mean of 

observed ambient water concentrations. Ambient background concentrations are the 

observed maximum detected water column concentrations for aquatic life protection.  

 

Because the receiving waters for discharges from the facilities covered under this Order 

are varied, receiving water background concentrations were not considered for this RPA.  

 

d. Reasonable Potential Determination for Priority Pollutants 

The MECs and the most stringent applicable WQC used in the RPA are presented in the 

following table, along with the RPA results (yes or no) for each pollutant. Reasonable 

Potential was not determined for all pollutants because there are not applicable WQC for 

all pollutants, or monitoring data are not available for others. Based on a review of the 

effluent data, the pollutants that demonstrate reasonable potential by Trigger 1 are 

benzene, bromoform, chlorodibromomethane, 1,2-dichloroethane, 1,1-dichloroethylene, 

methylene chloride, trichloroethylene, vinyl chloride, and bis(2-ethylhexyl)phthalate.  

The Regional Water Board has also determined that Reasonable Potential exists to 

exceed water quality objectives, by Trigger 3, for the organic pollutants that have been 

identified as pollutants that are commonly present in VOC and fuel-contaminated 

groundwater (i.e., those pollutants for which TBELs have been established.) As these 

TBELs limitations are achievable dependent on the proper design and operation of 

treatment systems, there is Reasonable Potential for excursions above applicable water 

quality criteria for these pollutants if the system is not designed or operated correctly.   

Total residual chlorine is also identified as a pollutant with Reasonable Potential to 

exceed the Basin Plan narrative toxicity objective, as determined by Trigger 3. The 

Regional Water Board has identified that chlorine may be used in conjunction with air 

stripping and/or activated carbon treatment systems to control biological growth, and 

therefore Reasonable Potential exists for total residual chlorine for those facilities that 

use it.  

Table F-5. Summary of RPA Results 

CTR # Priority Pollutants 

MEC or 

Minimum 

DL [1][2] 

(g/L) 

Governing Applicable Criteria (g/L) 

RPA Results 
[3] 

Aquatic Life Human Health 

(Most 

stringent of 

salt and fresh 

water) 

CTR Water 

+ 

Organisms 

Basin 

Plan 

Title 

22 

MCLs 

CTR 

Organisms 

Only 

1 Antimony 21 --- 14 6 4300 Ud 

2 Arsenic 140 36 --- 10 --- Ud 

3 Beryllium 0.00053 --- --- 4 --- Ud 

4 Cadmium 0.36 1.1 --- 5 --- Ud 

5a Chromium (III) NA 207 --- 50 --- Ud 

5b Chromium (VI) 14 11 --- --- --- Ud 

6 Copper 24 4.7[4] --- 1000 --- Ud 
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CTR # Priority Pollutants 

MEC or 

Minimum 

DL [1][2] 

(g/L) 

Governing Applicable Criteria (g/L) 

RPA Results 
[3] 

Aquatic Life Human Health 

(Most 

stringent of 

salt and fresh 

water) 

CTR Water 

+ 

Organisms 

Basin 

Plan 

Title 

22 

MCLs 

CTR 

Organisms 

Only 

Copper 24 3.4[5] --- 1000 --- Ud 

Copper 24 5.9[6] --- 1000 --- Ud 

7 Lead 0.048 3.2 --- --- --- Ud 

8 Mercury (303d listed) 0.00082 0.025 0.050 2 0.051 Ud 

9 

Nickel 49 19[7] 610 100 4600 Ud 

Nickel 49 13[8] 610 100 4600 Ud 

Nickel 49 30[9] 610 100 4600 Ud 

10 Selenium (303d listed) 25 5.0 --- --- --- Ud 

11 Silver <0.25 2.2 --- --- --- Ud 

12 Thallium 7.3 --- 1.7 2.0 6.3 Ud 

13 Zinc 150 86 --- 5000 --- Ud 

14 Cyanide 30 2.9[10] 700 150 220,000 Ud 

19 Benzene 1.2 --- 1.2 1 71 Yes 

20 Bromoform 5.2  4.3 --- 360 Yes 

23 Chlorodibromomethane 2.8 --- 0.401 --- 34 Yes 

26 Chloroform 7.1 --- No Criteria Yes 

28 1,1-Dichloroethane 4.1 --- --- 5 --- Yes 

29 1,2-Dichloroethane 0.6 --- 0.38 0.5 99 Yes 

30 1,1-Dichloroethylene 5.7 --- 0.057 6 3.2 Yes 

33 Ethylbenzene <0.5 --- 3100 300 29,000 Yes 

36 Methylene Chloride 23 --- 4.7 5 1600 Yes 

38 Tetrachloroethylene 25 --- 0.8 5 8.85 Yes 

39 Toluene 3.07 --- 6800 150 200,000 Yes 

--- 1,2-Cis-Dichloroethylene 20 --- --- 6 --- Yes 

40 1,2-Trans-Dichloroethylene 4.2 --- 700 10 140,000 Yes 

41 1,1,1-Trichloroethane 15 --- --- 200 --- Yes 

42 1,1,2-Trichloroethane 0.5 --- 0.60 5 42 Yes 

43 Trichloroethylene 460 --- 2.7 5 81 Yes 

44 Vinyl Chloride 2.1 --- 2 0.5 525 Yes 

68 Bis-2(ethylhexyl)phthalate 100  1.8 4 5.9 Yes 

70 Butylbenzyl Phthalate 22 --- 3000 --- 5200 No 

--- Total Xylenes 3 --- --- 1750 --- Yes 

--- 

Methyl Tertiary Butyl Ether 

(MTBE) 2.7 --- --- 13 --- Yes 

--- 

Total Petroleum Hydrocarbons 

(TPH) 1600 No Criteria Ud 

--- Ethylene Dibromide <0.05 --- --- 0.05 --- Yes 

--- Trichlorotrifluoroethane 5.4 --- --- 1200 --- Yes 

--- Total Residual Chlorine[11] NA --- --- --- --- Yes 

Notes for Table F-5:  

[1] The Maximum Effluent Concentration (MEC) and maximum background concentration are the actual detected concentrations unless preceded by 

a “<” sign, in which case the value shown is the minimum detection level (DL). 

[2] The MEC or maximum background concentration is “Not Available” (NA) when there are no monitoring data for the constituent. 

[3] RPA Results   = Yes, if MEC > WQO/WQC, B > WQO/WQC and MEC is detected, or Trigger 3; 

 = No, if MEC and B are < WQO/WQC or all effluent data are undetected;  

 = Undetermined (Ud), if no criteria have been promulgated or there are insufficient data. For metals and cyanide, Ud was determined because as 

noted previously the reported discharge data were excluded for use in RPA pursuant to SIP 1.2. Though the detected levels are high as shown in 

the MECs above, these were in just a few samples. Metals and cyanide were detected only occasionally and generally at low levels likely from 
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natural background in the groundwater extracted for cleanup. Because this Order would exclude coverage for sites where there is persistent metals 

contamination, and the relative small load of background metals to the Bay from all the discharges, a finding of undetermined is appropriate. 

[4]  Criterion based on the Basin Plan marine SSO for copper, and the site-specific translators (0.53 acute and chronic) for the Lower and South Bay. 

[5]  Criterion based on the Basin Plan marine SSO for copper, and the site-specific translators (0.87 acute, 0.73 chronic) for the Central Bay. 

[6]  Criterion based on the Basin Plan marine SSO for copper, and the site-specific translators (0.66 acute, 0.38 chronic) for Suisun and San Pablo 

Bay.  

[7]  Criterion based on the Basin Plan marine SSO for nickel and the site-specific translators (0.44 acute and chronic) for the Lower and South Bay. 

[8]  Criterion based on the Basin Plan marine WQO for nickel, and the site-specific translators (0.85 acute, 0.65 chronic) for the Central Bay. 

[9]  Criterion based on the Basin Plan marine WQO for nickel, and the site-specific translators (0.57 acute, 0.27 chronic) for Suisun and San Pablo 

Bay. 

[10]  Criterion based on the Basin Plan marine SSO for cyanide.  

[11]  Total Residual Chlorine: The water quality objective applicable to total residual chlorine is the Basin Plan narrative objective for toxicity which 

states “[a]ll waters shall be maintained free of toxic substances in concentrations that are lethal to or that produce other detrimental responses in 

aquatic organisms.” 

 

e. Constituents with limited data  

In some cases, Reasonable Potential cannot be determined because effluent data are 

limited, or ambient background concentrations are unavailable. When additional data 

become available, further RPA will be conducted to determine whether numeric effluent 

limitations are necessary.  

f. Pollutants with No Reasonable Potential  

WQBELs are not included in this Order for constituents that do not demonstrate 

Reasonable Potential; however, monitoring for those pollutants is still required. If 

concentrations of these constituents are found to have increased significantly, the 

Discharger will be required to investigate the sources of the increases. Remedial 

measures are required if the increases pose a threat to receiving water quality.  

g. RPA Determination for Sediment Quality Objectives 

To date there is no evidence directly linking compromised sediment conditions to the 

discharges subject to this Order; therefore the Regional Water Board cannot draw a 

conclusion about Reasonable Potential for the discharges to cause or contribute to 

exceedances of the sediment quality objectives. However, due to the relatively small 

discharge volumes and the type and level of treatment, it is unlikely that the discharges 

would contribute to exceedance of sediment objectives.  

4. WQBEL Calculations  

a. Pollutants with Reasonable Potential. WQBELs were developed for the toxic and 

priority pollutants that were determined to have Reasonable Potential to cause or 

contribute to exceedances of the WQOs or WQC. The WQBELs were calculated based 

on WQOs and the appropriate procedures specified in Section 1.4 of the SIP. The WQOs 

used for each pollutant with Reasonable Potential are discussed below. 

b. Shallow/Deep Water Discharge. The Basin Plan defines a deep water discharge as a 

discharge through an outfall equipped with a diffuser that achieves a minimum initial 

dilution of 10:1. Because the General Permit authorizes discharges to many types of 

receiving waters, Dischargers covered under the General Permit are classified by the 
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Regional Water Board as shallow water discharges, so that the General Permit is 

protective under all circumstances. 

c. Dilution Credit. The General Permit assumes minimal dilution is available for 

discharges that it authorizes, and therefore no dilution credit is granted in calculating 

WQBELs. No dilution credit is granted because almost all discharges of treated 

groundwater regulated under this Order are to storm drain systems that discharge to 

rivers, creeks, and streams.  Many of these creeks and streams are dry during the summer 

months.  Therefore, for a few months of the year, these discharges may represent all or 

nearly all of the flow in some portions of the receiving creeks or streams. These 

discharges therefore also have the potential to recharge groundwaterss protected as 

drinking waters. 

d. Development of WQBELs for Specific Pollutants. To develop WQBELs for pollutants 

that demonstrate reasonable potential based on CTR human health criteria (benzene, 

bromoform, chlorodibromomethane, 1,2-dichloroethane, and bis(2-ethylhexyl)phthalate) 

, the average monthly effluent limitation (AMEL) is established as the most stringent 

WQC because the WQC are based on applicable human health criteria. To calculate the 

maximum daily effluent limitation (MDEL), the AMEL is multiplied by a MDEL/AMEL 

multiplier of 2.01, which assumes a coefficient of variation (CV) of effluent data of 0.60, 

because not enough data were available to calculate a CV. 

For pollutants with criteria based on Title 22 MCLs (benzene, vinyl chloride), where the 

MUN designation is applicable to the receiving water, MDELs are set equal to the MCL, 

because the MCLs are levels that shall not be exceeded in the receiving water, and no 

credit for dilution is granted.  

WQBELs for total residual chlorine are based in Table 4-2 of the Basin Plan.  

For the CTR metals and cyanide, WQBELs are not being established at this time. Instead, 

trigger values will be set for these inorganic pollutants as a backstop to ensuring that sites 

with metals or cyanide contamination are appropriately identified and addressed. 

Exceedance of these trigger values in the discharge would trigger actions specified Provision 

VI.C.6, which if warranted may also lead to termination of discharge authorization under this 

Order. 

Table F-6. Summary of WQBELs 

No. Compound Discharge to Receiving Waters 

used as Drinking Water Source
[1]

 

Discharge to Other Receiving 

Waters 

AMEL 

(µg/L) 

MDEL 

(µg/L) 

AMEL 

(µg/L) 

MDEL 

(µg/L) 

1 Benzene --- 1 71 142 

2 Carbon Tetrachloride 0.25 0.5 4.4 8.8 

3 Chloroform --- --- --- --- 

4 1,1-Dichloroethane --- 5 --- --- 
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No. Compound Discharge to Receiving Waters 

used as Drinking Water Source
[1]

 

Discharge to Other Receiving 

Waters 

AMEL 

(µg/L) 

MDEL 

(µg/L) 

AMEL 

(µg/L) 

MDEL 

(µg/L) 

5 1,2-Dichloroethane 0.38 0.5 99 199 

6 1,1-Dichloroethylene 0.057 0.11 3.2 6.4 

7 Ethylbenzene --- 300 29,000 58,000 

8 Methylene Chloride 4.7 9.4 1600 3200 

9 Tetrachloroethylene 0.8 1.6 8.85 17.8 

10 Toluene --- 150 200,000 400,000 

11 Cis-1,2-Dichloroethylene --- 6 --- --- 

12 Trans-1,2-Dichloroethylene --- 10 140,000 280,000 

13 1,1,1-Trichloroethane --- 200 --- --- 

14 1,1,2-Trichloroethane 0.60 1.2 42 84 

15 Trichloroethylene 2.7 5.4 81 160 

16 Vinyl Chloride --- 0.5 525 1060 

17 Total Xylenes --- 1750 --- --- 

18 Methyl Tertiary Butyl Ether 

(MTBE) 

--- 
13 

--- --- 

19 Total Petroleum 

Hydrocarbons (TPH) 

--- --- --- --- 

20 Ethylene Dibromide  

(1,2-Dibromoethane) 

--- 
0.05 

--- --- 

21 Trichlorotrifluoroethane --- 1200 --- --- 

22 Total Residual Chlorine[2] --- 0.0 --- 0.0 

Notes for Table F-6:  

[1] Receiving waters which are sources of drinking water are surface waters with the existing or potential beneficial use of 

Municipal and Domestic Supply, and/or Groundwater Recharge.  

[2] The total residual chlorine requirement is defined as below the limit of detection in standard test methods defined in the latest 

USEPA approved edition of Standard Methods for the Examination of Waste and Wastewater.  

5. Whole Effluent Toxicity (WET) 

The Basin Plan requires dischargers to either conduct flow-through effluent toxicity tests or 

perform static renewal bioassays (Chapter 4, Acute Toxicity) to measure the toxicity of 

wastewaters and to assess negative impacts upon water quality and beneficial uses caused by 

the aggregate toxic effect of the discharge of pollutants. This Order retains the effluent 

limitation for whole effluent acute toxicity. Compliance evaluation with these limitations is 

based on 96-hour static-renewal bioassays. All bioassays shall be performed according to the 

USEPA-approved method in 40 CFR Part 136, currently “Methods for Measuring the Acute 

Toxicity of Effluents and Receiving Water, 5th Edition.” 

 6.  Final Effluent Limitations 

The following table presents a summary of final effluent limitations for toxic pollutants 

established by this Order.  The most stringent of the TBELs and WQBELs are established by the 

Order as final effluent limitations.  For pollutants where the WQBEL is more stringent than the 
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TBEL, average monthly and maximum daily effluent limitations have been established, which is 

consistent with the SIP.  When the TBEL is limiting, only an MDEL is established.  For 

pollutants where the analytical detection limit is higher than the effluent limitation, the Regional 

Water Board shall deem a discharge out of compliance if the sample result is greater than the 

detection limit.   

In summary, the effluent limitations contained in the previously issued Fuel and VOC General 

Permits (Regional Water Board Order Nos. R2-2006-0075 and R2-2009-0059) were the same 

except the residual chlorine effluent limit in the VOC General NPDES permit, which has been 

continued into this Order as summarized in Table F-7.  

Table F-7. Summary of Final Effluent Limitations 

No

. 

Compound Discharge to Receiving 

Waters used as Drinking 

Water Source
[1]

 

Discharge to Other Receiving 

Waters 

AMEL
 

(µg/L) 

MDEL 

(µg/L) 

AMEL 

(µg/L) 

MDEL 

(µg/L) 

1 Benzene --- 1 --- 5 

2 Carbon Tetrachloride 0.25 0.5 4.4 5 

3 Chloroform --- 5 --- 5 

4 1,1-Dichloroethane --- 5 --- 5 

5 1,2-Dichloroethane 0.38 0.5 --- 5 

6 1,1-Dichloroethylene 0.057 0.11 3.2 5 

7 Ethylbenzene --- 5 --- 5 

8 Methylene Chloride 4.7 5 --- 5 

9 Tetrachloroethylene 0.8 1.6 --- 5 

10 Toluene --- 5 --- 5 

11 Cis-1,2-Dichloroethylene --- 5 --- 5 

12 Trans-1,2-Dichloroethylene --- 5 --- 5 

13 1,1,1-Trichloroethane --- 5 --- 5 

14 1,1,2-Trichloroethane 0.60 1.2 --- 5 

15 Trichloroethylene 2.7 5 --- 5 

16 Vinyl Chloride --- 0.5 --- 1 

17 Total Xylenes --- 5 --- 5 

18 Methyl Tertiary Butyl Ether 

(MTBE) 
--- 5 --- 5 

19 Total Petroleum 

Hydrocarbons (TPH) 
--- 50 --- 50 

20 Ethylene Dibromide  

(1,2-Dibromoethane) 
--- 0.05 --- 5 

21 Trichlorotrifluoroethane --- 5 --- 5 

22 Total Residual Chlorine[2] --- 0.0 --- 0.0 
Notes: 

[1] Receiving waters which are sources of drinking water are surface waters with the existing or potential beneficial use of Municipal 

and Domestic Supply, and/or Groundwater Recharge. 

[2] Limitation defined as below the limit of detection using standard test methods defined in the latest USEPA 

approved edition of Standard Methods for the Examination of Waste and Wastewater  
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7. Anti-backsliding and Antidegradation 

 

Effluent limitations in this Order comply with anti-backsliding and antidegradation 

requirements because all effluent limitations are as least as stringent as the limitations 

contained in the previously issued Fuel and VOC General Permits.  

 

E. Reclamation Specifications  

 

Reclamation or Reuse Specifications are retained from the previously issued Fuel and VOC 

General Permits.  Reclamation specifications are required because reuse of treated groundwater 

is a preferred method of disposal.  The basis for these requirements is Resolution No. 88-160. 

 

V. RATIONALE FOR RECEIVING WATER LIMITATIONS 

 

A. Surface Water Limitations  

 

Receiving water limitations V.A.1 and V.A.2 are based on narrative and numeric WQOs in 

Basin Plan Chapter 3. 

 

Receiving water limitation V.A.3 is a more general requirement intended to protect receiving 

water quality based on water quality standards not expressly addressed in this Order and Fact 

Sheet. It is retained from the previously issued Fuel and VOC permits and requires compliance 

with all federal and State water quality standards established pursuant to the CWA. 

 

B. Groundwater Limitations  

 

Groundwater limitations are in section 3.4 of the Basin Plan. 

 

VI. RATIONALE FOR MONITORING AND REPORTING REQUIREMENTS  

 

NPDES regulations at 40 CFR 122.48 require that all NPDES permits specify monitoring and 

reporting requirements. California Water Code (CWC) sections 13267 and 13383 also authorize the 

Regional Water Board to require technical and monitoring reports. This Monitoring and Reporting 

Program establishes monitoring and reporting requirements that implement federal and State 

regulations.  

The principal purposes of a monitoring program are to: 

 

 Document compliance with waste discharge requirements and prohibitions established by the 

Regional Water Board, 

 Facilitate self-policing by the Discharger in the prevention and abatement of pollution arising 

from waste discharge, 

 Develop or assist in the development of limitations, discharge prohibitions, national standards of 

performance, pretreatment and toxicity standards, and other standards, and 
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 Prepare water and wastewater quality inventories. 

 

The Monitoring and Reporting Program is a standard requirement in almost all NPDES permits 

issued by the Regional Water Board, including this Order. It contains definitions of terms and sets 

out requirements for reporting of routine monitoring data in accordance with NPDES regulations, 

the CWC, and State and Regional Water Board policies. The Monitoring and Reporting Program 

also defines the sampling stations and frequency, the pollutants to be monitored, and additional 

reporting requirements. Pollutants to be monitored include all parameters for which effluent 

limitations are specified. Monitoring for additional constituents, for which no effluent limitations are 

established, is also required to provide data for future completion of RPAs. 

 

The following provides the rationale for the monitoring and reporting requirements contained in the 

Monitoring and Reporting Program for this facility. 

 

A. Influent Monitoring 

The purpose of influent monitoring is to provide documentation that pollutant loadings are below the 

level that the treatment system was designed for and to provide a warning if one or more new 

pollutants are being extracted that the as-built treatment system was not designed to remove. All 

influent monitoring requirements are retained from the previous Fuel General Permit and the VOC 

General Permit. If there is a discrepancy in monitoring frequency between the two General Permits, 

the more frequent requirement was retained.  

B. Effluent Monitoring 

The purpose of effluent monitoring is to provide documentation that the treatment system adequately 

removed all pollutants of concern in compliance with the limitations contained in the Order. Effluent 

monitoring data can also indicate if one or more pollutants are detected at levels less than effluent 

limits, but greater than trigger levels, which may indicate poor maintenance or other unexpected 

problems. All effluent monitoring requirements are retained from the previous Fuel General Permit 

and the VOC General Permit.  If there is a discrepancy in monitoring frequency between the two 

General Permits, the more frequent requirement was retained. 

C. Whole Effluent Toxicity Testing Requirements 

The selected test species and frequency of testing are the same as previously issued Fuel and VOC 

General Permits and appropriately cost effective for the Dischargers covered under this Order. 

D. Receiving Water Monitoring 

The purpose of receiving water monitoring is to provide documentation about the condition of the 

receiving water should any effluent limit violations occur that may harm the life in the receiving 

water. The receiving water monitoring frequency is the same as previously issued Fuel and VOC 

General Permits. 

E. Other Monitoring Requirements 

The purpose of additional monitoring requirements is to investigate complaints, identify the 

discharges that should be regulated by individual NPDES permits, coordinate stormwater 

monitoring with municipalities, and quantify potential impacts of extracted and treated groundwater 

discharge on the receiving water and the ambient conditions of the receiving waters. 
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F. Reporting Requirements 

Reporting requirements are included in the Monitoring and Reporting Program.  The reporting 

requirements establish requirements for report submittal format.   

VII. RATIONALE FOR PROVISIONS 

 

A. Standard Provisions (Provision VI.A) 

 

Standard Provisions, which in accordance with 40 CFR 122.41and 122.42 apply to all NPDES 

discharges and must be included in every NPDES permit, are provided in Attachments D of this 

Order. 40 CFR 122.41(a)(1) and (b) through (n) establish conditions that apply to all state-issued 

NPDES permits. These conditions must be incorporated into the permits either expressly or by 

reference. 40 CFR 123.25(a)(12) allows the state to omit or modify conditions to impose more 

stringent requirements. In accordance with 40 CFR 123.25, this Order omits federal conditions 

that address enforcement authority specified in 40 CFR 122.41(j)(5) and (k)(2) because the CWC 

enforcement authority is more stringent. In lieu of these conditions, this Order incorporates by 

reference CWC section 13387(e). 

 

B. Monitoring and Reporting Program Requirements (Provision VI.B) 

  

The Discharger is required to monitor the permitted discharge in order to evaluate compliance 

with permit conditions. Monitoring requirements are contained in the Monitoring and Reporting 

Program (Attachment E), and Standard Provisions (Attachment D). This provision requires 

compliance with these documents and is authorized by 40 CFR 122.41(h) and (j), and CWC 

sections 13267 and 13383. 

 

C. Special Provisions (Provision VI.C) 

 

1. Reopener Provisions. These reopener provisions are based on 40 CFR 122.63 and allow 

modification of this Order and its effluent limitations as necessary in response to updated 

WQOs, regulations, or other new relevant information that may be established in the future 

and other circumstances allowed by law.  

 

2. Notice of Intent (NOI) Application. Provision VI.C.2, Notice of Intent (NOI) Application, is 

based on 40 CFR 122.28(b). 

 

3. NOI Review. Provision VI.C.3, NOI Review, is based on 40 CFR 122.28(b). 

 

4. Discharge Authorization. Provision VI.C.4, Discharge Authorization, is based on 40 CFR 

122.28(b). 

 

5. Non-Compliance is a Violation. Provision VI.C.5, Non-Compliance is a Violation, is based 

on 40 CFR 122.41(a). 

 

6. Triggers.  Dischargers authorized under this Order are expected to use BAT and treat their 

fuel or VOC pollutants to non-detectable levels. Some compounds other than pollutants with 
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effluent limitations may be detected in the effluent of some of the treatment systems, 

however. These pollutants include both organic and inorganic compounds. The purpose of 

these provisions is to require Dischargers to do additional activities should any pollutants 

exceed the triggers in Table F-8. These triggers are not effluent limitations, and must not be 

construed as such. Instead, they are levels at which additional investigation is warranted to 

determine whether a numeric limit for a particular constituent is necessary. Unless explained 

in a note, the concentration-based triggers in Table F-8 are set at the minimum applicable 

criterion, as determined from State MCLs, federal MCLs, CTR criteria, or Basin Plan 

WQOs.  The reason for this approach is explained in section IV of this Fact Sheet, and 

further explained below.  

 

a. Triggers for Inorganic Compounds. Antimony, arsenic, beryllium, cadmium, 

chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc (hereinafter 

called inorganic compounds) are present in fuel- or VOC-cleanup discharges, primarily 

due to background concentrations in the shallow groundwater being remediated. The 

discharge volume and concentrations of inorganic compounds concentrations in the 

effluent are relatively low. The Regional Water Board has concluded that Bay-wide 

inorganic compounds loading from fuel- or VOC-cleanup discharges represent a very 

small portion of total inorganic compounds loadings from sources within the Region 

(including municipal and industrial point source discharges and stormwater discharges), 

and, therefore, shall cause no impairment of beneficial uses or potential exceedances of 

inorganic compounds objectives in receiving waters.  

 

Facilities where inorganic compounds have adversely impacted groundwater are not 

eligible for coverage under this Order. Each Discharger shall submit, as part of the NOI 

application for proposed discharge, analytical results including inorganic compounds 

concentrations in the influent and effluent, if available, or maximum concentrations in 

any individual extraction wells, if not operating yet. Based on these data, the Discharger 

may receive a discharge authorization letter. In some cases after starting up an extraction 

and treatment system, the effluent concentration of some inorganic compounds may 

exceed the triggers listed in Table F-8. In this case, the Discharger shall take three 

additional samples and have them analyzed for the inorganic compound of concern and 

comply with the Provisions VI.C.7, VI.C.8, or VI.C.9.  

 

Triggers for copper and nickel have been updated in the General Permit from the 

previous Fuel General Permit to reflect the recently adopted SSOs and SSTs for copper 

throughout San Francisco Bay, and the SSOs and SSTs for nickel in the South Bay.  

 

b. Triggers for Organic Compounds. Dischargers authorized under this Order are 

expected to use BAT and treat their VOC pollutants to non-detectable levels. Sites where 

pesticides or other conservative pollutants have adversely impacted groundwater are not 

eligible for coverage under this Order. Each Discharger shall submit, as part of the NOI 

application for proposed discharge, analytical results including volatile and semi-volatile 

organic compounds concentrations in the influent and effluent if available or maximum 

concentrations in any individual extraction wells, if not operating yet. In addition, each 

Discharger shall submit a report, to the satisfaction of Executive Officer, certifying the 
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adequacy of the proposed treatment system in removal of all organic pollutants of 

concern. Based on these data and information, the Discharger may receive a discharge 

authorization letter. However, some organic compounds, other than pollutants with 

effluent limitations, may be detected in the effluent of some of the treatment systems. 

This could be due to the movement of the contaminated groundwater from a neighboring 

site into the capture zone of the treatment facility authorized under this permit. Table F-8 

contains concentration-based triggers for conducting additional activities for a list of 

pollutants reported by Dischargers or listed in the CTR. This provision would allow 

Dischargers to continue groundwater cleanup while investigating the ability to treat any 

detected volatile or semi-volatile organic compounds, in excess of Table F-8 triggers.  

 

Table F-8. Basis for Table 3 Trigger Compounds  
Pollutant 

 

CAS Number Minimum 

State/Federal 

MCL  

(µg/L) 

Minimum 

Basin Plan 

Criteria[1] 

(µg/L) 

Minimum 

CTR 

Criteria[1] 

(µg/L) 

Trigger[1][7] 

(µg/L)  

Antimony  7440360 6 --- 14 6 

Arsenic 7440382 10 36 36 10 

Beryllium 7440417 4 --- --- 4 

Cadmium 7440439 5 1.1 2.5 1.1 

Chromium (VI) 18540299 --- 11 11 11[2] 

Copper[3] 7440508 1000 5.9 --- 5.9 

Copper[4] 7440508 1000 3.4 --- 3.4 

Copper[5] 7440508 1000 4.7 --- 4.7 

Lead 7439921 15 3.2 3.2 3.2 

Mercury 7439976 2 0.025 0.050 0.025 

Nickel[3] 7440020 100 30 30 30 

Nickel[4] 7440020 100 13 13 13 

Nickel[5] 7440020 100 19 19 19 

Selenium 7782492 50 --- 5 5 

Silver 7440224 100 2.2 2.2 2.2 

Thallium 7440280 2 --- 1.7 1.7 

Zinc 7440666 5000 86 86 86 

Cyanide 57125 150 2.9 5.2 2.9 

2,3,7,8-TCDD 1746016 0.00003 --- 1.3E-08 1.3E-08 

Acrylonitrile 107131 --- --- 0.059 0.059 

Bromoform 75252 80 --- 4.3 4.3 

Chlorodibromomethane 124481 80 --- 0.401 0.401 

Dichlorobromomethane 75274 80 --- 0.56 0.56 

1,2-Dichloropropane 78875 5 --- 0.52 0.52 

1,3-Dichloropropylene 542756 0.5 --- 10 0.5 

1,1,2,2-Tetrachloroethane 79345 1 --- 0.17 0.17 

Pentachlorophenol 87865 1 --- 0.28 0.28 

2,4,6-Trichlorophenol 88062 --- --- 2.1 2.1 

Benzidine 92875 --- --- 0.00012 0.00012 

Benzo(a)anthracene 56553 --- --- 0.0044 0.0044 

Benzo(a)pyrene 50328 0.2 --- 0.0044 0.0044 

Benzo(b)fluoranthene 205992 --- --- 0.0044 0.0044 

Benzo(k)fluoranthene 207089 --- --- 0.0044 0.0044 

Bis(2-chloroethyl)ether 111444 --- --- 0.031 0.031 

Bis(2-ethylhexyl)phthalate 117817 --- --- 1.8 1.8 

Chrysene 218019 --- --- 0.0044 0.044 
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Pollutant 

 

CAS Number Minimum 

State/Federal 

MCL  

(µg/L) 

Minimum 

Basin Plan 

Criteria[1] 

(µg/L) 

Minimum 

CTR 

Criteria[1] 

(µg/L) 

Trigger[1][7] 

(µg/L)  

Dibenzo(a,h)anthracene 53703 --- --- 0.0044 0.0044 

3,3’-Dichlorobenzidine 91941 --- --- 0.04 0.04 

2,4-Dinitrotoluene 121142 --- --- 0.11 0.11 

1,2-Diphenylhydrazine 122667 --- --- 0.040 0.040 

Hexachlorobenzene 118741 1 --- 0.00075 0.00075 

Hexachlorobutadiene 87683 --- --- 0.44 0.44 

Hexachloroethane 67721 --- --- 1.9 1.9 

Indeno(1,2,3-c,d)pyrene 193395 --- --- 0.0044 0.0044 

N-nitrosodimethylamine 62759 --- --- 0.00069 0.00069 

N-nitrosodi-n-propylamine 621647 --- --- 0.005 0.005 

Aldrin 309002 --- --- 0.00013 0.00013 

alpha-BHC 319846 --- --- 0.0039 0.0039 

beta-BHC 319857 --- --- 0.014 0.014 

gamma-BHC 58899 0.2 --- 0.019 0.019 

Chlordane 57749 0.1 --- 0.00057 0.00057 

4,4-DDT 50393 --- --- 0.00059 0.00059 

4,4-DDE 72559 --- --- 0.00059 0.00059 

4,4-DDD 72548 --- --- 0.00083 0.00083 

Dieldrin 60571 --- --- 0.00014 0.00014 

alpha-Endosulfan 959988 --- --- 0.0087 0.0087 

beta-Endosulfan 33213659 --- --- 0.0087 0.0087 

Endrin 72208 2 --- 0.0023 0.0023 

Endrin aldehyde 7421934 --- --- 0.76 0.76 

Heptachlor 76448 0.01 --- 0.00021 0.00021 

Heptachlor epoxide 1024573 0.01 --- 0.00010 0.00010 

PCBs, sum 1336363 0.5 --- 0.00017 0.00017 

Toxaphene 8001352 3 --- 0.0002 0.0002 

1,4-dioxane 123911 3 --- --- 3 

Turbidity (NTU) --- 5 --- --- 5 

Odor-Threshold (Units) --- 3 --- --- 3 

TPHs (other than gasoline and 

diesel) 
--- --- --- --- 50[6] 

Sulfate --- 250,000 --- --- 250,000 

Foaming agents --- 500 --- --- 500 

Color (units) --- 15 --- --- 15 

Notes for Table F-8: 

[1] Unit is µg/L unless noted otherwise right after the name of pollutant  

[2] If total chromium concentration exceeds 11 µg/L, then analysis for chromium(VI) shall also be conducted  

[3] Applicable to Suisun Bay and San Pablo Bay segments of San Francisco Bay. 

[4] Applicable to Central Bay and Lower Bay segments of San Francisco Bay. 

[5] Applicable to South San Francisco Bay, south of Hayward Shoals. 

[6] Trigger value based on Regional Water Board staff BPJ. If a discharger is reporting monitoring data with a detection 

level higher than 50 µg/L, the reason for the higher detection level shall be fully explained within the monitoring report.  

[7] If a discharger is reporting non-detect monitoring data with a reporting level higher than the trigger, the reason for the 

higher detection level shall be consistent with the SIP Appendix 4 required minimum levels (please refer to our web site 

for the latest version of SIP) and must be explained within the monitoring report. 

 

 

 

8. Individual NPDES Permit May Be Required. Provision VI.C.11 is retained from the 

previously issued Fuel and VOC General Permits and is based on 40 CFR 122.28(b)(3). 
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9. Treatment Reliability Requirement. Provision VI.C.12, Treatment Reliability, is mostly 

based on 40 CFR 122.41. The basis for the requirement for a certified engineer to oversee the 

treatment and operation of the treatment system is to ensure that qualified professionals 

perform this work. Service stations operators are generally not qualified for this technical 

level of oversight. 

 

VIII. PUBLIC PARTICIPATION 

 

The Regional Water Board is considering the reissuance of general waste discharge requirements 

(GWDRs) that will serve as a General NPDES Permit. As a step in the GWDRs adoption process, 

the Regional Water Board has developed tentative GWDRs. The Regional Water Board encourages 

public participation in the GWDR adoption process. 

 

A. Notification of Interested Parties 

 

The Regional Water Board has notified the Dischargers and interested agencies and persons of 

its intent to prescribe GWDRs for the discharge and has provided them with an opportunity to 

submit their written comments and recommendations. Notification was provided through the 

Recorder on December 12, 2011. 

 

B. Written Comments 

 

Staff determinations are tentative. Interested persons are invited to submit written comments 

concerning this Order. Comments should be submitted either in person or by mail to the 

Executive Officer at the Regional Water Board at the address above on the cover page of this 

Order. 

 

To be fully responded to by staff and considered by the Regional Water Board, written 

comments should be received at the Regional Water Board offices by 5:00 p.m. on January 12, 

2012. 

 

C. Public Hearing 

 

The Regional Water Board will hold a public hearing on the tentative WDRs during its regular 

Board meeting on the following date and time and at the following location: 

 

Date:  February 8, 2012 

Time:  9:00 a.m. 

Location: Elihu Harris State Building (1st Floor auditorium) 

1515 Clay Street  

(Walking distance from City Center 12
th

 Street BART station) 

  Oakland, CA 94612 

 

Interested persons are invited to attend. At the public hearing, the Regional Water Board will 

hear testimony, if any, pertinent to the discharge, GWDRs, and permit. Oral testimony will be 

heard; however, for accuracy of the record, important testimony should be in writing. 
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Please be aware that dates and venues may change. Our web address is 

http://www.waterboards.ca.gov/sanfranciscobay where you can access the current agenda for 

changes in dates and locations. 

 

D. Waste Discharge Requirements Petitions  

 

Any aggrieved person may petition the State Water Resources Control Board to review the 

decision of the Regional Water Board regarding the final GWDRs. The petition must be 

submitted within 30 days of the Regional Water Board’s action to the following address: 

 

State Water Resources Control Board 

Office of Chief Counsel 

P.O. Box 100, 1001 I Street 

Sacramento, CA 95812-0100 

 

E. Information and Copying 

 

Report of Waste Discharges, related documents, tentative effluent limitations and special 

provisions, comments received, and other information are on file and may be inspected at the 

address above during regular office hours, which are generally weekdays from 8:00 a.m. to 5:00 

p.m., excluding 12:00 p.m. to 1:00 p.m. lunch hours and holidays. Copying of documents may be 

arranged through the Regional Water Board by calling (510) 622-2300. 

 

F. Register of Interested Persons 

 

Any person interested in being placed on the mailing list for information regarding the GWDRs 

and NPDES permit should contact the Regional Water Board, reference this facility, and provide 

a name, address, and phone number. 

 

G. Additional Information 

 

Requests for additional information or questions regarding this order should be directed to 

Farhad Azimzadeh at (510) 622-2310 or by e-mail at fazimzadeh@waterboards.ca.gov.  
 

mailto:fazimzadeh@waterboards.ca.gov
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Treatment Plant Name 
Fairfield-Suisun Sewer District
City Of Benicia WWTP
Vallejo Sanitation 
& Flood Control District
City of American Canyon WWTP
Easterly  WWTP, Vacaville & Elmira 



 City Discharger Treatment Plant Name

WDR Discharger 

Name

Discharger 

Contact Name

Contact 

Phone No. Contact Email Mail Address

Ct Contact for Groundwater & De-

Watering Discharges Service Area of the POTW

95

Fairfield-Suisun Sewer 

District Subregional 

WWTP

Fairfield-Suisun Sewer 

District Subregional WWTP

Fairfield-Suisun 

Sewer District 

Subregional WWTP Larry Bahr 707-429-8930

lbahr@fssd.co

m

Contact either Donna Dessoir or Dennis 

Ariza @ 707-429-8930.  One year permit for 

$100, and .05 per Gallon fee see 17 page 

fax of 6/28/04

Per Larry Bahr:"this is the treatment plant  

(with a few very minor exceptions) for the 

corporate limits of the cities of Fairfield 

and Suisun

96 City of Fairfield James Prichard 707-428-7415

jpritchard@ci.fa

irfield.ca.us

James pritchard, Sewer 

Maintenance Manager, City of 

Fairfield, 420 Gregory St., 

Fairfield, CA  94533 Same as Fairfield-Suisun - see line # A - 95

Sends their WW to Fairfield-Suisun - see 

Line # A -95

97 City of Suisun City Gary Cullen 707-421-7340

gcullen@suisun

.com

Gary Cullen, City Engineer, City 

of Suisun City, 701 Civic Center 

Blvd., Suisun City, CA 94585 Same as Fairfield-Suisun - see line # 95

Sends their WW to Fairfield-Suisun - see 

Line # A -95

98 City of Benicia WWTP City of Benicia WWTP

City of Benicia 

WWTP John Bailey 707-746-4336

bailey@ci.benic

ia.ca.us

John Bailey, 614 East 5th Street, 

Benicia, CA 94510

Contact: John Bailey @ 707-746-4294 (or 

Vicki Shidell (4295) or Peter Fong.  Per J.B.: 

"case-by-case, but DO allow, willing to 

accommodate.  Permit, testing, and 

sampling are all required

The City of Benicia - "possibly some small 

unincorporated areas of Solano Co. - but 

all of our customers have Benicia 

addressses…"

99

Vallejo Sanitation & 

Flood Control District

Vallejo Sanitation & Flood 

Control District

Vallejo Sanitary & 

Flood Control District Daniel Tafolla

707-644-8949 

x261

dtafolla@vsfcd.

com

Daniel Tafolla, Environmental 

Services Director, 450 Ryder 

St., Vallejo, CA  94590

Contact Doug Scott @ 707-644-8949 x 260 

Has worked with Ct on 37/29 project - "if 

uncontaminated can go to the storm sewer" 

Has permit and testing process - every 

situation is special

City of Vallejo, Mare Island, Hiddenbrooke 

Golf Course and "a few other small 

pockets"

100 Mare Island Mare Island City of Vallejo

John Cerini; Mark 

Akaba 707-648-4302

akaba@ci.vallej

o.ca.us, 

jcerini@ci.vallej

o.ca.us

Mark Akaba, Utility Director, 

555 Santa Clara St., Vallejo, CA  

94590

Same as Vallejo Sanitary & Flood Control 

District - see Line # A - 99

Same as Vallejo Sanitary & Flood Control 

District - see Line # A - 99
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Please refer to the "Site Investigation Report" in the 
Project Information Handout 
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