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81420-2011-1-0244-2

JUN 30 2011

Mr. James Richards

Office of Biological Sciences and Permits
California Department of Transportation
P.O. Box 23660

Oakland, California 94623-0660

Subject: Informal Consultation on the Proposed Interstate 80 Integrated Corridor Mobility
Project, Alameda and Contra Costa Counties, California (Caltrans EA 04-3A7761
and 04-3A7771)

Dear Mr. Richards:

This letter responds to your December 17, 2010, letter requesting informal consultation and
written concurrence for the proposed Interstate 80 Integrated Corridor Mobility (I-80 ICM)
Project from the Carquinez Bridge south to Powell Street in Alameda and Contra Costa counties
California. The U.S. Fish and Wildlife Service (Service) received your letter on

December 21, 2010, and was assigned the Service File Number 81420-2011-1-0244. The
proposed action involves the incorporation of Intelligent Transportation System equipment —
active traffic management gantries, variable advisory speed signs, changeable message signs,
closed-circuit television cameras, system detection stations, adaptive ramp metering, variable
message signs, and conduit and pull boxes for electrical and communications cables — in multiple
locations along I-80 and the addition of High Occupancy Vehicle (HOV) bypass lanes at three
on-ramps. The consultation concerns the possible effects of the proposed action on the
threatened California red-legged frog (Rana draytonii), threatened Alameda whipsnake
(Masticophis lateralis euryxanthus), endangered salt marsh harvest mouse (Reithrodontomys
raviventris), and endangered California clapper rail (Rallus longirostris obsoletus). This letter is
issued under the authority of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531
et seq.) (Act).

?

The Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU) legislation (23 U.S.C. 327) allows the Secretary of the U.S. Department of
Transportation acting through the Federal Highway Administration (FHWA) to establish a
Surface Transportation Project Delivery Pilot Program, whereby a State may assume the FHWA
responsibilities under the National Environmental Policy Act (NEPA) for environmental review,
agency consultation and other action pertaining to the review or approval of a specific project.
Caltrans assumed these responsibilities for the FHWA on July 1, 2007 through a Memorandum
of Understanding (MOU) within the State of California
(http://www.dot.ca.gov/ser/downloads/MOUs/nepa_delegation/sec6005mou.pdf).
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The Service issued a notification of data deficiencies letter on May 6, 2011. Caltrans provided a
response to the notification on June 10, 2011, addressing the deficiencies and providing the
requested information for the Service to fully evaluate the effects of the proposed action on listed
species. The action area is defined in 50 CFR §402.02, as “all areas to be affected directly or
indirectly by the Federal action and not merely the immediate area involved in the action.” For
the purposes of the proposed action the Service considers the action area to comprise 52.14
acres, encompassing the entire 24.70-acre project footprint including all construction access,
staging areas, vehicle parking, turnouts, and construction work zones as specified by Caltrans
and submitted to the Service in the December 15, 2011, biological assessment, and associated
email and phone correspondence. The action area extends approximately 19.5 miles from post-
mile (PM) Ala 1.99 to PM CC 3.49 and includes approximately 3.11 acres of California red-
legged frog habitat, 4.43 acres of Alameda whipsnake habitat, and 2.63 acres of salt marsh
harvest mouse and California clapper rail habitat.

The proposed action has been designed to minimize disturbance to sensitive habitats and is
confined to several small, discrete locations throughout the I-80 ICM corridor with finite areas of
disturbance. The majority of work will occur on existing pavement or within the shoulder of the
mainline. As a result of the August 9, 2010, field visit attended by the Service, Caltrans and the
biological consultant, an evaluation of noise levels on California clapper rails was incorporated
into the biological assessment and conservation measures were evaluated, refined and
incorporated into the project design to ensure the project did not result in take of listed species.
The Service has reviewed the submitted project description provided in the December 15, 2011
biological assessment, supporting documentation, and evaluation of project effects, and concurs
with your determination that the project effects on California red-legged frog, Alameda
whipsnake, salt marsh harvest mouse, and California clapper rail will be insignificant and/or
discountable.

The Service concurs that the proposed action is not likely to adversely affect the California red-
legged frog and Alameda whipsnake because of the following: (1) construction activities within
or adjacent to identified California red-legged frog and Alameda whipsnake habitat will be
restricted to the dry season from April 15 and October 15 to avoid interfering with California
red-legged frog breeding activities and when frogs are more likely to remain close to aquatic
sources, and which corresponds to the seasonal active period for whipsnakes when they are not
confined to subterranean hibernacula; (2) the project — drilling for gantry foundations and posts
for the project devices, installation of electric cabinets and their footings, ramp metering and
widening for HOV lanes, and trenching for electrical and communication conduits — has been
designed to occur predominately within paved roadways, thereby minimizing disturbance to
California red-legged frog and Alameda whipsnake habitat; (3) the potential for harming
California red-legged frogs and Alameda whipsnakes would be minimized by conducting
preconstruction surveys prior to vegetation clearing or ground disturbing activities, clearing
vegetation within sensitive habitat using hand tools, employing Service-approved biological
monitors within identified California red-legged frog and Alameda whipsnake habitat,
incorporating environmental awareness training and stop work protocols if listed species are
identified within the active construction areas, incorporating environmental sensitive area and
wildlife exclusion fencing to prevent workers from entering or disturbing vegetated habitats and
minimizes the potential for frogs and snakes to enter the work site, and restricting the use of
erosion control devices that use plastic or synthetic mono-filament netting to minimize the
potential for frogs and snakes to become entangled or trapped; and (4) the degradation of water
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quality or spills within sensitive habitat would be avoided with the implementation of best
management practices and spill prevention measures.

The Service concurs that the proposed action is not likely to adversely affect the salt marsh
harvest mouse and California clapper rail because of the following: (1) no pile driving will occur
at any of the gantry locations within the southern portion of the action area adjacent to salt marsh
habitat; (2) staging areas and directional drilling in the vicinity of salt marsh habitat will be
restricted to the east side of the frontage road (immediately west of I-80) away from salt marsh
habitat, which will prevent workers from opportunistically parking adjacent to such habitat; (3)
installation of anti-predator perching devices on project structures near suitable salt marsh
harvest mouse and California clapper rail habitat that could provide predatory bird perches, such
as close-circuit television and variable advisory speed signs; (4) directing night-lighting away
from salt marsh habitat by placing lights on the west side of the freeway pointing eastward; (5)
restricting work adjacent to suitable California clapper rail habitat (i.e., ATM 1, ATM 8 and

RGD 85) to the non-breeding season from September 1 to January 31; (6) preventing the
degradation of water quality or spills within sensitive habitat by implementing best management
practices and spill prevention measures; and (7) requiring Service-approved biological monitors
to be present during work conducted adjacent to potential salt marsh harvest mouse and
California clapper rail habitat, conducting preconstruction California clapper rail surveys each
morning prior to the start of daily work, and incorporating environmental awareness training and
stop work protocols if listed species are identified within the active construction areas.

This concludes informal consultation on the proposed I-80 ICM Project in Contra Costa and
Alameda counties, California. Therefore, unless new information reveals effects of the proposed
action that may affect listed species in a manner or to an extent not considered, or a new species
is listed, no further action pursuant to the Act is necessary. If you have questions concerning this
letter in reference to the proposed I-80 ICM Project, please contact Jerry Roe or Ryan Olah Coast
Bay/Forest Foothills Division Chief, at the letterhead address (916) 414-6600.

Sincerely,

K

- Eric Tattersall
Deputy Assistant Field Supervisor

cc:
Frances Malamud-Roam, California Department of Transportation, Oakland, California
Marcia Grefsrud, California Department of Fish and Game, Yountville, California
Liam Davis, California Department of Fish and Game, Yountville, California
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Practicing in the Geosciences

Kimley-Horn & Associates
555 12" Street Suite 1230
Oakland, CA 94607

Attn:  Mr. Randy Durrenberger

Sub:  GEOTECHNICAL DESIGN & MATERIALS REPORT
ROUTE 80 AT ASHBY AVENUE RAMP WIDENING

ALAMEDA COUNTY, CALIFORNIA

Dear Mr. Durrenberger:

Geotechnicalm
Environmentalm
Materials Testingm
Construction Inspectionm
Job No.: 2011-114-RMP
August 05, 2011

Transmitted herewith is the Draft Geotechnical Materials Report for the subject project. The report

was prepared in accordance with the scope of work outlined in our proposal.

We appreciate the opportunity to be of service to you on this project. If you have any questions

concerning our findings or conclusions, please feel free to contact this office at (408) 452-9000.

Very truly yours,

H Consultants, Inc.

ary Parikh, P]-E—_,—EiE

President

Attachment: Geotechnical Design & Materials Report (6 Copies)




GEOTECHNICAL DESIGN & MATERIALS REPORT
RTE 80 AT ASHBY AVE RAMP WIDENING PROJECT
ALAMEDA COUNTY, CALIFORNIA
DRAET

For

KIMLEY-HORN & ASSOCIATES
555 12" Street Suite 1230
Oakland, California 94609

PARIKH CONSULTANTS, INC.

2360 Qume Drive, Suite A
San Jose, CA 95131
(408) 452-9000

July 2011 Job No. 2011-114-RMP




" Approved as to impact on State facilities and conformance with applicable
State standards and practices, and the technical oversight were performed as
described in the California Department of Transportation A&E Consultant

Services Manual."
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DRAFT GEOTECHNICAL DESIGN & MATERIALS REPORT
ROUTE 80 AT ASHBY AVENUE RAMP WIDENING MATERIALS REPORT
04-ALA-80 PM 4.4 PROJECT NO. 04-0000-2043-1

1. INTRODUCTION
This report presents the results of our geotechnical investigation for the proposed widening on Ashby
Avenue Westbound On-Ramp in Alameda 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 structural pavement sections, and corrosion investigation
recommendations. The investigation included review of readily available soils and geologic literature
pertaining to the site, site reconnaissance, 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
antjcipated site conditions as they pertain to the project described herein, and to recommend design

and construction criteria for the project.

The teport is intended for use by the project roadway design engineer, construction personnel,
bidders, and contractors for information and reference purposes only and should not be construed

directly as project specifications.

2. EXISTING FACILITIES AND PROPOSED IMPROVEMENTS
The Ashby Avenue West Bound On-Ramyp is a two lane facility merging on to Route 80. The
proposed improvements include widening the on-ramp for capacity improvement. The general area i3

shown in the Project Location Map, Plate 1.

The Alameda County Congestion Management Agency (ACCMA), in cooperation with the
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California Department of Transportation (Caltrans), proposes to widen the ramp. The roadway

improvements will include earthwork, and pavement sections.

3. PERTINENT REPORTS AND INVESTIGATION

The following as-built LOTB and report were also reviewed to supplement the subsurface
information obtained for the project.
s Preliminary Geotechnical Report I-80 Integrated Corridor Mobility Project, Alameda County
and Contra Costa County, California (September 2010}, Parikh Consultants Inc.
e Caltrans As-Built Typical Cross Section Ashby Avenue - Location 2 (1993)

4. PHYSICAL SETTING

4.1  Climate

The climate in the project area is characterized by moderate climatic conditions, which consists of
mild winters, mild summers, small daily and seasonal temperature ranges. Based on the statistical
data from “Western Regional Climate Center”, the average total annual precipitation varies along the
project vicinity and is approximately 17.7 inches to 23.38 inches. Most of the rainfall is recorded in
January with an average total precipitation of 3.55 inches to 5.01 inches. July is the month with the
least average rainfall precipitation of 0.03 to .04 inch. Extreme temperature ranges from location
and the average minimum temperature is approximately 40.8° F to 42.7° F in January to average

maximum temperature of 70.0° F to 78.7° T in September.

4.2  Topography and Drainage

Rased on the available plans, the topography within the project site along Ashby Avenue On-Ramp
is relatively flat with gradual grade decrease from approximate Elevation of +34 ft at western end of
the ramp overpass to approximate Elevation of +15 ft at I-80 Interchange. It appears that surface

water runoff is collected through local drainage systems.




Kimley-Horn & Associates

Job No. 2011-114-RMP

Ric 80 at Ashby Ave. Ramp Widening
July 28, 2011

Page 3

43  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

The project area is located within the Coast Ranges Belt which is the natural topographic barrier
between the Great Valley of Central California (to the east) and the Pacific Ocean (to the west).
Individual ranges of hills within the belt are separated by long, linear valleys of various widths., The
long axes of the ranges and valleys trend about 30 degrees west of north, roughly parallel with the
ocean coastline. San Francisco Bay is a mixed fresh water and salt water estuary that occupies the

widest valley in the belt.

The Franciscan Complex is the underlying “basement” bedrock in the region. It was formed 70 to
140 millions years ago by accretion of sedimentary and volcanic rocks that were brought together by
the convergent movement of tectonic plates. Sediments on the sea floor were pulled down and
mixed with the rock material in the earth’s mantle. The main rock types that compose the Franciscan
Complex are predominately marine sedimentary rocks such as sandstone and shale with lesser
amounts of marine basaltic rocks and chert as well as serpentinite, a hydro-thermally altered
ultramafic (Jow silica, high iron and magnesium) oceanic crust. The resulting "mélange" zones
contain exotic blocks of other Franciscan rocks in a sheared shale or clay matrix often separate more
coherent thrust sheets. Some of the sedimentary rocks (graywacke sandstone, radiolarian cherts) and
volcanics (basalts) have been metamorphosed. Eventually, the Franciscan Complex rocks were
uplifted and exposed at the earth's surface by erosion. Subsequently, they were buried by
Cretaceous- and Tertiary-age marine and non-marine sediments that eventually became rock units
themselves. The active subduction process ended in the Bay Area about 25 million years ago with

the formation of the strike-slip San Andreas Fault.

Inrecent time, sediments washed from the hillsides have accumulated to form the lowlands adjacent
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to the San Francisco Bay. Gravels and sands were deposited in the high energy environments at the
heads of these alluvial fans; silts and clays were deposited in the low energy environments of the
floodplains and tidal marshlands at the margins of the bay. Seme of these young alluvial sediments

were deposited directly upon the eroded surface of Franciscan basement bedrock.

The site of this project is situated on historic fill placed over the young estuary and alluvial

sediments that overly the Franciscan rocks at unknown depth. i

5. EXPLORATION

5.1  Drilling and Sampling

Based on the preliminary plans, discussions with the design team, and readily available geotechnical
data in the arca, two borings (R-1 and R-2) were drilled at selected locations to a depth of 5 feet below
the existing ground surface to collect bulk samples for pavement design. No Log of Test Boring

(LLOTB) has been prepared since the borings are shallow. The boting program is presented in Table 1 j

below.

TABLE 1 — SUMMARY OF BORING PROGRAM

Boring No. Purpose
R-1 Pavement
R-2 Pavement

The approximate locations of these explorations are shown on the attached Boring Location Map,

Plate 2.

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.
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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

The subject was considered and was determined to be not significant for the project.

53 Geophysical Studies

The subject was considered and was determined to be not applicable to the project.

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 were considered normal for this site considering the shallow depth of the

boring/sampling.

6. GEOTECHNICAL TESTING
6.1  In-Situ Testing

Bulk samples were collected for pavement design. In-situ testing was not performed at this site.

6.2  Laboratory Testing
Laboratory tests performed for the study include the following: R-value Test (California Test
Method 301), and Corrosion Test (California Test Method 643). The laboratory test results are
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attached in Appendix A.

7. GEOTECHNICAL CONDITIONS

7.1 Site Geology

General geologic conditions at the site were evaluated by reference to the Quaternary Geology of
Alameda County and Surrounding Areas, California by E.J. Helley and R.W. Graymer. The map

shows the project site situated on Artificial Fill (Historic, af), which is described as:

af — Artificial Fill (Historic)--Manmade deposit of various materials and ages.
Some are compacted and quite firm, but fills made before 1965 are nearly
everywhere not compacted and consist simply of dumped materials.

The portion of the published geologic map that includes the project area is shown on Plate 3.

7.1.1  Lithology
The subject was considered and was determined to be not applicable for the project. Detailed

description of subsoil conditions are presented in Section 7.2.

7.1.2  Structure
The site consists of roadway fill, and artificial fill. The subject was considered and was determined

to be not applicable for the project.

7.1.3  Existing Slope Stability

The slopes at the project site consist of man-made embankment slope along the on-ramp. No
other major slopes are present within the project limit. These existing slopes typically have
gradient of 2.5H:1V or flatter, covered with vegetation, and generally appear to be in good

condition, No new work is proposed within the embankment areca.
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7.2 Subsurface Soil Conditions
Based on the current boring data, the subsurface soil conditions of the site consist of poorly graded
sand within the upper five feet of ground surface in borings R-1 and R-2. Groundwater was not

encountered during drilling. The soil classification data is presented in the following table.

TABLE 2 — SOILS ENCOUNTERED FROM BORINGS

Boring No. Depth Below the Existing Ground Surface, fi Soil Type
R-1 Oto5 POORLY GRADED SAND (SP)
R-2 Oto 5 POORLY GRADED SAND (SP) ;

It should be noted that these descriptions and related information depict subsurface conditions only at
the locations indicated. Because of the variability from place to place within soil 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. i

7.3 Water
7.3.1  Surface Water

There is no surface water body at the site.

7.3.1.1 Scour

The subject was considered and was determined to be not applicable for the roadway project.

7.3.1.2 Erosion

The existing slopes and adjacent area have established landscaping to help control erosion. The

terrain along route 80 slightly slopes from north to south within the project vicinity. The surface ;
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water/drainage generally follows the ground topography and is collected in local storm drainage
system. However, due to the granular soil conditions newly disturbed areas should be protected from

erosion with new landscaping and vegetation program.

7.3.2 Groundwater

Groundwater was not encountered during drilling. However, it is anticipated that groundwater level
will vary with the passage of time due to seasonal groundwater fluctuations, surface and subsurface

flow, ground surface run-off, and other factors that were not existent at the time of our investi gation.

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 attached Fault Map (Plate 4) presents the locations of the fault systems relative to the

project site.

Maximum credible earthquake magnitudes for some of the major faults in the area are determined by
Caltrans’ recently developed online ARS tool. These maximum credible earthquake magnitudes
represent the largest carthquakes that could occur on the given fault based on the current
understanding of the regional tectonic structure. The distances from the site to the faults are
summarized below in Table 3.

TABLE 3 - FAULT DATA

Estimated Closest Distance Maximum
Fault to the Project Area (mi) Earthquake Magnitude
Hayward fault zone (Northern section) 31 7.3
Calaveras fault zone (Northern Calaveras section) 134 74
San Andreas Fault zone (Peninsula section) 15.8 79
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742  Ground Rupture

No active faults pass through the project site, Therefore, the potential for fault rupture is low.

8. GEOTECHNICAL ANALYSIS AND DESIGN
8.1  Dynamic Analysis

8.1.1 Parameter Selection

Caltrans recently updated the 1996 Seismic Hazard map with the new Caltrans Deterministic PGA

Map (2008) and the Caltrans ARS Online (V1.0) design spectrum for the development of response

spectra for design. The structural designer should conform to Caltrans new seismic design criteria.

The new design methods incorporate both deterministic and probabilistic seismic hazards to produce

the Design Response Spectrum. The probabilistic response spectrum to be used for design of

structures is based on data from the 2008 USGS National Seismic Hazard Map for the 5% in 50

years probability of exceedance (975 year return period). The subject is considered and was

determined to be not applicable for the project.

8.1.2  Analysis

The subject was considered and was determined to be not applicable for the project.

8.1.3  Liquefaction Potential

The subject was considered and was determined to be not applicable for the project.

8.2 Cuts and Excavations

No major cuts or excavations are planned for the project.

8.2.1  Stability

The subject was considered and was determined to be not applicable for the project.
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8.2.2  Rippability

Based on the investigation, rippability does not appear to be a concern for construction.

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 based on our

previous experience.

8.3  Culverts

8.3.1 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 a soil sample, namely from
Borings R-1, to evaluate the corrosion potential of the subsurface soil. A summary of the corrosion

test result is presented in Table 4.

TABLE 4 - SUMMARY OF CORROSION TEST RESULTS

Depth Min. Resistivity Sulfate
Boring No. pH Chloride (ppm)
() (ohm-em) (ppm)
R-1 0-5 13130 7.74 1.3 6.7

For selection of pipe material for culvert and storm drain applications, it is our understanding that
AltPipe computer program is used by Caltrans to assist designers. AltPipe program is a web-based

tool (http://dapl .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




Kimley-Horn & Associates

Job No.2011-114-RMP

Rte 80 at Ashby Ave. Ramp Widening
July 28, 2011

Page 11

Bulletin No. 83 (D.LB. No. 83, June 30, 2003) for abrasion potential for material selection.

The AltPipe program is intended for final design by the civil or hydraulic designer. In addition to
soil corrosivity data, the input requires data such as Abrasion Level, 2-5 year Flow Velocity, and

height of cover that should be determined while finalizing the drainage design.

9. STRUCTURAL PAVEMENT
New pavemenf will be constructed on existing grade. For designing the proposed pavement sections,
we have conducted R-value tests on representative samples collected at proposed subgrade level.

The sample description and the test results are summarized in Table 5.

TABLE 5 - SUMMARY OF R-VALUE TEST RESULTS

Boring No. Depth (It) Description R-value

Poorly Graded Sand with traces of Clay lumps,
R-1 0-5 72
olive brown

Pootly Graded Sand with traces of Clay lumps,
R-2 0-5 74
olive brown

According to available Caltrans as-built roadway plan, the existing pavement section along the

Ashby Avenue On-Ramp consists of the following:

Traveled Way: 0.33 feet AC, 0.67 feet CTB, 0.33 feet AS.
CHP Enforcement Area: 0.60 feet AC (A).

Per Caltrans highway design manual, California R-value for subgrade soils used for pavement design

should be limited to no more than 50. Therefore, an R-value of 50 is used for pavement design.

Based on discussion with the designer, the anticipated Traffic Index (TT) values are 9.0 for 10-year
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design life and 10.0 for 20-year design life for Ashby Avenue Westbound On-Ramp. We understand

that it is preferred to use a pavement section consisting of Hot Mix Asphalt (HMA) for the project.

Since R-value of subgrade material is greater than 50, subbase may not be needed based on Caltrans

Highway Design Manual.

Based on the provided TIs and the state of California Department of Transportation design

procedures (Highway Design Manual - Section 608), the structural pavement sections are tabulated

in the following table. The detailed pavement calculations are shown in Appendix B.

TABLE 6 - RECOMMENDED (MINIMUM) STRUCTURAL PAVEMENT SECTIONS

Struetural Pavement Section

Option 1 Option 2
Location R-Value T1
HMA
HMA AB
(Full Depth)
9.0 (10 year) 0.75 0.50° 0.45°
Ramp 50
10.0 (20 year) 0.85° 0.50° 0.65

Design R-value = 50

HMA: Hot Mix Asphalt;

AB: Class 3 Aggregate Bage with R-value equal to 78;

Design values are based on the Highway Design Manual Tables (empirical method),

10. MATERIAL SOURCES

There are several commercial sources of asphalt, concrete, and aggregate products in the area. Table

7 lists available commercial suppliers in the area.
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TABLE 7 - SOURCES OF ASPHALT AND AGGREGATE MATERIAL
Souree Location Approx. Haul Dist.
(One way, miles)

O C Jones & Sons Inc. 1520 4™ Street, Berkeley, CA 94710 0.7
Allied Concrete 3213 Wood Street, Oakland, CA, 94607 4.2
Muller Construction Supply Oakland, CA 94601 11.4
American Aggregates & Slurry Inc. | 851-81" Ave. Suite 227, Oakland, CA 94621 12.6

11. MATERIAL DISPOSAL

Based on our understanding, the project will require minimum 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 US Route 80 and Ashby Avenue Interchange.
Therefore, traffic control is required to maintain traffic flow along Route 80 and the respective city
streets. The contractor should verify the utility lines, be aware of the existing conditions and plan the

construction activities accordingly.

In our opinion, conventional equipment may be used to excavate the on-site soil materials. The
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materials to be excavated may consist of poorly graded sand. 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. Itis possible that
unknown old buried utilities or abandoned structures, concrete rubble etc. are located along the

alignment. Tt 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
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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.

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 summaty of

the geotechnical recommendations is presented below:

e The subsoil consists of poorly graded sands.
e Groundwater was not encountered during the time of the drilling,

e Structural pavement design recommendations are presented in Section 9 of this

report,

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, including but not limited to the following:
BEarthwork, Structure Backfill, Pervious Backfill Material, Reinforcing Geofabric, Thermoplastic
Pipes, Asphalt Concrete, Aggregate Base, Aggregate Subbase, Cement Treated Base, elc.
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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 ft of the finish
pavement subgrade should meet the following requirements:

1. Free of organic or other deleterious materials.

2. An R-value of no less than 50.

Aggregate Base: Class 3 aggregate base shall conform to the provisions in Section 26 of the
Standard Specifications and to these Special Provisions. It shall alse be clean and free from organic
matter and other deleterious substances. The percentage composition by weight of Class 3 aggregate

base shall conform to the following grading as determined by California Test Method No. 202.

Gradation Requirement (Percent Passing)

1-1/2 inch Maximum % inch Maximum
Sieve Sizes Operating Contract Operating Contraet
Range Compliance Range Compliance

2 100 100
1-1/2” 90— 100 87 - 100
17 - -~ 100 100
$Z4 50-85 45-90 90— 100 87-100
No. 4 24 -45 2050 35-60 30 -65
No. 30 10-25 6-29 10-30 5-35
No. 200 2-11 0-14 2-11 0-14
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Quality requirements

California Test Method Operating Range | Contract Compliance

Sand Equivalent (217) 25 Min. 22 Min.
Resistance (R-value) (301) - 78 Min.
Durability Index - 35 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.

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
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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 invalidaied, wholly or partially, by changes outside of our control.

Respectfully submitted,

PARIKH CONSULTANTS, INC.

P.E. 76040
Senior Staff Engineer

S:\OpgoingGary Parikh201 1-114-RMP
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APPENDIX A
LABORATORY TESTS

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 Plate A-3, Appendix

R-value Tests

A

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 in Plates A-2A and A-2B, Appendix A

PARIKH CONSULTANTS, INC. RTE 80 AT ASHBY AVENUE RAMP WIDENING
GEOTECHNICAL CONSULTANTS ALAMEDA COUNTY, CALIFORNIA
_ MATERIALS TESTING

JOB NO.: 2005-114-RMP | PLATE NO.: A-1
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Project Name: 1-80 Intigradet Mobility Project

52011

Client: Kimley Horn Associates

Project #:

2011-114-RMP

Sample #: R-1 Depth:

Q5!

Lab #:

M818
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Sample Date:

Material :

Poorly graded Sand with traces of Clay lumps, olive brown
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Client: Kimley Horn Associates Project #: 2011-114-RMP
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0472972011 11:49 FAX 01635285658 @001

Sunland Analytical
11353 Pyrites Way, Suite 4
Rancho Cordova, CA 95570
{916) 3528557

Date Reported 04/29/%011
Date Bubmibkhbad 0472572011

To: Pxav Dayah
Parikh Comgultents, Inc.
X380 Qume Dr, Ste.d
#an Jopw, CA 35131

Froms Gens Oliphant, Ph.D. \ Randy Horuey jX
General ¥Managsr \ Lab Manager

The reported analysis way regquested for the following lonatidon:
Legatlon @ 2011-114-M30/T-80 Bika LD ; R-1 @ 0-5"'.
Thank you for your businsss,

* Por future referenge o thiz analysin please use BUN # 59947-122450.

BVALUATION FOR S0LL CORROSION

Boll pH T.74

Minitan Registivigy 13.13 olm-om (x1900)

Chlorlde 6.7 ppm 00.00067 &

Bulfate 1.5 ppi 0¢.00022 %
METHORS

B and Min.Replstivity OB DOT Test #643
Bulfatw CA DOT Test #417, Chloride (A DOT Test #4294

PLATE NO.: A-3







PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, GHAP. 600

PROJECT NAME:  Rfe 80 Ashby Ave Ramp Widening
PROJECT NO.: 2011-114-RMP

Design Case: AC over AB

Design Tl= 9 gt 10 year design
Rgs= 50 input
RAB= 78

GE poeas = 0.0032*TI(100-Rgs) =  1.44

GE ¢ = 0.0032°TI"(100-R 4g) = 0.63
=> GE'pc= 0.90 (add 0.2 ft safety factor)
AC Thickness = 050 1t
=> AC Thickness = 0.50  ft (round up to the nearest 0.05 ft)
Gf_ ACE 1.89
GEpc= 0.95
GEAB = GEAC+AB - GEAC = 0.50
AB thickness= 045 ft
=> AB Thickness= 0.45 ft (round up to the nearest 0.05 ft}
GEAB= 0.50 Gf. AB=1 A

Design Section:

F N
AC 050 ft
h
Fy
AB 045 ft
Base Scil

PLATE NO.:




PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME:  Rte 80 Ashby Ave Ramp Widening
PROJECT NO.: 2011-114-RMP

Design Case: Full depth AC

Design Tl= 9 input 10 year design
Rps= 50 input
GE sc = 0.0032*TI*100-Rgg)} = 1.44
==  GE'pc= 1.54 {add 0.1 ft safety factor)
=> AC Thickness= 0.73
=> AC Thickness= 0.75 {t (round up to the nearest 0.05 ft)

Design Section:

AC 075 f

Base Soif

PLATE NO.:E-2




PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, GHAP. 600

PROJECT NAME:  Rte 80 Ashby Ave Ramp Widening

PROJECT NC.: 2011-114-RMP

Design Case: AC over AB

Design Ti= 10 input 20 year design
Res= 50  input
RAB= 78
GEAC+AB ={. 0032*-”*(100-5’ BS) = 1.60
GE s = 0.0032*TI*(100-R a5) = 0.70
=> GEps= 0.90 (add 0.2 ft safety factor)
AC Thickness = 0.50 ft
=> AC Thickness = 0.50 ft (round up to the nearest 0.05 ft)
Gf. ACT 1.79
GEAC = 0.90
GE pg = GE powap - GEpc = 0.70
: AB thickness= 064 ft
=> AB Thickness= 0.65 ft (round up to the nearest 0.05 t)
GEpg= 072 G pp=1.1
Design Section:
: AC 050 ft
: AB 065 f
Base Soif

PLATE NO.:




PAVEMENT DESIGN
PER HIGHWAY DESIGN MANUAL, CHAP. 600

PROJECT NAME:

PROJECT NO.: 2011-114-RMP

Design Case: Full depth AC

Design Tl= 10 irspaut
Ras= 50  input

GE 4c = 0.0032*TI*(100-Rgs) =
= GEIAC=
=> AC Thickness=

=> AC Thickness=

Design Section:

Rie 80 Ashby Ave Ramp Widening

20 year design

1.60

1.70  {(add 0.1 ft safety factor)
0.82

0.85 ft {round up to the nearest 0.05 ft}

AC

085 ft

Base Soil

PLATE NO.:B-4
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JOHN MUIR PARKWAY AT I-80
CONTRA COSTA COUNTY, CA
(04-CC-80-9.7/10.0 EA 3A7761)

For

Kimley-Horn & Associates, Inc.
555 12" Street Suite 1230
Oakland, California 94607

PARIKH CONSULTANTS, INC.
2360 Qume Drive, Suite A
San Jose, CA 95131
(408) 452-9000

September 23, 2009 Job No. 209102.JMP



Kimley-Horn & Associates, Inc. Job No.: 209102.JMP
555 12™ Street, Suite 1230 September 23, 2009
Oakland, CA 94607

Attn: Mr. Kenneth Chan
Sub:  GEOTECHNICAL DESIGN & MATERIALS REPORT
JOHN MUIR PARKWAY AT I-80
CONTRA COSTA COUNTY, CA
Dear Mr. Chan:
Transmitted herewith is the Geotechnical Design & Materials Report for the subject
project. The report was prepared in accordance with the scope of work outlined in our

proposal.

We appreciate the opportunity to be of service to you on this project. If you have any
questions concerning our findings or conclusions, please feel free to contact this office.

Very truly yours,
PARIKH Consultants, Inc.

Gary Parikh, P.E., G.E.
President

Attachment: Geotechnical Design & Materials Report



"Approved as to impact on State facilities and conformance with applicable State
standards and practices, and the technical oversight were performed as described in
the California Department of Transportation A&E Consultant Services Manual."

Caltrans

Title

Date

Caltrans

Title

Date
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GEOTECHNICAL DESIGN & MATERIALS REPORT
JOHN MUIR PARKWAY AT ROUTE 80, HERCULES
CONTRA COSTA COUNTY, CALIFORNIA

1. INTRODUCTION

This report presents the results of our geotechnical investigation for the proposed improvements
on the John Muir Parkway South Bound On-ramp in the City of Hercules in Contra Costa County.

The general location of the project site and its limits are shown in Plate 1, Project Location Map.

This report addresses the design of structural pavement sections, embankment 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) and pavement as-built data, site reconnaissance, 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 roadway design engineer, construction personnel,
bidders, and contractors for information and reference purposes only and should not be

constructed directly as project specifications.

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.
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2. EXISTING FACILITIES AND PROPOSED IMPROVEMENTS

The John Muir Parkway South Bound On-Ramp is a two lane overcrossing merging on to Route
80. The proposed improvements include widening the on-ramp to accommodate a HOV lane, and

an embankment. The general area is shown in the Project Location Map, Plate 1.

The Alameda County Congestion Management Agency (ACCMA), in cooperation with the
California Department of Transportation (Caltrans) proposes to widen the ramp. The roadway
improvements will include earthwork, and pavement sections. The existing South Bound on-ramp
will be widened to accommodate HOV lane by adding about 2 feet of embankment fill on the

outside slope.
3. PERTINENT REPORTS AND INVESTIGATION

Caltrans As-built information obtained from Kimley-Horn and Associates was reviewed for the

project during this study.

4. PHYSICAL SETTING

4.1 Climate and Drainage

The climate in the project area is characterized by moderate climatic conditions, which consists of
mild winters, mild summers, small daily and seasonal temperature ranges. Based on the statistical
data from “Western Regional Climate Center”, the average total annual precipitation varies along
the project vicinity and is approximately 17.7 inches to 23.38 inches. Most of the rainfall is
recorded in January with an average total precipitation of 3.55 inches to 5.01 inches. July is the
month with the least average rainfall precipitation of 0.03 to 0.04 inch. Extreme temperature
ranges from location and the average minimum temperature is approximately 40.8° F to 42.7° F

in January to average maximum temperature of 70.0° F to 78.7° F in September.

4.2 Topography and Drainage

The topography within the project site along John Muir Parkway South Bound On-Ramp is

relatively flat along Rte 80 with slight grade increase to the west. Some grade differences are noted
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due to roadway crossing and bridge embankment along the alignment. The site drainage is

generally by sheet flow towards the southwest, or collected by local drainage systems.

The main drainage system within the project limits is Refugio Creek to the NE direction of the

John Muir Parkway South Bound On-ramp.

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

General geologic features pertaining to the site were evaluated by reference to the Map of Dibblee;
1980a and 1981 and Witter, et.al., 2006. The John Muir Parkway South Bound On-Ramp is
situated on Artificial Fill (af) and Stream Channel Deposits (Qhc). A geologic map of the general
project area is shown on Plate 3.

The project is located in a seismically active area of California. Many faults existing in this area
are capable of producing earthquakes that may cause strong ground shaking within the project
limits. The attached Fault Map (Plate 4) presents the locations of the fault systems relative to the
project site. Maximum Magnitudes (Mmax) for the major faults in the area are determined by
Mualchin (California Seismic Hazard Map 1996). These maximum magnitudes represent the
largest earthquakes that could occur on the given fault based on the current understanding of the
regional tectonic structure. Faults in the vicinity of the site have a moderate to high potential to
release seismic energy include the Hayward Fault, San Andreas Fault, and the Franklin Fault.
Based on Caltrans updated map and readily available geological data, the governing fault for the

structure is the Hayward Fault (a strike-slip fault, Mw = 7.5).

5. EXPLORATION
5.1 Drilling and Sampling
Based on the preliminary plans, discussions with the design team, and readily available

geotechnical data in the area, 6 borings were drilled at selected locations to depths ranging from
5 ft to 30 ft below the existing ground surface.
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e Three borings, namely RW-1, RW-2, and RW-3 were drilled in the vicinity of
John Muir Parkway South Bound On-Ramp for the design of roadway, and
embankment. These borings were drilled to a depth of 30 ft.

e Borings R-4, R-5, and R-6 were drilled at shallow depth to collect bulk samples
for pavement design.

Borings RW-1 and RW-2 were drilled by Access Drilling of San Mateo on May 7™, 2009 under the
supervision of our field engineer. The borings were advanced using a portable rig using 4°’ dia
solid stem auger. Borings RW-3, R-4, R-5 and R-6 were drilled by Exploration Geoservice Inc. of
San Jose on May 8", 2009 under the supervision of our field engineer. The borings were advanced
using truck-mounted rig using 8” hollow stem auger. The boring locations are shown on Plate 2,
Site Plan.

Selected samples were obtained from 2.5-inch 1.D. (Modified California, MC) and 1.4-inch L.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. 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.

5.2 Geologic Mapping

The subject was considered and was determined to be not significant for the project.

5.3 Geophysical Studies

The subject was considered and was determined to be not applicable to the project.

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 artificial fill and stream channel deposits. Drilling

conditions using hollow stem and solid stem augers were considered normal for this site.
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6. GEOTECHNICAL TESTING
6.1 In-Situ Testing

In-situ testing consists of recording blow counts during sampling (using either Modified
California sampler or Standard Penetration Test sampler) in the field. Based on our previous
experience, when correlating standard penetration data in similar soils, the blow counts for the
Modified California Sampler can be converted to equivalent Standard Penetration Test blow
counts by multiplying a 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
loose to very dense clayey sands, silty sands. The in-situ test results are presented on the LOTB

sheets attached in Appendix A.

6.2 Laboratory Testing

Laboratory tests performed for the study include the following: Laboratory determination of
Moisture-Density (California Test Method 226), Grain Size Analysis (California Test Method
202), Unconfined Compression Test (California Test Method 221), R-value Test (California Test
Method 301), and Corrosion Test (California Test Method 643). The laboratory test results are
attached in Appendix B. Moisture-Density test and Unit Weight test results are summarized on the

LOTB’s attached in Appendix A.

7. GEOTECHNICAL CONDITIONS
7.1 Site Geology

General geologic features pertaining to the site were evaluated by reference to the Map of
Dibblee; 1980a and 1981 and Witter, et.al., 2006. Based on the map, the site subsoil’s consist of
Artifical Fill (af), and Stream Channel Deposits (Qhc). A geologic map of the project vicinity is

shown on Plate 3.

af — Artificial Fill (Historic) — Man made deposit of various materials and ages. Some are
compacted and quite firm, but fills made before 1965 are nearly everywhere not compacted and
consist simply of dumped materials.
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Qhc — Stream Channel Deposits (Holocene) — Loose Sand, gravel, and cobbles with minor clay
and silt deposited within active, natural stream channels.

7.1.1 Lithology

The site consists of Artificial Fill and Stream Channel Deposits. The subject was considered and
was determined to be not applicable for the project. Detailed description of subsoil conditions are
presented in Section 7.2.

7.1.2 Structure

The site consists of roadway fill, artificial fill, and stream channel deposits. The subject was
considered and was determined to be not applicable for the project.

7.2 Subsurface Soil Conditions

Based on the boring data and the as-built LOTB, the subsurface soil conditions of the site generally
consist of varying thickness of silty sands and clayey sands to 30 feet below existing grade, the
maximum depth explored. The materials encountered in the borings generally consist of loose to
very dense silty/clayey sands. Groundwater was not encountered during exploration. The SPT-N
values were typically on the order of 8 to 64. The in-situ test results are presented on the LOTB in

Appendix A.

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

There is no surface water body at the site.
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7.3.1.1 Scour

The subject was considered and was determined to be not applicable for the roadway project.

7.3.1.2 Erosion

The proposed project will primarily widen the pavement section, and embankment. The subject
was considered and was determined to be not applicable for the project.

7.3.2  Groundwater

Groundwater was not encountered during drilling. Caltrans as-built LOTB indicated groundwater
level at approximately 5 ft below the existing John Muir Parkway South Bound On-Ramp (Elev.
18.6 ft). 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.

7.4  Project Site Seismicity
7.4.1 Ground Motions

The project is located in a seismically active part of northern California. Many faults exist in the
Contra Costa County Area, which are capable of producing earthquakes, which may cause strong
ground shaking at the site. The attached Fault Map (Plate 4) presents the locations of the fault

systems relative to the project site.

Maximum Credible Earthquake (MCE) magnitudes for some of the major faults in the area
determined by Mualchin (California Seismic Hazard Map 1996) are summarized below. These
maximum credible earthquake magnitudes represent the largest earthquakes that could occur on
the given fault based on the current understanding of the regional tectonic structure. Based on the
boring information the governing fault for the structure is the Hayward Fault, which is at a distance

of 5.95 km (3.7 miles). A summary of the earthquake data is presented in Table 1.
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TABLE 1 - EARTHQUAKE DATA
Estimated Closest Maximum

Fault Distance to the Project Credible AP; iill(e?:g;ﬁc(k)
Area (km) Earthquake g

Hayward Fault (strike - slip) 5.95 (3.70 miles) 7.5 0.54

San Andreas Fault (strike — slip) 34.5 (21.4 miles) 8.0 0.21

Franklin Fault (unknown type) 4.8(2.95 miles) 6.5 0.48

7.4.2 Ground Rupture

Since no active faults pass through the project site, the potential for fault rupture is low.

8. GEOTECHNICAL ANALYSIS AND DESIGN
8.1 Dynamic Analysis

8.1.1 Parameter Selection

Based on the seismic hazard map prepared by Mualchin (1996) and the attenuation relationship by
Sadigh et Al. (1997), the Peak Bedrock Acceleration (PBA) at the project site is 0.54 g. According
to Caltrans Guidelines for Structures Foundation Report (March 2007), the value of PBA (for a
specific project site) from the seismic hazard map should be verified with that calculated using the
attenuation relation by Sadigh et al. (1997).

Based on the boring information, the seismic design criteria based on Caltrans Seismic Design

Criteria (Version 1.4) are as follows:

Governing Fault = Hayward Fault (strike-slip; Mw=7.5)
Closest Distance to Fault =5.95 km (3.69 miles)
Peak Bed Rock Acceleration =0.54 g

8.1.2 Liquefaction Potential

The subject was considered and was determined to be not applicable for the project.

8.2 Cuts and Excavations

It is expected that minor grading will be for pavement construction only. The subject was

considered and was determined to be not applicable for the project.
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8.2.1 Stability
Based on the embankment slope height (with the maximum height of about 2 feet) and ground
conditions, the stability of the proposed embankment does not appear to be a concern for the

project.

8.2.2 Rippability

The subject was considered and was determined to be not applicable for the project.

8.2.3 Grading

Typical grading specifications should conform to Caltrans Standards.

8.3 Embankments

As per the plans obtained from Kimley Horn and Associates, the proposed widening of ramp will
require up to 2 feet of embankment construction. Based on boring data, the native soils can provide
adequate support for the proposed embankments. Foundation of embankments should be prepared
in accordance with Caltrans Standard for ‘Clearing and Grubbing’ and ‘Earthwork’. The fill slopes

should not have slope ratio more than 2H: 1V. The fill slopes should be protected against erosion.

8.3.1 Evaluation of Embankment Settlement

Based on our field visit and borings, the soil conditions of the site appears to be well compacted.
We did not observe distress signs during our field visit that may indicate presence of on-going
settlement. Approximately 2 feet of fill will be required for the proposed embankment
construction. Based on the proposed fill thickness and subsurface soil conditions at the project site
(which consists of very dense silty sand and clayey sand layers) it is our opinion that the
settlements due to the placement of the fill does not appear to be a geotechnical concern. The
localized loose material encountered in the upper zone in RW-1 is probably from slope disturbance

and is not indicative of the embankment.
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8.4 Earth Retaining Systems

The subject was considered and was determined to be not applicable for the project.

85  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 representative soil

samples of Borings R-4, and R-6 to evaluate the corrosion potential of the subsurface soil. A

summary of the corrosion test results are presented in Table 2.

TABLE 2 - SUMMARY OF CORROSION TEST RESULTS

. Resistivity Sulfate .
Boring No. | Depth (ft) pH Chloride (ppm)
(ohm-cm) (ppm)
R-4 0-5 400 7.20 434.0 58.1
R-6 0 -5 350 7.48 62.7 526.2

Based on the laboratory test results and as per an internal memo from Caltrans (dated September,
2003) the subsoils are considered to be corrosive, and standard Type II modified or Type I-P (MS)
modified cement may be used for any concrete substructures. The minimum cement factor and
cover thickness should be per Caltrans Bridge Design Specifications (Section 8.22). The test
results are presented in Appendix B.

For selection of pipe material for culvert and storm drain applications, it is our understanding that
AltPipe computer program is used by Caltrans to assist designers. AltPipe program is a web-based
tool (http://dapl.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.

The AltPipe program is intended for final design by the civil or hydraulic designer. In addition to
soil corrosivity data, the input requires data such as Abrasion Level, 2-5 year Flow Velocity, and
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height of cover that should be determined while finalizing the drainage design.

9. STRUCTURAL PAVEMENTS

R-value tests were conducted on representative samples collected at proposed subgrade level. The
test results are summarized in Table 3.

TABLE 3 - SUMMARY OF R-VALUE TEST RESULTS

Boring No. Description R-value
R-4 Yellowish Brown — Silty Sand 37
R-6 Yellowish Brown — Silty Sand 32

Based on these results a design R-value of 15 is considered reasonable for proposed embankment
and an R-value of 25 is recommended for existing Ramp. The design R-values are summarized as
follows:

e New Embankment: R-value = 15

e Existing Ramp: R-value =25

According to available Caltrans as-built roadway plans, the existing pavement sections along the

John Muir Parkway consist of the following:

W/B Inside Lanes: 0.10° OGAC, 0.30” AC, 0.67° PCC, 0.33° CTB, 1.00° SM
W/B Outside Lanes: 0.45* AC, 0.70’ CTB, 1.00° CL 4 AS
Widening: 0.60° AC & 0.60° ACB & 1.10° & Var. CCO*20

Based on discussion with the designer, the anticipated Traffic Index (TT) values are 9.0 for 10-year
design life and 10.0 for 20-year design for John Muir Parkway South Bound On-Ramp. We
understand that it is preferred to use a composite pavement section consisting of HMA (A), base

and subbase for the project.

The following pavement sections are provided in accordance with anticipated 10-year and 20-year

design TIs.
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TABLE 4 - RECOMMENDED (MINIMUM) STRUCTURAL PAVEMENT SECTIONS

Structural Pavement Section
Option 1 Option 2 Option 3
Location R-Value TI HMA
HMA | AB AS (Full Depth) HMA AB

New Embankment 15 10 (20 years) | 0.55" | 0.75 | 0.90’ 1.20° 055 | 1.60°
. 9 (10 years) | 045 | 0.75° | 0.50° 1.00° 045 | 1.20°
Existing Ramp 2 10 (20years) | 0.55° | 0.75° | 0.60° 1.10° 055 | 1.30°

Design R-value = 15, and 25

HMA: Hot Mix Asphalt (formerly known as Asphalt Concrete);

AB: Class 3 Aggregate Base with R-value equal to 78;

AS: Class 4 Aggregate Sub-base with the R-value equal to 50;

Design values are based on the Highway Design Manual Tables (empirical method).

The above design options for R-values of 15 and 25 are provided to allow flexibility in the design.
For in place materials (existing ramp) the R-value is higher, however it may not be prudent to
require such high R-value for import burrow. The designer may select to use one section
throughout and therefore use R=15 and TI=10 design for the ramp.

10. MATERIAL SOURCES

There are several commercial sources of asphalt, concrete, and aggregate products in the area.

Table 5 lists available commercial suppliers in the area.

TABLE 5 - SOURCES OF ASPHALT AND AGGREGATE MATERIAL

Source Location Approx. HaUI.DISt'
(One way, miles)

Blacktop Knights 1442 Partridge Dr, Hercules, CA 94547 3.7
O. C. Jones & Sons, Inc. 1520 Fourth Street, Berkeley, CA 94710 15.2
Cemex 333 23" Ave, Oakland, CA 94606 21.7
J. V. Lucas Paving, Inc. 1012B 2™ Street, Lafayette, CA 94549 22.0
Mission Valley Rock & Asphalt 401 Embarcadero, Oakland, CA 94606 22.0
Right Away Ready Mix 401 Kennedy Street, Oakland, CA 94606 22.0
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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

The 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 US Route 80 and John Muir Parkway South Bound
On-Ramp. Therefore, traffic control is required to maintain traffic flow along Route 80 and the
respective city streets. Several underground utilities exist at the John Muir Parkway Southbound
On-Ramp. The contractor should verify the utility lines, be aware of the existing conditions and
plan the construction activities accordingly.

In our opinion, conventional equipment may be used to excavate the on-site soil materials. The
materials to be excavated may consist of loose to very dense clayey sand to silty sand. 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
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excavation and lateral earth support must conform to safety requirements of OSHA and other

applicable municipal and State 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.

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:

e The subsoil’s consist of loose (localized) to very dense silty sand to clayey sand.
e Design peak bedrock acceleration (PBA) = 0.54g.
e Groundwater was not encountered below the existing ground surface, whereas
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as-built LOTB (Caltrans 1992) indicated groundwater level at approximately 5 feet
depth at the general vicinity of John Muir Parkway South Bound On-Ramp (Elev.
18.6 feet).

e Approximately 2 feet of fill will be required for the proposed embankment
construction at the John Muir Parkway South Bound On-Ramp. Based on the fill
thickness and subsurface soil conditions settlement due to placement of fill appear
to be not a geotechnical concern.

e Based on the embankment slope height (2 feet) and ground conditions, the stability
of the proposed embankment does not appear to be a concern.

e Based on the laboratory test results and as per an internal memo from Caltrans the
subsoils are considered to be corrosive, and standard Type II modified or Type I-P
(MS) modified cement may be used for the concrete substructures.

e Based on discussion with the designer it is preferred to use a pavement section
consisting of HMA (A), aggregate base (class 3), aggregate subbase (class 4).

Structural Pavement Section
Option 1 Option 2 Option 3
Location R-Value TI HMA
HMA | AB AS (Full Depth) HMA AB

New Embankment 15 10 (20 years) | 0.55* | 0.75> | 0.90° 1.20° 0.55’ 1.60°
. 9 (10 years) | 0.45° | 0.75° | 0.50° 1.00° 045 | 1.20°
Existing Ramp 2 10 (20years) | 0.55° | 0.75" | 0.60’ 110’ 055 | 1.30°

Designer may choose the R=15 and TI=10 option for the entire ramp section.

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, including but not limited to the following:
Earthwork, Structure Backfill, Pervious Backfill Material, Reinforcing Geofabric, Thermoplastic
Pipes, Asphalt Concrete, Aggregate Base, Aggregate Subbase, Cement Treated 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 ft of the
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finish pavement subgrade should meet the following requirements:

1. Free of organic or other deleterious materials.
2. An R-value of no less than 15.

Aggregate Base: Class 3 aggregate base shall conform to the provisions in Section 26 of the
Standard Specifications and to these Special Provisions. It shall also be clean and free from
organic matter and other deleterious substances. The percentage composition by weight of Class
3 aggregate base shall conform to the following grading as determined by California Test Method

No. 202.
Gradation Requirement (Percent Passing)

1-1/2 inch Maximum % inch Maximum
Sieve Sizes Operating Contljact Operating Contl:act
Range Compliance Range Compliance
27 100 100
1-1/2” 90 — 100 87 -100
17 -- -- 100 100
¥ 50 — 85 45-90 90 — 100 87 —-100
No. 4 24 - 45 20-50 35-60 30 - 65
No. 30 10 - 25 6—29 10-30 5-35
No. 200 2-11 0-14 2-11 0-14
Quality requirements
California Test Method Operating Range | Contract Compliance
Sand Equivalent (217) 25 Min. 22 Min.
Resistance (R-value) (301) - 78 Min.
Durability Index - 35 Min.

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)
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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 on 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.

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.
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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.

Lakshmikanth Duddu Gary Parikh, P.E., G.E. 666
Staff Engineer Project Manager

S:/ONGOING PROJECTS/2007/209102.JMP
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E af - Artificial fill

s Qha - Alluvial Deposits, undifferentiated

1Qhc - Modern stream channel deposits

'! afem - Artificial fill over estuarine mud

1Qhbm - San Francisco bay mud

i‘!. Tmsl - Marine silt stone and clay
T SN

i br - Pre- Quaternary deposits and bed rock

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING
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ources: Dibblee; 1980a and 1981 .4,.
and Witter, et al., 2006 \I
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JOHN MUIR PARK WAY AT I-80
CONTRA COSTA COUNTY, CALIFORNIA
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0.7g Peak Acceleration Contour
0.6g Peak Acceleration Contour
0.5g Peak Acceleration Contour
0.4g Peak Acceleration Contour
0.3g Peak Acceleration Contour
0.2g Peak Acceleration Contour
%/ 0.1g Peak Acceleration Contour
7 Special Seismic Source (S88)
Faults with Fault Codes (MCE)
State Highways
/. County Boundary
Latitude & Longitude

Legend

FRA (6.50) - Franklin (XX)
HWD(7.50) - Hayward Fault (ST)
SAN(8.00)- San Andreas/N Fault (ST)
Source: Modified from "California Seismic Hazard Map,
1996" by L. Mualchin

FAULT MAP

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

JOHN MUIR PKWY AT I-80
CONTRA COSTA COUNTY, CALIFORNIA

JOB NO.: 209102.JMP
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Attenuation Relationships for Shallow Crustal Earthquakes (Sadigh, et al, 1997)
Fault = Franklin Fault (XX) - Not Known

Mw = 6.5 Rrup = 4.76 km
M>=6.5 _ROCK SITE:
C1=-1.274 C2=11 C3=0 C4=-21
C5 = -0.48451 C6 = 0.524 C7=0
A=C1+C2M+C3(8.5M)"2.5= 5.876
B=C4*Ln(Rrup+exp(C5+C6M))=  -6.614
C=C7*Ln(Rrup+2)= 0
Ln(y) = A+B+C = -0.738
y = Exp(Ln(y)) = 0.48 Peak Bed Rock Acceleration (PBA = 0.489)
Fault = Hayward Fault (ST) -Strike-Slip
Mw = 7.5 Rrup = 5.95 km
A= 6.976
B= -7.600
C=0
Ln(y) = -0.624
y= 0.54 Peak Bed Rock Acceleration PBA = 0.54g
Fault = Saline Valley-Hunter Mountain-Panamint Valley/N (NO) - Normal-Oblique
Mw = 6.25 Rrup = 14.68 km
A= 5.601
B= -7.209
C=0
Ln(y) = -1.608
y= 0.20 Peak Bed Rock Acceleration PBA = 0.20g
Fault = San Andreas/N Fault (SRT) - Strike Slip
Mw = 8 Rrup = 34.52 km
A= 7.526
B=-9.074
C=0
Ln(y) = -1.548
y= 0.21 Peak Bed Rock Acceleration PBA = 0.21g
PARIKH CONSULTANTS, INC. JOHN MUIR PARKWAY AT 1-80
GEOTECHNIGAL CONSULTANTS CONTRA COSTA COUNTY, CALIFORNIA
MATERIALS TESTING
JOB NO.: 209102.JMP IPlate No: 5




John Muir Parkway at Rte 80
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0.6 |

SPECTRAL ACCELERATION (g)

0.4

™~

0.2

0.0

0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0
STRUCTURAL PERIOD (sec)
Caltrans SDC (v 1.3, June 2006), Figure B.8,
Governing Fault: Hayward Fault (HWD)
(Mw = 7.50, Soil Profile Type D, PBA = 0.55 g)
with the following modifications:
(1) No change of Sa for structural periods < 0.5 sec
(2) 20% increase of Sa for structural periods > 1 sec
(3) Linear interpolation for structural periods between 0.5 and 1 sec

Spectral Data

Period Spectral Accel.
(sec) @)
0.010 0.550
0.020 0.550
0.030 0.550
0.050 0.550
0.075 0.806
0.100 1.025
0.120 1.148
0.150 1.280
0.170 1.345
0.200 1.404
0.240 1.422
0.300 1.414
0.400 1.369
0.500 1.301
0.750 1.199
1.000 1.067
1.500 0.673
2.000 0.461
3.000 0.250
4.000 0.157

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS

JOHN MUIR PARKWAY AT RTE 80.
CONTRA COSTA COUNTY, CALIFORNIA

MATERIALS TESTING
JOB NO.: 209102.JMP

PLATE NO.: 6
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POST MILES | SHEET | TOTAL
DIST | COUNTY | ROUTE TOTAL PRQJECT | “NO. |SHEETS
04 ce 80 9.7/10.0

REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)
FIELD AND LABORATORY
GROUP SYMBOLS AND NAMES TESTING APPARENT DENSITY OF COHESIONLESS SOILS REGISTERED ENGINEER-GEOTECHNICAL
Graphic/Symbol Group Names Graphic/Symbol Group Names
m Description SPT N gq(Blows / 12 inches)
A IO 60
. Lean CLAY -
- L
b o Well—graded GRAVE Lean GLAY with SAND @ Consolidation (ASTM D 2435) Very loose 0 - 4 BLANS APPROVAL DATE No. G.E. 666
e, Well—graded GRAVEL with SAND Lean CLAY with GRAVEL *\ £p12/31/09
AN cL SANDY lean CLAY . Loose 5 - 10 PARIKH CONSULTANTS, INC. EOTECHNICAL
ASaa Poorly graded GRAVEL SANDY lean CLAY with GRAVEL (D) collapse Potential (ASTH D 5333) 2350 QUME DRIVE, SUME A
00 GP . GRAVELLY lean CLAY Medium Dense 1 - 30 :
XX Poorly graded GRAVEL with SAND GRAVELLY lean CLAY with SAND Compaction Curve (CTM 216) = PR SAN JOSE, CA 95131
b ense -
PO | Gy Melimgroded GRAVEL with SILT 2 STV LAY with SAND 5 s ACCMA
- . ! Corrosivity Testing Very Dense > 1330 BROADWAY
5 : ®
: Well—graded GRAVEL with SILT and SAND L g%chgﬁvawu(t:tAsRAVEL @ (CT™ 643, CTM 422, CTM 417) OAKLAND, CALIFORNIA
[ ell-groded GRAVEL with CLAY SANDY SILTY CLAY with GRAVEL Consolidated Undrained
L3 ow-c &er”_s oded GEAVEL with CLAY and SAND GRAVELLY SILTY CLAY @ Triaxial (ASTM D 4767) KIMLEY—HORN & ASSOCIATES, INC.
.8 &’)r SAReELEE and SAND) GRAVELLY SILTY CLAY with SAND MOISTURE 555 12TH STREET SUITE 1230
no Poorl ded GRAVEL with SILT SILT Direct Shear (ASTM D 3080) OAKLAND, CALIFORNIA 94607
[ N .
SHE gp_gy | o°ny 9rode w SILT with SAND Description Criteria
o 91 Poorly graded GRAVEL with SILT ond SAND SILT with GRAVEL i The State of Califernia or its officers or agents
ol e T ML | SANDY SLT (&) Expansion Index (ASTW O 4829) Dry Absence of moisture, dusty, dry to the shall mot be respamsible for the acemmacy ob sompleteness
DQD/O (or LR REAY SANDY SILT with GRAVEL touch of electronic copies of this plan sheet.
°°4“ GP=GC | poorly graded GRAVEL with CLAY and GRAVELLY SILT .
0,92 SRR Edie P RNE anih SRR GRAVELLY SILT with SAND Moisture Content (ASTM D 2216) Moist Damp but no visible water
bRDF = ORGANIC lean CLAY
B[ bd SILTY GRAVEL . CONSISTENCY OF COHESIVE SOILS
cbcc d oM ORGANIC lean CLAY with SAND Organic Content—% (ASTM D 2974) Visible free water, usually soil is
EERd SILTY GRAVEL with SAND ORGANIC lean CLAY with GRAVEL Wet below water table Description | Comoramiee | Peniattyer Torvane Field Approsimation
3 oL SANDY ORGANIC lean CLAY - Strength (tsf) | Measurement (tsf) | Meosurement (tsf) PP
3 CLAYEY GRAVEL SANDY ORGANIC fean CLAY with GRAVEL @ Permeability (CTM 220) _ ‘
GC . GRAVELLY ORGANIC lean CLAY Very Soft <025 <025 <012 Easgylpenctruled several inches
%% CLAYEY GRAVEL with SAND ./r GRAVELLY ORGANIC lean CLAY with SAND Particle Size Anclysis (ASTM D 422) y Is
article Size Analysis Eosily penetroted severol inches
:bgg/; co_cu SILTY, CLAYEY GRAVEL 8ggm:g g:g it SAND PERCENT OR PROPORTION OF SOILS Soft 0.25 to 0.50 0.25 to 0.50 012 to 0.25 by thu
il g? - SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL Plasticity Index (AASHTO T 90) Description Criteria Medium SHiff 0.50 to 1.0 0.50 to 1.0 025 to 0.50 | henetrated several inches by
‘J, / oL SANDY ORGANIC SILT Liquid Limit (AASHTO T 89) P P— FraseTea— thumb with moderate effort
. Well— d SAND SANDY ORGANIC SILT with GRAVEL articles ore present but estimoted to . Readily indented by thumb but
; sw eli=grade 5 GRAVELLY ORGANIC SILT (FD) Point Lood index (ASTM D 5731) Trace be less than 5% St T2 1?2 0501010 | penetrated only with great effort
- ith GRAVI i .
Well—graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND Few 5 to 10% Very Stiff 2104 2t0 4 1.0 to 20 Readily indented by thumbnod
Fot CLAY
sp | Foorly graded SAND V Fot CLAY with SAND Pressure Meter Little 15 to 25% Herd > 40 > 40 >20 igented by thumbnil with
Poorly graded SAND with GRAVEL Fat CLAY with GRAVEL difficulty
/ cH SANDY fat CLAY Pocket Penetrometer Some 30 to 45%
Well~graded SAND with SILT SANDY fat CLAY with GRAVEL
Sw-sM| 9o w,' CRAVELLY fot CLAY Mostly 50 to 100% PLASTICITY OF FINE~GRAINED SOILS
Well—graded SAND with SILT and GRAVEL /4 GRAVELLY fot CLAY with SAND ® R-Value (CTM 301) Description Criteria
ell—graded SAND with CLAY Elastic SILT Nonplostic A 1/8~inch threod connot be rolled ot any water content.
SW-SC &r STRVCLAY ) Elostic SILT with SAND ) -
ell—graded SAND with CLAY and GRAVEL Flastic SILT with GRAVEL Sand Equivalent (CTM 217) L The threed can barely be rolled and the lump connot be formed when drier thon the
&r SR LAY and GRAVEL MH SANDY elostiz SILT PARTICLE SIZE ow plastic fimit,
Poorly graded SAND with SILT SANDY elastic SILT with GRAVEL @ Specific Gravity (AASHTO T 100) Description Size The thread is easy to roli and not much time is required to reach the plastic limit.
SP—SM . GRAVELLY elastic SILT m Medium The thrgad cannot be rerolled ofter reaching the plastic limit. The lump crumbles
Poorly graded SAND with SILT and GRAVEL GRAVELLY elastic SILT with SAND Boulder > 12 when drier thon the plostic limit.
PooréY _P;cded %AND with CLAY / ORGANIC fat CLAY @ Shrinkage Limit (ASTM D 427) Cobble 3" to 12 It tokes considerable time rolting ond kneading to reach the plostic limit. The threod
SP-SC [gc:)rorl Lg gLéY%ANg with CLAY and / ORGANIC fat CLAY with SAND Gravel Coarse 3/4" to 3" High cctr;‘ be( rerolled SEVE"I"OI times uf(er&eaching the plastic limit. The lump can be formed
raode: 5 avel without crumbling when drier thon the plastic limit.
30 ORGANIC fat CLAY with GRAVEL @ ) - - g p
GRAVEL (or SILTY CLAY and GRAVEL) / oM SANDY ORGANIC fot CLAY Swell Potential (ASTM D 4548) Fine No. 4 to 3/4
. SILTY SAND (S;ANDY ORGANlcN:gt fCLAY with GRAVEL Coarse No. 10 to No. 4
, RAVELLY ORGANIC fat CLAY @ Pocket Torvane Sand Medium No. 40 to No. 10
SILTY SAND with GRAVEL % GRAVELLY ORGANIC fat CLAY with SAND = No. 200 to No. 40 BOREHOLE IDENTIFICATION
CLAYEY SAND ORGANIC elastic SILT Unconfined Compression—Soil Ine - o No. Symbol i_'l_fole Description
sc ORGANIC elastic SILT with SAND @ (ASTM D 2166) ype
CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL Unconfined Compression—Rock
OH SANDY ORGANIC elastic SILT ASTM D 2938 A Auger Borin
SCsu SILTY, CLAYEY SAND SANDY OR%A"«?I\SC elastic SILTS wT;th GRAVEL ( ) CEMENTATION g 9
- GRAVELLY ANIC elastic SIL . " — e . ,
SILTY, CLAYEY SAND with GRAVEL R AVELLy ORoANIS zlgzt:g 2T with SAND @ $2§:;To(lf§};d DUnzdarén(l)n)ed Description Criteria E} g Eotary drilled t?orlng g (o)
otary percussion boring (air
'j/—_[J ORGANIC SOIL Weak Crumbles or breoks with hondling or yP ¢
PT | PEAT fﬁ 8282% gg:t wi:: SQQI\D’EL @ Unit Weight (ASTM D 4767) little finger pressure. R Rotary drilled diamond core
" A wi
f/ OL/OH | SANDY ORGANIC SOiL Moderat Crumbles or breoks with considerable
COBBLES f-//’; SANDY ORGANIC SOIL with GRAVEL @ Vane Shear (AASHTO T 223) ocerate finger pressure. g HD Hand driven (1—inch soil tube)
Xl J COBBLES and BOULDERS ﬁj GRAVELLY ORGANIC SOIL . N HA Hand Auger
BOULDERS GRAVELLY ORGANIC SOIL with SAND Strong Will not crumble or break with finger .
A - - pressure. - [ D Dynomic Cone Penetration Boring
c k-] ]
2 ;,g = b= A CPT Cone Penetration Test (ASTM D 5778~95)
3 3 g g|  Hole LD. o o oth
=1 Hole 1. =1 Hole 1. o Hote =1 Hole 1. Top Hole El. er
Top Hole El 3 Top Hole EI op Hole El.
" ; 3 © Note: Size in inches.
- . N -
(S:?::go?mée;mpler l.—— Description of moteriat Blows per 12” 10 Grmfmd water No count recorded _/;c WS . Elev er::;ugfeerc:cjfsr?gﬁgn
. : Using 28 Ib hand surface i - 2
inches . . ( g . " Pushed Date measured element (34.88 in Pressure measured
( ) (6 A f ——F(eld & Lab Tests hommer with a 12 Driving rate in I ¢ area) divi(ded by on tip element
SPT N--value . WS Elev. ______ drop or os noted) p Date .meosured seconds per 12” 1o pressure measured (2.33 in Zreo)
(per ASTM 1586—99), LDt:t'te measured Description of (using a Staniey iz on tip element.
P = PUS? Sﬂmple- | Moteriol chonge Pulled Pipe materiols MB 156 percussion ]
or as note : Estimated material change 60 - hammer ond a 2.2" 55
l—SoiI/Rock boundary 505 7 tSo:\pIe cone, or as noted) 9 L , i : D )
v Refusal axen }%14/150/09_ 6 4 2 o 10 20 30
Boring Date Boring Dote o 70 Friction Ratio (%) Tip Bearing (MPa)
Terminated ot Elev ) Boring Date Boring Date
Hommer Energy Ratio (ER ) = % Terminoted ot Elev
ROTARY BORING HAND BORING DYNAMIC CONE PENETRATION BORING CONE PENETRATION TEST (CPT) SOUNDING
BRIDGE NO.
ES GEOTECHNICAL SERVICES STATE OF DIVISION OF ENGINEERING SERVICES
ENGINEERING SERVIC E STRUCTURE DESION > [ SOIL LEGEND
PREPARED BY | L. Duddu C A |_| FO R N I A POST WILE
checke 8Y | b WANG DEPARTMENT OF TRANSPORTATION DESIGN BRANCH [ ——/—— LOG OF TEST BORINGS ________|

GS LOTB SOIL LEGEND

ORIGINAL SCALE IN INCHES

b
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POST MILES SHEET | TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT | “NO, ISHEETS
04 cc 80 9.7/10.0

REGISTERED ENGINEER-GEOTECHNICAL

K PLANS APPROVAL DATE

PARIKH CONSULTANTS, INC.
2360 QUME DRIVE, SUITE A
SAN JOSE, CA 95131

ACCMA
1330 BROADWAY
OAKLAND, CALIFORNIA

KIMLEY-HORN & ASSOCIATES, INC.
555 12TH STREET SUITE 1230
OAKLAND, CALIFORNIA 94607

shall not be responsible for the
of electromic copies of this plan sheet.

The State of California or its officers or agenis
or completeness
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%EB ROUTE 80 %,

L
4
‘—J , |
8IS | |
90 2l w W 90
r_ 3 hs % 3
+ g
2l RW-1 . 5
ELEV. 82.0 FEETE ([P = NI 8|’ g
80 ?;{ ElCLAYEY SAND (SC), loose, brown, moist ; = é < 80
)
7z " 4
R :/"/' —= ELEV. 72.0 FEET 1| RW_2 ELEV. 72.0 FEET: 1| RW_3
% . g 5 - A . ©
70 Lo J25]2 B4 -T27]  ~-some grovel up to b7 ECLAYEY SAND (SC), medium dense, brown, I8 { SILTY SAND with GRAVEL (SM), medium dense, 70
7% ! moist brown, moist
Lee [2sls =L 25 mmedum dense (e l2s] 1§ - T3] [so/3f25T 2 BH - T2a] ry dens
fn .. : b —-—very dense o
S| 60 Bs/icZ5 4 B - [2a]  —— very dense 42 J2572 ; —-some gravel up to 1" [53 2513 - 123] --medium dense 60 | 8
o by \\‘__/
= [40 255 f --medium dense, groy @0 —-dense (B e[« P =T >
o ’ ke SANDY SILT (ML), very stiff, brown, moist &)
= ~ +§4=13%, -#200=51% —
< | X0 Groundwater was not encountered during drilling [2a [1aTs I [3616) (+44=13% -4 ) 50 §
a ] 05-07-09 SILTY SAND (SM), very dense, groy, moist, ]
- Terminated ot EI=53.5 ft —=very dense, gray lbo/s"[25 [ 6 [H99.9] 17]  trace GRAVEL —I
L Hammer Energy Ratio (ERi)=60% § SILTY SAND (SM), very dense, brown, moist t L
40 [—T 25168 (+#4=1% -§200=40%) (Tl Kl -Tie] --dense 40
05-07-09 Groundwoter wos not encountered during drilling 05-07-09 Groundwater wos not encountered during drilling
Termingted ot Et=42 ft Terminoted ot El=42 ft
30 Hommer Energy Ratio (ERi)=60% Hommer Energy Rotio (ERi)=60% 30
PROFILE
Vert. : 1" = 10'
20 Hor. : 1" = 50' 20
" ogn ALL DIMENSIONS ARE IN FEET
J17 LINE : | I ] | UNLESS OTHERWISE SHOWN
940+00 942400 944+00 946+00 948+00
PREPARED FOR THE SRDE %O
G.PARIKH oRAWN ¥ |L. Duddu L. Bhongoo G. Parikh B I L JOHN MUIR PARKWAY AT ROUTE 80
B T LS TVESTGATON &%: STATE OF CALIFORNIA | seoreer eomem S
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POST MILES SHEET | TOTAL
TO ACGOMPANY PLANS DATED 8-10-92 DIST| COUNTY | ROUTE TOTAL_PROJECT | “NO. ISHEETS
04| ccC 80 10.011.3 33 | 45
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AS BUILT

“ORRECTIONS oy _J_ 7OM (A¢, /-#-74)
CONTRACT NGO, _ O<4- /3 0G4

oATE, 5-5-93
NO A5 BuirT CHANGES

FOR INFORMATION ONLY

The As-Built Log of Test
Boring Sheets were used
to prepare the geotechnica/
report, ) .
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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 ASTM Test Method D 2216-92. This information was used to classify and correlate
the soils. The results are presented at the appropriate depths In "Log of Test Borings", Appendix A.

Grain Size Classification

Grain size classification tests (ASTM Test Method D422-63) were performed on selected samples of granular
soil to aid in the classification. The results are presented on “Grain Size Distribution Curves”, Plate B-2,
Appendix B.

Unconfined Compression Tests

Strength tests were performed on selected undisturbed samples using unconfined compression machine.
Unconfined compression tests were performed in general accordance with ASTM Test Method D 2166-91. The
results are presented in “Log of Test Borings”, Appendix A.

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 tests were performed
by Sunland Analytical. The test results are presented on Plate B-3A to Plate B-3B, Appendix B.

R-value Tests
R-value tests were performed on representative bulk samples for pavement design. The tests were performed by
Cooper Testing Laboratory. The test results are presented in Plate B-4A to Plate B-4B, Appendix B.

JOHN MUIR PARKWAY AT I-80

PARIKH CONSULTANTS, INC.
ID GEOTECHNICAL CONSULTANTS CONTRA COSTA COUNTY, CALIFORNIA
MATERIALS TESTING

JOB NO.: 209102.JMP PLATE NO.: B-1
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Sunland Analytical
11353 Pyrites Way, Suite 4
Rancho Cordova, CA 95670
(916) 852-8557

Date Reported 06/10/2009
Date Submitted 06/05/2009

To: Prav Dayah
Parikh Consultants, Inc.
2360 Qume Dr, Ste.A
San Jose, CA 95131

From: Gene Oliphant, Ph.D. \ Randy Horney \ﬁl
General Manager \ Lab Manager '«J

The reported analysis was requested for the following location:
Location : 209102, JMP Site ID : R4 @0-5'.
Thank you for your business.

* For future reference to this analysis please use SUN # 55831-112565.

EVALUATION FOR SOIL CORROSION

Soil pH 7.20

Minimum Resistivity 0.40 ohm~-cm (x1000)

Chloride 58.1 ppm 00.00581 %

Sulfate 434.0 ppm 00.04340 %
METHODS

pPH and Min,.Resistivity CA DOT Test #643
Sulfate CA DOT Test #417, Chloride CA DOT Test #422

NEGEDIWE

JUN 122009

By

PLATE NO: B-3A



Sunland Analytical

11353 Pyrites Way, Suite 4
Rancho Cordova, CA 95670
(916) 852-8557

Date Reported 06/10/20089
Date Submitted 06/05/2009

To: Prav Dayah
Parikh Consultants, Inc.
2360 Qume Dr, Ste.A
San Jose, CA 95131

From: Gene Oliphant, Ph.D. \ Randy Horney ‘T&
General Manager |\ Lab Manager \

The reported analysis was requested for the following location:
Location : 209102. JMP Site ID : R6 @0-5'.
Thank you for your business.

* For future reference to this analysis please use SUN # 55831-112564.

EVALUATION FOR SOIL CORROSION

Soil pH 7.48

Minimum Resistivity 0.35 ohm-cm (x1000)

Chloride 62.7 ppm 00.00627 %

Sulfate 526.2 ppm 00.05262 %
METHODS

pH and Min.Regigtivity CA DOT Test #6423
Sulfate CA DOT Test #417, Chloride CA DOT Test #422

PLATE NO: B-3B



Project Name: John Muir Parkway at Rte 80 Date: 6/8/09
Client: Kimley - Horn & Associates, Inc Project #: 209102. JMP
Sample #: R-4 Depth: 0-5 Lab #: M752
Location / Source: Onsite / Native Sample Date:
Material : Silty Sand, yellowish brown . Sampled By:
20 ' + 100
80 + 90
-~ R-VALUE ]
70 { ——EXP. PRESS. T 80
60 1+ 70
50 2 1+ 60

e

[8,)

S
R-VALUE

\ \ M
20 \ 30
10 \\ 20

\E;# Lo

A A e 1
800 700 600 500 400 300 200 100 0

EXUDATION PRESSURE (psi)

EXPANSION PRESSURE (psf)

pecimen No. A B C
xudation Pressure, psi 101 205 383
;|Expansion Pressure, psf 0 0 43
R-Value 9 15 61
Moisture Content at Test, % 22.1 20.2 18.2
i Dry Density at Test, pcf 99.9 102.1 102.9
R-Value @ 300 psi Exudation Pressure = 37 Expansion Pressure @300 psi Exudation, psf=
Minimum R-Value Requirement: é

Comments:

Report By: Prav Dayah PLATE NO.: B-4A__'J
TRVALUE with cales ﬁp




Project Name: John Muir Parkway at Rte 80 ' Date: 6/8/09

Client: Kimley - Horn & Associates, Inc Project #: 209102. JMP
Sample #: R-6 Depth: 0'-5' Lab #: M752
Location / Source: Onsite / Native Sample Date:
Material : Silty Sand, yellowish brown Sampled By:
90 T 100
80 + 90
-0~ R-VALUE ]
70 { ——EXP. PRESS. T 80
% 60 [ 70
a ]
% : ]
5 0 feo
o N 1 2
(72} 7 -
40 T 90 <
o : \ ] =
S 30 140 %
w .
2 N :
a 20 + 30
» 3
X \ :
+ 20

10
f\\..

800 700 600 500 400 300 200 100 0

EXUDATION PRESSURE (psi)

Specimen No. ) A B C
239 398

Exudation Pressure, psi 151

Expansion Pressure, psf 0
R-Value 14 19 57

Moisture Content at Test, % 21.0 20.0 19.1
102.3 104.9 106.7

:{Dry Density at Test, pcf

R-Value @ 300 psi Exudation Pressure = 32 Expansion Pressure @300 psi Exudation, psf

Minimum R-Value Requirement:

Comments:

Report By: Prav Dayah PLATE NO.: B-4B |
RVALUE with calcs pdp
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