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DEPARTMENT OF THE ARMY
SAN FRANCISCO DISTRICT, U.S. ARMY CORPS OF ENGINEERS
1455 MARKET STREET
SAN FRANCISCO, CALIFORNIA 94103-1398

MAR 25 ity

Regulatory Division (1145b)

SUBJECT: File Number 2008 00429N

Mr. Jeffrey G. Jensen

California Department of Transportation
Office of Biological Sciences & Permit
PO Box 23660

Oakland, California 94623-0660

Dear Mr. Jensen:

This letter is written in response to your submittal of July 21, 2009 concerning Department
of the Army authorization to widen State Route 12 (Jameson Canyon Road), permanently fill
approximately 0.2 acre of waters of the U.S. wetland, permanently impact approximately 0.12
acre of waters of the U.S. other waters, temporarily impacting approximately 0.1 acre of waters
of the U.S. wetland, and temporarily impacting approximately 0.08 acre of waters of the U.S.
other waters. The project is located on Highway 12, Post Mile (PM) 0.0 - 3.314 in Napa County
and on State Route 12 PM 0.0 — 2.48 in Solano County. This State highway connects Interstate
80 near Cordelia to State Route 29 near the Napa County Airport.

Based on a review of the information you submitted and an inspection of the project site
conducted by Corps personnel on December 8 and 9, 2010, your project qualifies for
authorization under Department of the Army Nationwide Permit 14 — Linear Transportation
Project (72 Fed. Reg. 11092, March 12, 2007), pursuant to (choose) Section 404 of the Clean
Water Act (33 U.S.C. Section 1344). See Enclosure 1. All work in Napa County shall be
completed in accordance with the plans and drawings titled “Department of Transportation
Project Plans for Construction on State Highway in Napa County Near Napa on Route 12 From
Route 29 to 0.1 Miles West of Solano County Line, Layout L-1 through L-14 and Typical Cross
Sections X-1 through X-127, dated12/31/2009. All work in Solano County shall be completed in
accordance with the plans and drawings titled “Department of Transportation Project Plans for
Construction on State Highway in Solano County on Route 12 From 0.5 Miles West of Napa
County Line to Red Top Road, Lavout L-1 through L-12 and Typical Cross Sections X-1 through
X-157, dated 12/31/2009.

The project must be in compliance with the General Conditions cited in Enclosure 2 for this
Nationwide Permit authorization to remain valid. Non-compliance with any condition could
result in the suspension, modification or revocation of the authorization for your project, thereby
requiring you to obtain an Individual Permit from the Corps. This Nationwide Permit
authorization does not obviate the need to obtain other State or local approvals required by law.



This authorization is valid until the NWP is modified, reissued, or revoked. All of the
existing NWPs are scheduled to be modified, reissued, or revoked prior to March 18, 2012. Itis
incumbent upon you to remain informed of changes to the NWPs. We will issue a public notice
when the NWPs are reissued. Furthermore, if you commence or are under contract to commence
this activity before the date that the relevant nationwide permit is modified or revoked, you will
have twelve (12) months from the date of the modification or revocation of the NWP to complete
the activity under the present terms and conditions of this nationwide permit.

Upon completion of the project and all associated mitigation requirements, you shall sign
and return the Certification of Compliance, Enclosure 3, verifying that you have complied with
the terms and conditions of the permit.

This authorization will not be effective until you have obtained a Section 401 water quality
certification from the San Francisco Bay Regional Water Quality Control Board (RWQCB). If
the RWQCB fails to act on a valid request for certification within two months after receipt of a
complete application, the Corps will presume a waiver of water quality certification has been
obtained. You shall submit a copy of the certification to the Corps prior to the commencement of
work.

To ensure compliance with this Nationwide Permit authorization, the following special
conditions shall be implemented:

1. This Corps permit does not authorize you to take an endangered species. In order to
legally take a listed species, you must have a separate authorization under the Endangered
Species Act (ESA) (e.g., an ESA Section 10 permit or a Biological Opinion (BO) under
ESA Section 7 with "incidental take" provisions with which you must comply). The
enclosed U.S. Fish and Wildlife Service (FWS) BO dated January 31, 2008 (# 81420-
2008-F-0827) contains mandatory terms and conditions to implement the reasonable and
prudent measures that are associated with "incidental take" that is also specified in the
BO. Your authorization under this Corps permit is conditional upon your compliance
with all of the mandatory terms and conditions associated with incidental take authorized
by the attached BO, whose terms and conditions are incorporated by reference in this
permit. Failure to comply with the terms and conditions associated with incidental take
of the BO, where a take of the listed species occurs, would constitute an unauthorized
take and it would also constitute non-compliance with this Corps permit. The FWS is the
appropriate authority to determine compliance with the terms and conditions of its BO

and with the ESA.
2. Caltrans shall adhere to the conditions of the 401 certification from the RWQCB.

3. Caltrans shall mitigate for wetland loss by purchasing a minimum of 0.22 acre of wetland
creation credit at either Elsie Gridley Mitigation Bank or the North Suisun Mitigation



Bank. For this authorization to be effective, prior to construction, Caltrans shall provide
to the Corps of Engineers legal documentation indicating that Caltrans has purchased a
minimum of 0.22 acres of wetland creation credits. The legal documentation Caltrans is
required to present to the Corps is a copy of the sales or purchase agreement which
indicates the type and amount of credits purchased and a copy of the signed check used to
purchase the credits.

4. Caltrans shall restore all wetlands and other waters of the US that sustained temporary
impacts during construction of this project. All sites that sustained temporary impacts
must be restored back to their pre-construction conditions or better. Restoration will
occur as described in a Caltrans document entitled “Draft Mitigation and Monitoring
Plan for On-Site Restoration Activities, dated March 20107,

5. Caltrans shall compensate for permanent loss of approximately 376 linear feet of waters
of the U.S. by restoring a minimum of 752 linear feet of a degraded creek channel on the
South Fork Lynch Creek or within the Benicia Hydrologic Sub-Area. Caltrans’ partner in
the restoration project, Solano County Resource Conservation District, will complete a
Final Mitigation and Monitoring Plan for the off-site mitigation by October 31, 2011.
Caltrans will submit this mitigation plan to the Corps for approval by November 25,
2011.

Should you have any questions regarding this matter, please call Hal Durio of our
Regulatory Division at 415 503 6785. Please address all correspondence to the Regulatory
Division and refer to the File Number at the head of this letter. If you would like to provide
comments on our permit review process, please complete the Customer Survey Form available
online at http:/per2.nwp.usace.army.mil/survey.html.

ORIGINAL SIGNED
BL@%&;?M@ Y

F. REG. BR., NORTH SECTION
FOR

Jane M. Hicks
Chief, Regulatory Division

Enclosures
Copy furnished:
Copy furnished (w/o enclosures):

US FWS, Sacramento, CA
CA RWQCB, Oakland, CA
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February 3, 2010

Jeffrey G. Jensen

California Department of Transportation
111 Grand Avenue

Oakland, CA 94623

Subject: Final Lake or Streambed Alteration Agreement
Notification No. 1600-2008-0271-R3
STATE ROUTE 12 JAMESON CANYON WIDENING PROJECT

Dear Mr. Jensen:

Enclosed is the final Streambed Alteration Agreement (“Agreement”) for the State Route
12 Jameson Canyon Widening Project (“Project”). Before the Department of Fish and
Game (Department) may issue an Agreement, it must comply with the California
Environmental Quality Act (“CEQA”). In this case, the Department, acting as a
responsible agency, filed a notice of determination (“NOD”) on the same date it signed
the Agreement. The NOD was based on information contained in Mitigated Negative
Declaration the lead agency prepared for the Project.

Under CEQA, filing a NOD starts a 30-day period within which a party may challenge
the filing agency’s approval of the project. You may begin your project before the 30-
day period expires if you have obtained all necessary local, state, and federal permits or
other authorizations. However, if you elect to do so, it will be at your own risk.

If you have any questions regarding this matter, please contact Staff Environmental
Scientist, Melissa Escaron at (707)338-0334 or mescaron@dfg.ca.gov.

Sincerely,
Scott Wilson

Habitat Conservation Program Manager

cc: Melissa Escaron, Staff Environmental Scientist

Conserving California’s Wildlife Since 1870



California Natural Resources Agenc

5EPARTMENT OF FISH AND GAME

BAY DELTA REGICGN

(707} 944.5520

Mailing addrass:

POST OFFICE BOX 47
YOUNTVILLE CALIFORNIA 24598
Street address:

7329 SILVERADOD TRAIL

NAPA CALIFORNIA 94558

- ARNOLD SCHWARZENEGGER, GOVERNOR

February 3, 2010

Notification Number: 1600-2009-0271-3
Mr. Jeffrey G. Jensen ‘
California Department of Transportation, District 4
111 Grand Avenue
Oakland, CA 94623

1602 STREAMBED ALTERATION AGREEMENT

This agreement is issued by the Department of Fish and Game pursuant to Division 2, Chapter 6 of the California Fish and Game
Code:

WHEREAS, the Applicant Mr. Jeffrey G. Jensen/California Department of Transportation (Caltrans) submitied a signed
NOTIFICATION proposing to substantially divert or obstruct the natural flow of, or substantially change the bed, channel, or bank of,
or use material from the streambed of the following water: tributaries to Fagan Creek, located in Napa county, State of California; and

WHEREAS, the Department has determined that such operations may substantially adversely affect existing fish and wildlife
resources including water quality, hydrology, aquatic or terrestrial plant or animal species; and

WHEREAS, the project has undergone the appropriate review under the California Environmental Quality Act; and

WHEREAS, the Applicant shall undertake the project as proposed in the signed PROJECT DESCRIPTION and PROJECT
CONDITIONS (attached). Ifthe Applicant changes the project from that described in the PROJECT DESCRIPTION and does not
include the PROJECT CONDITIONS, this agreement is no longer valid; and

WHEREAS, the agreement shall expire on December 31, 2014; with the work to occur between June 15 and Qctober 31; and

WHEREAS, nothing in this agreement authorizes the Applicant to trespass on any land or property, nor does it relieve the Applicant
of the responsibility for compliance with applicable Federal, State, or local laws or ordinances. Placement, or removal, of any material
below the level of ordinary high water may come under the 3ur15d1ct10n of the U. S. Army Corps of Engineers pursuant to Section 404
of the Clean Water Act;

THEREFORE, the Applicant may proceed with the project as described in the PROJECT DESCRIPTION and PROJECT
CONDITIONS. A copy of this agreement, with attached PROJECT DESCRIPTION and PROJECT CONDITIONS, shali be provided
to contractors and subcontractors and shall be in their possession at the work site,

Failure to comply with all conditions of this agreement may result in legal action.

This agreement is approved by;

+or

Scott Wils
Envirommental Program Manager
Bay Delta Region

ce: Melissa Escaron
Warden Shelton
Lieutenant Riske
Warden Jones
Lieutenant Mason
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Notification Number: 1600-2609-0271-3
Jameson Canyon Creek and Fagan Creek, Solano and Napa Counties

Mr. Jeffrey Jensen

California Department of Transportation District 4
111 Grand Ave, '

Qakland, Ca

94623

PROJECT DESCRIPTION and PROJECT CONDITIONS
Description

The California Department of Transportation (Caltrans) proposes to widen State Route (SR) 12
along a 5.9 mile stretch between post mile (PM) 0.0 and PM 3.3 in Napa county, and PM 0.0 and
PM 2.6 in Solano county (Project). East of Kelly Road, the Project will expand the existing two-
lane highway to a four-lane highway. The Project will improve safety and reduce traffic
congestion by increasing the capacity of SR 12. The Project will also minimize head-on
accidents by adding a median barrier. The California Department of Fish and Game
(Department) is issuing this Streambed Alteration Agreement #1600-2009-0271-3, for the
project described herein.

To accommodate the Project, Caltrans will improve five major cross culverts greater than 36
inches in diameter. Fagan Creek and associated tributaries in Napa county, as well as tributaries
to Jameson Canyon Creek in Solano county will be affected.

At PM .5 (Napa county) the 6x6-foot concrete box culvert crossing at Fagan Creek will be
extended by 35 feet to the north. A new head wall will be required on the upstream side along
with rock slope protection (RSP). Replacement and extension of RSP will also be installed on
the outlet side of the culvert.

At PM 2.3 (Napa county) the corrugated steel pipe culvert and 4x4-foot concrete box culvert will
be replaced with a 6x4-foot concrete box culvert at an improved angle to the stream. New

headwalls and RSP will be placed both up and downstream of the new culvert.

AtPM 2.5 (Napa county) where SR 12 crosses a tributary to Fagan Creek the 58x36-inch
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corrugated metal pipe arch culvert will be extended by 85 feet to the north. A new head wall and
RSP will be required. At the outfall a 48-inch culvert will be added to direct the flow away from
an adjacent residence, a new headwall and RSP will be needed for this extension.

Runoff from a tributary to Fagan Creek located at PM 2.94 (Napa county) is collected and
travels under SR. 12 in a 10x6-foot concrete box culvert. This culvert also receives flow from
another culvert. This existing concrete box culvert is going to be extended by 65 feet to the
north and the contributing culvert will be replaced with a new pipe culvert.

At PM 1.02 (Solano county) a tributary to Jameson Canyon Creek is conveyed under SR 12 ina
4x4-foot concrete box culvert. This culvert will not be changed, however, a new 12x12-foot
concrete box culvert wiil be installed next to the existing culvert to serve as a wildlife crossing.

At PM 1.31 (Solanb county) runoff from the tributary to Jameson Canyon Creek is conveyed
under SR 12 in a double 6x3-foot concrete box culvert. This culvert will be extended to the
north by 35 feet and a third concrete box will be added to increase capacity.

Caltrans and/er its designee shall comply with the following conditions:

L. Caltrans and/or its Designees shall conduct all work according to the project description
stated above as well as the plans submitted to the Department that are not in conflict with the
above stated project description. Caltrans shall notify the Department of any modifications made
to the plans submitted to the Department that pertain to impacts to the creek or the riparian
corridor.

2. A Caltrans Designated On-site Biologist, approved by the Department, shall monitor
weather forecasts for rain events in coordination with the Department. The Designated On-site
Biologist and Caltrans Water Quality staff shall work together to ensure protection of aquatic
resources before and during rain events. Storm Water Pollution Prevention Plan measures shall
be monitored for proper installation and maintained to prevent sediment transport into the creek.
The Resident Engineer shall make corrections suggested by the Designated On-site Biologist to
ensure compliance with this Agreement.

3. Caltrans and/or its Designees shall only work within the stream zone between June 15
and October 5.

4. Caltrans shall submit an Off-site Riparian Mitigation Plan to the Department for approval
including success criteria for percent cover and percent survival by October 31, 2011. All
required mitigation planting shall be in place within 1 planting season following approval of the
Offsite Riparian Mitigation Plan, mitigation area shall be increased by 15% for every year of
delay. Compensation for permanent impacts shall be mitigated at a 3:1 ratio for loss of linear
feet within the riparian zone. Compensation for permanent loss of native trees within the
riparian zone shall be at a rate of 3:1, and 5:1 for riparian oaks. Off-site mitigation lands shall be

el
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approved by the Department and shall be protected and managed in perpetuity.

5. Caltrans shall mitigate temporary riparian impacts at a 1:1 ratio through on-stte
restoration to achieve pre-construction hiabitat functions. On-site riparian mitigation design shall
be informed by photos documenting pre-construction conditions.

6. Caltrans and/or its Designee shall be in compliance with Migratory Bird Treaty Act
(MBTA) and Fish and Game Code 3503. To avoid potential impacts to nesting birds, Caltrans
and/or its Designee shall remove vegetation or install exclusion measures during the time period
of August 15 to February 15. If construction activities that have the potential to violate MBTA
and Fish and Game Code 3503 are scheduled during the nesting season, focused surveys for
active nests shall be conducted within 72 hours of said construction activities. If active nests are
identified, a 50-foot no-work buffer for non-raptors and a 300-foot no-work buffer for raptors
shall be established. If active nests are found, Caltrans shall consult with the Department and the
United States Fish and Wildlife Service (USFWS) regarding appropriate action to comply with
the MBTA of 1918 and the Fish & Game Code of California.

7. Within 48 hours prior to construction, the active work area, within the riparian zone, shall
be surveyed by the Caltrans Designated On-site Biologist for California red-legged frog (CRLF).
If any CRLF are found, work shall not start until the Department and USFWS have been
contacted and have given their approval for work to continue. If any CRLF are found, the
Department shall be contacted within two hours at (707) 944-5520. The results of the survey
shall be emailed to Melissa Escaron, Staff Environmental Scientist, at mescaron@dfg.ca.gov.
Refer to Notification Number 1600-2007-0217-3 when submitting the survey to the Department.

g. Within 48 hours prior to construction, the active work area, within the riparian zone, shall
be surveyed by the Caltrans Designated On-site Biologist, at the appropriate time of day for
presence of the western pond turtle (WPT), Clemmys marmorata. If any individuals are found,
the biologist shall email Melissa Escaron, Staff Environmental Scientist, at
mescaron{@dfg.ca.gov, to incorporate protection measures into the project.

9. Caltrans and/or its Designee shall allow any wildlife encountered during the course of
construction to leave the construction area unharmed.

10. If any state or federal listed species, or state species of special concern, are observed
during project surveys, Caltrans shall submit California Natural Diversity Data Base (CNDDB)
forms to the CNDDB for all preconstruction survey data within five working days of the
sightings, and provide DFG Region 3 with copies of the CNDDB forms and survey maps.

11.  Caltrans and/or its Designee shall install and maintain high-visibility Environmentally
Sensitive Area fencing to protect sensitive resources. Caltrans and/or its Designee shall remove

-as little vegetation as is necessary to conduct construction activities.

12.  Caltrans shail conduct an employee orientation program for all persons who will work

i P
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on-site during construction and landscape establishment activities. The program shall consist of
a brief presentation from the Caltrans Designated On-site Biologist about the biology of the
- species listed in this agreement, their habitat needs, and their status.

13.  The Designated On-site Biologist shall be present during initial ground disturbing
activities within the riparian zone. The Resident Engineer shall stop work at the request of the
Designated On-site Biologist to ensure protection of CRLF and WPT. Any individual handlmg
CRLF and WPT shalt hold valid State and Federal Scientific Collecting Permits.

14.  Caltrans and/or it Designee shall have readily available plastic sheeting or visquine and
will cover exposed spoil piles and exposed areas to prevent thesc areas from losing loose soil
into the stream. These covering materials shall be applied when it is evident rainy conditions
threaten to erode loose soils into the stream.

15, Caltrans and/or its Designee shall not commence construction within the riparian zone if
the work and its associated erosion control measures cannot be completed prior to the onset of a
storm event. 72-hour weather forecasts from the National Weather Service shall be consulted
prior to start up of any phase of the project.

16.  Caltrans and/or its Designee shall not operate equipment or vehicles in water-covered
portions of the stream, or where wetland vegetation, riparian vegetation, or aquatic organisms
may be destroyed, except as otherwise provided for in this Agreement and as necessary to
complete authorized work.

17.  Caltrans and/or its Designee shall locate staging and storage areas for equipment,
materials, fuels, lubricants and solvents, outside of the stream channel and banks. Stationary
equipment such as motors, pumps, generators, compressors and welders, located within or
adjacent to the stream will be positioned over drip pans. Any equipment or vehicles driven
and/or operated within or adjacent to the stream will be checked and maintained daily, to prevent
leaks of materials that if introduced to water could be deleterious to aquatic life. Vehicles will
be moved away from the stream prior to refueling and lubrication.

18.  Caltrans and/or its Designee shall prevent raw cement/concrete or washings thereof,
asphalt, straw, paint or other coating material, oil or other petroleum products, or any other
substances related to project activities which could be hazardous to aquatic life, wildlife, or
riparian habitat from contaminating the soil and/or entering the waters of the State. Caltrans
and/or its Designee may be subject to a citation for placing materials where they may enter a
stream or lake.

19.  Caltrans and/or its designee shall not dump any litter or construction debris within the
riparian/stream zone. All such debris and waste shall be picked up daily and properly disposed

of at an appropriate site.

20.  Any materials placed in seasonally dry portions of a stream or lake, that could be washed
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downstream or could be deleterious to aquatic life, wildlife, or riparian habitat shall be removed
by Caltrans and/or its Designee prior to inundation by high flows.

21.  Caltrans shall submit to the Department for approval, any stream diversion plans at least 3
weeks prior to installation.

22. A copy of this Agreement shali be provided to all contractors, subcontractors and all
Resident Engineers: Copies of this Agreement shall be available at the project site during all
periods of active work and must be presented to Department personnel upon demand.
Department personnel shall be allowed onto the work site at any time during and after
construction of the project for the purposes of establishing compliance with this Agreement.

23.  Caltrans and/or its Designee are liabie for compliance with the terms of this Agreement,
including violations commmitted by the contractors and/or subcontractors. The Department
reserves the right to suspend construction activity described in this Agreement if the Department
determines any of the following has occurred:

A) Failure to comply with any of the conditions of this Agreement

B) Information provided in support of the Agreement is determined by the Department to be
inaccurate

C) Information becomes available to the Department that was not known when preparing the
original conditions of this Agreement (including, but not limited to, the occurrence of State or
federally listed species in the area or risk to resources not previously observed)

D} The project as described in the Agreement has changed or conditions affecting fish and
wildlife resources change.

To the extent that any provisions of this Agreement provide for activities that require Caltrans to
traverse another owner's property, such provisions are agreed to with the understanding that
Caltrans possesses the legal right to so traverse. In the absence of such right, any such provision
is void.

In the event that the project scope, nature, or environmental impact is altered by the imposition
of subsequent permit conditions by any local, state or federal regulatory authority, Caltrans shall
notify the Department of any imposed project modifications that interfere with compliance to
Department conditions.

If Caltrans needs more time to complete the authorized activity, the work period may be
extended on a day-to-day basis by Melissa Escaron, Staff Environmental Scientist, at (707) 339-
0334 or the Yountville office at (707) 944-5520.

A copy of this agreement must be provided to the contractor and all subcontractors who work

within the stream zone and must be in their possession at the work site.

Amendments and Extensions

{=,
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Caltrans shall notify the Department before any modifications are made in the project plans
submitted to the Department. Project modifications may require an amendment or a new
notification.

This Agreement is transferable to subsequent owners of the project property by requesting an
amendment.

To extend the Agreement beyond the expiration date, a written request or completed “Request to
Extend Lake or Streambed Alteration Agreement” form, with an appropriate fee, must be
submitted to the Department (1600 Program, Post Office Box 47, Yountville, California 94599)
for consideration at least 30 days before the Agreement expiration date. An extension requires a
fee. The Fee Schedule and Extension form can be obtained at

www.dfe.ca gov/habeon/1600/Forms.himl or by phone at (707) 944-5520. Extensions of the
original Agreement are issued at the discretion of the Department.

To modify the project, a written request for an amendment or a completed “Request to Amend
Lake or Streambed Alieration Agreement” form, with an appropriate fee, must be submitted to
the Department (1600 Program, Post Office Box 47, Yountville, California 94599). An
amendment requires a fee. The Fee Schedule and Amendment form can be obtained at
www.dfe.ca.gov/habeon/1600/Forms. html or by phone at (707) 944-5520. Amendments to the
original Agreement are issued at the discretion of the Department.

Please note that you may not proceed with construction until your proposed project has
undergone CEQA review and the Department signs the Agreement.

I, the undersigned, state that the above is the final description of the project I am
submitting to the Departinent for CEQA review, leading to an Agreement, and agree to
implement the conditions above required by the Department as part of that project. I will not
proceed with this project until the Department signs the Agreement. I also understand that the
CEQA review may result in the addition of measures to the project to avoid, minimize, or
compensate for significant environmental zmpacts '

Applicant’s name (print): § f /‘fi Y é ZAN4N

7
Applicant’s signature: O // ;,7 }g j\/w
l
Signed the 4 7LV\ day of :7-<2/{/u V»j ,2010
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State of California — The Natural Resources Agency ARNOLD SCHWARZENEGGER, Governor
DEPARTMENT OF FISH AND GAME

Bay Delta Region

Post Office Box 47

Yountville, California 94599

(707) 944-5520

www.dfo.ca.qov

April 14, 2010

Jeffrey G. Jensen

California Department of Transportation
Environmental Planning

111 Grand Avenue

Oakland, CA 94623

Subject: Amendment of Lake or Streambed Alteration Agreement
Notification No. 1600-2009-0271-R3
Jameson Canyon Creek and Fagan Creek

Dear Mr. Jensen:

The Department of Fish and Game (“Department”) has received your request to amend
Lake or Streambed Alteration Agreement 1600-2009-0271-3 (“Agreement") for a minor
amendment. Your request to amend the Agreement includes:

The temporary placement of a railroad boxcar bridge spanning a small unnamed
tributary at post mile 3.2. The abutments will be placed outside of the banks of the
creek and the bridge will freespan the creek. The span of the bridge is approximately
37 feet. No trees will be removed to construct this temporary bridge.

Culverts will be constructed, replaced, or extended at the following post mile locations in
Napa county: .25, .5, .7, 1.25, 1.35, 1.6, 1.75, 1.9

Culverts will be constructed, replaced, or extended at the following post mile locations in
Solano county: 2.15, 2.25, 3.15

The Department hereby agrees to amend the agreement as requested. All other
conditions in the Agreement remain in effect unless otherwise noted herein.

Please sign and return one copy of this letter to acknowledge the amendment. Copies
of the Agreement and this amendment must be readily available at project worksites
and must be presented when requested by a Department representative or agency with
inspection authority.

Conserving California’s Wildlife Since 1870
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Jeffrey G. Jensen
April 14, 2010
Page 2 of 2

If you have any questions regarding this matter, please contact Melissa Escaron, Staff
Environmental Scientist at (707) 339-0334 or mescaron@dfg.ca.gov.

Sincerely,

St el
Scott Wilson

Environmental Program Manager
Bay Delta Region

cc: Melissa Escaron

Warden Shelton
Lieutenant Riske
Warden Jones
Lieutenant Mason

ACKNOWLEDGEMENT
| hereby agree to the above-referenced amendment.

J If f-' i ) '.r d T o~ 'rl # ]
Print Name: ¢ "h‘*[""ﬂ y - J EnsLen Date: /r_,e' 20/ /U
/ /
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\l" California Regional Water Quality Control Board

San Francisco Bay Region

Linda S. Adams 1515 Clay Street, Suite 1400, Oakland, California 94612
Secretary for (510) 622-2300 * Fax (510) 622-2460 Arnold %chwarzenegger
Environmental http://www.waterboards.ca.gov/sanfranciscobay overnor
Protection

July 30, 2010
Site No. 02-28-C0350 (BT)
CIWQS Place No. 742494

California Department of Transportation
Attn: Ms. Kelly Hirschberg

Kelly Hirschberg@dot.ca.gov

111 Grand Avenue

Oakland, CA 94612

Subject: ~ Water Quality Certification for the Jameson Canyon State Route 12 Widening
Project, unincorporated Napa and Solano Counties

Department Project No.: EA 04-26411
Dear Ms. Hirschberg:

San Francisco Bay Regional Water Quality Control Board (Water Board) staff have reviewed the
401 water quality certification application submitted by the California Department of
Transportation (the Department) for the Jameson Canyon Roadway Widening Project (Project). The
Department is seeking a permit for the Project from the U.S. Army Corps of Engineers (ACOE)
pursuant to Clean Water Act (CWA) Section 404 Nationwide Permit No. 14 (Maintenance). You
applied to this office under Section 401 of the CWA for water quality certification verifying that the
Project does not violate State water quality standards.

Project: The Department proposes to widen an approximately six-mile segment of State Route 12
(SR 12) through Napa and Solano Counties. This segment will be converted from a 2-lane to a 4-
lane highway with shoulders. The Project area extends between SR 12 post-miles 0.00 and 3.3 in
Napa County, and between post-miles 0.00 and 2.6 in Solano County. Widening will occur
primarily on the north side of the existing roadway.

Other Project activities include installation of eleven retaining walls, modifications to the
intersections of SR 12 with Kelly, Kirkland Ranch, and Lynch Roads, and construction of a median

opening with acceleration and deceleration lanes.

Impacts: Because the Project involves roadway widening and drainage modifications over an
approximately 3.3-mile length, there are several, relatively small areas of impact. Refer to
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California Department of Transportation -2 - Jameson Canyon Road Widening Project
Ms. Kelly Hirschberg CIWQS Place No. 742494
EA No. 04-26411 Site No. 02-28-C0350

Attachment A, Summary of Impacts, for a detailed inventory of impact locations, area, and linear
footage.

The proposed Project will result in permanent impacts to approximately 0.10 acres of jurisdictional
wetlands and approximately 1,489 linear feet (0.12 acres) of jurisdictional waters. All permanent
impacts are the result of either cut and fill associated with roadway widening, placement of rock
slope protection, or culvert extensions.

The proposed Project will result in temporary impacts to approximately 0.30 acres of jurisdictional
wetlands and approximately 1,809 linear feet (0.11 acres) of jurisdictional waters due to use of
construction access areas. Temporary impacts are defined as all jurisdictional areas not disturbed
from more than one construction season and can be re-vegetated post-construction and within the
next growing season.

The proposed Project will also result in permanent and temporary impacts to approximately 0.90
(376 linear feet) and 0.81 acres (737 linear feet), respectively, of riparian habitat at ten discrete
locations.

Hydromodification impacts: Added impervious areas may result in alterations to existing
hydrologic regimes, resulting in erosion and/or changes of sediment transport in receiving waters
(hydromodification). Project implementation would result in approximately 28.0 acres of added
impervious area and therefore the Department is required to evaluate and mitigate potential
hydromodification impacts. As detailed in a Hydromodification Report dated April 2010, and as
amended July 2010, the Department evaluated susceptibility for hydromodification impacts to all
receiving waters within the Project limits. The Department has identified receiving waters
susceptible to hydromodification impacts and has proposed mitigation as appropriate (see
Hydromodification Mitigation, below).

Jurisdictional Wetlands and Waters Mitigation: To compensate for permanent impacts to
approximately 0.1 acres of jurisdictional wetlands, the Department shall purchase 0.1 acres of
seasonal wetland credits at the Elsie Gridley mitigation bank.

Mitigation of temporary impacts to jurisdictional waters, wetland, and riparian habitat shall be
achieved on-site by, among other measures, implementation of permanent erosion control using
native plants and seed. To address these temporary impacts, the Department has drafted a
“Mitigation and Monitoring Plan for On-Site Restoration Activities” that shall be finalized and
implemented. The Department shall restore functions and values to all areas of temporary impact
(see certification condition no. 8).

To mitigate for 1,489 linear feet (0.12 acres) of permanent fill to jurisdictional waters, and for 0.90

acres (376 linear feet) of permanent impact to riparian habitat, the Department has proposed to
partner with the Solano County Resource Conservation District to fund riparian restoration
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California Department of Transportation Jameson Canyon Road Widening Project
Ms. Kelly Hirschberg CIWQS Place No. 742494
EA No. 04-26411 Site No. 02-28-C0350

activities along 4,460 linear feet of the South Fork of Lynch Creek, in unincorporated Solano
County. Implementation shall include construction of rock vane and step-pool structures at two
locations, construction of two floodplain insets, planting of native trees and shrub vegetation,
invasive plant removal, removal of culverts, and restoral of a creek channel segment to its historical
alignment.

Roadway Pollutant Mitigation: As mitigation for increased pollutant loads associated with
impervious areas, the Department shall provide treatment of stormwater runoff from approximately
32.3 acres of impervious area using 30 compost-amended biofiltration strips and 21 bioswales and
biofiltration swales.

The following biofiltration strips and corresponding locations will mitigate water quality impacts
resulting from Project implementation:

. Eastbound/ . . Tr?ated
Strip No. County From Post Mile To Post Mile Impervious Area

Westbound )
1 Napa EB 0.04 0.24 0.86
2 Napa WB 0.29 0.37 0.31
3 Napa WB 0.47 0.53 0.27
4 Napa EB 0.83 0.86 0.03
5 Napa EB 0.87 0.94 0.17
6 Napa EB 1.05 1.22 1.00
7 Napa EB 1.26 1.31 0.40
8 Napa EB 1.33 1.43 0.60
9 Napa WB 1.39 1.45 0.40
10 Napa EB 1.53 1.58 0.26
11 Napa EB 1.60 1.69 0.43
12 Napa EB 1.79 1.85 0.27
13 Napa EB 1.91 2.02 0.54
14 Napa EB 2.21 2.27 0.28
15 Napa EB 2.31 245 0.65
16 Napa EB 2.45 2.55 0.47
17 Napa EB 2.55 2.64 0.44
18 Solano EB 0.46 0.53 0.40
19 Solano EB 0.54 0.57 0.16
20 Solano EB 0.83 0.86 0.16
21 Solano EB 0.86 0.96 0.47
22 Solano EB 0.97 0.98 0.10
23 Solano EB 1.02 1.09 0.29
24 Solano EB 1.10 1.15 0.23
25 Solano EB 1.17 1.19 0.13
26 Solano EB 1.20 1.30 0.48
27 Solano EB 1.56 1.62 0.25
28 Solano EB 1.75 1.82 0.32
29 Solano EB 2.45 2.53 0.36
30 Solano EB 2.53 2.56 0.13

Preserving, enhancing, and restoring the San Francisco Bay Area’s waters for over 50 years
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California Department of Transportation -4 - Jameson Canyon Road Widening Project

Ms. Kelly Hirschberg CIWQS Place No. 742494
EA No. 04-26411 Site No. 02-28-C0350
Treated
. Eastbound/ . . .
Strip No. County N From Post Mile To Post Mile Impervious Area
Westbound
(ac)
total- 10.86

The following biofiltration swales and corresponding locations will mitigate water quality impacts
resulting from Project implementation:

Byt Eastbound/ . ' Trgated
¥ County Westbound From Post Mile To Post Mile Impervious Area

Item No . @)
3h Napa EB 0.50 0.53 0.82
4g Napa WB 0.55 0.56 1.67
9g Napa EB 0.72 0.75 1.39
12g* Napa EB 0.94 0.96 0.56
131* Napa EB 0.96 0.99 0.39
22i* Napa EB 1.24 1.26 1.14
34e Napa WB 1.89 1.98 0.94
36h* Napa EB 2.05 2.11 1.07
43f Napa WB 2.30 2.35 0.84
52a Napa WB 2.55 2.62 1.40
56i* Napa EB 2.78 2.80 1.28
63e* Napa EB 3.12 3.12 0.18
63g* Napa EB 3.12 3.13 0.18
4c* Solano WB 0.28 0.29 0.29
14g* Solano EB 0.98 1.00 0.74
16k Solano EB 1.09 1.10 0.27
17c* Solano WB 1.17 1.18 0.38
20g Solano EB 1.30 1.33 0.47
23i* Solano EB 1.46 1.48 0.89
28a* Solano EB 1.64 1.66 0.56
371* Solano EB 247 2.52 6.00
total: 21.46

Napa and Solano Mitigated Impervious Area, strips and swales: 323

Hydromodification Mitigation: To mitigate for catchments susceptible to hydromodification
impacts, the Department shall implement the following mitigation measures:

Mitigation Measure Swale Nogs)." Mitigated Impervious
Area (ac)
Biofiltration swales 3h, 4¢g 0.12
Biofiltration swale 9g 0.04
Biofiltration swale with berm for detention 34e 0.32
Biofiltration swale with berm for detention 52a 0.58

*
Denotes swale with underdrain
T Refer to Roadway Pollutant Mitigation, above, for swale information.
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Ms. Kelly Hirschberg CIWQS Place No. 742494
EA No. 04-26411 Site No. 02-28-C0350
Mitigation Measure Swale Nogs)." Mitigated Impervious
Area (ac)
Underground Detent}on Pipe with weir at w/a 0.73
post-mile 2.96
Underground Detent}on Pipe with weir at n/a 0.16
post mile 0.11
Biofiltration swale 4c 0.02
Underground Detentlpn Pipe with weir at n/a 0.38
post-mile 3.8
Underground Detent}on Pipe with weir at o/a 0.68
post-mile 0.86
Biofiltration swale 36h 0.61
Biofiltration swale with berm for detention,
two Underground Detention Pipes with 43f 0.13
weirs between post-miles 2.30 and 2.35
Biofiltration swale l4g 0.04
Biofiltration swale with berm for detention 16k 0.07
Biofiltration swale 17¢c 0.03
Biofiltration swale with berm for detention 20g
Underground Detention Pipe with weir wa 0.65
between post-miles 1.26 and 1.33
Biofiltration swale 23i 0.09
Biofiltration swale 28a 0.05
Biofiltration swale with berm for detention 371
Underground Detention Pipe with weir / 1.55
between post-miles 2.10 and 2.19 na
total: 6.3

California Wetlands Portal. It has been determined through regional, state, and national studies
that tracking of mitigation/restoration projects must be improved to better assess the performance of
these projects, following monitoring periods that last several years. In addition, to effectively carry
out the State’s No Net Loss Policy for wetlands, the State needs to closely track wetland losses,
gains, and mitigation/restoration project success. Therefore, we require that the Department use the
California Wetlands Standard Form to provide Project information related to impacts and
mitigation/restoration measures (see Condition No. 15 of this Certification). An electronic copy of
the form and instructions can be downloaded at:
http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml. Project information concerning
impacts and mitigation/restoration will be made available at the web link:
http://www.californiawetlands.net.

CEQA Compliance: On January 31, 2008, the Department filed a Mitigated Negative Declaration
for the Project.

Certification: I hereby issue an order certifying that any discharge from the referenced project will
comply with the applicable provisions of sections 301 (Effluent Limitations), 302 (Water Quality
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Ms. Kelly Hirschberg CIWQS Place No. 742494
EA No. 04-26411 Site No. 02-28-C0350

Related Effluent Limitations), 303 (Water Quality Standards and Implementation Plans), 306
(National Standards of Performance), and 307 (Toxic and Pretreatment Effluent Standards) of the
Clean Water Act, and with other applicable requirements of State law. This discharge is also
regulated under State Water Resources Control Board Order No. 2003 - 0017 — DWQ, “General
Waste Discharge Requirements for Dredge and Fill Discharges That Have Received State Water
Quality Certification” which requires compliance with all conditions of this Water Quality
Certification. The following conditions are associated with this certification:

1.

The Department shall adhere to the Standard and Regional conditions imposed by Nationwide
Permit No. 14 (File No. 2008 00429N) and the 1602 Streambed Alteration Agreement, issued
to the Department by the California Department of Fish and Game;

Erosion control measures shall be utilized throughout all phases of construction where
sediment runoff from disturbed areas threatens to enter waters of the State, regardless of date.
At no time shall silt-laden runoff be allowed to enter waters of the State;

Caltrans shall not commence Project construction within the riparian corridor if the work and
its associated erosion control measures cannot be completed prior to the onset of a 72-hour
storm event. 72-hour weather forecasts from the National Weather Service shall be consulted
prior to beginning any Project phase;

The Department shall install thirty biofiltration strips and twenty-one biofiltration swales to
treat stormwater contaminants from no less than 32.3 acres of impervious area. Swale and
strips shall be installed and consistent with the information summarized above in “Roadway
Pollutant Mitigation;”

No later than sixty days from issuance of this certification, the Department shall submit
typical biofiltration swale cross-sections and soil mix details for all proposed swales. Project
construction shall not commence until the cross-sections and soil mix have been found
acceptable by Water Board staff;

The Department shall mitigate potential hydromodification impacts by implementation of the
hydromodification measures inventoried above in the section, Hydromodification Mitigation;

Certification is conditioned upon submission to the Water Board of a Bill of Sale of 0.1 acres
of seasonal freshwater wetland mitigation credits at the Elsie Gridley Mitigation Bank, to be
submitted to the Water Board prior to Project construction;

The Department shall submit a final Mitigation and Monitoring Plan for On-Site Restoration

Activities (On-Site Plan), to mitigate for temporary impacts to 0.30 acres of jurisdictional
wetlands, 1,809 linear feet (0.11 acres) of jurisdictional waters, and 0.81 acres of riparian
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Ms. Kelly Hirschberg

EA No. 04-26411

CIWQS Place No. 742494
Site No. 02-28-C0350

habitat. The On-Site Plan shall be found acceptable by Water Board staff prior to initiation of
Project construction. The On-Site Plan shall include:

a.

b.

~

A mitigation goal to restore all areas of temporary impact (noted above) to pre-
construction habitat function and values;

A plan to provide permanent erosion control to all temporarily impacted areas, which
includes native grass and forb seed, fertilizer, compost, and mulch;

A plan to provide 1.07 acres of on-site native riparian plantings, using a planting
palette that includes, among other native plant species, hoary manzanita, toyon, big-
leaf maple, basket rush, coast live oak, California sycamore and laurel, valley oak,
white alder, and willow;

A commitment to conduct detailed pre-construction site assessments of each area
where impacts to jurisdictional habitat are anticipated. The site assessments shall
include documentation of the species present and percent cover of the herbaceous,
shrub and tree canopy layers using the point-intercept method. The assessments shall
be conducted before construction activities in these areas commence. Results of the
assessments will be included in the Year O report to be submitted to the Water
Board;

A planting plan and success criteria for willows planted within rock-slope protection.
Success criteria for these willows shall include 35 and 70 percent cover after three
and five years, respectively;

Success criteria for riparian trees, excluding willows planted in rock-slope
protection. Success criteria for trees shall include 90, 80, and 70 percent survival
after the 3", 5™ and 10™ full growing seasons after planting;

Success criteria for shrubs shall include 75 percent survival, three years after
planting, and 80 percent cover, of the original canopy cover, five full growing
seasons after planting;

Success criteria for wetland plantings. Success criteria for wetland plantings shall
include 51 and 80 percent total cover after the 2" and 5™ years, respectively;

A plan to stockpile and reuse all topsoil in areas of temporary impact;

An invasive plant control plan;

A plan to report percent cover, health, vigor, and mortality within each mitigation
area,

A proposal to submit site maps with photo-documentation points. Prior to
implementing the Project, the Department shall photographically document the
condition of the Project site. Following installation of the mitigation, the immediate
post-construction condition of the site shall be photo-documented and a report shall
be submitted to the Water Board including the pre-construction photographs, the
post-construction photographs, and the map with the locations of the photo-
documentation points clearly marked (Year O report). The same photo-
documentation points shall be used in future monitoring reports; and

A plan to submit, at a minimum, years 0, 1, 3, 5, 7, and 10, monitoring reports to the
Water Board.

Preserving, enhancing, and restoring the San Francisco Bay Area’s waters for over 50 years
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9. All temporarily disturbed areas shall be restored to pre-construction or enhanced conditions,
using only native plant species, within the first growing season following cessation of
construction activities in those areas;

10. The Department shall fund and implement a riparian restoration project in partnership with the
Solano County Resource Conservation District (SCRCD). The restoration project shall be
implemented in the South Fork of Lynch Creek or other location within the Benicia Hydraulic
Sub Area. The riparian restoration project shall include the following:

e Implementation of a restoration plan that shall restore riparian habitat and functions
along no less than 4,400 linear feet of creek and be protected and managed in

perpetuity;

¢ A final off-site Mitigation and Monitoring Plan (Oftf-site MMP) shall be submitted
and found acceptable to the Water Board Executive Officer no later than March 31,
2011. The accepted Off-site MMP shall be implemented. The Off-site MMP shall
include:

1. A detailed plan for restoration of riparian habitat and functions along 4,400
linear feet of creek, including:
o Construction of rock vane and step-pool structures at two locations;
o Construction of two floodplain insets;
o Planting of native tree and shrub vegetation, with planting to be done
between October 15 and March 31;
o Invasive species management plan;
Establishment of a riparian buffer area;
o A grazing management plan that is implemented in the context of a
spatially-defined riparian buffer area;
o An adaptive management plan;
o Culvert removal; and
o Restoration of the historical channel alignment at selected locations.

(@]

ii. A monitoring plan. The monitoring plan shall include:

o Performance standards and success criteria for the proposed work;

o A proposal to submit annual monitoring reports for no less than 10
years. The Department may limit submittal of annual monitoring
reports to years 0, 1,2, 3,5, 7, and 10; and

o Site maps with photo-documentation points. Prior to implementing
the Project, the Department shall photographically document the
condition of the Project site. Following installation of the mitigation,
the immediate post-construction condition of the site shall be photo-
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11.

12.

13.

14.

15.

16.

17.

18.

documented and a report shall be submitted to the Water Board
including the pre-construction photographs, the post-construction
photographs, and the map with the locations of the photo-
documentation points clearly marked (Year O report).

Any planting established as part of a Project on- or off-site mitigation plan shall not be
considered successfully established until supplemental irrigation systems have been terminated
for two or more full growing seasons;

All on- and off-site mitigation shall not be considered to satisfy the conditions of this
certification until final mitigation success reports have been submitted to the Water Board and
found acceptable by the Executive Officer;

Construction of all on- and off-site mitigation shall be completed prior to completion of
Project construction. Failure to meet this deadline shall result in violation of this certification
and the Department shall provide additional mitigation, subject to the acceptance of the
Executive Officer;

Project construction within waters of the State shall occur only between June 15 and October
15. Regardless of date, Project construction within waters of the State is prohibited during rain
events capable of mobilizing sediment;

Not later than 30 days prior to the beginning of construction of any Project component, the
Department shall submit, acceptable to the Executive Officer, a final SWPPP to address the
Project’s expected construction stage impacts, prepared pursuant to the State Water Resources
Control Board Water Quality Order No. 99-06-DWQ, the NPDES Statewide Permit for Storm
Water Discharges From the State of California City of Transportation Properties, Facilities,
and Activities;

Not later than 20 days prior to any dewatering and diversion activities, the Department shall
submit a dewatering and/or diversion plan, subject to the acceptance of Water Board staff. The
plan shall present a time schedule for dewatering activities and include a commitment to have
all diversion structures removed from waters of the State, including final stabilization and
restoration in areas where diversion occurred, prior to October 15;

This Certification applies to the Project as proposed in the application materials. Please be
advised that failure to implement the Project as proposed is a violation of this water quality

certification;

The Department shall maintain a copy of this water quality certification at the Project site so
as to be available at all times to site operating personnel. It is the responsibility of the
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19.

20.

21.

22.

23.

24.

25.

Department to assure that all personnel (employees, contractors, and subcontractors) are
adequately informed and trained regarding the conditions of this certification;

The Department is required to use the California Wetlands Standard Form to provide project
information describing impacts and mitigation/restoration measures within 60 days from the
date of this certification. An electronic copy of the form can be downloaded at:
http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml. The completed California
Wetlands form shall be submitted electronically to habitatdata@waterboards.ca.gov or shall
be submitted as a hard copy to both: 1) The Water Board (see the address on the letterhead), to
the attention of California Wetlands Portal; and 2) San Francisco Estuary Institute, 7770
Pardee Lane, Oakland, CA 94621-1424, to the attention of Mike May;

This certification does not allow for the take, or incidental take, of any special status species.
The City shall use the appropriate protocols, as approved by the California Department of Fish
and Game and the U.S. Fish and Wildlife Service, to ensure that Project activities do not
impact the Beneficial Use of the Preservation of Rare and Endangered Species;

No fueling, cleaning, or maintenance of vehicles or equipment shall take place within any
areas where an accidental discharge to waters of the State may occur; construction materials
and heavy equipment must be stored outside waters of the State;

Except as expressly allowed in this Certification, the discharge, or creation of the potential for
discharge, of any soil materials including fresh concrete, cement, silts, clay, sand and other
organic materials to waters of the State is prohibited;

This certification action is subject to modification or revocation upon administrative or
judicial review, including review and amendment pursuant to Section 13330 of the California
Water Code (CWC) and Section 3867 of Title 23 of the California Code of Regulations(23
CCR);

This certification action does not apply to any discharge from any activity involving a
hydroelectric facility requiring a Federal Energy Regulatory Commission (FERC) license or
an amendment to a FERC license, unless the pertinent certification application was filed
pursuant to California Code of Regulations (CCR) Title 23, Subsection 3855(b) and that
application specifically identified that a FERC license or amendment to a FERC license for a
hydroelectric facility was being sought; and,

Certification is conditioned upon total payment of the full fee required in State regulations (23
CCR Section 3833). Water Board staff received full payment of $1,961.00 on July 20, 2009.

We anticipate your cooperation in implementing these conditions. However, please be advised that
any violation of water quality certification conditions is a violation of State law and subject to
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administrative civil liability pursuant to California Water Code (CWC) section 13350. Failure to
respond, inadequate response, late response, or failure to meet any condition of this certification
may subject you to civil liability imposed by the Water Board to a maximum of $5,000 per day per
violation or $10 for each gallon of waste discharged in violation of this certification.

Conditions 5, 7, 8, 10, 15, 16, and 19 are requirements for information or reports. Any
requirement for a report made as a condition to this action is a formal requirement pursuant to CWC
section 13267, and failure or refusal to provide, or falsification of such required report is subject to
civil liability as described in CWC section 13268.

Should new information come to our attention that indicates a water quality problem with this
project, the Water Board may issue Waste Discharge Requirements pursuant to 23 CCR Section
3857.

If you have any questions, please contact Brendan Thompson at (510) 622-2506, or via e-mail to
BThompson@waterboards.ca.gov.

Sincerely,

/R G

Bruce H. Wolfe
Executive Officer

cc (via e-mail):  Mr. Bill Orme SWRCB-DWQ Mr. Dale Bowyer, Water Board
Mr. Hal Durio, USACE Mr. Jason Brush, USEPA
Ms. Jane Hicks, USACE Mr. Hardeep Takhar, Caltrans
Ms. Laurie Monarres, USACE Mr. Cyrus Vafai, Caltrans
Mr. Jerry Roe, USFWS Ms. Andrea Meier, USACE
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Attachment A
Summary of Impacts



Summary of Impacts to Waters of the U.S. and Waters of the State (Including Wetlands)
Based on 100% Designs for Napa County and 95% Designs for Solano County

Permanent Impacts

Temporary Impacts

Map Type of Material Reason for Type of Material
Feature Name Number' Stationing | Reason for Impact Discharged Area (ft%) Area (ac) | Volume (it’) [ Length (If)" Impact Discharged Area (ft) Area (ac) | Volume (it’) | Length (If)"
Waters of the U.S. (Other Waters)10
Point 6° 2 128 Cut/fill Roadway fill 87 0.002 87 49 Work area Equipment 57 0.0013 57 22
AW19° 6&7 248 Culvert Culvert 74 0.0017 296 6 Work area Equipment 4 0.0001 17 0
AW9® 6&7 225 RSP RSP 61 0.0014 183 39 Work area Equipment 379 0.0087 1,137 21
CT13° 6&7 246+50 Culvert Culvert 388 0.0089 3,489 61 Work area Equipment 370 0.0085 3,332 62
CT14° 6&7 246+50 Culvert Culvert 139 0.0032 1,255 19 Work area Equipment 179 0.0041 1,607 17
CT15 (Cattle Creek)’ 10 328 Culvert and RSP |Culvert and RSP 362 0.0083 723 52 Work area Equipment 305 0.007 610 43
cT2* 5 211 RSP RSP 244 0.0056 244 30 Work area Equipment 205 0.0047 205 11
CT21 (Fagan Creek)° 4&5 190 Culvert and RSP |Culvert and RSP 645 0.0148 1,289 58 Work area Equipment 13 0.0003 26 1
ies2 8 285 Culvert Culvert 479 0.011 1,437 96 - - - - - -
ies4 11 160 - - - - - - Work area Equipment 274 0.0063 823 29
Point 16" 6 225 Culvert Culvert 152 0.0035 152 29 Work area Equipment 105 0.0024 105 15
Point 23° 6 227 Culvert Culvert 301 0.0069 601 89 Work area Equipment 30 0.0007 61 6
Point 30° 8 285 RSP RSP 187 0.0043 562 29 Work area Equipment 9 0.0002 26 1
Point 33’ 11 & 12 |376+50 Culvert and RSP |Culvert and RSP 279 0.0064 139 74 - - - - - -
Point 59° 5 212 RSP and cut/fill RSP and roadway fill 227 0.0052 680 73 Work area Equipment 17 0.0004 52 6
Point 64° 9 310 Culvert Culvert 122 0.0028 244 16 Two work areas Equipment 854 0.0196 1,708 86
Point 74 (Cattle Creek)* 10 328 RSP RSP 35 0.0008 105 2 Work area Equipment 87 0.002 261 5
Point 75° 10 335+50 Culvert and RSP [Culvert, RSP and boulders 601 0.0138 7,815 183 Work area Equipment 39 0.0009 510 17
Point 76° 10 343 Culvert and RSP [Culvert, RSP and boulders 492 0.0113 1,969 148 Work area Equipment 105 0.0024 418 27
s2 (Fagan Creek)” 4&5 190 RSP RSP 240 0.0055 719 29 Work area Equipment 392 0.009 1,176 48
Sub-Total - - - - 5,114 0.1174 21,989 1,082 - - 3,424 0.0786 12,131 417
Waters of the State (Other Waters)
CT19’ 11 369+50 - - - - - - Work area Equipment 4 0.0001 2 6
Point 1° 1 93 to 103 - - - - - - Bioswale Bioswale 884 0.0203 442 950
Point 118&26° 4 173 Culvert Culvert 91 0.0021 46 37 Work area Equipment 13 0.0003 7 5
Point 12° 4 180+50 to 187+50 [Cut/fill Roadway fill 100 0.0023 50 331 Work area Equipment 100 0.0023 50 336
Point 27° 3&4 159+50 Cut/fill Roadway fill 39 0.0009 20 27 Work area Equipment 122 0.0028 61 91
Point 4° 1 104+50 RSP RSP 39 0.0009 20 12 Work area Equipment 22 0.0005 11 4
Sub-Total - - - - 270 0.0062 135 407 - - 1,146 0.0263 573 1,392
Waters of the U.S. (Wetlands)10
Wet Meadow1 8 286 to 289 Cut/fill Roadway fill - - - - Work area Equipment 13,068 0.30 39,204 -
Point 6° 2 127+50 Culvert and roadwayCulvert and roadway fill 436 0.01 436 - - - - - - -
Point 48° 3 154 Cut/ill Roadway fill 3,062 0.0703 6,125 - - - - - - -
Point 5 2 117+50t0 119 Cut/fill Roadway fill 540 0.0124 1,620 - - - - - - -
Point 53° 2 118+50 - - - - - - Work area Equipment 17 0.0004 17 -
Point 7° 2 127450 - - - - - - Work area Equipment 9 0.0002 9 -
Point 8° 2 118+50 Culvert and RSP |Culvert and RSP 192 0.0044 575 - - - - - - -
Point 27° 3&4 163 Cut/fill Roadway fill 144 0.0033 431 - - - - - - -
Point 83° 12 390 Culvert and RSP [Culvert and RSP 78 0.0018 235 - Work area Equipment 292 0.0067 876 -
Sub-Total - - - - 4,452 0.1022 9,422 - - - 13,386 0.3073 40,106 -
Totals 9,836 0.2258 31,546 - 17,955 0.4122 52,310 -
April 13,2010

Table is based on the Impacts to Waters of the US and Waters of the State dated March 22, 2010.
ac = acres; ft? = square feet; ft® = cubic feet; If = linear feet
' Map Number refers to the Impacts to Waters of the US and Waters of the State maps in Attachment C
2 The volume of Wet Meadow1 was calculated with an estimated depth of three feet.

3 Volume was calculated with an estimated depth of two feet.

* Volume was calculated with an estimated depth of one foot.

5 Volume was calculated with an estimated depth of four feet.

© Volume was calculated with an estimated depth of nine feet

7 Volume was calculated with an estimated depth of half a foot.

8 Volume was calculated with an estimated depth of thirteen feet.
9 Ditches were assumed to have a depth of half a foot.

'° The acres of impacts to waters of the U.S. were received from Hal Durio / ACOE March 11, 2010.
" Linear feet of impacts are derived using the direction of flow
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FOUNDATION REPORT
ROUTE 12/JAMESON CANYON ROAD WIDENING PROJECT
RETAINING WALL RECOMMENDATIONS
SOLANO COUNTY, CALIFORNIA
04-Sol-12-0.0/2.6 EA 04-264141

INTRODUCTION

This report presents the results of our foundation investigation for the proposed retaining walls
along Route 12/Jameson Canyon Road in Solano Counties. Our work was performed generally in
accordance with the scope of work as per our agreement. The general locations of the walls and

their vicinity are shown on the Project Location Map, Plate 1.

The geotechnical recommendations presented in this report are intended for design input and are
not intended to be used as specifications. These recommendations should not be used for direct

bidding purposes.

PROPOSED CONSTRUCTION

Based on the plans provided, the proposed project along Route 12 will widen the existing two-lane
facility to a four-lane divided conventional highway from Route 29 to Red Top Road. The total

length of the roadway widening project within Solano County is approximately 2.6 miles.

The proposed widening will be mainly along the north side of the Route 12, and cut slopes will be
made at various locations to accommodate the improvements. The newly constructed roadway
will be used for the westbound direction, while the existing roadway will be upgraded to a standard
shoulder width and will be used for the eastbound direction. These two road beds will be separated
by a concrete median barrier with a minimum of 12-foot wide median. Between approximate Sta.
332+00 to 353+64, a soil nail wall (Retaining Wall No. 6) is proposed along the median in order to
reduce the wall height on the uphill side of Route 12 (Retaining Walls No. 7A & 7B).

Based on the existing terrain, six retaining walls are planned along the north side of Route 12, and
one additional retaining wall is planned along the south side to accommodate the future widening
within Solano County. Some of the proposed wall heights are relatively tall. Based on our
discussion with the design team and considering need for temporary shoring against hillside slope

for conventional wall system, ground anchor system is considered a more cost-effective alternative
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for supporting the proposed cut. The soil/rock conditions are better suited for a soil nail wall. In
addition, this system provides support as the excavations are made. This is important for the
existing slopes. Therefore, it is planned to use ground anchor systems (soil nail or tieback) for
most of the walls (Retaining Walls No. 3 thru 7).

A fill wall, Retaining Wall No. 8, is proposed along the north side of the alignment, located at the
eastern most end of the project limit. It is planned to use Caltrans standard Type 1 (mod.) wall to
support the proposed widening. Another fill wall, Retaining Wall No. 10, is proposed along the
south side of Route 12 because of the shift of planned alignment due to right-of-way issues.
Therefore, it is planned to use Caltrans standard Type 5 (mod.) wall. Per our discussion with the
designer, Caltrans standard wall design will be applied to majority of these two walls. However,
portions of the wall will be modified from the standard design at the locations where culvert/pipe
crosses the walls, and additional loads may be anticipated, and these portions will be specially

designed.

PURPOSE AND SCOPE

The purpose of this investigation was to evaluate the general subsurface conditions at the project
site, to evaluate their engineering properties, and to provide geotechnical recommendations for

foundation and retaining wall design of the proposed project.

The scope of work performed for this investigation included a review of the readily available soils
and geologic literature pertaining to the site including site reconnaissance, obtaining representative
soil samples and logging soil and rock materials encountered in the exploratory borings,
geophysical studies (seismic refraction), laboratory testing of the collected soil and rock samples,
performing engineering analyses based on the field and laboratory data, and preparation of this

report.

Due to limitations inherent in geotechnical investigations, it is neither uncommon to encounter
unforeseen variations in the subsurface 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
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services to attain 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.

Our recommendations in this report are based on the above information. Any major deviation

should be reported to this office for consideration.

SITE CONDITIONS

Route 12 serves as an important interregional east-west link between Napa Valley and the
Fairfield/Suisun area. Within the project limits, Route 12 is mostly a two-lane undivided highway,
and the existing lane widths are 12 feet with shoulder widths ranging from 2.4 to 10 feet. The
Southern Pacific railroad line is located relatively parallel to Route 12 on the south side. The
general area along Route 12 is in a rural landscape, primarily used for agricultural and grazing

purposes.

The existing terrain along Route 12 varies from flat to rolling terrain. The maximum roadway
elevation is at approximate Elev. 335 feet at Sta. 265+00, which is close to the county boundary.
The existing roadway elevation is at approximately Elev. 110 feet at the eastern end of the project.
The existing alignment lies on the northern side of the canyon. A portion of the slopes along the
north side of the alignment consists of exposed bedrock. The rock slopes typically range from

3(H):1(V) to 1(H):1(V). Nearly vertical cut faces were noted at some local spots.

FIELD EXPLORATION AND LABORATORY TESTING

The subsurface conditions at the proposed site were studied by multiple exploratory borings and
also by seismic refraction surveys at various locations. Visual examination of bedrock exposed in

the existing road cuts added to our understanding of subsurface conditions.

Most of the borings were advanced with a track-mounted drill rig using rotary-wash drilling
method to a maximum depth of 160 feet. We also utilized a truck-mounted drill rig with hollow

stem augers for borings at the existing roadway level. Driven samples were obtained from the
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upper soil by using a 2.5-inch I.D. Modified California sampler or 1.4-inch 1.D. Standard
Penetration Test sampler under the impact of 140-1b hammer with 30-inch free drop. Rock cores
were obtained by 101-wireline geobarrel system and HQ diamond core barrels. Both sampling

barrels are 2.4-inch 1.D. and were advanced by hydraulic pressure.

Horizontal drilling was considered in the early stage of the project. However, this was considered
impractical due to the operational requirements of such drilling equipment and the constraint of the
existing traffic conditions. (Traffic closure in both directions for the duration of drilling work was
not permitted.) This was conveyed to the Project Team, STA and Caltrans. In order to better
characterize the subsurface conditions along the wall locations, seismic refraction surveys were

conducted.

The seismic refraction method provides a measure of the velocity of compressional p-waves as
they propagate through soil and rock. Calculations of depth are made by determining time
advances caused by higher velocity refracting layers. Quantification of velocities within rock
allows an estimation of the rock hardness and degree of weathering and/or fracturing. An
assessment of rock rippability was made by comparing the measured velocities to Caltrans

rippability table.

In addition to the exploration program, our engineering geologist logged and mapped the rock
bedding along the exposed cuts at the roadway elevation. He also reviewed the samples for

defining the consistency in the different layers and attitudes of bedding planes and joint surfaces.

Laboratory tests were performed on selected soil samples collected during field exploration to
evaluate the physical and engineering properties of the subsurface soils. The laboratory test
methods and test results are presented in Appendix B. Laboratory test results for moisture content,
dry unit weight, unconfined compressive strength, Plasticity Index and grain size classification of
the soil samples are presented on the LOTB in Appendix A. Detail results of laboratory tests are
presented in Appendix B.

It should be noted that the descriptions of the soils encountered and relevant boring information

presented on the LOTB depict subsurface conditions only at the locations indicated on the plan and
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on the particular date noted on the LOTB. Because of the variability from place to place within
soil/rock in general, subsurface conditions at other locations may differ from conditions occurring
at the boring 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 on the logs due to field
limitations. Also, the passage of time may result in a change in the soil conditions at these

locations due to environmental changes.

SUBSURFACE CONDITIONS

Based on the boring data, the subsoils consist of firm to stiff clay with various thicknesses
overlying the bedrock. Along the north side of Route 12, the surficial deposits are relatively thin,
ranging from 10 to 40 feet. Along the south side of Route 12, the site is generally underlain by
alluvium. The boring data indicate that the thickness of the alluvium is up to 60 feet, the maximum
depth drilled. More descriptions of the subsurface conditions are presented in the “Geology”
section. Detailed descriptions of the materials encountered in the exploratory borings are

presented 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 on logs and on the particular date noted on the logs. Because of the
variability from place to place within soil strata in general, subsurface conditions at other locations
may differ from conditions occurring at the locations explored. The passage of time may result in

a change in the soil conditions at the locations due to environmental changes.

Groundwater was not measured or encountered in the borings, which were advanced by rotary
wash drilling method. Groundwater was measured (where encountered) in the borings that were
advanced by hollow stem augers, located along the south side of Route 12. The groundwater

depths are summarized in the following table.
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Boring No. Location Elev. (ft) | Groundwater Depth (ft) | Groundwater Elev. (ft)
A-08-032 (B-227) Sta. 290+60 282.0 18 264.0+
A-08-033 (RW-5) Sta. 293490 279.0 29 250.0+
A-08-035 (B-216) Sta. 309+20 248.5 17.5 231.0+
A-08-036 (B-217) Sta. 311+00 246.2 19.5 226.7+
A-08-041 (RW-7) Sta. 320+00 237.0 34 203.0+
A-09-059 (B-223) Sta. 362+50 220.0 41 179.0+

* The boring locations were not surveyed and are approximate based on the plans provided by the designer.

Borings A-08-035 (B-216) and A-08-036 (B-217) are located in the proximity of Cattle Creek. It
is expected that the groundwater elevation could be primarily affected by the water level in the
creek. According to the site condition and the topography data, groundwater level should be
relatively deep. However, perched water may be expected between soil and rock interface. It is
anticipated that groundwater level will vary with the passage of time due to seasonal runoff,
groundwater fluctuations in the creek, surface and subsurface flow, ground surface run-off, and

other factors that were not existent at the time of investigation.
GEOLOGY

Regional Geology

General geologic features pertaining to the site were evaluated by reference to the Geologic Map
of the Cordelia and Fairfield South 7.5-minute Quadrangles, Solano and Napa Counties,
California: A Digital Database (S. P. Bezore, C. E. Randolph, J. M. Sowers, and D. L. Wagner;
California Geological Survey; 2000), and the Geologic Map of the Cuttings Wharf 7.5-minute
Quadrangle, Napa and Solano Counties, California: A Digital Database (S. P. Bezore, C. E.
Randolph-Loar, and R. C. Witter (California Geological Survey; 2002). Based on these
publications, the geologic units beneath the existing roadway alignment consist of alluvium and
bedrock. The bedrock beneath most of the proposed Route 12 alignment consists of Markley
Formation (Tmk) and San Pablo Group (Tsp). Existing road cuts along the north side of a portion

of the roadway expose sandstone and shale bedrock.

Geologic maps of the general project area and in the vicinity of the proposed retaining walls are

shown on Plates 2A to 2F. Descriptions of the main geologic units are as follows:
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Qa- Late Pleistocene to Holocene alluvium, undivided. Alluvium deposited in small
valleys where separate fan, basin, and terrace units could not be delineated at the map
scale, and where Holocene or Pleistocene age was uncertain. The unit includes flat,
relatively undissected fan, terrace, and basin deposits, and small active stream
channels.

Qls - Landslide deposits. Holocene and Pleistocene landslides.

Tsp-  San Pablo Group (Miocene). Brown, gray, and white marine sandstone and minor
conglomerates.

Tmk - Markley Formation (Eocene). Gray to yellow-brown, micaceous marine arkosic

sandstone. Massive to well-bedded; contains abundant muscovite.

Site Geology

The published geologic maps for the area indicate the bedrock beneath most of the Route 12
alignment consists of Markley Formation sandstone and shale. The dip angles and dip directions
indicated on the published geologic maps vary along the extent of the project due to folds whose

axes trend generally north/south across Route 12.

Based on our visual examination in the field, bedrock is not exposed in most of the area along
Route 12. We have referenced the dip angles and dip directions of bedding planes indicated on the
published geologic maps. Portions of cut slopes along north side of Route 12 do expose bedrock.
Some of these cut slopes (from Station 337+00 to 347+50) are covered with a drape of filter fabric
and wire mesh, which obscures much of the bedrock structure. However, the attitudes of bedding
planes and joint surfaces are visible and measurable at a number of places (between Stations
333+50 and 343+75). The following table lists dip angles and directions of bedding planes and

joint surfaces we measured where they are exposed in the road cuts.
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Attitudes of Bedding Planes and Joints (Exposed in Existing Cut Slope)

Bedding Joint
Station Angle of Dip Direction of Dip Angle of Dip Direction of Dip
(deg) (deg) (deg) (deg)

333+90 22 290 - -
334425 19 290 29 100
334+50 14 290 75 130
337+50 - - 42 200
337+75 32 270 61 170
338+00 20 290 55 120
338+80 18 290 - -
339+20 20 290 55 120
340+00 20 270 65 130
340425 17 270 - -
340+50 - - 70 160
340+90 18 290 67 140
341450 - - 72 150
341470 - - 60 170
343+75 20 290 - -

Between Stations 333+90 and 343+75, our engineering geologist measured the dip angles and dip
directions (perpendicular to strike) of 11 bedding planes and 11 joint surfaces exposed in the nearly
vertical cut slope. The dip angles of bedding planes vary from 14 to 22 degrees below horizontal;
the directions of dip of bedding planes is in the northwesterly direction (270 to 290 degrees). The
dips of joint surfaces vary from 42 to 79 degrees below horizontal; the dip direction of joint
surfaces is toward the southeast, south, and southwest (100 to 200 degrees, i.e. out-of-slope).
Consequently, there are slip-out scars (toppling) of past wedge-type rock fall failures in the taller

cut slopes.

Rock cores were collected from some of the borings. However, the cores were not oriented relative
to north (special equipment required). Consequently, to estimate the directions of dip of bedding
planes in the cores we relied upon the strike and dip symbols on the published map as well as our
engineering geologist's observations and measurements of bedding planes exposed in the existing

nearby rock cut slopes along the north side of Route 12.
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A number of intact rock core samples recovered from the borings contain both bedding planes and
joint surfaces. In those cases, the angular difference between the bedding dip direction and the
joint dip direction was used in combination with the published dip directions of bedding to
calculate the dip direction of joint surfaces. (Refer to the following table). We estimated the
directions of dip of joints found in cores that did not contain cohabitating bedding planes based
upon the character and dip of joint surfaces found in samples which do have cohabitating bedding
planes. Where there was little or no such control, we conservatively assumed that the directions
of dip of joint surfaces were directly toward the proposed cuts/walls. The following table lists dip
angles and directions of bedding planes and joint surfaces we measured in the cores recovered from

the borings.

Attitudes of Bedding Planes and Joint (in core samples)

Boring No Depth Angle of Dip (deg) Angular Difference | Direction of Joint
) Interval (ft) Bedding Joint (deg) Dip (deg)
48 6 64 -95 195
54.6 15 58 -140 150
55 10 53 -158 132
60 19 62 106 36
61.7 13 68 -120 170
lé’{if,’_?‘;‘; 68.5 8 57 -150 140
82.5 14 57 88 18
84.4 14 49 -90 200
106.9 14 59 93 23
107.8 16 84 84 14
112.1 21 50 -112 178
39.5 8 33 -106 184
473 11 76 -105 185
?ﬁ%ﬁg 50.7 8 83 -110 180
83.2 12 38 -122 168
96.9 9 62 -180 110
45.1-45.8 12.5 63 -104 186
R-08-048 50.3 - 50.8 7 72 -78 212
(RW-19) 52.4 13.5 72 -79 211
107.6 - 108 15 33 -96 194
R-08-049 55.7 13 53 69 359
(RW-20) 102.8 16 38 -73 217
R-08-050 35.5 25 72 85 15
(RW-21) 52.5 14 61 -63 227
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The computer program, RockPack (Watts), was used to prepare stereo-net plots that display the dip
angles and dip directions of bedding planes and joint surfaces measured in the cores. (Refer to
Plates 4A thru 4D for the stereo-net plots for each boring.)

Published Landslide Maps

Landslide hazards were mapped in the Cordelia - Vallejo Area by M. W. Manson in 1988 (Division
of Mines and Geology, Open-File Report 88-22, Landslide Hazard Identification Map No. 13).
The publication includes a geologic map and a map of landslides and related features as well as

landslide and debris flow susceptibility maps.

Manson's Geologic Map indicates all of the slopes located north of the project roadway are
underlain by Markley Sandstone Member of the Eocene-age Kreyenhagen Formation, described
as: “Massive, grayish- to yellowish-brown, medium- to coarse-grained, micaceous, feldspathic
sandstone; locally cross-bedded and pebbly; indurated but not cemented; ... extremely susceptible
to slope failures.” Several bedding plane attitudes and fold axes are shown on Manson's Geologic
Map; however, the strike of bedding is generally north/south and dips are generally toward the
northwest. (In general, Manson’s geologic map is similar to that of Bezore, et al which we used to
prepare our Plates 2A thru 2F. Therefore, Manson’s geologic map is not included in as a plate in

our report.)

Manson’s Landslides and Related Features Map shows the limits of a number of definite, probable
and questionable rotational slump-type landslides both large and small. Those that are too small to
delineate are indicated by a filled arrow head symbol. In addition, a number of earth flows and
debris flows are indicated symbolically (Scarps are depicted by an ovals; curved line depicts
scoured channels; run-out deposits not shown). “Amphitheaters” of multiple debris flow scars are
indicated by closely spaced dots. (A portion of Manson’s Landslide Map is reproduced in our
Plates. In additional, we traced each of Manson’s slide features and overlaid them (in pink) on

portions of Bezore’s Geologic Map in our Plates 2A thru 2F.)

Manson’s Relative Landslide Susceptibility Map shows all of the steep slopes located along the
north side of the project roadway categorized as “Area A - Most Susceptible to Landslides -
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characterized by steep slopes and includes most mapped landslides, underlain by Markley
Sandstone, should be considered naturally unstable, subject to failure even in the absence of the

activities of man.”
Manson’s Relative Debris Flow Susceptibility Map shows all of the steep slopes located along the
north side of the project roadway categorized as “Area 1 - Most Susceptible to Debris Flows -

evidence of debris flows is relatively common ...”

Geomorphic Interpretations and Subsurface Conditions

Our engineering geologist mapped the extents of landslide scarps, slump masses, debris flow
source scars, and related downhill run-out deposits by interpreting geomorphic expressions visible
in the project topographic contours. Arcuate depressions were identified as landslide or debris
flow source areas while lobate features were identified as areas of deposition and accumulation.
Areas of apparently thicker soil located downhill of obvious landslide and debris flow source areas

were identified as "run-out” deposits. Incised gullies were identified as erosion scars.

Based on the principle of "balanced volume” (whereby the same amount of material that left the
source area was deposited in the run-out area), our engineering geologist delineated the apparent
extent of run-out deposits on the gentle slopes located downhill of source areas on the steep slopes.
It has been our experience that individual debris flow events typically produce relatively thin
run-out deposits where debris was able to spread out on gentle slopes located downhill of the

source arcas.

Appendix E contains maps which show our interpretation of the geomorphic features (landslides,
debris flows, and associated run-out deposits). The following sections of this report describe the
similarities and differences between the landslides shown on Manson’s 1988 landslide map, those
shown in the 1998 geologic map by Berzore, et. al., and those mapped by our engineering geologist

based upon their geomorphic expression.
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Retaining Wall No. 34, “JC” Sta. 263+85 to “JC” Sta. 271+42

Retaining Wall No. 3B, “JC” Sta. 271+42 to “JC” Sta. 273+17

Retaining Wall No. 3C, “JC” Sta. 273+73 to “JCR2” Sta. 280+27

The planned location of Retaining Walls No. 3A, 3B & 3C will cut across several debris flow
run-out deposits and one landslide run-out deposits. Manson’s landslide map shows several
small earth flows on the slope north (uphill) of the proposed wall location (between Stations
265+20 and 271+80). Our geomorphic interpretation of the project topographic contours and
air-photos also indicate the presence of these slope features. The thickness of these debris flow

run-out deposits is anticipated to be relatively thin.

For the landslide and landslide run-out deposits, Boring R-09-070 was drilled within the
landslide deposits. The boring encountered approximately 15 feet of landslide deposits
materials. Beneath the layered landslide deposits, the boring encountered weathered sandstone

and claystone bedrock.

Retaining Wall No. 44, “JCR2” Sta. 285+45 to “JCR2” Sta. 289+86
Retaining Wall No. 4B, “JCR2" Sta. 289+86 to “JCR2” Sta. 296+78
Manson’s landslide map shows three landslides that extended across Route 12 (between
Stations 284+80 and 296+50); these were not included on the Bezore’s geologic map. The toes
of these slides were mapped by Manson as extending to between 70 and 200 feet south of the

highway (see Plate 2C) prior to its construction.

During the 95% design phase, the alignment of Retaining Wall No. 4 has been modified from
the location that was planned at the time we performed our field investigation (seismic
refraction survey, Lines Al & A2, and Boring R-08-030 and R-08-031). The proposed truck
turn-around was relocated westward to approximate Sta. 286+00 to 288+00. According to our
engineering geologist’s geomorphic interpretations, the truck turn-around portion of the
revised Retaining Wall No. 4A will cross several potential landslide run-out deposits with

various estimated thicknesses as follows:
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Sta. Features Est. thickness (ft)
285+00 — 286+70 Qlsro? (uncertain) 35
286+70 — 288+00 Qlsro 25 =35

Borings A-08-028 and A-08-029 were drilled at the planned location where Retaining Wall
No. 4A will cross these mapped landslide run-out deposits. Continuous sampling resulted in
a nearly continuous column of samples which were split and examined in our laboratory. We
interpret the observed layering found in the samples as evidence of repeated episodes of
deposition that are visible in the samples down to depths of 35 and 24.5 feet in Borings
A-08-028 and A-08-029, respectively. Beneath the layered landslide run-out deposits the

borings encountered weathered sandstone and shale bedrock.

— Retaining Wall No. 54, “JCR2” Sta. 312+20to “JC” Sta. 320+12

Retaining Wall No. 5B, “JC” Sta. 320+12 to “JC” Sta. 323+59

The location and extent of the landslide run-out deposit that was mapped between Stations
319+10 and 322+65 are approximately the same on Manson’s landslide map and Bezore’s
geologic map, except that the toe of the slide is shown as extending 100 feet south of the
highway on Manson’s landslide map (Refer to Plate 2D). According to our engineering
geologist’s geomorphic interpretation, the planned location of Retaining Wall No. 5B will cut
across this relatively large landslide run-out deposit between Sta. 320+00 and 322+00.

Borings R-08-039 and R-08-039A were drilled at the mid-line of the landslide run-out deposit
where Retaining Wall No. 5B will cross it. Continuous sampling with Shelby tubes produced
continuous cores that were split and examined in our lab. The bottom of the “tumbled”
materials that we interpreted as landslide run-out deposits was found to a depth of 23 feet;

weathered bedrock was found beneath that depth.

— Retaining Wall No. 6, “JC” Sta. 331+96 to “JC” Sta. 353+58
Retaining Wall No. 74, “JC” Sta. 331+53 to “JC” Sta. 357+62
Retaining Wall No. 7B, “JC” Sta. 335+00 to “JC” Sta. 357+01
Along the planned locations of Retaining Walls No. 6, 7A & 7B, no significant debris flows or
landslide masses were previously mapped by Manson. Our engineering geologist’s

geomorphic interpretation indicates several erosion gullies present on the slopes north of the

highway; however, no landslide or debris flow sources or run-out deposits were indentified.
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The limits of the large landslide mass mapped by Manson between approximate Sta. 350+00
and 400+00 of Route 12 are nearly the same as those shown on Bezore’s geologic map and in
our geomorphic interpretation of the project topographic contours. The planned Retaining
Wall No. 7B will cross the western margin of this very large landslide at approximate Sta.
358+00. This large landslide appears to be relatively old and shows no obvious signs of recent
movement (eg. displaced cracks in roadway pavement) at its margins. This was also

recognized by Caltrans in the Preliminary Geotechnical Report (dated February 2003).

— Retaining Wall No. 8, “JC” Sta. 358+81 to “JC” Sta. 364+44
The boundaries of the large landslide mass mapped by Manson between Stations 350+00 and
400+00 of Route 12 are nearly the same as those shown on Bezore’s geologic map. (See our
Plate 2F). Our engineering geologist’s geomorphic interpretations of the project topographic
contours suggest that Retaining Wall No. 8 is entirely within the limits of the large landslide.
This landslide is apparently very thick, relatively old, and shows no obvious signs of recent
movement (eg. displaced cracks in roadway pavement) at its margins. This was also

recognized by Caltrans in the Preliminary Geotechnical Report.

—  Retaining Wall No. 10, “JCR2” Sta. 290+05 to “JCR2” Sta. 299+20
The planned location for Retaining Wall No. 10 is relatively flat, and it is mainly underlain by
alluvium deposits. Based on our geomorphic interpretations of the project topographic
contours, landslides or other slope features were not identified where Retaining Wall No. 10 is
planned. Therefore, no additional exploration was conducted for evaluating landslide or other

potential ground movement at this wall location.

Subsurface Geologic Conditions
— Retaining Wall No. 34, “JC” Sta. 263+85 to “JC” Sta. 271+42
Retaining Wall No. 3B, “JC” Sta. 271+42 to “JC” Sta. 273+17
Retaining Wall No. 3C, “JC” Sta. 273+73 to “JC” Sta. 280+27
At the planned location of Retaining Walls No. 3A, 3B & 3C, the bedrock is mapped by both

Bezore and Manson as Markley Formation. The orientations of bedding planes shown on

Bezore’s geologic map suggest that bedding planes: 1) are horizontal at Station 276+00 (the
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north/south-trending axis of a synclinal fold), 2) dip downward toward the east at increasing
angle west of that, and 3) east of the fold axis, dip moderately (less than 10 degrees below
horizontal) toward the west. However, the strike of the bedding is shown as perpendicular to
the roadway and the planned retaining wall. Consequently, there is not expected to be an
out-of-cut face component of bedding dip. Based on the boring data (R-09-68 thru R-09-070),
the bedding planes observed in samples taken from the borings dip between 9 and 44 degrees.
The borings encountered approximately 10 to 15 feet thick of lean clay, overlying weathered
sandstone and claystone bedrock beneath the planned location of Retaining Walls No. 3A, 3B
& 3C.

— Retaining Wall No. 44, “JCR2” Sta. 285+45 to “JCR2” Sta. 289+86
Retaining Wall No. 4B, “JCR2” Sta. 289+86 to “JCR2" Sta. 296+78
At the planned location of Retaining Walls No. 4A & 4B, the bedrock is mapped by both
Manson and Bezore as Markley Formation with bedding planes dipping 10 degrees below
horizontal toward the northwest (296 degrees).

Four borings were drilled along the proposed location of Retaining Wall No. 4. Boring
R-08-030 encountered 15 feet of sandy clay (colluvium) overlying weathered sandstone down
to depth of 29.5 feet; below that, claystone was encountered to a depth of 35 feet, below which
rock cores contain sandstone and claystone to the depth explored (57 feet). However, the cores
did not contain any measurable bedding planes or joint surfaces. Rock cores from Boring
R-08-031 consist of weathered sandstone that was recovered down to depth of 50 feet; below
which claystone was recovered. However, the cores did not contain any measurable bedding

planes or joint surfaces.

Two seismic refraction survey lines were performed at approximate Sta. 293+50 at the
originally planned wall location. The profiles (Lines SR-A1 and SR-A2) indicate approximate
40 feet of highly weathered, soil-like bedrock (compressional wave velocity less than 3500 feet
per second) where Retaining Wall No. 4 is planned at Station 293+50. The top of unoxidized
bedrock (velocity greater than 7000 feet per second) is indicated at a depth of 50 feet,
approximately 11 feet lower than the planned roadbed. (See Plate 6A for the interpreted

seismic refraction profiles.)
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During the 95% design, the alignment of proposed Retaining Wall No. 4 was shifted, and the
truck turn-around was relocated westward to approximate Sta. 286+00 to 288+00. According
to our geomorphic interpretation, the proposed turn-around portion of the wall will cut into
landslide run-out deposits. To identify the subsurface condition there, two borings (Borings
A-08-028 & A-08-029) were drilled at the proposed wall location. Interfaces between
successive debris flow run-out deposits were observed at several depths in the samples.
Layering we interpret as evidence of repeated episodes of deposition is visible in the samples
down to depths of 35 and 24.5 feet in Borings A-08-028 and A-08-029, respectively. Beneath

the run-out deposits, weathered bedrock was encountered.

— Retaining Wall No. 5A, “JCR2” Sta. 312+20to “JC” Sta. 320+12

Retaining Wall No. 5B, “JC” Sta. 320+12 to “JC” Sta. 323+59

At the planned location of Retaining Wall No. 5A, the bedrock is mapped by both Manson and
Bezore as Markley Formation with bedding planes dipping 10 degrees below horizontal toward
the northwest (296 degrees). We anticipate that the soil-like landslide run-out deposits will be
at the back of the wall. Based on the published geologic information and geomorphic
interpretation by our engineering geologist, the proposed Retaining Wall No. 5B will cut across
a landslide run-out deposit that originates from a recently active source area located on the
slope uphill of the roadway. It appears that future movement of the recently active mass in that
source area could exert a force on the relatively thick run-out deposits sufficient to cause

movement at the proposed wall location.

In the samples obtained from Borings R-08-039 and R-08-039A, the interface between the
overlying landslide run-out deposits and in-place soil was observed at approximate 23 feet
below the existing ground surface. The maximum design wall height of Retaining Wall No. 5B
is up to 22 feet. In our opinion, the observed interface could be a weak zone above which
future movement may be expected. Therefore, a tieback wall rather than a soil nail wall is
recommended within the landslide run-out deposit (east of Sta. 320+00).

Seismic refraction data was collected by NORCAL Geophysical at the proposed location of
Retaining Wall no. 5B at approximate Sta. 314+50 & Sta. 321+50. The resulting velocity
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profiles indicate 30 to 35 feet of highly weathered, soil-like bedrock (compressional wave
velocity less than 3500 feet per second). The top of unoxidized bedrock (velocity greater than
6000 feet per second) is indicated at a depth of 60 feet at Sta. 314+50, and at a depth of 40 to
45 feet at Sta. 321+50. (See Plates 6B & 6C for the interpreted seismic refraction profiles.)

— Retaining Wall No. 6, “JC” Sta. 331+96 to “JC” Sta. 353+58

Retaining Wall No. 7A, “JC” Sta. 331+53 to “JC” Sta. 357+62

Retaining Wall No. 7B, “JC” Sta. 335+00 to “JC” Sta. 357+01

Retaining walls No. 6, 7A & 7B are planned to be parallel with each other. The bedrock is
mapped as Markley Formation by both Manson and Bezore at the planned locations of these
walls. Exposures in the existing cut slopes located immediately south of the planned walls
reveal bedding planes that dip 14 to 32 degrees below horizontal toward the northwest (290
degrees). Joint surfaces exposed in the existing cut slope dip at 30 to 75 degrees below
horizontal toward the south (100 to 200 degrees).

Multiple borings have been drilled to explore the subsurface conditions at Retaining Walls No.
6, 7A & 7B. The recovered rock cores were examined and the descriptions of each borings are
summarized below. (Summaries of measured attitudes of bedding and joint planes are

included. References to respective stereo-net plots are provided.)

Boring Rock Core Description

R-08-043 The obtained rock cores did not reveal any measurable bedding planes or
(RW-14) joint surfaces. The sandstone is deeply weathered to a soil-like texture.
R-08-044 The obtained rock cores revealed 39 bedding planes that dip 9 to 26 degrees
(RW-15) below horizontal toward the northwest (290 degrees) and 14 joint surfaces

that dip from 37 to 77 degrees below horizontal toward the south. (See the
top stereo-net in Plate 4A.).

R-08-046 The obtained rock cores revealed 75 bedding planes that dip from 3 to 35

(RW-17) degrees below horizontal toward the northwest (290 degrees) and 23 joint
surfaces that dip from 53 to 87 degrees below horizontal toward the south.

(See the bottom stereo-net in Plate 4A.)
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R-08-047
(RW-18)

R-08-048
(RW-19)

R-08-049
(RW-20)

R-08-050
(RW-21)

R-08-051
(RW-22)

The obtained rock cores revealed 24 bedding planes dip 6 to 24 degrees
below horizontal toward the northwest (290 degrees) and 11 joint surfaces
that dip from 25 to 83 degrees below horizontal toward the south. (See the
top sterco-net in Plate 4B.).

The obtained rock cores revealed 87 bedding planes that dip from 6 to 34
degrees below horizontal toward the northwest (290 degrees) and 16 joint
surfaces that dip 47 to 82 degrees below horizontal toward the south. (See
the bottom stereo-net in Plate 4B.)

The obtained rock cores revealed 88 bedding planes dip 5 to 34 degrees
below horizontal toward the northwest (290 degrees) and 15 joint surfaces
that dip 38 to 89 degrees below horizontal toward the south. (See the top
stereo-net in Plate 4C.)

The obtained rock cores revealed a bedding plane that dips 14 degrees below
horizontal and a joint surface that dips 61 degrees below horizontal toward
the south. (See the bottom stereo-net in Plate 4C.)

The obtained rock cores revealed 14 bedding planes dip 23 to 38 degrees
below horizontal and 4 joint surfaces that dip 62 to 78 degrees below
horizontal toward the south. We plotted on stereo-net the dip and direction
of the bedding planes and joint surfaces measured in the rock cores. (See
stereo-net in Plate 4D.)

Seismic refraction surveys have been conducted by NORCAL Geophysical at four areas within
the vicinity of Retaining Walls No. 6, 7A, and 7B. NORCAL has referred to Caterpillar

Performance Handbook when correlating the seismic velocities to the rippability. However,

for this study and report, we are referring to Caltrans guidelines. In addition, the discussion

below is based on combination of field boring data and seismic refraction data. Our

interpretation of the seismic refraction survey results are at specific station locations and are

summarized as follows:

Location

Interpretation

Sta. 334+50

Seismic refraction profiles SR-B2, SR-B3 and SR-B4 indicate approximately
15 feet of highly weathered, soil-like bedrock (compressional wave velocity
less than 3500 feet per second) at Station 334+50. The top of unoxidized
bedrock (velocity greater than 4500 feet per second) is indicated at an
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Sta. 338+00

Sta. 345+50

Sta. 355+00

approximately depth of 30 feet. (See Plate 6D and the attached NORCAL
report in Appendix D for the interpreted seismic refraction profiles.)

Seismic refraction profiles SR-C1 and SR-C2 indicate approximately 65 feet
of highly weathered, soil-like bedrock (compressional wave velocity less than
4000 feet per second) at Station 338+00. The top of unoxidized bedrock
(velocity greater than 7000 feet per second) is indicated at a depth of
approximately 75 feet, slightly lower than the planned roadbed. (See Plate 6E
and the attached NORCAL report in Appendix D for interpreted seismic
refraction profiles.)

Seismic refraction profiles SR-D1 and SR-D2 indicate that approximately 30
feet of highly weathered, soil-like bedrock (compressional wave velocity less
than 4000 feet per second) at Station 345+50. The top of unoxidized bedrock
(velocity greater than 5000 feet per second) is indicated at a depth of
approximately 60 feet below the existing ground surface at Station 345+50.
(See Plate 6F and the attached NORCAL report in Appendix D for interpreted
seismic refraction profiles.)

Due to the existing terrain, access issues and equipment limitations, the
seismic refraction survey results could not cross the planned wall location.
Therefore, we have extrapolated the subsoil profiles for the purpose of
estimating the rock rippability. We have also correlated P-wave velocity with
the unconfined compressive strength test results according to Sharma & Singh
(2008). According to Caltrans rippability criteria, the materials are considered
difficult to rip at the lower elevations of the excavation

The interpreted profiles for seismic refraction data collected along Lines 1 and
2 indicate approximately 70 feet of highly weathered, soil-like bedrock
(compressional velocity less than 4000 feet per second) at Sta. 355+00, and
approximately 50 feet at Sta. 354+00. The top of the oxidized bedrock
(velocity greater than 7500 feet per second) is located at a depth of
approximately 90 feet below the existing ground surface at Station 354+00,
and approximately 70 feet below Station 355+00. (See Plate 6G and the
attached NORCAL report in Appendix D for discussion of the interpreted
seismic refraction profiles.)
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— Retaining Wall No. 8, “JC” Sta. 358+81 to “JC” Sta. 364+44
Based on the published geologic maps, Retaining Wall No. 8 is underlain by landslide deposits
(map symbol “Qls”). Two borings were drilled to a maximum depth of 50 feet at the planned
wall location. Boring A-09-058 encountered mainly sandy lean clay with interbedded layers
of sand, and Boring A-09-059 encountered more granular materials to a depth of 50 feet, the
maximum depths drilled. Groundwater was encountered at approximate 40 feet below existing
grade in Boring A-09-059.

— Retaining Wall No. 10, “JCR2” Sta. 290+05 to “JCR2” Sta. 299+20
Based on the published geologic maps, Retaining Wall No. 10 is underlain by alluvial deposits
(map symbol “Qa”). Three borings were drilled to a maximum depth of 60 feet at the planned
wall location. Borings A-08-032, A-08-033 & A-08-034 encountered mainly lean clay. Sand
layers were encountered at various depths. Groundwater was encountered at approximate
Elev. 264 feet in Boring A-08-032 and Elev. 250 feet in Boring A-08-033 at the time of
drilling.

Joint surfaces are oriented such that there will be some out-of-cut-face component of dip exposed
during construction of Retaining Walls No. 6, 7A & 7B. The depth to which oxidation and
weathering has advanced in the other wall areas (Retaining Walls No. 3, 4 &5) has resulted in a
significant weakening of the rock mass such that its mechanical behavior is more like soil than
rock. Therefore, the presence of discontinuities (bedding planes and joint surfaces) is expected to

be less significant for Retaining Walls No. 3, 4 and 5.

Rippability

NORCAL geophysical has provided data from of several seismic refraction survey (Appendix D)
that were conducted for the tall walls. They have referred to Caterpillar Performance Handbook
when correlating the seismic velocities to rippabiolity. However, for this study and report, we are
referring to Caltrans guideline. Based on the publication ‘“Repeatability of Pre- and
Post-Excavation Seismic Refraction Data at the New Benicia-Martinez Bridge Toll Plaza,
Northern California”, by Mr. Dennison Leeds (undated), we understand that Caltrans uses their
own chart to correlate seismic velocity with rippability. The standard Caltrans rippability

correlation is as follows:
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Velocity (m/s) Velocity (ft/s) Rippability
<1050 <3445 Easily Ripped
1050 — 1500 3445 - 4920 Moderately Difficult
1500 — 2000 4920 — 6560 Difficult Ripping/Light Blasting
> 2000 >6560 Blasting Required

Based on the available boring data within the vicinity of Retaining Wall No. 3, the bedrock is
expected to be intensely weathered within the proposed cut area. The borings were drilled and did

not require any coring.

At the planned locations of Retaining Walls No. 4 thru 7, seismic refraction surveys have been
performed by NORCAL Geophysical Consultants, Inc. Their report (dated November 3, 2008)
explains how the data was collected and processed to produce the color-coded seismic velocity
cross-sections which display layers of equal compressional wave velocities. (Refer to Appendix
D for the NORCAL report.)

Due to the steepness of the existing terrain, access issues, and equipment limitations, the seismic
refraction surveys could not reach downhill to the planned locations of Retaining Walls No. 6, 7A
& 7B (between Sta. 338+00 and Sta. 352+00), and horizontal drilling from the existing roadway
level was considered impractical along the proposed wall locations. Therefore, for the purpose of
(Refer to

Cross-Section 345+00 in Plate 6F.) We have also correlated compressional wave velocity (Vp)

estimating rock rippability, we have extrapolated the velocity data downslope.

with the unconfined compressive strength test results according to Sharma & Singh (2007). The

unconfined compressive strengths and the correlated Vp velocities are summarized in the

following table:
Boring No. Depth (ft) UCS (psi) Correlated Vp (ft/s)
R-08-048 (RW-19) 52-53 1120 6425
68 — 69 1120 6425
91-92 890 6344
105.5 - 106 1180 6692
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Based upon currently available data, we anticipate that excavations necessary for construction of
Retaining Walls No. 3A, 3B, 3C, 4A, 4B, 5A, 5B and a portion of No. 6, 7A & 7B should have
rippable rock conditions. The lower elevation of the excavations necessary to construct Retaining
Walls No. 6 and 7A have higher velocities and should be considered “difficult to rip/light blasting”

or “Blasting required” per Caltrans rippability criteria

It should be noted that these discussions are primarily based on available boring data and the
geophysical test results at the specific locations. Therefore, this information should only be used
as a general guide, as many other factors should also be considered, including rock jointing and
fracture patterns, the experience of the equipment operator, and the equipment and excavation
methods selected. In addition, the computed velocities along each line are an average, and there
may be localized zones where the velocities may be higher or lower than indicated. Therefore,
subsurface condition may vary from those depicted in the seismic refraction test results. Please

refer to the study limitations in the report prepared by NORCAL Geophysical.

EARTHQUAKE CONSIDERATIONS

Seismic Sources

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, which may cause strong ground
shaking at the site. The attached Fault Map (Plate 5A) presents the locations of the fault systems
relative to the project site. Due to the proximity of the faults, the possibility of the site to

experience strong ground shaking may be considered moderate to high.

Seismic Hazards/Liquefaction Impact

Potential seismic hazards may arise from three sources: surface fault rupture; ground shaking; and
liquefaction. Since no active fault passes through the project site, the potential for fault rupture is

relatively low.
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Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a temporary but
essentially total loss of shear strength under the reversing, cyclic shear stresses associated with
earthquake shaking. Submerged cohesionless sands and silts of low relative density are the type
of soils, which usually are susceptible to liquefaction. Clays are generally not susceptible to

liquefaction.

Based on the available boring data, the site is generally underlain by clayey materials overlying
bedrock formation. Also, the groundwater is expected to be relatively deep. In general, the

liquefaction potential along the project site should be low.

However, both Borings A-08-035 & A-08-036, drilled in the vicinity of Cattle Creek, encountered
submerged, relatively loose sand lenses, which might be subject to liquefaction during earthquake.
The sand lenses encountered are relatively thin (approximately 5 feet, between Elev. 225 and 230
feet in Boring A-08-035), and the laboratory test results indicate that the fines contents of those
sand lenses appear to be relatively high (>30%). Therefore, surface manifestation of ground failure
might not be anticipated. The extent and consequences of this liquefaction, in our opinion, could
be limited to some post-liquefaction settlements of the ground surface. Based on the boring data,
the estimated volumetric strain based on (N;)e is approximately 2% per Tokimatsu and Seed
(1987). Due to the high fines content, the volumetric strain is expected to be lower. The
anticipated post-liquefaction may be on the order of 1 inch, and probably would be random and
localized. The impact to the proposed culvert and the head walls is considered relatively

insignificant.

Borings A-08-033 and A-08-034 were drilled in the vicinity of recently added Retaining Wall No.
10. Groundwater was encountered in A-08-033 at Elev. 250 feet, approximately 30 feet below
grade. Submerged, loose to medium dense sand layer was encountered between Elev. 215 and 230
feet, which may be subject to liquefaction during a strong earthquake. However, the layer appears
to be discontinuous, and it is located relatively deep (approximate 50 feet below existing grade).
In our opinion, the upper clays are expected to bridge over, and the impact due to the potential

liquefaction is considered relatively small.
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FINDINGS AND RECOMMENDATIONS

General

Based on the findings of the investigation, it is our opinion that the site is feasible for the planned
project provided the recommendations presented in this report are incorporated into the final

design and construction.

This report was prepared specifically for the proposed project according to the plans provided to
us. Normal construction procedures were assumed throughout our analysis and represent one of
the bases of recommendations presented herein. Our design criteria have been based upon the
materials encountered at the site. Therefore, we should be notified in the event that these

conditions are changed, so as to modify or amend our recommendations.

Foundations

Based on the existing terrain, seven retaining walls (Retaining Walls No. 3A/3B/3C, 4A/4B,
5A/5B, 6, 7TA/7B, 8 & 10) are planned along Route 12 within Solano County to accommodate the
proposed roadway widening. The design wall heights are relatively tall; therefore, it is planned to

use ground anchor systems (soil nail or tieback) to support the cut slopes for most of the walls.

Based on the published geologic information (Bezore 2002 & Manson 1998) and our engineering
geologist’s geomorphic interpretations, mapped landslides, earth flows, debris flow source areas
and zones of accumulations (run-out deposits) were identified at various locations. In the future,
excessive moisture, mainly due to intensive rainfall, may cause renewed downhill movement of
existing landslide masses and additional discharges of saturated soil from existing debris flow

scars.

For the debris flows, future movement in the source area may cause additional soil to be deposited
in the zones of accumulation (i.e. add to the debris flow run-out deposits). Such additional
deposition is expected to consist of relatively thin layers of saturated soils that will accumulate on

top of the fan-like deposits that are already present. The debris flow run-out deposits are generally
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relatively thin and should not be subject to significant additional deposition. Therefore, the impact
is considered low, and soil nail wall is considered feasible where the planned walls cross such

areas.

The existing landslide run-out deposits are generally thicker. Future downhill movement of source
landslides may exert a force on the existing run-out deposits located downslope of the source
landslides. Where cut is to be made into a landslide run-out deposit, the retaining wall will need to
be designed to provide sufficient resistance to counteract the force exerted on the run-out deposit

by the source landslide mass plus the force exerted by the run-out deposit itself.

In locations where the planned retaining walls will retain a significant thickness of existing
landslide run-out deposits, it is recommended that the wall be designed with tiebacks that are
anchored beneath the run-out deposits that may be pushed by future movements of the source

landslides located uphill of the run-out deposits.

Based on the above and our discussion with the designer, it is planned to use soil nail walls for
Retaining Walls No. 3A, 3C, 4B, 5A, 6, 7A & 7B. For Retaining Wall No. 3B, 4A and 5B, tieback
walls are proposed due to the presence of apparent landslide run-out deposits based on the boring
data and our engineering geologist’s geomorphic interpretations. Such deposits are originated from

a source area located uphill of the wall location.

Retaining Walls No. 8 and 10 will be Caltrans Standard Type 1 (mod.) and Type 5 wall (mod.),
respectively, to support the proposed widening. The recommendations of these two walls are also
provided in the Geotechnical Design & Materials Report, which is submitted separately. The

summary of the retaining walls is presented in the following table.
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Retaining Wall Summary
Bridge . Total Max. Wall
WallNo. | Number Wall Type Station Length (ft) | Height (ft)
RW No. 3A Soil Nail Wall (JC) 263+85 —(JC) 271+42 748+
RW No. 3B 21E0012 Tieback Wall (JC)271+42 — (JC) 273+17 180+ 44+
RW No. 3C Soil Nail Wall (JC)273+73 — (JCR2) 280+27 723+
RW No. 4A Tieback Wall (JCR2) 285+45 — (JCR2) 289+86 459+ 15+
23E0010
RW No. 4B Soil Nail Wall (JCR2) 289+86 — (JCR2) 296+78 687+ 21+
RW No. 5A Soil Nail Wall (JCR2) 312420 — (JC) 320+12 793+ 27+
23E0011
Soldier Pile and
RW No. 5B Tieback Wall (JC) 320+12 - (JC) 323+59 357+ 27+
RWNo.6 | 23E0012 Soil Nail Wall (JC) 331496 - (JC) 353+58 2162+ 20+
(median)
RW No. 7A Soil Nail Wall (JC) 331453 — (JC) 357+62 2662+ 53+
(bottom tier)
23E0013 Soil Nail Wall
RW No. 7B . (JC) 335+00 — (JC) 357+01 2248+ 51+
(upper tier)
Standard Type 1
RW No. 8 23E0014 (Modified) (JC) 358+81 — (JC) 364+44 567.5+ 20+
Standard Type 5
RW No. 10 23E0015 (Modified) (JCR2) 290+05 — (JCR2) 299+20 1022+ 12+

Geotechnical Parameters for Soil Nail/Tieback Wall Design

For the design of the proposed soil nail/tieback walls, the determination of long-term shear

strength of the on-site materials was generally based on site-specific borings and laboratory data

including drained direct shear tests and Atterberg Limits of the representative samples obtained.

Correlations of shear strength parameters with index properties (material type & Atterberg Limits)

in available geotechnical literatures were also referenced. The available soil borings at the vicinity

of each wall at the time this report is being prepared are summarized as follows.
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Retaining Wall Available Boring Seismic Refraction Survey Interpreted Profile
Retaining Wall No. A-08-026, A-08-027, R-09-068, - -

3A,3B & 3C R-09-069, R-09-070

Retaining Wall No. 4A  A-08-028, A-08-029 - -

Retaining Wall No. 4B R-08-030, R-08-03 1 Sta. 203+00 (2, Al & A2)  Sta. 293+00 (Plate 6A)
Retaining Wall No. SA R-09-037, R-09-038, A-08-041  Sta. 314+50 (1, Line 5) Sta. 314+50 (Plate 6B)
Retaining Wall No. 5B R-08-039, R-08-039A, Sta. 321425 (2, Lines 3 & 4)  Sta. 321425 (Plate 6C)

R-08-040, A-08-042

Retaining Wall No. 6 A-08-052, A-08-053, A-08-054, Sta. 334+50 (3, B2 to B4) Sta. 334+50 (Plate 6D)
Retaining Wall No. 7A° A-08-055, A-08-056, R-08-043, Sta. 338+00 (2, C1 & C2) Sta. 338+00 (Plate 6E)
Retaining Wall No. 7B R-08-044, A-08-045, Sta. 345+50 (2, D1 & D2) Sta. 345+50 (Plate 6F)
A-08-045A, R-08-046, Sta. 355+00 (2, Lines 1 & 2) Sta. 355+00 (Plate 6G)
R-08-047, R-08-048, R-08-049,
R-08-050, R-08-051, A-08-057

Retaining Wall No. 8 A-09-058, A-09-059 - -

Retaining Wall No. 10 A-08-033, A-08-034, A-08-032 - -

For Retaining Walls No. 3 to 5, the design wall heights generally range from 25 to 35 feet for the
soil nail/tieback walls. The total height of the cut slope that will be supported by Retaining Walls
No. 6 and 7 is greater than 100 feet. It is anticipated that bedrock will be exposed at various
locations. The engineering characteristic and strength parameters of the bedrock should be
properly assessed. Based on our discussions with Caltrans wall specialist (Ms. Kathryn Griswell),
we have analyzed the slope stability and estimated the geotechnical design parameters based on the
following approaches as we proposed in our preliminary design memorandum (dated January 23.
2009).

The strength parameters used for wall design were estimated based on field exploration, core
samples, seismic refraction data, and back-calculation from the existing slope condition.
According to our field observation, the existing rock slopes appear to be relatively stable (shallow
rock debris/fall is noted, which is protected by wire mesh at some locations). The factor of safety
(FS) from stability back-calculation is expected to be greater than 1.5, the minimum design

requirement. The stability of the existing slope was evaluated by using SLOPE/W program. The
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strength parameters were first estimated based on the seismic refraction survey data, laboratory test
results and examination of the rock core samples. The parameters were then fine-tuned so that the
stability of the existing slope has an approximate F.S. between 1.5 and 2. The factor is for the

overall (global) stability of the slope.

Seismic Design. The proposed wall design under seismic loading condition should be analyzed

per Caltrans guidelines (Guidelines for Structures Foundation Reports manual, Ver. 2.0, 2006),
which recommends that the seismic factor equal to one third of the horizontal peak acceleration
and not exceeding 0.2g. Sites with a pseudo-static factor of safety equal to or greater than 1.1

shall be considered to have adequate stability.

Bond Strength. The ultimate bond strengths of soil nails were estimated with reference to “Soil
Nail Walls”, published by FHWA (Geotechnical Engineering Circular No. 7, Report No.:
FHWA-IF-03-017, 2003), and the ultimate bond strength of tiebacks were estimated with
reference to “Recommendations for Prestressed Rock and Soil Anchors”, published by
Post-Tensioning Institute, 1996. The bond strengths were provided to the designer for analysis

purposes.

For the proposed soil nail & tieback walls, we have provided design parameters for structural
design and cost estimation purposes. The geotechnical parameters provided were estimated
mainly based on the available boring data, geologic information and seismic refraction survey

results. The recommendations of each wall are presented in the following paragraphs.

Per our discussion with the designer, it was suggested by Caltrans (Office of Special Funded
Projects, OSFP) that the SNAIL program be conducted by the structure engineers in order to design
the wall details (in determining yielding, punching or pull-out control mode). The detail wall

design and calculations will be prepared and submitted by Mark Thomas & Co., Inc.
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Retaining Wall Recommendations

Retaining Wall No. 34, “JC” Sta. 263+85 to “JC” Sta. 271+42

Retaining Wall No. 3B, “JC" Sta. 271+42 to “JC” Sta. 273+49

Retaining Wall No. 3C, “JC” Sta. 273+73 to “"JCR2"” Sta. 280+27

The design wall height has increased up to 41.5 feet because of the alignment shift from the
previous design phase (95%). According to our engineering geologist’s geomorphic
interpretations, a portion of Retaining Wall No. 3 will cross landslide run-out deposits, located
around Sta. 272400, as discussed in the “Geology” section. Boring R-09-070 was drilled at the
planned wall location where the wall will cross these mapped landslide run-out deposits. The
boring encountered approximately 15 feet thick of lean clay, overlying weathered sandstone

and claystone bedrock.

Tieback wall is recommended for the portion of the wall between Sta. 271+48 to 273+49,
where the wall (Retaining Wall No. 3B) cuts into the landslide run-out deposits. For the rest

of the wall, it is planned to use soil nail wall to support the cut slope.

Retaining Walls No. 34 & 3C (Soil Nail Walls). Based on the boring data and the currently
available geologic information, it is our opinion that soil nail wall should be feasible for the

proposed retaining wall.

The design parameters were originally estimated based on A-08-026 & A-08-027, which were
explored to a depth of 30 feet from the existing roadway elevation for the originally planned
Caltrans standard Type 1 wall. Based on the boring data, the surficial soils are relatively thin,
approximately 5 to 10 feet. The consistency of the clays is generally very stiff. We have first
estimated the long-term strength parameters based on the correlation between Atterberg test
results and effective friction angle. For analysis purpose, we have assumed the soil/rock

interface to be parallel to the ground surface.

The parameters were then used to perform global stability analysis on the existing slope for
verification. The parameters were then fine-tuned so that the global stability of the existing
slope has an approximate F.S. of 2. We have conducted analysis along Sta. 266-+00 based on
the soil profile interpreted from Boring A-08-026 in order to verify the soil strength of the
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surficial clay. According to the boring data, the clay thickness is approximately 10 feet. Based
on the laboratory test results, the Liquid Limit (LL) of the clays is 51%, and the Plasticity Index
(PI) is 24%. Similar analysis was conducted along Sta. 269+00 based on the soil profile
interpreted from Boring A-08-027 for verifying the strength parameters of the weathered
sandstone. Boring A-08-027 encountered weathered sandstone at relatively shallow depth

(approximately 2 feet below the existing grade).

More borings were conducted in October 2009 within the private properties after the
right-of-entry was granted (R-09-068 & R-09-069). The borings encountered approximately
10 to 15 feet thick of lean clay, overlying weathered sandstone and claystone bedrock beneath
the planned wall location. This is consistent with our assumption for the estimated strength
parameters for soil nail wall design. The laboratory test results also indicate that the
encountered materials at the planned wall location have similar engineering properties as what
was encountered in the previously conducted borings. The Atterberg limits are on the same

order as the previous test results.

Based on the above, it is prudent to adopt the same geotechnical parameters for soil nail wall
design as what were recommended previously. The recommended long-term strength

parameters for soil nail wall design are listed as follows.

— Retaining Wall No. 34, Sta. 263+85 — Sta. 271+48

Depth* Soil Unit Weight Friction Angle Cohesion

(¢13) Type (pef) () (psf)

0-15 Clay 120 28 250

Below 15 Weathered Rock 130 36 500

*Note: The depth is the vertical distance from the top of the wall.
—  Retaining Wall No. 3C, Sta. 273+49 —Sta. 276+50

Depth* Soil Unit Weight Friction Angle Cohesion

(ft) Type (peh ¢ (psf)

Full depth Clay 120 28 250

*Note: The depth is the vertical distance from the top of the wall.
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—  Retaining Wall No. 3C, Sta. 276+50 — Sta. 280+30

Depth* Soil Unit Weight Friction Angle Cohesion
(fo) Type (pef) ©) (psf)
0-15 Clay 120 28 250

Below 15 Weathered Rock 130 36 500

*Note: (1) The depth is the vertical distance from the top of the walls. (2) An additional boring was planned
for Retaining Wall No. 3C. It has not been conducted due to constrain of accessing private property.

Retaining Walls No. 3B (Tieback Wall). Based on the geomorphic interpretation, the planned
location of Retaining Wall No. 3B will cross one landslide run-out deposits between
approximate Sta. 271+50 and Sta. 273+00. Boring R-09-070, which was drilled within the
landslide deposits, encountered 15 feet of lean clay overlying weathered sandstone/claystone
bedrock. The samples were closely examined, and an interface was observed at approximately
15 feet depth.

Based on the boring data and the geometry of the existing topography, we have assumed a weak
plane at the bottom of the wall. Where the deposits are below the proposed cut, it is considered

relatively stable as the materials are self-buttressed.

The run-out deposits may be pushed by future movements of the source landslides located
uphill of the run-out deposits. Based on the nature of the landslide run-out deposits (layering
deposits), we have assumed a relatively weak interface layer parallel to the existing ground

surface that passes through the bottom of the wall.

The existing site condition appears to be relatively stable. The friction angle of the weak
interface beneath landslide was back-calculated based on the geometry of the slope (slope and
length of the slide) with conservatively assuming a F.S. of 1.0 and no groundwater. As
discussed in the previous section, the future movement could be triggered by intense rainfall.
Therefore, we have assumed groundwater at 5 feet above the weak interface, which resulted in
a lower F.S. (less than 1.0), indicating that the mass becomes unstable. We have then
back-calculated the force to achieve F.S. of 1.0.
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For the run-out deposits, the same concept was adopted. However, based on the boring data
and the existing terrain, the existing run-out deposits is considered even more stable, and the
potential weak interface is expected to be relatively level. We have assumed the same friction
angle for the weak interface within the run-out deposits as what was obtained from the previous

analysis for landslide.

When calculating Prorar (Caltrans Bridge Design Specifications, Section 5), we have also
assumed groundwater at 5 feet above the weak interface, and the estimated load exerted by the
landslide which was obtained from the previous step was also applied. ProraL is the total
external lateral load required at the wall face to provide a target factor of safety (FS) for the
retained soil mass when stability is analyzed using an appropriate limiting equilibrium method
of analysis. The minimum FS of 1.3 for static loads shall be used for the wall design. However,
ProraL should not be less than 1.44xPctive. Paciive for the proposed Retaining Wall No. 3B was
estimated using an equivalent fluid pressure of 52 pcf (Ka = 0.43 for ¢’= 28° and y = 120 pcf).

The analyses were performed by using the computer program SLOPE/W (Geo-Slope, 2007).
The estimation of the long-term shear strength of the on-site soil was based on boring data.
The results of the slope stability analyses are attached in Appendix C of the report. The

analyses results of Prorar, and the strength parameters are shown as follows:

— Residual friction angle below landslide, ¢’1s= 25°

—  Residual friction angle below landslide run-out deposits, ¢’1spo = 25°
— Estimated force exerted from landslide, Pp s = 15.5 kips

— Estimated Prorar = 12.5 kips (> 1.44 %X Pactive = 5.4 kips)

Therefore, the estimated ProraL based on F.S. of 1.3 will govern the tieback wall design. The
ProraL was derived based on the maximum design wall height. According to the extent of the
run-out deposits, it is reasonable to assume Prorar, to be proportional with design wall height
for design purpose. It is recommended that the lateral pressure diagram as shown in Figure

5.5.5.7.1-1 be used for designing the permanent tieback retaining wall.

It is our understanding that the minor fill (on the order of 3 feet) will be place behind the wall

for the access road. After reviewing our analysis, this fill has relatively insignificant impact
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when estimating the Prorar. Therefore, it is recommended that the tieback wall be design

based on the estimated Prorar of 12.5 kips.

Installation. The tiebacks are anticipated to be anchored behind the weak plane into the
native clayey soil or the weathered rock. It should be noted that changes in the subsurface
conditions during construction may be expected. Caltrans standard performance
specifications for tieback systems should be utilized for attaining the required design
capacity. The contractor should develop their design and construction criteria. Hard drilling

condition into the rock may be anticipated. Special tool/equipment may be required.

The bond strength for design of tieback bond length depends on factors such as installation
technique, diameter of the holes etc. The estimated bond strengths were provided to the
designer for analysis/cost-estimation purposes. Note that tieback is a design-build system,

and the contractor should determine the bond length, drilling and grouting method, etc.

Unbonded & Bonded Zone. The minimum required unbonded zone for the tiebacks should

be the distance between the wall face and weak plane or 15 feet, whichever is greater. For
Retaining Wall 3B, it is our understanding that the right-of-way is limited. Therefore, based
on available boring data, inferred slide plane angle and depth, it is recommended that 20
degrees tieback inclination be used to reduce the unbonded length. The minimum

recommended unbonded length is 25 feet.
Due to the relatively long free lengths and potential perched water/groundwater, there could
be caving potential of the drilled holes in existing deposits and fractured rock, and casing

may be required for tieback installation.

Soldier Piles (CIDH). Based on the geologic condition, the landslide is considered smaller,

and the design wall height is lower compared to Retaining Wall No. 5B. Therefore,
cast-in-drilled-hole (CIDH) concrete piles are not considered necessary for Retaining Wall
No. 3B.

However, in our opinion, soldier piles may be needed if the wall consists of only single row

of tieback. If multiple rows of tiebacks will be used, then soldier piles might not be
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necessary. Also, the need of soldier piles depends on the tieback angle. If the right-of-way
needs to be minimized with steeper tieback angle, soldier piles may be required for

supporting the vertical loads.

Retaining Wall No. 44, “JCR2 " Sta. 285+45 to “JCR2"” Sta. 289+86

Retaining Wall No. 4B, “JCR2 " Sta. 289+86 to “JCR2” Sta. 296+78

Based on the General Plans provided, the design wall height is up to 21 feet. During the 95%
design phase, the alignment of Retaining Wall No. 4 has been modified. The proposed truck
turn-around was relocated to the western end at approximate Sta. 286+00 to 288+00. Four
borings, R-08-030, R-08-031, A-08-028 & A-08-029 were drilled to a maximum depth of 60
feet along the wall alignment. In addition, two seismic refraction survey lines (SR A-1 & A-2)

were conducted, located parallel and perpendicular to the wall alignment.

According to our engineering geologist’s geomorphic interpretations, the revised portion of
Retaining Wall No. 4 will cross landslide run-out deposits, located west of Sta. 290+00, as
discussed in the “Geology” section. Boring A-08-028 and A-08-029 were drilled at the
planned location where Retaining Wall No. 4 will cross these mapped landslide run-out
deposits. Continuous driven samples resulted in a nearly continuous column of samples which
were split and examined in our laboratory. Layering that we interpret as evidence of repeated
episodes of deposition are visible in the samples down to depths of 35 and 24.5 feet in Borings
A-08-028 and A-08-029, respectively. Beneath the deposits, weathered bedrock was found.

Therefore, it is planned to use soil nail wall to support the cut slope for wall east of Sta.
290+00, and tieback wall is recommended for the portion of the wall west of Sta. 290+00

where the wall cuts into the landslide run-out deposits.

Retaining Wall 44 (Tieback Wall). Based onthe geomorphic interpretation by our
engineering geologist, the proposed wall will cross landslide deposits that originates from an
active source area located on the slope uphill of the roadway. According to the wall height and
the geologic condition, it is recommended that tieback wall be used to support the future cut

slope in the landslide deposit.
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In addition to the original project scope, two soil borings have been conducted at the proposed
location of the wall. The samples were closely examined, and an interface was observed at
approximately 23 feet depth. Layers of repeated episodes of deposition are visible in the
samples down to depths of 35 and 24.5 feet in Borings A-08-028 and A-08-029, respectively.
Beneath the deposits, weathered bedrock was found. Based on the boring data and the
geometry of the existing topography, we have assumed a weak plane at the bottom of the wall.
Where the deposits are below the proposed cut, it is considered relatively stable as the materials

are self-buttressed.

The run-out deposits may be pushed by future movements of the source landslides located
uphill of the run-out deposits. Based on the nature of the landslide run-out deposits (layering
deposits), we have assumed a relatively weak interface layer parallel to the existing ground

surface that passes through the bottom of the wall.

The existing site condition appears to be relatively stable. The friction angle of the weak
interface beneath landslide was back-calculated based on the geometry of the slope (slope and
length of the slide) with conservatively assuming a F.S. of 1.0 and no groundwater. As
discussed in the previous section, the future movement could be triggered by intense rainfall.
Therefore, we have assumed groundwater at 5 feet above the weak interface, which resulted in
a lower F.S. (less than 1.0), indicating that the mass becomes unstable. We have then
back-calculated the force to achieve F.S. of 1.0.

For the run-out deposits, the same concept was adopted. However, based on the boring data
and the nature of the deposits, the existing run-out deposits are considered even more stable.
For the friction angle of the weak interface beneath the deposits, it was back-calculated also
based on the geometry of the slope (slope and length of the slide). The friction angle was

iterated by assuming a F.S. of 1.3 and no groundwater condition.

When calculating Prorar (Caltrans Bridge Design Specifications, Section 5), we have also
assumed groundwater at 5 feet above the weak interface, and the estimated load exerted by the
landslide which was obtained from the previous step was also applied. Prorar is the total
external lateral load required at the wall face to provide a target factor of safety (FS) for the

retained soil mass when stability is analyzed using an appropriate limiting equilibrium method
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of analysis. The minimum FS of 1.3 for static loads shall be used for the wall design. However,
ProraL should not be less than 1.44xP,¢tive. Pactive for the proposed Retaining Wall No. 4 was
estimated using an equivalent fluid pressure of 52 pef (Ka = 0.43 for ¢’= 28° and y = 120 pcf).
The analyses were performed by using the computer program SLOPE/W (Geo-Slope, 2007).
The estimation of the long-term shear strength of the on-site soil was based on boring data.
The results of the slope stability analyses are attached in Appendix C of the report. The

analyses results of ProraL and the strength parameters are shown as follows:

—  Residual friction angle below landslide, ¢’ s= 14.5°

— Residual friction angle below landslide run-out deposits, ¢’ sro = 20°
— Estimated force exerted from landslide, Po;s= 17.5 kips

— Estimated Prorar = 25 kips (>1.44%Pactive = 8.4 kips)

Therefore, the estimated ProtaL based on F.S. of 1.3 will govern the tieback wall design. The
ProraL was derived based on the maximum design wall height. According to the extent of the
run-out deposits, it is reasonable to assume Pro7aL to be proportional with design wall height
for design purpose. It is recommended that the lateral pressure diagram as shown in Figure

5.5.5.7.1-1 be used for designing the permanent tieback retaining wall.

Installation. The tiebacks are anticipated to be anchored behind the weak plane into the
native clayey soil or the weathered rock. It should be noted that changes in the subsurface
conditions during construction may be expected. Caltrans standard performance
specifications for tieback systems should be utilized for attaining the required design
capacity. The contractor should develop their design and construction criteria. Hard drilling

condition into the rock may be anticipated. Special tool/equipment may be required.

The bond strength for design of tieback bond length depends on factors such as installation
technique, diameter of the holes etc. The estimated bond strengths were provided to the
designer for analysis/cost-estimation purposes. Note that tieback is a design-build system,

and the contractor should determine the bond length, drilling and grouting method, etc.

Unbonded & Bonded Zone. The minimum required unbonded zone for the tiebacks should

be the distance between the wall face and weak plane or 15 feet, whichever is greater. Based
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on available boring data, inferred slide plane angle and depth, and 15° tieback inclination

(typical), the unbonded lengths are anticipated to be on the order of 30 feet.

The tieback angle may be steeper to reduce the unbonded length. Due to the relatively long
free lengths and potential perched water/groundwater, there could be caving potential of the
drilled holes in existing deposits and fractured rock, and casing may be required for tieback

installation.

Soldier Piles (CIDH). Based on the geologic condition, the landslide is considered smaller

in size, and the design wall height is lower compared to Retaining Wall No. 5B. Therefore,
cast-in-drilled-hole (CIDH) concrete piles are not considered necessary for Retaining Wall
No. 4.

However, in our opinion, soldier piles may be needed if the wall consists of only single row
of tieback. If multiple rows of tiebacks will be used, then soldier piles might not be
necessary. Also, the need of soldier piles depends on the tieback angle. If the right-of-way
needs to be minimized with steeper tieback angle, soldier piles may be required for

supporting the vertical loads.

Retaining Wall 4B (Soil Nail Wall). Based on the boring data and the seismic survey results,
the subsoils generally consist of approximately 30 to 35 feet of soils, overlying bedrock along
the north side of Route 12. Bedding planes also appear to dip in the northwesterly direction,

and adverse bedding condition is not expected at this location.

The subsurface profile was mainly interpreted based on the seismic refraction survey. Based
on the results, a “buried cliff” is noted at the back of the proposed wall (see Plate 6A). The
borings, R-08-030 & R-08-031, encountered approximately 5 to 10 feet thick lean clay
overlying clayey/silty sand and weathered sandstone. The Liquid Limit (LL) of the clay ranges
from 42% to 56%, and the Plasticity Index (PI) ranges from 23% to 34%. The consistency of
the clay is generally stiff to very stiff. We have estimated the long-term strength parameters
based on the correlation between Atterberg test results and effective friction angle. For the
sandy materials, drained direct shear test was performed on selected sample. The test result
indicated that the clayey/silty sand has an effective friction angle (¢’) of 30°, and ¢’ of 280 psf

within the stress range of interest.
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We have conservatively assumed a lower bound strength parameters based on the correlation
and the laboratory test results. The parameters were then used to perform global stability
analysis on the existing slope for verification. Based on the analysis, the estimated parameters
yielded a FS on the order of 2.5. According to the existing slope condition, this is considered
reasonable. Based on the above, the recommended long-term strength parameters for soil nail

wall design are listed in the following tables.

Design Parameters for Retaining Wall No. 4 — Sta. 290+00 to 293+75 (Plate C-2)

Depth* Soil Unit Weight Friction Angle Cohesion
(ft) Type (pef) ® (pshH
0-30 Clay 125 26 300

Soil-Like
30-45 Weathered Rock 130 36 730
Below 45 Oxidized Rock 135 36 2000

*Note: The depth is the vertical distance from the top of the wall.

Retaining Wall No. 5A, “JCR2” Sta. 312+20 to “JC” Sta. 320+12

Retaining Wall No. 5B, “JC” Sta. 320+12 to “JC” Sta. 323+59

Retaining Wall No. 5 was added into our project scope during 65% design due to the alignment
shift. The maximum design wall height is approximately 27 feet. It is planned to use anchor
wall system to support the proposed cut along the north side of Route 12. Along the proposed
wall location, five more borings and seismic refraction survey have been conducted for the
proposed wall No. 5. Based on the geomorphic interpretation by our engineering geologist, a
portion of the wall will cross through a landslide run-out deposit (approximately Sta. 320+00
to 323+00) that originates from an active source area located on the slope uphill of the
roadway. In our opinion, a tieback wall system should be used to retain the cut that will be
made through the landslide run-out deposit. Therefore, the wall was divided into two segments

shown as follows:

Wall No. Wall Type Station (“JC” Line) Max. Wall Height (ft)
Retaining Wall No. 5A Soil Nail Wall 312+20 —-320+00 27+
Retaining Wall No. 5B Tieback Wall 320+00 — 323+59 27+
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Retaining Wall No. 5A (Soil Nail Wall). Based on the two borings drilled along the proposed
wall location, the subsoils mainly consist of “soil-like” highly weathered bedrock. Boring
R-09-037 encountered approximately 25 to 30 feet of silty sand (highly weather sandstone)
overlying lean clay (highly weathered claystone). Boring R-09-038 encountered lean clay and
highly weathered claystone to approximate Elev. 216.5, the maximum depth drilled.

Based on the boring data, we have performed global stability analysis on the existing slope for
estimating the strength parameters. The parameters were then fine-tuned so that the global
stability of the existing slope has a reasonable F.S. (greater than 1.5). The following

preliminary long-term strength parameters may be used for cost-estimation purpose.

Design Parameters for Retaining Wall No. SA (Plate C-3)

Depth* Soil Unit Weight Friction Angle Cohesion
(fv) Type (pef) ©) (psf)
0-30 Clay/Sand 125 30 300
30-50 Weathered Rock 130 36 400
50-60 Oxidized Rock 135 36 2000
Below 60 Un-oxidized Rock 140 36 4000

Retaining Wall No. 5B (Tieback Wall). Based onthe available publication and the
geomorphic interpretation by our engineering geologist, the proposed wall will cross a
landslide run-out deposit that originates from an active source area located on the slope uphill
of the roadway. According to the wall height and the geologic condition, it is recommended
that soldier piles and lagging wall with tieback be used to support the future cut slope in the
landslide deposit.

In addition to the original project scope, three additional soil borings have been conducted.
The boring (R-08-039) encountered approximately 45 feet of lean clay overlying weathered
sandstone. Based on the geometry of the existing topography, the slide plane is expected to be
approximately 20 to 25 feet below the ground surface. We have collected continuous samples

within that interval in Boring R-08-039A. The samples were closely examined, and an
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interface was observed at approximately 23 feet depth. For analysis purpose, we have assumed

that the weak interface intersects the bottom of the wall.

For estimating the Prorar for the tieback wall design, the same approach as Retaining Wall No.
4 was adopted. The friction angle of the weak interface beneath landslide was back-calculated
based on the geometry of the slope (slope and length of the slide) with conservatively assuming
a F.S. of 1.0 and no groundwater. As discussed in the previous section, the future movement
could be triggered by intense rainfall. Therefore, we have assumed groundwater at 5 feet above
the weak interface, which resulted in a lower F.S. (less than 1.0), indicating that the mass

becomes unstable. We have then back-calculated the force to achieve F.S. of 1.0.

For the landslide run-out deposits, the same concept was adopted. However, based on the
boring data and the nature of the deposits, the existing run-out deposits is considered even
more stable. For the friction angle of the weak interface beneath the deposits, it was
back-calculated also based on the geometry of the slope (slope and length of the slide). The

friction angle was iterated by assuming a F.S. of 1.3 and no groundwater condition.

When calculating Prorar. (Caltrans Bridge Design Specifications, Section 5), we have also
assumed groundwater at 5 feet above the weak interface, and the estimated load exerted by the
landslide which was obtained from the previous step was also applied. ProraL is the total
external lateral load required at the wall face to provide a target factor of safety (FS) for the
retained soil mass when stability is analyzed using an appropriate limiting equilibrium method
of analysis. The minimum FS of 1.3 for static loads shall be used for the wall design. However,
ProraL should not be less than 1.44xP,ive. Pactive fOr the proposed Retaining Wall No. 5B was
estimated using an equivalent fluid pressure of 52 pcf (Ka = 0.43 for ¢’= 28° and y = 120 pcf).

The analyses were performed by using the computer program SLOPE/W (Geo-Slope, 2007).
The estimation of the long-term shear strength of the on-site soil was based on boring data.
The results of the slope stability analyses are attached in Appendix C of the report. The

analyses results of Prorar and the strength parameters are shown as follows:
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Residual friction angle below landslide, ¢’ s= 12.5°

Residual friction angle below landslide run-out deposits, ¢’;sro = 16.5°
Estimated force exerted from landslide, Pors = 20 kips

Estimated Prorar = 45 kips (> 1.44 % Pactive = 15 kips)

Therefore, the estimated Prorar based on F.S. of 1.3 will govern the tieback wall design. The

Prorar was derived based on the maximum design wall height. According to the extent of the

run-out deposits, it is reasonable to assume Prorar to be proportional with design wall height

for design purpose. It is recommended that the lateral pressure diagram as shown in Figure

5.5.5.7.1-1 be used for designing the permanent tieback retaining wall. For designing the

temporary concrete lagging, an active earth pressure of 12.5 pcf EFP is recommended.

Installation. The tiebacks are anticipated to be anchored behind the slide plane into the
native clayey soil or the weathered rock. It should be noted that changes in the subsurface
conditions during construction may be expected. Caltrans standard performance
specifications for tieback systems should be utilized for attaining the required design
capacity. The contractor should develop their design and construction criteria. Hard drilling

condition into the rock may be anticipated. Special tool/equipment may be required.

The bond strength for design of tieback bond length depends on factors such as installation
technique, diameter of the holes etc. The estimated bond strengths were provided to the
designer for analysis/cost-estimation purposes. Note that tieback is a design-build system,
and the contractor should determine the bond length, drilling and grouting method, etc.

Unbonded & Bonded Zone. The minimum required unbonded zone for the tiebacks should

be the distance between the wall face and slide plane or 15 feet, whichever is greater. Based
on available boring data, inferred slide plane angle and depth, and 15° tieback inclination

(typical), the unbonded lengths are anticipated to be on the order of 50 feet.

The tieback angle may be steeper to reduce the unbonded length. Due to the relatively long
free lengths and potential perched water/groundwater, there could be caving potential of the
drilled holes in existing deposits or fractured rock, and casing may be required for tieback

installation.
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Soldier Piles (CIDH). For the proposed wall, Cast-In-Drilled-Hole (CIDH) concrete piles

will be installed as part of the wall system. Based on the boring data, the subsoils consist of

approximately 35 to 45 feet of “soil-like” materials overlying weathered bedrock. The
maximum design wall height is 25 feet. CIDH piles are considered feasible, and the

capacity may be derived from the shaft resistance and the end bearing from the bedrock.

We have estimated the pile capacity by assuming 24-inch diameter CIDH piles. The
estimated allowable vertical resistance is 1.5 tons per foot to 25 feet depth and 7 tons per
foot below 25 feet. The vertical capacity within 5 feet below the finish grade should be

neglected.

Based on the sections provided by the designer, we have assumed the wall with sloping soil
condition (2H:1V). The soldier pile lagging wall design should be performed in accordance
with Caltrans Bridge Design Specifications (BDS). The passive resistance (Kp) is
determined based on the Section 5.5.5.4 of BDS (Caquot and Kerisel Analysis). Relevant

geotechnical parameters for design are summarized as follows:

* Design Wall Height = 25 feet with sloping soil condition (2H:1V) above the wall.

* Unit Weight = 125 pcf

* Passive Earth Pressure: Kp = 10 (per Caltrans BDS Section 5.5.5.4)

* Maximum Pile Isolation Factor (passive arcing ability) = 2.0 for permanent wall with
facing that is continuous across the vertical elements. Therefore, the effective width for

passive resistance is two times the diameter of the planned CIDH piles.

Retaining Wall No. 6, “JC” Sta. 331+96 to “JC” Sta. 353+38

Retaining Wall No. 74, “JC” Sta. 331+53 to “JC” Sta. 357+62

Retaining Wall No. 7B, “JC” Sta. 335+00to “JC” Sta. 357+01

In order to straighten the alignment, the future widening will cut into the hill. The proposed cut
will be approximately over 100 feet high. Per discussion with the designer, the cut will be

supported by multi-tiered soil nail walls to reduce visual impact.

In order to lower the design wall height on the uphill side, it is planned to split the finish grades

between westbound and eastbound travel lanes. Retaining Wall 6 is proposed along the
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median to support the cut and separate the traffic. The wall system on the uphill side will
consist of Retaining Wall No.7A (the bottom tier) and Retaining Wall No. 7B (the top tier).
An 18-foot wide horizontal bench will be provided between the two tiers of Retaining Wall No.
7, which will serve as maintenance access per Caltrans maintenance department’s request. The
maximum total design wall height is approximately 110 feet. It is planned to use soil nail wall

to support the proposed cut slope.

Based on the interpreted geologic cross-section (from the boring data and topography data)
provided by the designer, the stability of the existing slope was evaluated by using SLOPE/W
program. According to our field observation, the existing rock slope, which is standing at
roughly 1H:1V, appears to be relatively stable (shallow rock debris/fall is noted, which is
protected by wire mesh). In our opinion, the factor of safety (FS) from stability
back-calculation is expected to be greater than 1.5, the minimum design requirement.
Therefore, the strength parameters were first estimated based on the laboratory test results and
examination of the rock core samples. The parameters were then fine-tuned so that the global

stability of the existing slope has an approximate F.S. of 2.

Based on the seismic refraction survey results and the boring data, we have prepared four
interpreted sections for estimating the strength parameters. The F.S. from the stability analyses
range from 1.5 to 2.4. The section along Sta. 338+00 yields the lowest F.S. The strength
parameter of the “Soil-Like” material was increased to achieve F.S. of 1.5. For analysis
purpose, we have assumed lower values for soil nail wall design. The higher strength values
should only be used where the p-wave velocity is greater than 2000 ft/sec. Based on the above,
the recommended long-term strength parameters for soil nail wall design are listed in the

following tables.
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Design Parameters for Retaining Walls No. 6, 7A & 7B

Soil Type Unit Weight Friction Angle Cohesion
(pef) ©) (psf)
Sand 125 35 -
Soil-Like Weathered Rock
(Vs<2000 ft/sec) 130 36 400
Soil-Like Weathered Rock
(Vs>2000 ft/sec) 130 36 750
Oxidized Rock 135 36 2000
Un-Oxidized Rock 140 38 4000

The walls are generally more than 2000 feet long. Therefore, various design parameters were
developed based on the wall alignment, boring data and the geologic condition. The

recommended parameters are summarized as follows.

—  West of Sta. 330+00

Depth* Soil Unit Weight Friction Angle Cohesion
(ft) Type (peh) ) (psh
0-15 Clay 125 30 300

Below 60 | Soil-Like Weathered Rock 130 36 400

*Note: The depth is the vertical distance from the top of the wall.

— Sta. 330+00 — 335+00

Depth* Soil Unit Weight Friction Angle Cohesion
((19) Type (pef) )] (psf)
0-5 Sand 125 36 0
5-15 Soil-Like Weathered Rock 130 36 400

15-40 Oxidized Rock 135 36 2000
Below 40 Un-oxidized Rock 140 38 4000

*Note: The depth is the vertical distance from the top of the wall.
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Sta. 335+00—337+00
Depth* Soil Unit Weight Friction Angle Cohesion
(ft) Type (peh (@) (psh
0-15 Clay 125 30 250
Below 15 | Soil-Like Weathered Rock 130 36 400
*Note: The depth is the vertical distance from the top of the wall.
Sta. 337+00— 339+00
Depth* Soil Unit Weight Friction Angle Cohesion
() Type (peh ® (psh)
Soil-Like Weathered Rock
0-25~55 (Vs<2000 ft/sec) 130 36 400
Soil-Like Weathered Rock
25~55 - 75+ (Vs>2000 fi/sec) 130 36 750
below 75 Oxidized Rock 135 36 2000
*Note: The depth is the vertical distance from the top of the wall.
Sta. 339+00 — 342+50
Depth* Soil Unit Weight Friction Angle Cohesion
(ft) Type (peh) ® (psf)
Soil-Like Weathered Rock
0-35 (Vs<2000 fi/sec) 130 36 400
Soil-Like Weathered Rock
35-65 (Vs>2000 fi/sec) 130 36 750
Below 65 Oxidized Rock 135 36 2000
*Note: The depth is the vertical distance from the top of the wall.
Sta. 342+50 — 343+50
Depth* Soil Unit Weight Friction Angle Cohesion
(ft) Type (peh) © (psf)
0-25 Clay 125 30 250
Below 25 | Soil-Like Weathered Rock 130 36 400

*Note: The depth is the vertical distance from the top of the wall.
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— Sta. 343+50 - 347+00

Depth* Soil Unit Weight Friction Angle Cohesion
(ft) Type (pef) © (psh)
0-35 Soil-Like Weathered Rock 130 36 400
35-60 Oxidized Rock 135 36 2000
Below 60 Un-oxidized Rock 140 36 4000
*Note: The depth is the vertical distance from the top of the wall.
— Sta. 347+00 - 349+00
Depth* Soil Unit Weight Friction Angle Cohesion
(ft) Type (pef) () (psf)
0-40 Soil-Like Weathered Rock 130 36 400
40-65 Oxidized Rock 135 36 2000
Below 65 Un-oxidized Rock 140 36 4000
*Note: The depth is the vertical distance from the top of the wall.
—  East of Sta. 349+00
Depth* Soil Unit Weight Friction Angle Cohesion
(ft) Type (peh ) (psh)
0-45 Clay 125 30 400
45-60 Soil-Like Weathered Rock 130 36 750
Below 60 Oxidized Rock 135 36 2000

*Note: The depth is the vertical distance from the top of the wall.

For Retaining Wall No. 7A (bottom tier wall), level back slope should be assumed. The
overburden pressure from the upper portion of the wall should be converted into equivalent
surcharge for SNAILZ analysis. A seismic coefficient of 0.2g (one-third of the anticipated
PBA of 0.6g) is recommended for Psuedo-Static analysis under seismic loading condition. The
horizontal distance between Retaining Walls No. 6 (median wall) and 7A (bottom tier wall) is
approximately 40 feet. Based on the distance, the influence due to the uphill wall on Retaining

Wall No. 6 should be relatively insignificant. In our opinion, this wall should be analyzed as

a stand-alone wall.
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It is our understanding that the existing terrain, from approximate Sta. 335+00 to 336+00 and
Sta. 342400 to 343+00, is lower than the finish configuration of the soil nail wall. It is planned
to construct embankment prior to the soil nail wall construction. For the fill materials, it
should be in accordance with the specification set forth in Caltrans Standard Specification,
Section 19. The materials should be free of organic or other deleterious materials and have
minimum PI of 8§ and maximum PI of 15. All the materials within the wall limit shuld be

compacted to minimum 95% per project specification.

Discontinuities (Joints). At the planned locations of Retaining Walls No. 6 & 7A, the
excavations will expose less weathered bedrock where out-of-plane joints have been observed
to dip at an average angle of 60 degrees below horizontal. Based on our observations and the
core samples, the lengths of potential out-of-plane joints are expected to be typically less than
30 feet. For analysis purpose, we have performed additional SNAIL analysis on one of the

most critical cases for Retaining Wall No. 7A with the following assumptions:

1. Full wall height of 54 feet with surcharge (representing mass retained by the wall above and
traffic loads);

2. For modeling purpose, the joints extending the full height for the wall;

3. The search limits between 20 feet to 45 feet behind the wall, which simulates 50- and
70-degree imaginary failure planes from the toe of the wall.

4. Friction angle of 36 degrees without cohesion for all soil type and linear failure plane to
model the potential wedge failure;

5. Ten-tier of soil nail (total of eleven tiers of soil nails are planned), without the last tier. This
is immediately prior to the completion of the wall construction with full reinforcement,

which is considered the most critical case.

Based on our analysis, the program yields a F.S. of 1.19, which is considered acceptable for
temporary construction case (F.S. = 1.2). However, our assumptions are rather conservative.
The joints are expected to be shorter, and the surcharge should not pose significant effect for

wedge failure. In our opinion, the discontinuities should not govern the wall design.
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Retaining Wall No. 8, “JC" Sta. 358+81 to “JC” Sta. 364+44

Retaining Wall No. 8 is located along the north side of westbound Route 12. The wall is
approximately 567.5 feet long with maximum wall height of 20 feet. Based on the boring data,
Boring A-09-058, located at the western end of the wall, encountered mainly sandy lean clay
with interbedded sand layers. Boring A-09-059, located at the eastern end of the wall,
encountered more granular materials to 50 feet, the maximum depth drilled. Groundwater was

encountered at approximate 40 feet below existing grade in Boring A-09-059.

According to the plans provided, the proposed wall will be cantilever wall. Majority of the
wall are designed based on Caltrans standard Type 1 wall, to support the proposed widening.
The design wall heights range from 4 to 20 feet. There is an existing culvert located at
approximate Sta. 360+60. On both sides of the existing culvert, the design wall height is up to
20 feet. Additional loads are anticipated to be transferred from the portion of the wall above
the culvert. Therefore, these portions of the wall will be modified Type 1 retaining wall, which

will be specially designed.

Based on the planned footing elevations and boring data, the recommended allowable bearing

capacities are shown as follows.

Location Allowable Bearing Capacity
West of Sta. 359+88 3 ksf
Sta. 359+88 — Sta. 362+45 4.5 ksf
East of Sta. 362+45 3 ksf

Caltrans standard Type 1 wall supported on spread footings should be feasible for the proposed
retaining wall. However, the design wall height between Sta. 359+88 and 362+45 are
relatively tall, ranging from 12 to 20 feet. In order to provide uniform support and account for
local irregularity, it is recommended that the subgrade be over-excavated 2 feet below the
bottom of the footing and replaced with compacted Class 3 Aggregate Base rock (AB3) within
this section. It is also recommended that a layer of geosynthetic reinforcement be placed at the

bottom of the compacted AB3 layer to control bearing pressure and differential settlement.
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In addition, the subgrade at the culvert may be relatively wet and soft. Should soft subgrade or
groundwater be encountered during footing excavation, where it is difficult to achieve required
compaction, Lean Concrete Base (LCB) may be considered as an alternative in lieu of AB3

with geosynthetic reinforcement.

The recommendations of Retaining Wall No. 8 are also presented in the Geotechnical Design

and Materials Report.

— Retaining Wall No. 10, “"JCR2" Sta. 290+05 to “JCR2” Sta. 299+20
Retaining Wall No. 10 is located along the south side of eastbound Route 12. The wall is
approximately 1022 feet long with maximum wall height of 12 feet. According to our
discussion with the designer, the majority of the wall will be cantilever wall, which will be
designed based on Caltrans standard Type 5 wall, to support the proposed widening. The
design wall heights range from 4 to 12 feet. However, there is an existing culvert located at
approximate Sta. 290+75. For the wall portion located on both sides of the existing culvert,
additional loads are anticipated to be transferred from the wall above the culvert. Therefore,
the design of these wall segments will be specially designed, which is modified from Caltrans

standard Type 5 wall.

Based on the boring data (A-09-032, A-08-033 & A-08-034), the subgrade mainly consists of
lean clay. Sand layers were encountered at various depths. Groundwater was encountered at
approximate Elev. 264 feet in Boring A-09-032 and Elev. 250 feet in Boring A-08-033 during
field exploration. According to the proposed footing elevations and subsurface conditions, the
recommended allowable bearing capacity is 3 ksf west of Sta. 291+00 and 2.75 ksf east of Sta.
290+00. The bearing capacity is slightly lower than the required number shown on the
standard plans (Loading Case I, design toe pressure of 2.5 ksf, 3.0 ksf & 3.6 ksf for wall height
of 8 feet, 10 feet & 12 feet, respectively).

In order to lower the footing contact pressure and account for the local irregularity at the
footing subgrade, it is recommended that the subgrade be over-excavated 2 feet below the
bottom of the footing and replaced with compacted Class 3 Aggregate Base rock (AB3) for the

design wall height greater than 10 feet. It is also recommended that a layer of geosynthetic
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reinforcement be placed at the bottom of the compacted AB3 layer to control bearing pressure

and differential settlement.

An existing culvert is located at approximate Sta. 290+80. The subgrade may be relatively wet
and soft. Should soft subgrade or water be encountered during footing excavation, Lean
Concrete Base (LCB) may be used instead of compacted AB3 and geosynthetic reinforcement.
This pad should serve as a “load distribution bridge” for reducing loads and differential
settlements. With the proposed over-excavation, the footing contact pressure can be reduced by

approximately 20%.

However, between Sta. 297+00 and 297+50, it is recommended that the subgrade be
over-excavated 3 feet below the bottom of the footing and replaced with compacted Class 3
Aggregate Base rock (AB3) and a layer of geosynthetic reinforcement for the design wall
height of 12 feet. It is our opinion that Caltrans Standard Type 5 (mod.) wall supported on
spread footing is considered feasible for Retaining Wall No. 10 with proposed subgrade

improvement.

Submerged, loose silty sand pockets were encountered at about Elev. 245 to 250 feet and 225
to 240 feet in Borings A-08-033, which may be subject to liquefaction during earthquake.
Liquefaction potential in the other two borings (A-09-032 & A-08-034) appears to be low.
Those layers in Boring A-08-033 appear to be relatively deep and considered discontinuous

based on the comparison of nearby borings.

The consequence may be limited to post-liquefaction settlement, which probably would be
random and localized. With the recommended subgrade improvement, the impact due to the
potential liquefiable layer may be reduced. In addition, the overlying clayey materials are
relatively thick (greater than 20 feet), which may bridge over the liquefiable sand layer when
volumetric change occurs. Therefore, the impact due to liquefaction is considered low at this

wall location.

The recommendations of Retaining Wall No. 10 are also presented in the Geotechnical Design

and Materials Report.
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Construction Considerations.

Soil Nail Wall

The strength of the soil nails shall be verified during construction using proof tests on nails.
Caltrans specifications for soil nail construction are recommended. Prefabricated vertical
drainage or geocomposite drain should be provided. This drainage is generally provided at
about 4 to 5 feet horizontal interval and has an outlet through the facing at each location. The
facing should be reinforced and shotcreted as quickly as possible to maintain the integrity of
the cut. Hard drilling conditions should be anticipated for drilling into the rock with possible
cobbles and boulders. The contractor should make his own interpretation and perform
independent study to the constructability of the nails. Special tool or drilling equipment may
be expected to drill into the rock. It is important to achieve the design length of the nails, since
they need to be behind a certain hypothetical “failure plane” as required by the designer. The

proof tests alone should not be the criteria for acceptance of the soil nails.

Cleaning of the drilled holes and proper grouting of the nails (using proper grout mix) is critical
to the success of the project. Leaving loose material in the hole and/or using low flow grout
may cause the nails to be inadequate even if they meet the proof test requirements. Therefore,
proper quality control by the contractor and experienced inspection by the agency should be

implemented.

Soil nails, wire mesh, rebar and shotcrete should be installed as soon as possible. Generally, if
excavated slope appears loose or unstable, the area of excavation should be limited to an area
that can be excavated, nailed, mesh and rebar installed and shotcreted in a day. Leaving cuts

unsupported for longer duration may result in instability.

It is our understanding that the contractor should perform stability testing to verify the
proposed excavation lift height and exposure duration for soil nail wall construction. Based on

the subsurface condition, the recommended test wall zones are shown in Appendix F.
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Tieback Wall

The tiebacks should be constructed and tested as per Caltrans standard performance
specifications for tieback systems. All tiebacks should be either performance tested or proof
tested. We recommend that at least 5% of the total number of tiebacks be performance tested.
The remaining tiebacks should be proof tested. If the design tieback capacity is not achieved
during the initial test program, post-grouting technique, large diameter tieback holes etc. may

be considered for the tieback installation.

Because of the variability in the naturally occurring materials and the limitations in the
exploration program, it is recommended that several cost control measures be implemented in
the specifications for the tieback system. The contractor should be advised to verify the field
conditions and verify the tieback capacity through his own efforts. It would be advisable for
the contractor to have capability to perform post-grouting for the tieback installation. He
should also verify the drilling conditions into the existing material (such as by horizontal

drilling). This is to see if the operation may require special drilling tools and equipment.

CIDH piles

Caltrans standard specifications and standard special provisions (SSP) for “Cast-in-Place
Concrete Piling” should be used for the construction of CIDH piles. It is anticipated that
groundwater will be encountered during construction and “dry” condition as per the standard
specifications Section 49-4 can not be maintained. The “wet” specifications are contained in
Caltrans SSP.

Vertical inspection pipes for acceptance testing should be provided in all CIDH piles that are
24 inches in diameter or larger, except when the holes are dry or when the holes are dewatered
without the use of temporary casing to control groundwater. The acceptance test should
include Gamma-Gamma Logging and may also include crosshole sonic logging.
Gamma-Gamma Logging should be performed in accordance with California Test 233
Standard (CT233) to check the homogeneity of CIDH piles. CT233 defines pile rejection
criteria based on the statistical principles of mean and three standard deviations to analyze the
homogeneity of a pile. Anomalies detected should be evaluated by the designer for their

significance and potential impact on design and to see if mitigation plans are required. Details
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of the acceptance testing and Gamma-Gamma Logging are contained in Caltrans SSP and
CT233.

Due to the presence of granular material and groundwater, raveling or caving is expected which
may require additional drilling and cleaning effort and may increase the concrete volume for
the piles. It is prudent to make the contractor aware of these conditions so that he takes
appropriate steps to comply with the standards and maintain the integrity of the CIDH piles.
The use of temporary steel casing should be anticipated at all times to maintain the integrity of
the piles. It is also recommended that the specifications set certain criteria for qualifications
and previous work experience requirements to pre-qualify the potential contractors. The intent

is to help select qualified contractors to reduce construction issues.

All piles excavations should be observed by the geotechnical engineer or regulatory agency
prior to the placement of reinforcement and concrete so that if conditions differ from those

anticipated, appropriate recommendations can be made.

Culvert

Head Walls at Wild Life Box Culvert

For the proposed widening along Route 12, a wild life box culvert is planned at approximate
Sta. 310+21. The box culvert will be a 12 feetx12 feet reinforced concrete box (RCB) of about
75 feet long. Head walls are planned at each end to support the highway embankment. Based
on the plans provided, the proposed structures will be cantilever retaining wall, which will be
modified from Caltrans standard Type 1 wall. The design wall heights range from 12 to 18
feet.

Based on the boring data (A-08-035 & A-08-036), the subgrade mainly consists of firm to stiff
lean clay. Sand pockets were encountered at various depths. Groundwater was encountered at
approximate Elev. 231 feet in Boring A-08-035 and Elev. 226.7 feet in Boring A-08-036
during field exploration. According to the proposed footing elevations and subsurface
conditions, the recommended allowable bearing capacity is 1.5 ksf and 2 ksf for design wall

height of 12 feet and 18 feet, respectively. However, according to the Caltrans standard plans,
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Sheet B3-1, the required footing pressures are 2.9 ksf for design wall height of 12 feet and 4.3
ksf for design wall height of 18 feet (Loading Case II).

Per our discussion with the designer, deep foundation is not preferred, and it is planned to use
spread footing for foundation support. In order to reduce the footing pressure, it is
recommended that lightweight fill be used behind the wall. The unit weight of the lightweight
fill is on the order of 65 pcf. For the retaining wall design, an active earth pressure of 18 pcf

EFP may be used for analysis.

In addition, footing subgrade improvement should also be conducted. Based on the design wall
heights of 12 and 18 feet, it is recommended that the footing subgrade be over-excavated 2 feet
and 5 feet below the bottom of the footing, respectively, and replaced with compacted Class 3
Aggregate Base rock (AB3). It is also recommended that a layer of geosynthetic reinforcement
be placed at the bottom of the compacted AB3 layer to control bearing pressure and differential
settlement. Based on the boring data, groundwater was encountered few feet below the
footing. The subgrade materials at the creek crossing may be relatively wet and soft. Should
soft subgrade or groundwater be encountered during footing excavation where required
compaction cannot be achieved, Lean Concrete Base (LCB) may be used instead of compacted

AB3 and geosynthetic reinforcement.

This pad should serve as a “load distribution bridge” for reducing loads and differential
settlements. For the wall portion with design wall height of 12 feet and 18 feet, the footing
pressures provided from the structure engineer are approximatelyl.8 ksf and 2.8 ksf,
respectively. With the proposed subgrade improvement, the contact pressures at the bottom of
the pad are anticipated to be 1.4 ksf and 1.8 ksf, respectively, which is less than the

recommended allowable pressures.

Therefore, it is considered feasible to design the head walls by using Caltrans Standard Type

1 wall supported on spread footing with proposed subgrade improvement.
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Seismic Design Criteria

Based on the 2007 Caltrans Deterministic PGA Map, the project is located in-between the Green
Valley Fault (Fault ID: 213, Mmax=6.9, RLSS) and the West Napa fault zone (Fault ID: 416,
Mmax=6.5, RLSS). The most of the proposed retaining walls are located closer to the Green
Valley Fault, which is the governing fault of the project, and the distances between the fault and the
walls range from approximately 0.6 mile (Retaining Wall No. 7) to 3.2 miles (Retaining Wall No.
1), and the anticipated Peak Bedrock Accelerations (PBA) for earthquake originating on these
faults range from 0.71g to 0.50g (per Sadigh, 1997). For design purpose, we have assumed a PBA
of 0.5g for Retaining Wall No. 1, 0.55¢g for Retaining Wall No. 9, 0.6g for Retaining Walls No. 2
to 4 and 10, 0.65g for Retaining Wall No. 5, and 0.7g for Retaining Walls No. 6 to 8.

Earthquake Data & PBA
.. Estimated Closest Distance to the Fault (miles) Peak Bedrock
Retaining Wall Acceleration
No. Green Valley Fault West Napa Fault
(RLSS, M,..,=6.9) (RLSS, My, =6.5) ®
3 2.04 3.74 0.58
1.85 3.88 0.60
10 1.85 3.88 0.60
5 1.33 426 0.64
6/7 0.99 (western end)/0.62 (eastern end) | 4.50 (western end)/4.97 (eastern end) | 0.67 (w)/0.71(e)
8 0.57 5.02 0.71
Corrosion

The corrosion investigations performed are in general accordance with the provisions of California

Test Method 643. A summary of the corrosion test data is presented below.
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Boring Depth pH Minimum Resistivity Chloride Sulfate
(f) (ohms-cm) (ppm) (ppm)
R-08-030 10 7.95 1310 80.2 95.7
A-08-034 5 6.56 2650 8.8 3.0
A-08-041 5 6.40 2390 11.7 5.6
A-08-052 5 7.32 560 25.6 34
R-08-043 6 7.68 860 204.7 373.9
A-08-057 2 7.31 1230 12.9 27.6

Based on the data, the site subsoil is considered non-corrosive per Caltrans corrosion design
guidelines, and standard Type Il modified or Type [-P (MS) modified cement may be used for the
concrete substructures. The minimum cement factor and cover thickness should be per Caltrans

Bridge Design Specifications (Section 8.22).

Plan Review

We recommend that final plans for foundations be reviewed by this office prior to construction so
that the intent of our recommendations is included in the project plans and specifications and to

further see that no misunderstandings or misinterpretations have occurred.

Construction Observation

To a degree, the performance of any structure is dependent upon construction procedures and
quality. Hence, observation of foundation excavations, and pile installations should be carried out
by the regulating agencies. If the subsurface conditions different from those forming the basis of
our recommendations is encountered this office should be informed in order to assess the need for
design changes. Therefore, the recommendations presented in this report are contingent upon good

quality control and these geotechnical observations during construction.
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INVESTIGATION LIMITATIONS

Our services consist of professional opinions and recommendations made in accordance with
generally accepted geotechnical engineering principles and practices and are based on our site
reconnaissance and the assumption that the subsurface conditions do not deviate from observed
conditions. All work done is in accordance with generally accepted geotechnical engineering
principles and practices. No warranty, expressed or implied, of merchantability or fitness, is made

or intended in connection with our work or by the furnishing of oral or written reports or findings.

The scope of our services did not include any environmental assessment or investigation for the
presence or absence of hazardous or toxic materials in structures, soil, surface water, groundwater
or air, below or around this site. Unanticipated soil conditions are commonly encountered and
cannot be fully determined by taking soil samples and excavating test borings; different soil
conditions may require that additional expenditures be made during construction to attain a
properly constructed project. Some contingency fund is thus recommended to accommodate these

possible extra costs.

This report has been prepared for the proposed project as described earlier, to assist the engineer in
the design of this project. In the event any changes in the design or location of the facilities are
planned, or if any variations or undesirable conditions are encountered during construction, our
conclusions and recommendations shall not be considered valid unless the changes or variations

are reviewed and our recommendations modified or approved by us in writing.

This report is issued with the understanding that it is the designer's responsibility to ensure that the
information and recommendations contained herein are incorporated into the project and that

necessary steps are also taken to see that the recommendations are carried out in the field.
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The findings in this report are valid as of the present date. However, changes in the subsurface
conditions can occur with the passage of time, whether they be 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.

ot
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~

Frank Y. Wang, P.E/C67751
Project Engineer
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(feet/second)
Note:

The seismic refraction profile is provided by NORCAL Geophysical. The "Explanation” is
added by Parikh to aid in the analysis and is only valid at the station noted. This information
should not be used for construction purpose.

CROSS-SECTION AT STA. 293+50
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Note:

The seismic refraction profile is provided by NORCAL Geophysical. The "Explanation" is

CROSS-SECTION AT STA. 314+50

added by Parikh to aid in the analysis and is only valid at the station noted. This information
should not be used for construction purpose.
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Note:
The seismic refraction profile is provided by NORCAL Geophysical. The "Explanation" is

CROSS-SECTION AT STA. 321+50

added by Parikh to aid in the analysis and is only valid at the station noted. This information
should not be used for construction purpose.
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The seismic refraction profile is provided by NORCAL Geophysical. The "Explanation" is
added by Parikh to aid in the analysis and is only valid at the station noted. This information

should not be used for construction purpose.
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Note:

The seismic refraction profile is provided by NORCAL Geophysical. The "Explanation" is
added by Parikh to aid in the analysis and is only valid at the station noted. This information
should not be used for construction purpose.
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Note:

The seismic refraction profile is provided by NORCAL Geophysical. The "Explanation" is
added by Parikh to aid in the analysis and is only valid at the station noted. This information
should not be used for construction purpose.
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CROSS-SECTION AT STA. 355+00

added by Parikh to aid in the analysis and is only valid at the station noted. This information
should not be used for construction purpose.
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Boring RW-19 Depth
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REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007) o o > 00/26
GROUP SYMBOLS AND NAMES FELD AND LABORATORY
Graphic/Symbol Group Naomes Graphic/Symbol Group Names TESTING REGISTERED ENGINEER-GEQTECHNICAL
24 /
N Lean CLAY
— A I
Lo oy | Weloroded CRAVEL / Lean Gy SAND @ Consolidation (ASTM D 2435)
XY Well—graded GRAVEL with SAND Lean CLAY with GRAVEL PLANS APPROVAL DATE
ANE: cL SANDY lean CLAY ) toie o 1
%g%& Poorly graded GRAVEL SANDY lean CLAY with GRAVEL @ Collapse Potential (ASTM D 5333) et o e o oy s
SopA GP Poorl ded GRAVEL with SAND GRAVELLY lean CLAY compleleness of electranic copies of this plon sheet.
[e R4 oorly grade wi .
¥l T compocton e (e 216 A e e
. - A ith SILT .
3 GW-GM Well~groded GRAVEL with SiL SILTY CLAY with SAND @ Corrosivity Testing SAN JOSE, CA 95131
L® Well—graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL ‘
. d - / CL-ML SANDY SILTY CLAY (CTM 643, CTM 422, CTM 417)
b o cw—cC el greyieq KB VEL with CLAY SANDY SILTY CLAY with GRAVEL Consolidated Undrained
- 0 EAVEL with CLAY A GRAVELLY SILTY CLAY @ ons
Y % oer < r%?egLEY oVnEdL évAtND)CL and SAND CRAVELLY SILTY CLAY with SAND Triaxial (ASTM D 4767)
DagoC: CP—GM Poorly groded GRAVEL with SILT E:H' with SAND Direct Shear (ASTM D 3080) APPARENT DENSITYOFCOHESIONLESS SOILS
o4 -
2 3¢ Poorly graded GRAVEL with SILT and SAND SILT with GRAVEL Description SPT N go(Blows / 12 inches)
L : ML | SANDY SILT @ Expansion Index (ASTM D 4829
RORG (PgrOFé{L%;OgﬁggRAVEL with CLAY SANDY SILT with GRAVEL xponsion Index ( ) Very loose 0 - 4
°cﬁé GP=GC | poorly graded GRAVEL with CLAY and GRAVELLY SILT
9,71 SAND’ (or SILTY CLAY and SAND GRAVELLY SILT with SAND @ Moisture Content (ASTM D 2216) Loose 5 - 10
b hpPP L~ ORGANIC lean CLAY X
ILTY GRAVEL -
24 ou SiL ORGANIC lean CLAY with SAND @) Organic Content-% (ASTM D 2074 Medium Dense 1 -30
ol o o % SILTY GRAVEL with SAND ORGANIC lean CLAY with GRAVEL rganic Content-% ( ) Dense 31 - 50
%, 39 / oL SANDY ORGANIC lean CLAY
9 CLAYEY GRAVEL SANDY ORGANIC lean CLAY with GRAVEL @ P il T
g}/ GC , GRAVELLY ORGANIC lean CLAY ermeability (CTM 220) Very Dense > 50
04 CLAYEY GRAVEL with SAND ﬂ GRAVELLY ORGANIC feon CLAY with SAND
o)y ILTY AYEY GRAVI ORGANIC SILT ‘ Particle Size Analysis (ASTM D 422)
IO oc-ou SILTY, CLAYEY GRAVEL ORGANIC SILT with SAND @ MOISTURE
i|i8% SILTY, CLAYEY GRAVEL with SAND oL 8?33'3'% ng;\TN IzutglﬁRAVEL Plasticity Index (AASHTO T 90) Description o
sae Well—graded SAND SANDY ORGANIC SILT with GRAVEL Liquid Limit (AASHTO T 89) :
P SwW ] GRAVELLY ORGANIC SILT Dry Absence of moisture, dusty, dry to the
S Well—graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND Point Load Index (ASTM D 5731) touch
R Fat CLAY
- _‘: SP Poorly graded SAND Fat CLAY with SAND Pressure Meter Moist Damp but no visible water
SR Poorly graded SAND with GRAVEL Fat CLAY with GRAVEL
—TTT CH SANDY fat CLAY Wet Visible free water, usually soil is
“p Well—graded SAND with SILT SANDY fat CLAY with GRAVEL Pocket Penetrometer ¢ below water table
a 11| sw-sm _ GRAVELLY fat CLAY
Ol Well—graded SAND with SILT and GRAVEL GRAVELLY fat CLAY with SAND
oy - 4 - @ R-Value (CTM 301)
LNV kNeH—ﬁ_roded SISND with CLAY Elastic SILT
oA sw-sc | for SILTY CLAO o Elastic SILT with SAND PERCENT OR PROPORTION OF SOILS
T e SArRred REND & R ALY o9 CRAVEL Elastic SILT with GRAVEL @ Sand Equivalent (CTM 217) — —
A9 MH SANDY elastic SILT Description Criteria
o Poorly graded SAND with SILT SANDY elastic SILT with GRAVEL - -
S sP-su _ GRAVELLY elastic SILT @ Specific Gravity (AASHTO T 100) Trace Porticles are present but estimated to
il Poorly graded SAND with SILT and GRAVEL GRAVELLY elastic SILT with SAND e less thon 5%
s Poorly graded SAND with CLAY = ORGANIC fat CLAY @ . o Few 5 to 10%
A se-sc|bor SILRElAY . / ORGANIC fot CLAY with SAND Shrinkage Limit (ASTM D 427) i ; .
B BRI W B SRR itte 5 to 25%
T OH SANDY ORGANIC fat CLAY @ Swell Potential (ASTM D 4546) Some 30 to 45%
T o SILTY SAND / gsrxog OR%g\gnggt fCLAg ;\mth GRAVEL
- VELLY IC fot CLAY Mostl 50 to 100%
2abs SILTY SAND with GRAVEL % GRAVELLY ORGANIC fat CLAY with SAND @ Pocket Torvane Y
/A ORGANIC elastic SILT . . .
A A1 sc CLAYEY SAND ORGANIC elastic SILT with SAND Unconfined Compression—Soil PARTICLE
8% CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL @ (ASTM D 2166) SIZE
AT / OH SANDY ORGANIC elastic SILT Unconfined Compression—Rock Description Size
SILTY, CLAYEY SAND SANDY ORGANIC elastic SILT with GRAVEL (ASTM D 2938) -
1 / SC—SM ) GRAVELLY ORGANIC elastic SILT Boulder > 12
LA SILTY, CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elastic SILT with SAND Uncensolidated Undrained Cobble T to 12"
ek oe ORGANIC SOIL @ Trioxial (ASTM D 2850) % g
L or o Coarse 3/4" to 3
wse el oo | pEAT ) ORGANIC SOIL with SAND Grovel " g
RYARY X % i Fine No. 4 to 3/4
L4tk =) ORGANIC SOIL with GRAVEL @ Unit Weight (ASTM D 4767)
2\ oarse N .
DIRDRRD) /fd OL/OH | SANDY ORGANIC SOIL ¢ No. 10 to No. 4
99: COBBLES f_fj SANDY ORGANIC SOIL with GRAVEL Sand Mediom No. 40 to No. 10
*C ) COBBLES ond BOULDERS YA GRAVELLY ORGANIC SOIL @ Vane Shear (AASHTO T 223) . .
S BOULDERS //; GRAVELLY ORGANIC SOIL with SAND Fine No. 200 to No. 40
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PLANS APPROVAL DATE

The State of Cdlifornio or its officers or agents
shall not be responsible for the occurocy or
compleleness of eleclronic copies of this plon sheel.

PARIKH CONSULTANTS, INC.
2360 QUME DRIVE, SUITE A
SAN JOSE, CA 9513t

CEMENTATION CONSISTENCY OF COHESIVE SOILS
Description Criteria b ¢ Unconfined Pocket Torvane
escription Compressive Penetrometer Field Approximation
Weak Crumbles or breaks with handling or Strength (tsf) |Measurement (tsf) | Meosurement (tsf)
€a little finger pressure.
Very Soft < 0.25 < 0.25 <012 Easily penetrated several inches
Moderate Crumbles or breaks with considerable ’ by fist
finger pressure. . .
Soft 0.25 to 0.50 0.25 to 0.50 012 to 025  Easily penetrated several inches
Stron Will not crumble or break with finger by thumb
° pressure. Penetrated several inches by
Medium Stiff 0.50 to 1.0 0.50 to 1.0 0.25 to 0.50 thumb with moderate effort
. Readily indented by thumb but
Stif 1to2 1to2 0.50 to 1.0 penetrated only with great effort
Very Stiff 2to 4 2 to 4 1.0 to 2.0 Readily indented by thumbnail
Hard > 40 S 4.0 20 Indented by thumbnail with
BOREHOLE IDENTIFICATION ” ’ ’ > : difficulty
Symbol l{_!;);ee Description
A Auger Boring PLASTICITY OF FINE-GRAINED SOILS
E] R Rotory drilled boring Description Criteria
P Rotary percussion boring (air) Nonplastic A 1/8-inch thread cannot be rolled at any water content.
<§> R Rotary drilled diomond core Low The thread can barely be rolled and the lump cannot be formed when drier than the
plastic limit.
HD Hand driven (1—inch soil tube)
HA Hand Auger The thread is easy to roll and not much time is required to reach the plastic limit.
Y D Dynamic Cone Penetration Boring Medium The threde cannot be rerglled after reaching the plastic limit. The lump crumbles
A | CPT | Cone Penetration Test (ASTM D 5778-95) when drier thon the plastic [imit.
] 0 Other It tokes considerable time rolling and kneading to reach the plastic limit. The thread
High can be rerolled several times after reaching the plastic limit. The lump can be formed
Note: Size in inches. without crumbling when drier than the plastic limit.

L
8 8 s 5 ;
g g 3 3| Hole 1D. i
- Hole 1.D. = Hole ID. - Hole 1D Top Hole EI. A £
Top Hole El T Top Hole El. " Top Hole El. Py 4
Casing driven  ————————=N<C,o3 " Description of material " Seov] No count recorded _—7Ii° Pressure measured N
Size of Sampler —\ k.85 P (BllJ(;‘i”ns pzeé I1b2 hond_.jo 20t (;L??ggewoter /1 GWS A p Elev along sleeve friction ¢
(inches) 5 Tha | AOEIE@~—Field & Lob Tests hammer with o 12" [i.Fi] ofS,, Elew Pushed i |\ Oote meosured element (34.88 in2 Pressure meosured -
SPT N—Voluq_l_":'/ GWS Elev. ______ drop or as noted) +-[4] Date Neasured Driving rate in % area) divided by on lp_eezen
A% P A seconds per 12 37 pressure meagsured (2.33 in Zarea)
(per ASTM 1586-99), Date measured *{ Description of (using o pStanIe i7 on tip element.
P = push sample, Material change Pulled Pipe | moterials MB 1%6 4 3
or as noted R . . i percussion | )
A\,-LEshmoted material change 60 ) hammer and a 2.2 65 k
Soil /Rock boundary o 7?":‘::“ cone, or os noted) 9 e LT, :
= Refusal =v— () oxe 13 | 180/, 6 4 2 0 10 20 30 ¢
Boring Date Boring Dote 1050 2dIO Friction Ratio (%) Tip Bearing (MPa) /
Terminated ot Elev Boring Dote Boring Date £
Hammer Energy Ratio (ER ) = % Terminated ot Elev i
ROTARY BORNG HAND BORING DYNAMIC CONE PENETRATION BORING CONE PENETRATION TEST (CPT) SOUNDING E
e
PREPARED FOR THE BRIDGE NO. ¢
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DIST | COUNTY | ROUTE | (513 PROGCT | No |SHEETS
REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007) 04 | Sol 12 0.0/2.6
PERCENT CORE RECOVERY (REC) + ROCK QUALITY DESIGNATION (RQD) RELATIVE STRENGTH OF INTACT ROCK BEDDING SPACING
REGISTERED ENGINEER—-GEOTECHNICAL
o Term Uniaxial Compressive Strength (PSI Description Thickness / Spacing
5
@ Extremely Strong > 30,000 Massive Greater than 10 ft PLANS APPROVAL DATE
The Stote of Califormio or its officers or ogents
Hole I.D. shall not be responsible for the occurocy or
Top Hole EI'... ] Very Strong 14,500 - 30,000 Very thickly bedded 3 to 10 ft completeness of eleclronic copies of this plan sheel.
. . 3 PARIKH CONSULTANTS, INC.
REC = 2 Length of the recovered core pieces (|nche§()100% Strong 7.000 - 14,500 Thickly bedded 1to 3 ft 2360 QUME DRIVE, SUITE A
Total length of core run (inches) Begin drilled interval _<> SAN JOSE, CA 95131
REC=100 Medium Strong 3,500 - 7,000 Moderately bedded 3-5/8" to 1 ft
End drilled interval RQD=50%
Begin drilled interval REC—1OOE Weak 700 - 3,500 Thinly bedded 1-1/4" to 3-5/8"
RQD = > Length of intact core pieces= 4" < 1002 ) . —RQD;807 — LEGEND OF ROCK MATERIALS
- Total length of core run (inches) Eggindrg:'ﬁ?ec;nit:{;gxl/ol Very Weak 150 - 700 Very thinly bedded 3/8" to 1-1/4" @
REC=88% IGNEQUS ROCK
. - RQD=0% Extremely Weak < 150 i y
1§ | Laminated Less thon 3/8
End drilled interva ess thon 3/ H  SEDMENTARY ROCK
Boring Date
METAMORPHIC ROCK
ROCK HARDNESS WEATHERING DESCRIPTORS FOR INTACT ROCK
; o
Description Criterio — - - Diagnostic features
- - > T emical Weathering—Discoloration Mechanical Weathering— I~
Extremely Hard Specimen cannot be scratched with o pocket knife or sharp pick; can only be and/or oxidation Grain boundar condig— Texture and Solutioning
. y
chipped with repeated heovy hommer blows. Description tions (disaggregation) General Characteristi
istics
Specimen cannot be scratched with a pocket knife or sharp pick. Breacks with Fract primarily for granitics
Very Hard repeated heavy hammer blows. Body of Rock SLor?alé;es and some coarse—grained Texture Solutioning
Hard Specimen can be scratched with o pocket knife or sharp pick with difficulty (heavy sediments
or pressure). Heavy hammer blows required to break specimen. No di . . . S . )
_ _ _ _ I Fresh o discoloration, not No discoloration No separation, intact No change No solutionin Hammer rings when crystalline
Moderately Hard Specimen can be scratched with pocket knife or sharp pick with light or moderate oxidized. or oxidation. (tight). ge. 9 rocks are struck.
oderately Hard| 5ressure. Core breaks with moderate hammer pressure.
Moderately Soft Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate Discoloration or oxida— . "
oderately SOM | 5 heavy pressure. Breoks with light hammer blow or heavy manual pressure. . tion is limited to sur— Minor to complete - . Minor leaching H i h talli
Slightly face of, or short dis— discoloration or No visible separation, Preserved of some solu— ammer rings when crystalline
Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light Weathered tance from. fractures: oxidation of most intact (tight). : ble minerals rocks ore struck. Body of
Soft pressure, con be scratched with fingernail. Breaks with light to moderate manual pressure. some feldsp')or crystolls surfaces. may be noted. rock not weaokened.
Specimen can be readily indented, grooved or gouged with fingernail, or carved with a are dull.
Very Soft pocket knife. Breaks with light manual pressure.
Discoloration or oxida—
tion extends from froc— . .
Moderately tures usually through— glle f:j?;:églr:resdurésces Partial separation of Generally SO|lIJb|e mmb— Horlr:nr)er does not rmgf when
FRACTURE DENSITY Weathered out; Fe—~Mg minerals are oxidized boundaries visible. preserved. era’s may be rock is struck. Body of rock
"rusty,” feldspar . mostly leached. is slightly weakened.
Description Observed Fracture Density crystals ore “cloudy.” L
i
Unfractured No fractures. Discoloration or oxi— Dull sound when struck with *
dation throughout; all Texture hammer, usudlly can be broken /
feldspars and Fe—Mg . . altered by . with moderate to heavy manual ¢
Very slightly fractured Lengths greater thon 3 feet. Intensel minerals are oltered Al f:jqctu{e surfoces Porftrl.olbls'epgrotlon: r%ck chemical Le::cbr:mg .Of_ pressure or by light ho);nmer £
Weother);d to clay to some extent; ore discolored or 's Irigdie; in semiari disintegra— solubie min blow without reference to :
, : . oxidized, surfaces conditions granitics are . erals may be
Slightly froctured Lengths from 1 to 3 feet with few lengths less than 1 foot or or chemical alteration frioble disagaregoted tion (hy- complete planes of weakness such as L
ightly tracture greater than 3 feet. produces in—situ dis— : 99re9 ) dration, piete. incipient or hairline frac— P
aggregation, see grain argillation). tures, or veinlets. Rock is
m . . boundary conditions. ignifi | k .
Moderately fractured Lengths mostly in 4" to 1 foot range with most lengths about 8 Y significantly weokened
Discolored or oxidized
Lengths average from 1 to 4" with scattered fragmented throughout, but resis— Resembles a soil, partial
Intensely fractured intervals with lengths less than 4" tant minerals such as Complete separation or complete remnant rock (Rlon. lt)e ?roquloteld by :ond. k
Decomposed quartz may be unaltered; E)f grain boundaries structure may be preserved; qsz:'stzor:nor;ig:r%rse::nct ooss $
. . . all feldspars ond Fe—Mg disaggregated). leaching of soluble ny ” Wk B ,
Very intensely fractured Mostly chips and fragments with o few scottered short core lengths. minerals are completely minerals usually complete. stringers”™ or "dikes. .
= - - - altered to clay. £
Combination descriptors (such as "Very intensely to intensely fractured”) are used where equal Y 'E
distribution of both fracture density characteristics is present over a significant interval or Combination descriptors (such as "slightly weathered to fresh”) are permissible where equal distribution of both weathering characteristics is present over 3
y cnd .. 9 b - Y M 13 q 9 p €
exposure, or where characteristics are 'in between” the descriptor definitions. Only two adjacent significant intervals or where characteristics present are "in between” the diagnostic feature. However, combination descriptors should not be used where k
descriptors may be combined. significant, identifioble zones can be delineated. Only two odjocent descriptors may be combined. "Very intensely weathered” is the combination descriptor for :
intensely weathered to decomposed.”
BRIDGE 3 c
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Note:

Stondard Penetration Test Sampler: 1.D. = 1.4" 0.D. = 2"
Modified California Sampler: 1.D. = 2.5"; 0.D. = 3"
Hammer Assembly: A 140 Ib hommer with a 30" drop
(Automatic Hommer)

Nov 04, 2009 - 10:000m S:\ACAD\208117.FON\LOTB (SOLANO FON).dwy
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PLAN
1"=50"
| u
z
| 312
o
8]
| w 'g E
l +H % 9 pr
o
© 9 2 :
O . | R-09-069 (B-211)
’ Q|5 Elev. 354'% .
J H V Leon CLAY (CL), soft, dark brownish gray, moist 350
< |-
350 ME | Bl R-09-068 (B-212) 2 lsl 1 7
(=31 Elev. 347'+ . 7 -—stiff, groyish brown
> 57| Lean CLAY (CL), stiff, dork brownish gray, moist [ [25]2 é ooy
Ol [14]25]1 94.2] 11 | = ) . .,
340 Q| (62 [25] 3 & SANDSTONE, yellowish brown, highly weathered, moist 340
— | —~(LL=42, PI=24) =
L BI& A-08-026 (RW-1) SILTY SAND (SM), medium dense, yellowish brown, moist [ z5] + & CLAYSTONE, brownish gray, highly weothered, moist
Elev. 335.0'+ ) . ! . alr (Wecthered SANDSTONE) =
330 : [ [ ] Lean CLAY (CL), very stiff, groyish brown, moist, low to medium plosticity = CLAYSTONE, groyish brown, intensely weathered W_ —-gray, moderately weothered, some sand 330
[42 Ta571 112.2] 18 S = =) '
75/6"1 25 | 4 [F4111.0] 18 = ~~
%\ [25726 T25] 2 BJ940[ 26 J(PDUO FAT CLAY, very stiff, yellowish brown, moist, medium plosticity (LL=51, PI=24) (75767 5 = o 18 | REF/6125 1 6 = SANDSTONE, brownish gray, highly weathered, moist 5
L = SANDSTONE, yellowish brown, intensely weathered, moist 50/57] 2.5 | 5 j=— 19 ](pI) ~—(LL=45, Pi=18) H 2
- — » N N — N =
~ BosioT25] 3 H = =1 REF/3125] 7 = —-light brown, moderotely weothered, friable 320 ~
=1 320 = EF /4125 ] 6 [= = =
(&) ReF/6T25] 4 H5 - =w = - (&)
= = (=] ob=ox EET25 ] & ——light groy =
<>( REF/6125] 5 REF/“:E‘S_!WE‘ 1= 3] ——dark gray 10-20-09 Groundwoter wos not encountered/measured due to rotary <>(
L 310 = Wl_ Groundw.o}er was not encountered/meosured due to rotary Terminated at El=297 ft  Wwash drilling 310 L_;j
b = wash_drilling ERI=70% L
L kerzatzs 16 = 10-09-09 °
= Terminated ot EI=312 ft
Rerzelas [ 7 [ ——gray ERi=70%
300 10-19-08 Groundwater wos not encountered during drilling 300
Terminated at EI=305.5 ft
ERi=60% F_’ROF_’[LE '
Vert. : 17 =10
260 Hor. : 1" = 50’ 290
ALL DIMENSIONS ARE IN FEET
UNLESS OTHERWISE SHOWN
JC LINE | | | | |
264+00 266+00 268+00 270+00 272+00
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Note:
l g Standard Penetration Test Sampler: I1.D. = 1.4"; 0.0. = 2"
I . Modified California Sampler: L.D. = 2.5" 0.D. = 3"
319 Hommer Assembly: A 140 Ib hammer with a 30" drop
i (Automatic Hommer)
] ]
™~
Ny
<o
sl R-09-070 (B-213)
Elev. 354’ IE! CLAY (CL)
Leon CLAY (CL), stiff, dork groy, moist
350 | [ Ja25] 1 96.1] 14 ] 350
[~ w
| _ZJ 21 J25] 2 | —-No Recovery
)
340 & : [27] 13 lzﬁ%&g}[:‘m'ﬂ 23 G Fat CLAY (CH), stiff, grayish brown, moist (LL=52, PI=30) 340
]| ROD-76% @
«|H ILLZF);_“ELQ&-{ 1 SANDSTONE, light brown, intensely weathered, moist
2R A-08-027 (RW-2) RGO-81%
330 Elev. 331.0'¢ ] (67 125] 5 —~—highly weathered 330
o SILT (ML), hard, yellowish brown, moist (+§4=0%, - #200=89%) R ——yeliowish brown —
8 [82/9725T 1 107.9 20 ] . ) . B7/5" 12571 6 [t CLAYSTONE, yeliowish brown, highly weathered, moist $
N [50/6725 [ 2 =3[ 13 ] SANDSTONE, yellowish brown, intensely weathered, moist = = ——yellowish brown to grayish brown >
=] 320 = Ret/a 251 7 e8] 15 SANDSTONE, light groy, highly oxidized, very friable 320 | =
ReF/6] 2. E119.7] 1 =73% | =
g ReF/e125] 3 :1197J 2] Rel/4.5] ;g” nax 1611 16 | CLAYSTONE, groyish brown, highly weathered, moist, some ,_9_
= Rer/sT25] 4 H REC=62% | 5 sond ' ‘ =z
= = ROD=38XIRA SANDSTONE, grayish brown, highly weathered z
5 310 ReF/5125] 5 = 10-08-09 Groundwoter wos not encountered/mecsured due to rotory 310 o
o ' = Terminoted ot E1=314 ft ooyt =
— ERI=70%
Rerssfzs [ 6 5
300 Rer/aTas [ 7 Ko -—gray 500
10-19-08 Groundwater was not encountered during drilling PM
Terminated ot EI=301.5 ft Vert. : 17 =10
290 ERi=60% Hor. : 1" = 50" 290
ALL DIMENSIONS ARE IN FEET
UNLESS OTHERWISE SHOWN
JG LINE | | | | l l
268+00 270+00 272+00 274+00 276+00 278+00 280+00
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DESIGN OVERSIGHT FIELD INVESTIGATION BY: STAE oF CAUWIA PROJECT ENGINEER POST MILES
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Lt
=
= Note:
58 Standard Penetration Test Sompler: 1.D. = 1.4"; 0.D. = 2"
% + w Modified Californio Sempler: I.D. = 2.5% 0.D. = 3"
Ny z Hommer Assembly: A 140 Ib hammer with o 30" drop
g A-09-028 (B-215A) 2o Automatic Hommer
310 Elev. 310.0t 0| D 2(8 ( ) 310
% SANDY leon CLAY, stiff, dark brown, o=
[z 251 - T3] moist N
&l A-09-029 (B-2158B
300 [20 2572 4 - T20] —=(LL=44, Pi=28) Elev. 301.0't »|F p ( ) 300
é (T — S Lean CLAY (CL), stiff, brown, moist
(continuous sompling from 10 to 20 feet) {continuous sompling from 5 to 15 feet)
290 290
—-sand lens from 10 to 11 feet
[ 2518 = [17] Lean CLAY, very stiff, light brown, é Lean CLAY with SAND (CL), very stiff,
280 moist light brown, moist 280
= (B s Iw -T2 ~~increasing sand G258 - T9] @) ——(LL=35, Pi=16) =
@ Z
g REF/6125 | 20 SE [ -1 Silty SAND with GRAVEL(SM), very [46 Ja5 [ 10 - 118] :0__)/
= dense, light brown, moist (weather 270
= =
% 270 R (A e =] sandstone) (T T ——hard g
= = = <
% 7 D % —T Bo/3Tas |12 = - -1 3ilty s,\lyztw:h GRAVEI..(tShg). v;r]y =
— — ense, (g rown, MOIS weather 1
o] 260 AT TS ;V T [so/6™Jr.e 13 = - [-] sondstone) 280 1&
7-9-09 Groundwat t tered during drilii = g
Terminoted otogl=261.0 it roundwater wos not encountered during drilling REF/5T1.4 | 14
ERi=607% H
250 ' REZ6Ta 1 bl = 1~ 250
7-9-09 Groundwater was not encountered during drilling
Terminoted at EI=252.0 ft Ew ,
ERi=60% Vert. : 17 =10
240 Hor. : 1" = 20’ 240
ALL DIMENSIONS ARE IN FEET
UNLESS OTHERWISE SHOWN
285+00 286+00 287+00 288+00 289+00
BRIDGE NO.
oraw v | L. TRAN V. SANTOS PREPARED FOR THE F. WANC 23c0010 |ROUTE 12/JAMESON CANYON ROAD PROJECT
DESIGN OVERSIGHT FIELD INVESTIGATION BY: STATE OF CAUFOHN'A PROJECT ENGINEER POST WILES
cHECkED BY | F. WANG pate: JULY 2009 DEPARTMENT OF TRANSPORTATION 0.3 RW4A & 4B - LOG OF TEST BORINGS 10OF 2
SIGN OFF DATE
T [ T REVISION DATES. SHEET oF
4 i,
OGS GEQTECHNICAL LOG OF TEST BORINGS SHEET (ENGUSH) (REV. 06-01-09) g&agélﬁuécﬁﬁa'gms o I, l 1 g /L:\J 22‘211641 EE:LE'EG’QR'?E:QSES')‘%E‘%?NO |} s [1 ! ! ! r !— ,l ,I




; POST MILES _ [GHEET | TOTAL
PIST | COUNTY | ROUTE TOTAL PROJECT | No |SHEETS

04 | Sol 12 0.0/2.6

GEOTECHNICAL PROFESSIONAL

PLANS APPROVAL DATE

(SEE LOG OF TEST BORINGS, SHEET 1 OF 2, FOR BORING LOCATIONS) Mhe Stale of Colfern o il offers o oens

sholl not be responsible for the occurocy or
completeness of sconned copies of this plon sheet.

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

Nov 04, 2009 - 10:010m S:\ACAD\208117.FDN\LOTB (SOLANO FON).dwg

Itron

I Note:
w g l Standard Penetration Test Sampler: 1D. = 1.4"; 0.D. = 2"
ol 9 : Modified California Sampler: 1.D. = 2.57; 0.D. = 3"
28 B3N Hommer Assembly: A 140 Ib hammer with a 30" drop
=P a|3 (Automotic Hommer)
(2]
<|H <M
300 5 [ R-08-030 (RW-3) , 518 R-08-031 (RW-4) 300
Elev. 298.0'+ . Elev. 297.0'% . 5 —_—
// Lean CLAY (CL), very stiff, dork groyish brown, moist, medium plasticity 7 Lean CLAY (CL), very stiff, dark groyish brown, moist (LL=42, Pi=23)
290 (36 {2511 V067 16 IRZBFEEN7 TR 290
@) Fot CLAY (CH), very stiff, yellowish brown, moist, trace sond (LL=56, Pi=34)
[265] 28 [25] 2 103.6] 22 ] [44 T25T2 110.3] 18] SILTY SAND (SM), medium dense, yellowish brown, moist
SILTY SAND (SM), loose, yeilowish brown, moist =
280 [6 [25] 3 101.0] 24 I@ [2.25] 30 [25] 3 5108‘1 27 |® SANDSTONE, yellowish brown, weathered, moist 280
foan H = CLAYSTONE, yellowish brown, very intensely weathered, moist oy
8 [36 1257 4 o 18 |@ —-medium dense, yellowish gray (+#4=0%, —#200=41%) [1.35] 20 T25] 4 FHos.0[ 25 I@ ——brownish gray §
s & =
~—— 68 _ " . . = ~—
=1 270 [52 [25 5 béose] 8] Poorly-graded SAND (SP), medium dense, yellowish brown, moist [46 T25]5 063 20 SANDSTONE, yellowish brown ond gray, intensely weathered, oimost verticol 270 | =
: £ - - = fractures givi iobl idati
g = CLAYSTONE, gray, very intensely weathered (5" V/2.4H dip) (1"V/2.4'H frocture) _ = roctures giving voriadle oxication zanes g
< [z 2516 Fd848] 36| Pegn, Jimed Tt [s0/67[ 25 [ 6 ——voriably weathered with well-cemented fragments <>E
> = Begin drilled interval  REC=0X /7[5
L — = = —_ [}
=l 260 N | = <> SANDSTONE, gray, massive End_drleg intervol = o No Recovery 260 | =2
| TBegin driled interva RE%:%% = \ Begin drilled intervol  pen_ y1e = CLAYSTONE, yellowish brown
End driled interval = = =
Begin driled inlervol = o aried =
eqn driled Infervel %%g_f_‘r%’é_g Begin drilled intervol REC=0% = ~—recovered fraogment of well-cemented SANDSTONE at shoe which
250 End driled inlervol — = = = apparently interferred with 101 coring from 30 feet (No Recovery) 250
Begin driled interval oo con = - o reutoli End drilled interval =
End deiled interval —1 = ——cloystone mterbedde.d. osm.g circulation 70 _(25]| 1 ~-groy, hard, moist P—ROFILE
Begin driled inlervol  pee_oun = ~-cloystone bed at 51" to 54 Begin d”rilled inle(\’vol %E%i% )= Vert. : 1" = 10°
Rm—g—z—‘_ = End drilled intervol = — L
4 . =94 = Rer/e] = N L ! 240
240 fnd deiled interval E Groundwater was not encountered/measured due to rotory wash drilling REF/E125 | 14 H Hor. : 1" = 20
08-20-08 REr/61 251 16 b
Terminated ot El=241.0 ft 08—;20—08 Groundwater wos not encountered/measured due to rotary wosh drilling ALL DIMENSIONS ARE IN FEET
ERi=70% Terminated ot E1=237.5 ft UNLESS OTHERWISE SHOWN
JC LINE | | | ERi=70% | |
290+00 291400 292+00 293400 294+00
PREPARED FOR THE BRIDGE NO.
orRAawN BY | L. TRAN V. SANTOS F. WANG 23E0010 ROUTE 12/JAMESON CANYON ROAD PHO\JECT
ESIGN OVERSIGHT FIELD INVESTIGATION BY: STATE OF CALIFmNIA
° PROJECT ENGINEER FOST MILES
cHECKED BY | F. WANG pate: AUGUST 2008 DEPARTMENT OF TRANSPORTATION 0.3 RW4A & 4B - LOG OF TEST BORINGS 2 OF 2
SIGN OFF DATE *
ORIGINAL SCALE IN INCHES T | I [ T | CU 04264 DISREGARD PRINTS BEARING REVSON DATES SHeeT Ll
0GS GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGUSH) (REV. 06-01-08) FOR REDUCED PLANS N ) 2 s EA 264141 EARLIER REVISION DATES JRE—— s | |L !; I[ ! ! I[ !




POST MILES SHEET | TOTAL
DIST | COUNTY ROUTE TOTAL PROJECT No |SHEETS

04 Sol 12 0.0/2.6

GEOTECHNICAL PROFESSIONAL DATE

PLANS APPROVAL DATE

The State of Colifornia or its officers or ogents
shalt not be responsible for the occuracy or
of sconned copies of this plan sheet.

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

R-09-039 (B-220)

R-09-037 (B-218)

3 - — — - 5" =09= B-227)
5 AI-—\’ET{\ININ(A?- WAIIL NOA. 5A R_Pq-nlﬁﬁw) ] N X—R%LAWW

—vy
' A A A A A

¢ N + ; ¢ & e & Y & 4 & ¢ & Y & ¢ & - Y - 4 t e———_.—___‘_.——_—_—’-
rﬂw 4 v T v w v w v hd v A J v "n v A v A v v v " 3 AR
C i Va4 /ROITIIT{:S,{?/ /////r /7 J’C/LShN/E/ s ///9/ s 7 7 i//// - Pesieny 320 1 < AN
R — G G
’,,3,//,,"_1 A—-08-041 (RW-7) H A-08-042 (RW-8)
PLAN
1"=501
Note:
R-09-037 (B-218 4 . "
- ( ) Z Standard Penetration Test Sampler: I.D. = 1.4"; 0.D. = 2
260 5] SiLTY SAND (SM), loose, brown, moist 3lg Modified California Sompler: 1.D. = 2.5"; 0.D. = 3" 250
9.1 [ 12 Sl Hammer Assembly: A 140 lo hammer with a 30" drop —_
={119.3] 11 SANDSTONE, brown, very intensely weathered, hard, frioble, moist ] : (Automatic Hammer)
= <|.
= k] R-09-038 (B-219) ¥
250 (28 [25 3 [fiore[ 1 ] SANDSTONE and CLAYSTONE, light and dark brown, very o . 5 250
% intensely weathered, moderately hord, moist 5 | Leon CLAY (CL), stiff, dark brownish gray, moist S Q ] B
[4 J2a5]4 f”s'” 13 ] SANDSTONE, yellowish brown, very intensely weathered, moderately 5 -
= hord, moist o : - - lx
240 [79 J25 [ 5 217 | very stiff (LL=45, PI=26) :.H 240
= o T o e CLAYSTONE with SANDSTONE, yellowish brown, SlR A-08-041 (RW-7) —]
[3% 25 ] 6 o] 4] SANDSTONE and CLAYSTONE, light and dark brown, very - = ' intensely weathered, moderately hord, moist Elev. ) E]
= intensely weathered, moderately hard, moist H Lean CLAY (CL), stiff, dark brown, moist, low plasticity
230 [[28 T25 [T & E193[ 19 ]
— [35 Jas5 [7 =054 21 ] CLAYSTONE, grayish brown, very intensely weathered, moderately = ( ) 230 | —
@ = hard, moist = ——(LL=33, PI=17 s
L [13 25 T8 E983]2 @ ——hard drilling at 37" (LL=41, PI=18) [ 575 ;"g'sl 19 ] Fat CLAY (CH), stiff, dork gray, moist, high plasticity N
~ = CLAYSTONE with SANDSTONE, yellowish brown, very intensely F e ="9 T Leon CLAY (CL), very stiff, dork grayish brown ~
= = weathered, moderately hard, moist 2.5 .3] 18 \ f y .
S 220 [30 Ja5 T 9 104.3] 17 ] y moist (LL=33, PI=18) 220 <Z)
'<_( 2-10-09 Groundwater was not encountered/measured due to rotary wash drilling (42 T25 [ 7 Kjne3[i7]  Groundwater was not encountered/measured due Lean CLAY (CL), stiff, dark brownish gray, moist .<—(
= Terminated ot EI=222.5 ft ! to rotary wash drilling B ek =
— ERi=70% _ 2-10-09 >
o [ 210 Terminoted ot E1=216.5 ft o |
ERi=70% ——stiff, low to medium plosticity (LL=33, PI=16)
——stiff, low plasticity, trace fine~grained sond
200 ) 200
——firm, wet
SILTY SAND (SM) (No Recovery)
190 . 190
PROFILE ~—-medium dense, brown, wet (+§4=0%, -#200=22.9%)
Vert : 1" = 10’ Leon CLAY (CL), very stiff, gray, wet
180 Hor. : 1" = 40’ SILTY SAND (SM), medium dense, brown, wet 180
[22 [25 12 [4{986] 25]
GHLE%IQEC')\ITS}EE%I SAERESI_I‘%\;'NEET 7 T25 113 ﬁml 1@  —-—loose, groy (+#4=0% -#200=49.9%)
170 09-15-08 170
Terminated ot EI=176.5 ft
JC LINE | | | | | | | | | ERi=60%
312+00 313400 314400 315+00 316+00 317400 318+00 319400 320+00
PREPARED FOR THE SROCE Mo,
orawn Bv [ L. TRAN V. SANTOS F. WANG 23c00n |ROUTE 12/JAMESON CANYON ROAD PROJECT
DESIGN OVERSIGHT FIELD INVESTIGATION BY: STATE OF CALFG:NA PROJECT ENGINEER POST MILES
N creckeD oY | F. WANG pate: SEPTEMBER 2008 & FEBURARY 2009 DEPARTVENT OF TRANSPORTATION 0o RW5A & 5B - LOG OF TEST BORINGS 1 OF 2
T T T REWSION DATES SHEET oF
0GS GEOTECHMICAL LOG OF TEST BORINGS SHEET (ENGUSH) (REV. 06-01-09) 5K REGUEED PLaNg ES o l‘ 1 1 EX ggi?ﬁ CARLICR REMSION DaTESNC o ) “MMI[ [[ L ! ! II ! !

Itron Nov 04, 2009 - 10:18am S:\ACAD\208117.FON\LOTB (SOLANO FON).dwg
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(SEE LOG OF TEST BORINGS, SHEET 1 OF 2,

FOR BORING LOCATIONS)

POST MILES [SHEET | TOTAL
DIST | COUNTY ROUTE TOTAL PROJECT No |SHEETS
04 Sol 12 0.0/2.6

GEOTECHNICAL PROFESSIONAL

DATE

PLANS APPROVAL DATE

The State of California or its officers or ogents
sholl not be responsible for the occurocy o
p of sconned copies of this plon sheel.

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

Itron Nov 04, 2009 - 10:19am S:\ACAD\208117.FDN\LOTE (SOLANO FDN).dwg

w
=z
-
8]
ol8 Note:
g B Standard Penetration Test Sampler: 1.D. = 1.4"; 0.D. = 2"
N
270 4 Modified California Sampler: 1.D. = 2.57; 0.D. = 3"
a ‘8 R-08-039 (B-220) Hammer ‘Assembly. A 140 1b hammer with a 30" drop
Elev. 265.0' - (Automatic Hammer)
% SANDY lean CLAY (CL), stiff, dark groyish brown, moist,
260 m,| ] with grayish frocture (SLIDE DEBRIS)
||5.2| 17 ] ——very stiff 2
)
1 4 - —stiff ish fracture like break surf 3l9 w
250 % 034 20 1@ stiff, grayish frocture like breok surface g = z 250
/ NE <l =
10901 BJE) - ~(LL=33, PI=17) ol :;; =
=N — - - -
240 T _very stif Elev. 241.0'% | fo3p-040 (6-221) Sl 240
\i1; . . . . . . H
g SILTY SAND (SM). medium dense. yellowish brown, moist % |Leon CLAY (CL), stiff, dark brownish groy, moist L S A-08-042 (RW-8) —
% . SANDY lean CLAY (CL), very stiff, arange brown, moist (B 125 o] 15 ] Elev. 237.0'% " EI
LL=42, Pi=25) - - Leon CLAY with GRAVEL (CL), stiff, dork gray, moist
S 5] ? (__hurd dork brown to oronge brown 27 T25] 2 PAA] 16 ] ——very stiff (LL=43, PI=24) O3 125 T - 197 @) 9roy, 230
230 é | — - SN S — (3 2512 - 21 Fat CLAY (CH), stiff, dork gray, moist, high plasticity
% : 43 125 3 YAi06.0] 20 ——very stilf, yellowish brown, with weathere
{8 J25] 8 :‘05-°| FIl} S';':thse‘;g';E f:lc;szr;ufeAdNDrf\L?leEl groy ond brown, R 5375 ] Lean CLAY (CL), stiff, dork brown, moist, trace sand
= . [39 T25] 4 fifirn2.8] 14 ] SILTY SAND (SM), medium dense, yellowish brown, moist, . !
220 [[52 T251 9 ;|02.4| 24 ] CLAYSTONE, gray, hord, intensely fractured with intensely weothered SANDSTONE T o) Fot CLAY (CH), stiff, dark gray, moist (LL=59, PI=35) 220
= i driled interval [50/4° 2.5 | 10]=117.2] 20 | 37 [25] 5 4noal 15 i i i =
= Begin driied n S0/ 251 10 = 2] ' “SaNDSTONE, groy | [25] [15] SANDSTONE, yellowish brown, intensely weathered, moist Lean CLAY (CL), stiff, gray with orange mottiing, moist, §
2 for—E FTTTE] A CLAYSTONE and SANDSTONE, yellowish brown, intensely trace sond 2
nd drilled in = : weathered, moderotely hard, moist
Begin_ driled intervol = —--No recovery 24"
5 210 = ”O::CM SANDSTONE, groy, massive, 45° fracture, 55,5 depth Begn drilecf interval [Re(/5 118.3] 13 lmco«z : - . 210 5
.<_( : mr:l’ e;". RO=T00% = ——frocture ot 55.5 (2.4"V/2.4"H) N E:qgn!::'?led“l!nﬂlervdﬁl RET SANDSTONE, brownish gray, massive, frigble ool 15 B ——dork brown (LL=31, PI=13) :
a £nd drilled inlerval Groundwater was not encountered/measured due to rotary wash drilling 3 detled mterval R ——fracture ot 32° (12°V/2.4™H), brown and oxidized to 37 |_>u
o | 200 _ 10-06-08 Begh drled Intemd pecogrg 9oy (20 25 T8 e 1] 200
Terminated ot EI=205.0 ft nd drilled intervol = o " . . s R E
ERI=70% Mﬂeqin Aled ntervol _ ——fracture ot 43 (8 V/2.4 H), loosing circulotion SANDY SILT (ML), very stiff, brown, moist
SANDSTONE, gray, bedding (1.25"V/2.4°H) (3t 25 T9 -1-1
ng geilled interyol ——CLAYSTONE bed ot 44.5' to 46’
190 p Jiipd fater | Groundwater was not encountered/meosured due to 22 [25 [10 100.1] 25 l@ ——stiff (+#4=0%, -#200=51.3%) 190
PROFILE 10-06-08 rotary wosh drilling
) Terminated ot EI=190.5 ft - i
Vert. - 1" = 10 i R o [25 25 1t 08.8] 21 | SA;;;y'shffCLAY . it t
I ’ ean , stiff, brown, mois
180 Hor. & 1 20 [0 T25 T3z os.ol 3 180
%
= CLAYSTONE, dork gray, highly weathered, hord, moist
ALL DIMENSIONS ARE IN FEET [so/5™[25 [13 :m.s[ 23]
170 UNLESS OTHERWISE SHOWN = Groundwater was not encountered during drilling 170
09-15-08
Terminated ot EI=176.5 ft
ERi=60%
JC LINE | | | |
321+00 322+00 323400 324+00
PREPARED FOR THE SRS 10
orawn By | L. TRAN V. SANTOS F. WANG 23E0011 ROUTE 12/JAMESON CANYON HOAD PHO\JECT
e ST B STATE OF CALIFORMA | E-Wane ___ 23e001]
P — CHECKED BY | F. WANG pate: SEPTEMBER 2008 & OCTOBER 2008 DEPARTMENT OF TRANSPORTATION 0.9 stA & sB - LOG OF TEST BOHINGS 2 OF 2
ORIGINAL SCALE IN INCHES f I ' [ ! I CU 04264 DISREGARD PRINTS BEARING REVISION DATes Seer | o
0GS GEOTECHMCAL LOG OF TEST BORINGS SHEET (ENGUISH) (REV. 06-01-09) FOR RECUCED PLANS o . 2 s EA 264141 EARUER REVISION DATES o [, "MIB! ! l[ ! ! ! ! !
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/
-0
A-08-052 (R

43 (RW-14)

2

A-08-120/A-08-053 (RW-10/R—

R-08--~049 (RW-20)

R-08-047 (RW-18)

5"

R—08-046 (RW—17)

5"

X\X\X‘\XR@.A LN_LAL

POST MILES

K§HEET TOTAL
TOTAL PROJECT No

DIST | COUNTY SHEETS

0.0/2.6

@ 04 Sol 12
GEOTECHNICAL PROFESSIONAL

PLANS APPROVAL DATE

DATE

e State of Cdlifornia or its officers or ogents
shall not be responsible for the occuracy or
completeness of sconned copies of this plon sheel.

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

SEE BELOW

ron Nov 04, 2009 ~ 10:460m S:\ACAD\208117.FDN\LOTE (SOLANO FON).dwg

L 5
> ‘ R~08-048 (RW-19)
O 5"
a
< s

- : ,
WG RETAINING WALL NO. 7B, .« .
POy T RETANNG WALLNGL TA L

N A 4 4 , L NO. 6 5| R-08-050 (RW-21) -
T, N RE-I:AIN”\EG WA¢‘L b — —
, ! 345 M M B s A-08-056 (RW-13)
- B R B N N30 5 0 w3 AT
RIS A A OIS
SO . GOSN
Qg"’:’%ﬁf‘v«é’ e = ¢¢“9“5“‘?€‘?’:“""6 PLAN
%! S g :
R e s e e ST . 1"=50
BRIDGE_NO.
prawN BY | L. TRAN V. SANTOS PREPARED FOR THE F. WANG 22335&%1:?/ ROUTE 12/JAMESON CANYON HOAD PROJECT
DESIGN OVERSIGHT FIELD INVESTIGATION BY: STATE OF CALFGNA PROJECT ENGINEER POST MILES '
J— cHECKED BY | F. WANG oate: N/A DEPARTMENT OF TRANSPORTATION 1.2/1.2 st, 7A & 7B - LOG OF TEST BORINGS 1 OF 8 s
T I T REWSION DATES SHEET o |z

OGS GEOTECHMCAL LOG OF TEST BORINGS SHEET (ENGUSH) (REV. 06-01-09) %&agé\éﬂ%ﬁ%g«mzs ° I‘ 1 l EX (2)242_16:1 EARGER REWSION DATES — | n/m/m! ! ! I[ L ! ! ! g

Tewr 25 enrAnrer



(SEE LOG OF TEST BORINGS, SHEET 1 OF 8,

FOR BORING LOCATIONS)

POST MILES [SHEET | TOTAL
DIST | COUNTY ROUTE TOTAL PROJECT No |SHEETS
04 Sol 12 0.0/2.6

GEOTECHNICAL PROFESSIONAL

DATE

PLANS APPROVAL DATE

e Stote of Californio or its officers or ogents
sholl not be responsible for the occurocy or
completeness of sconned copies of this plon sheetl.

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

Note:
Standard Penetration Test Saompler: .D. =

Modified California Sampler: 1.D. = 2.5"; 0.D. = 3"
Hammer Assembly: A 140 Ib hammer with a 30" drop

(Automatic Hammer)

1.4", 0D. = 2"

Rtran Nov 04, 2009 - 10:21om S:\ACAD\208117.FON\LOTE (SOLANO FON).owg

y | 2 |
3 3
313 218 4 |
240 Sl 4k o 240
3 |- =19
— R e i —
ol A-08-052 (RW-9) flev. 238045 & R-08-043 (RwW-14) MF
Elev. 2345t |© - ev. .0+ - ' ‘ B
7 {EI FAT CLAY (CH). very stiff, dork gray, Lean CLAY (CL), very stiff, black, moist, olt A-08-053/A-08—120 (RW—10/R~20)
230 '05-9| 17 moist, high plasticity medium plosticity Elev. 230.0° + »|® {E 230
[13T25T2 é — 7)) --(LL=62, PI=40) 32 125 1 ~—trace fine grained sand Lean CLAY (CL), firm, dark brown,
% Leon CLAY (CL), stiff, dork brown, moist (w25 [ 03.0[ 10 ] moist, fow plosticity, trace sand
220 9 [z5 95_3| 25 | medium plosticity # 5 T3 ~~stiff, trace fine to medium grained sond [n [25]2 93.9] 14 ] ——dork brownish groy (LL=37, PI=20) 290
7 ) FAT CLAY, stiff, dark gray, moist, Poorly graded SAND (SP), very dense, yellowish .
X X . L = s L X | [32 253 11.2] 17 ] —~~very stiff
(25T 19 [25] 4 9‘”] 26 18 medium plasticity {LL=50, Pi=30) Begin driled interval BA2s 13 247 ore rr(\]cmggt ine grained frcce silt y
7 Lean CLAY (CL), firm, grayish brown, moist, ELAKQSSTT&TEE orange grown. intensely weathered % s T+ ioid ]
22 |25 | 5 93.5]| 26 e T he—arai ied i , orange brown . 2 —_stiff, , . lastici
210 Lz 2o ] é L] low plasticity, trace fine-grained sand I s 40 CORE ~faliotion joint 10 bedding joint stiff, brown, medium plasticity 210
/ T= J —-(LL=36, PI=18) End driled intervol ——light brown, mechanical breoks, wet 050 18 | ~~(LL=38, PI=22)
%\ é egn draled in -—gray, no frocture, cemented SILTY SAND (SM), medium dense, %\
QL o8] / End driled interval - 1-1 orangish brown, moist o
=1 200 / Groundwater was not encountered/measured due to [ SANDSTONE, orangish brown 200 |—
/ Pl 10-15-08 rotary wash drilling ¢ X 9 iy
3 (Coa] % -—(LL=48, PI=28) Terminoted at EI=205.5 ft lsoze”l2s [7 Emelis | intensely weathered, moist P
= ERi=70% = &
:: % ——low to medium plosticity ' Rer/s12s | 8 E‘OG'OI 2] '<—(
=1 190 7 = 190 [ >
o % stiff, low plosticity ReF/afas o Hi2a8 9 | i
= ——stiff, F/312.5 [10 A117.4] 10
é M&ILD%_I_I Groundwater was not encountered during drilling )
L 09-15-08
180 g @ --firm (LL=35, P1=17) Terminoted at EI=136.5 ft 180
% ERi=60%
é PROFILE
/4 Vert. : 1" = 10
170 095 08 Groundwater was not encountered during drilling Hor. : 1" = 20 170
Terminated ot EI=174.0 ft
ERI=60%
ALL DIMENSIONS ARE IN FEET
UNLESS OTHERWISE SHOWN
JC LINE | | | I [
330+00 331+00 332400 333+00 334400
BRIDGE NO.
oram oy L. TRAN V. SANTOS PREPARED FOR THE F.WANG 207 |ROUTE 12/JAMESON CANYON ROAD PROJECT
DESIGN OVERSIGHT FIELD (NVESTIGATION @Y: STATE OF CALIFORNIA PROJECT ENGINEER T
oo crecken v | F. WANG oare: SEPTEMBER 2008 & OCTOBER 2008 DEP ARTMENT OF TRANSPORTATION 2712 | RW6, 7A & 7B - LOG OF TEST BORINGS 2 OF 8
ORIGINAL SCALE IN INCHES ! I I I I | CU 04264 DISREGARD PRINTS BEARING EVISON OATES Sweer | oF
0GS GEOTECHMICAL LOG OF TEST BORINGS SHEET (ENGUSH) (REV. 06-01-009) FOR REDUCED PLANS o ' 2 3 EA 264141 EARLIER REVISION DATES 7 “MM! ! ! ! ! T ]l [L
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(SEE LOG OF TEST BORINGS, SHEET 1 OF 8, FOR BORING LOCATIONS)

0IST | COUNTY | ROUTE Tt PHCEET

“JSHEET | TOTAL
No |SHEETS

04 Sol 12 0.0/2.6

GEOTECHNICAL PROFESSIONAL DATE

PLANS APPROVAL DATE

The State of Colifornia or ils officers or agents
sholl not be responsible for the occurocy or
of sconned copies of this plon sheel.
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Note:
Stendord Penetration Test Sampler: I.D. = 1.4"; 0.D. = 2"
| Modified California Sampler: I1.D. = 2.5"; 0.D. = 3"
Hommer Assembly: A 140 Ib hammer with a 30" drop
w | (Automatic Hammer)
z
]
o
Nk |
Sl
a3 | z
<|H 3
, 218 R-08-044 (RW-15) slg
Elev. 266.0't . T
e 5" | Poorly graded SAND (SP), medium dense, orangy brown, moist, fine el
[ grained, trace silt [}
260 N W [ =
35 [25] 1 |45 5 n{~ A-08-045A (RW-16A)
) . s <+l Elev. 256.0'+ HZ”
Bﬁ"""'“"“"‘"‘—mﬂ ——very dense ) . bl It Lean CLAY (CL), stiff, black, moist, trace silt and fine grained sand
250 = nacore SANDSTONE, moderotely to thickly bedded, brown, mechanicol breaks o= B3 T251 1 ' 250
——End drited interval = ~—thickly bedded, frocture at 18" (4"V/2.47H) i S T35 2 ~=very stiff, orangish brown
Begin driled intervol = <« |- 8
. REC=t = Cloystone bed between 19’ to 19.5° Elev. 243 0';(7) N A-08-045 (RW-16) TOP: SILTY SAND (SM), very stiff, yellowish brown, moist, fine grained
nd driled intervol = = o . . \ , ev. . » [38 J25] 3 BOTTOM: CLAYSTONE, ofive green with orange mottlin
% p = , frioble at 25.5" to 27.5 » 9 g 9
24 Begin drited interva = massive, friable ° L EI Lean CLAY (CL), stiff, orangish brown, maist, 240
no glled interval_ = = CLAYSTONE, dork gray, taminated (0.5"V/2."4H dip) trace silt, fine grained sond (Weothered Claystone) REF/T125] & ——No Recovery
in driled int = + . . .
9 e RECal H] SANDSTONE, massive, groy SILTY SAND (SM), dense, brown, moist, fine grained 10-14-08 No groundwater was encountered during drilling
End driled inlervol R%%J@% = — —oxidi ’ .
230 B:q'n driledninlervd N = oxidized claystone bed ot 30.5 = CLAYSTONE. brown TermmotegRotsgl;Z:’:Q.S ft 230
- = __ v e M .- = ' i=60%
[ End driled intervol = = frocture ot 42.5° (4°V/2.4°H). oxidized N No groundwater wos encountered during drilling I
Begin driled intervol o oon — 10-14-08
£nd. griled injervcl = = turbiditic ot the top becoming laminated ot the bottom between 44’ to Terminoted ot £12231.5 ft
—] == uroigin 1 | ER‘=60%
—| 220 Begn driled intervo™ = 46.5', bedding 0.5V/2.4H ' 220 |~
iH Eng giled intervol = = ——fracture at 45.5" (5"V/2.47H) @
- egn drilled intervol = , uq;,
~ % H ~—almost vertical fracture at 52 ~
z T e = =z
210 e ! - =
F:D b End driled intervol 5‘58?%%;‘_5 —-—moderotely cemented 210 .C:>
<t legin drilled intervol = <C
L?J od deiled inlervol R C:' = CLAYSTONE, massive, dark gray, fractured >
| egin driled interval = ——turbiditic, well cemented at 62 to 62.5 |
| 200 REC= H ——laminated SANDSTONE and clayey laminate with coal fragment 200 | w3
Eng gilg inlervol R'Sﬁ?a% H inclusion, well-cemented at 62.5' to 64.6'
egn driled interval H SANDSTONE, massive, gray, moderately cemented
= = ——well cemented
En :IEIedh!nlerlol =
W —
190 "¢ mecioor |- 190
o diled intervol =
egin driled intervol REC=96 ~~cloyey lamination PROF'I’LE
; ROb-20% = ~-well-cemented , . . -l = 10’
nd driled intervol — ~~cloyey lominate ot 80.3 to 82" and turbiditic at 80" (0.5"V/2.4"H dip) Vert . 17: 10.
180 10-15-08 Groundwater was not encountered/measured due to rotory wash drilling Hor. : 1" = 20 180
Termincted ot EI=184.0 ft
ERi=70% ALL DIMENSIONS ARE IN FEET
UNLESS OTHERWISE SHOWN
JC LINE | l | |
334+00 335+00 336+00 337+00
PREPARED FOR THE oTey
orawn ey [ L. TRAN V. SANTOS F. WANG zooz7 |ROUTE 12/JAMESON CANYON ROAD PROJECT
DESIGN OVERSIGHT FIELD INVESTIGATION BY: STATE OF CALIFORMA PROJECT ENGINEER POST MILES 4
P CHECKED BY | F, WANG pate: OCTOBER 2008 DEPARTMENT OF TRANSPORTATION 1.2/1.2 FIWG, 7A & 7B - LOG OF TEST BORINGS 3 OF 8 L
T T T REVISON DATES SHEET oF ;j
0GS GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGUSH) (REV. 06-01-09) PO REBUTED PLANS ES N I, l l EX 22216:1 BARLER REvSION DATES © [ "Ml"nl ! I ! ! ! ! ! B
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POST MILES _ [GHEET | TOTAL
DIST | COUNTY | ROUTE TOTAL PROJECT FNO SHEETS
Note: 04 Sol 12 0.0/2.6

Standard Penetration Test Sampler: |.D. =

Modified California Sampler: I.D. = 25" 0.D. = 3"
Hommer Assembly: A 140 Ib hammer with o 30" drop

(Automatic Haommer)

14" 0D. = 2"

(SEE LOG OF TEST BORINGS, SHEET 1 OF 8,

Elev. 359.0'+

STA 339+32

200't Lt

JC LINE

FOR BORING LOCATIONS)

R-08-047 (RW-18)

-
D LEAN CLAY (CL), hord, reddish, dry, intensely weathered

GEOTECHNICAL PROFESSIONAL

DATE

PLANS APPROVAL DATE

The Stote of California or its officers or ogenls
shall not be responsible for the occuracy or

completeness of sconned copies of this plon sheel.
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2360 QUME DRIVE, SUITE A

SAN JOSE, CA 95131

INC.

Z
?
/
é

ron Nov 04, 2009 - 10:23am S:\ACAD\208117.FON\LOTE (SOLANO FDN).dwg

350
l —~—grayish brown
2 E C SANDSTONE, yellowish brown, intensely weathered 340
- End drilled intervo = = i
8 Begin drilled intervol = ~-c—claystone bed at 20" to 21.5". fracture at 21" (4.57H/2.4"V)
+] = —
~[= nd drilled interval = =
o - Begin drilled interval = SANDSTONE, massive, brown, fracture ot 27.5" (6"H/2.4"V) and 29.5' 330
ﬂ < -j d driled i = (4.5"H, 2.4°V), moderately to intensenly weathered
=l R-08-046 (RW-17) Begin drilled intervol = . .
Elev. 325 O'i:m - 87 — —~~thin clayey interbeds
- : — " ) . End drilled intervol =
= SANDSTONE, grayish brown, very intensely weothered Begin deiled intervol = CLAYSTONE (38" to 45°). very dark groy
320 = REC=7! = HQ CoRE 320
ReiBT25T 1 5 End_drilled intervol =
H Begin drilled intervol H
Begin drilled intervol f—<:> e & 1 H ——highly oxidized ond fractured (41’ to 44")
= . : nd drilled intervol =
+ il inten c=44;§ = wn  SANDSTONE, brown, very intensely weathered, frioble Begin (Iirﬂled interval = SANDSTONE ond CLAYSTONE, thickly bedded, brown, fractures at 47' to 49 310
End dr in = = - — », "
310 Begin drilled intervol = End drilled interval £ (1°v/2.4"H)
REC=95% = Begin drilled interval = idi
fnd_adled intervol ROD=70% = CLAYSTONE, dork gray, intensely weathered egn drilled interval gEc=eex E SANDSTONE, oxidized, brown
egin drilled wnterval = End_drilled interval =
- = Begn driled interval T = 300
End drilled interval = = . = =
300 e e REc = CLAYSTONE ond SANDSTONE, dark gray, very intensely weathered — ¢ 0 0 oo - =
End_drilled intervol = Eegn' drilled n! terval a7t =
egin oril n ] — —
nd_drilled in E%Jg; = nd_drilled intervol - H s ,
— Beqhn grled mtervl =T00% ™\ | egin diilled intervol =1 H CLAYSTONE, dark gray, oxidized (65 to 66.5 oy
o 1290 eqn &l i REC=10( = SANDSTONE, thickly bedded, brown S R = 290] ¢
dled i TV VERRY = ; g = = Q@
N B m::m' REC=85¢ = ua core — —Weathered, well cemented (36’ to 36.5") §nd arlgd intersd RAO=672 A SANDSTONE, dork gray, poorly cemented due to water percolation, ~
End driled mlervd RQY X = brown at 37'-38', gray at 38'-39 egin drilled intervol 538—3%%—3 = bottom 2 feet disintegroted = -
% s ~~dork groy, moderately cemented EE:g'"d'g:"ef“’m':{:g"“' Ny E ——dark gray, no fractures, severely clayey lamingtions at 88' to 90' Q
= |280 . = 1 —-3 inch interbedded, clayey bed ot 43' (0.625"V/2.4°H dip) =14 .| = 9roy. ' y cloyey 280 | =
< R o i Bt — =
egin dri = - . in drilled interval — . .
a Eod driled intervol = ——dork gray (0.57V/2.47H dip) b L = CLAYSTONE, gray, sondstone laminations (81" to 83) &
. = 4 . g ’
d Begin drilled intervol e ﬁ%'%ﬁ,fe_dﬂl’,%& — = SANDSTONE, oxidized, fracture at 85 [ow}
nd_driled intervol = o —E 270
270 ﬁaﬁwma‘ﬁ?va " End_drilled intervol al =
ted i %—= Begin drilled intervol REC=100% E —~_interbedded
%ﬁﬁ%““’—‘ . End drilled intervol X00=100% =
=1 CLAYSTONE AND SANDSTONE, maderately to thickly bedded, B"EW = , .
260 End drilled intervol - groy to dork gray, fracture ot 60" and 61.5 %585% = —-—cloyey bed ot 85 to 96.5, dork gray 260
dn ervol s = s i - =
egn drfled -1 SANDSTONE, massive, gray, dip at 64 -65 (0.5V/24H dip) R e — mossive, gray, friable
End_drilled interval P . = = T
egn driied mer » ——fractured ot 69.5' (4.5°V/2.4°H) 2 driled interyol Reb=a% =
. - ~~with varioble clay content gegn drilled interval _ E
250 ot gt ntena_ = _som ntent o iteg e T | 250
=97% = End griled interval
4 rilled in %:97% = CLAYSTONE, thinly bedded, dork gray, horizontal dip Begin drilled interval a7 =
E_g'eqm e bt N = P . End driled interval = =
240 End drilled in =34 = --fractured ot 80.5' (6.5"V/2.4™H) Begin drilled intervol % = ~-shole bed at 115" to 116", cloyey lominations ot 116.5' to 118.5' 240
Begin drilled intervdl Erc-qu = ~-sondstone laminates, olmost horizontol bedding ik;nd_ dr‘ﬂﬁi ;n'lervd | hi = CIOYTY Iamlr:‘otlrons 1225 1123
End_drilled interval - = goqn illed interva = --clayey\shaly ot 122.5' to
Begin drilled interval = Begin drilled interval =
oo .| = o g g ceosx |5
230 End_drled interval Rl | = - fracture ot 92.5° (47H/2.4'V) End giled interval__ ROO=SIX 1= 230
B = . . . i P H -- i
egin driled interval W = SANDSTONE, mossive, groy, frioble, almost horizontal bedding Begin driled interval -1 = poorly cemented, friable
d_drilled intervol - = nd drilled interval ReD=100% = o .
5’!@.,._1'&..——,‘;".“” - = ——moderately cemented to frigble Begin drilled interval ) = ~~fracture ot 133.2° (3.5"V/2.47H), well cemented
220 Eng dr:leldedinte{;du ES’ES;E E ng drilled intervol %&g%; | Groundwoter was not encountered/measured due to rotary wash drilling 220
in dril nl —
i Be—= ——CLAYSTONE ond SAND STONE bed, high ongle fractured _ 10-06-08 PROFILE
ra Rt = SANDSTONE with clayey lominations, gray Terminated ot E1=221.0 ft PROFILE
9 = = ) . .o i=70% Vert. : 17 =10
) B = ——offset beddding (2"V/2.4"H dip) . J
210 End drilled intervol IE_ SANDSTONE, gray, friable Hor. : 17 = 20 210
—Q9- d due t t h drilli
Terminoteldo 00(9 E(I)Zz11 grofutndwoler wos not encountered/measured due to rotory wosh drilling ALL DIMENSIONS ARE IN FEET
Jc | ERi=70% : | I UNLESS OTHERWISE SHOWN
337+00 338+00 339+00 340400
PREP, BRIDGE_NO.
oo | L TRAN V. sTos ARED FOR THE F. wanG =07 |ROUTE 12/JAMESON CANYON ROAD PROJECT
s o TS STATE OF CALIFORMA  |Ctane 23003 ,'
cHECKED BY | F. WANG oate: OCTOBER 2008 DEPARTMENT OF TRANSPORTATION 1.2/1.2 RW6, 7A & 7B - LOG OF TEST BORINGS 4 OF 8 L
SIGN_OFF DATE i H
ORIGINAL SCALE (N INCHES [ I I ] T I CU 04264 DISREGARD PRINTS BEARING FewSon oames Sueer | ¥ ¢
0GS GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGUSH) (REV. 06-01-09) FOR REDUCED PLANS . 2 s EA 264141 EARUER REVISION DATES E—— ,,MMI[ ! ! ! I[ ! ! [r ¢
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(SEE LOG OF TEST BORINGS, SHEET 1 OF 8,

FOR BORING LOCATIONS)

pist | county | RouTE L

[SHEET | TOTAL
No [SHEETS

04 Sol 12 0.0/2.6

GEOTECHNICAL PROFESSIONAL DATE

PLANS APPROVAL DATE

The State of California or ils officers or ogents
sholl not be responsible for the occurocy or
completeness of sconned copies of this plon sheel.
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SAN JOSE. CA 95131
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w
z
2 g |
33 :
. o
3l 3
240 H e 240
< |- < |
L& R-08-054 (RW-11) : +
Elev. 235.5'+ . . - i ) 28 A-08-055 (RW-12)
—l30 Straight drilling to 23’ (no sampling) + = —
§ ’ {Ell Lean CLAY (CL), hord, brown, dry, medium plasticity 230 §
~— N—
~ ——brown with white mottling ~
Cf) 220 SILT (ML), hard, brown, dry, low plasticity, trace cloy ond fine grained sand 220 5
= =
<>( SILTY SAND (SM), hard, brown, dry, fine grained <>t
z &
[ Begin drilled intervol :: . . . - o
210 : e % SANDSTONE, gray, mossive, friable ;ertlz&zzad;:ndssi«l:rl?e)(SP). very dense, brown, dry, fine grained, trace silt (Highly 210
Begin driled ntervol %5%_:_%%*__5 Lean CLAY (CL), hard, brown, dry, medium plasticity (Highly Weathered Claystone)
End driled interval = B 0 " '
Begin drilled intervol %Esﬂ% = (%gfﬁ}g"f:v;’ ork gray, fracture ot 31" (1.5°V/2.4°H fracture ot 35.5 Poorly—graded SAND (SP), dense, yellowish brown, dry, fine grained, trace silt
200 End driled interval - = - - - — (Weathered Sandstone) 200
Tegh aTied Fieva %‘97" = SANDSTONE bed betweerj 31.5" and 32.25', fricble .
End driled inw::d =97% = SANDSTONE, groy, massive, moderately cemented to frigble
egin drilled nt gﬁsn% = Lean CLAY (CL), hord, grayish brown, dry, low to medium plasticity (Weothered
190 Eog drled intervd_ - = claystone) 190
in il n al E " N . ,
End deilled in = = ——well cemented, fractures at 51.3" (2.25"V/2.4™H) ond 52.5 —-—gray, low plasticity w R
Begin drilled intervol - E (2.57v/2.47H) Groundwater wos not encountered during drilling Vert. : 1 =10
180 E&i& = e 11-02-08 Hor. : 1" = 20 180
nd_driled in | Groundwater was nol encountered/measured due to rotary wash drilling Terminated at El=191.0 ft -
ERi=60%
10-15-08
Terminoted at El=179.5 ft ALL DIMENSIONS ARE IN FEET
ERi=70% UNLESS OTHERWISE SHOWN
JC LINE | | | | |
338+00 339+00 340400 341+00 342+00
BRIDGE NO.
omaw ov | L. TRAN v_sanTos PREPARED FOR THE . waNG 2%/ |ROUTE 12/JAMESON CANYON ROAD PROJECT
DESIGN OVERSIGHT FIELD INVESTIGATION BY: STATE OF CALIFWA PROJECT ENGINEER POST MILES
cHecKeo BY | F. WANG oate: OCTOBER 2008 & NOVEMBER 2008 RW6, 7A & -
N DEPARTMENT OF TRANGPORTATION 1.2/12 - 7B - LOG OF TEST BORINGS 5 OF 8
ORIGINAL SCALE IN INCHES ' I I | T I CU 04264 DISREGARD PRINTS BEARING VDo ey sueer | o
OGS GEQTECHMCAL LOG OF TEST BORNGS SHEET (ENGUISH) (REV. 06-01-09) FOR REDUCED PLANS o ' 2 3 EA 264141 EARLIER REWSION DATES — = s | I I | I I I I
[ I I I 1 1 1 1
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Itron

POST MILES SHEET | TOTAL
£ DIST | COUNTY | RoOUTE TOTAL PROJECT | No |SHEETS
-
©(Q (SEE LOG OF TEST BORINGS, SHEET 1 OF 8, FOR BORING LOCATIONS) Note: 04 | Sol 12 0.0/2.6
o z . " »
Sl 5 Standard Penetration Test Sampler: 1.D. = 1.4"; 0.D. = 2
A 218 Modified Californiac Sompler: 1.D. = 2.5" 0.D. = 3" S Sio e AT
<|o 048 (RW 380 410 Fl= Hommer Assembly. A 140 Ib hammer with o 30" drop
Iy R-08-04 -19 - .
= Bev 3780 £ | :' ( ) — — 3 (Automatic Hammer)
- - 5" . . . %
SILTY SAND (SM), medium dense, yellowish brown, moist (weathered sondstone) E § R-08-049 (RW—20) PLANS APPROVAL DATE
Elev. 402.0' + R I
370 370 400 = 5" | SILTY SAND (SM), medium dense, yellowish brown, moist 10 b et o e oty o
(colluvium) completeness of scanned copies of this plon sheet,
[29 T25] 1 Leon CLAY (CL), very stiff, yellowish brown, moist
—-very dense (weathered sandstone) 7 (colluvium) ZP:QSIQKLEEC&?VSEUELATEH;S, INC.
360 _—@ Lean CLAY (CL), hard, yellowish brown, moist (weothered sondstone and claystone)zg 390 E!‘ SILTY SAND (SM), medium dense, yellowish brown, moist 260 QUKE DRIVE, <
nd d fvo X H 10 OANDSTONE ond CLAYSTONE, intensely weathered ii (intensely weathered sandstone)
Begin drilled intervol REC=98% E o "
nd driled intervol = = -—frocture ot 24’ (6"V/2.25"H) Begin driled interval o rr g CLAYSTONE with wecthered shale, dork gray, hord
350 Begin driled interval o = SANDSTONE, brown, intensely weathered 350 380 o i i E%Sé |= w1  SANDSTONE ond CLAYSTONE with weothered shale, yellowish brown
Ls!_d_t_d__(s_w_ﬁmn. riled intervol = . Eggmdrg,ﬁfeé"m:lol e = SANDSTONE, groyish brown, intensely weathered, fractured
Begin drilied intervol = ~-moderately weathered, frioble vd drilled interyol 5;%3%—— = N
REC=60% = egin drilled intervol =! = ——brown
Eod ciled ntrvol_ = = "3 SR SANDSTONE ond CLAYEY SANDSTONE, moderotely bedded, brown (0.2"V/2.4°H dip) 340 0 ot gt e R S —1 itensely weotheres 70
egin drilled interval = Eﬁ=%g§ = —-=
- fled interval___RORSE = B e —— =
nd dri inter — . egin dri interval =
Begin drilled intervol - = SANDSTONE, massive, brown RESigié =
ded ' REC=1°°" = Eng drilled intervol : - =
pog-driled Intervol = SANDSTONE and CLAYSTONE, intensely wecthered, brown egin drifled intervol e g7y |5
330 eqin driled interval P = 2 groy, 0.5°V/2.4°H dip of 47.5' 330 360 e ted ey DO = 360
nd drilled intervol - = —--fracture ot 50" (6"V/2.4"H) gﬁfﬁﬁ?@ H _
egin drilled interval e 100 = @ CLAYSTONE, gray, interbedded brown sondstone REC=0% = —-No Recovery
o = = - —frocture o% 5\; (B"V/2.4™H) (Compressive Strength=1120 psi) Enq_ drilled intervol =
nd_grilled intervol = , , , egin driled interval = CLAYSTONE, dork gray (51" to 537)
320 egin deilled intervol e o0x = SANDSTONE ot 5%, brown {claystone bed ot 55 to 55.5") 320 350 gg%;g;;_g 350
= = ng driled intervol = H b
Ens! Qriliﬁﬁ inferyol ~ — 'S_Leqin drilled intervol = 24 . {
egin driled inlerval = ——very thickly bedded, frioble %g%g%;_ = SANDSTONE, brown, intensely weothered, frocture at 55
ied nterval | Ee=30% = . nd_drilled intervol = Ha coRe
310 fdaried lenl - ROD=2K = ~~thinly interbedded with cloy section (65.5 to 66.5) 110 40 Begn aied e Rcogrx | ——brownish gray 340
o REC=08X = @0 (Compressive Strength=1120 psi) N =
- e e = , , = = = —-moderoately weathered —
o egin driled inlervo REC1 = ——thickly bedded, clayey section (74.5' to 75') o © = ; o . . Ty
© 4 drilled intervol o1 = QL o = -—lominoted sondstone with dip 0.5"V/2.4™H o
usoo Eegin drilied intervol REC=100% = 300 — 330 %_Lﬂ_&._lm:gin rg:illedininter\lml - § : b 330 Z
% il nforvel = = ' % % REC=80% = —-massive, brown %
= 539'" drilled interval e _yoom = ~—color chonges from brown to dork gray ot 83 = = %ﬁ%ﬁﬂﬁ H 5 =
= = N = - i i ion f 5 5,
= /= = = o i ey PR actore ot 80 (5 admy T TS T ol S
141290 £nd driled intervol _ = = 20 Ly 041520 oghn Gied ieeee R = CLAYSTONE, dork gray (from 83.25' to 85') 3 -
egin drilled intervol REC= — . ) . . O g Eﬁizgﬁ =| . g ]
11 o elleg interval EE%:‘%% = @ —-dark groy, oxidized, well induroted at 93' to 95 EM—‘L”&L'ML\&' = = ——brown, cloyey section (from 85' to 86")
Begin drilled intervol = (Compressive Strength=890 psi) egin drilled intervol REC=1 = SANDSTONE anJl CLAYSTONE, brownis.h gray, moderately oxidized
= ~~highly angle fracture ot 97 o =1 = —~=intensely froctured ot opprox. 90
280 REC=XXX = 280 310 Eﬁﬁ%ﬁ%ﬁ?&. = 310
nd_drilled intervol = = . o REC=07% = SANDSTONE. intensely weathered, brown to 93
E;gﬁ%ﬁffﬁfﬁ = = ——well induroted to olmost recrisytolized nd drilied inferval = —
£nd drilled infervol = = ——thinly bedded with shale, dork gray Eeq’m ahed e REC=97% =
led i i ROD=86X — . . I QD= XXX = . L. .
270 B:gin o REC=100% | ) __SHALE, dork gray, moderotely fractured (Compressive Strength=1880 psi) 270 300 E%WM = gray to dork gray (un0)51dlzed) ot 97 300
i End driled interval = = = —~cloystone bed from 103’ to 106.5'
Begin drilled intervol REC=93% = . \ . , End_drilled intervol =
= =| SANDSTONE, dork groy, 2" shale bed ot 112.5" ond 1" shale bed ot 115 Begin drilled intervol REC=98X = -—gray, cloyey sondstone
End drilied intervol — = =
260 Begin drilled interval i = ——high angle frocture ot 118" to 119 260 290 %r%ﬁ%‘@%}d o = 230
gnd drillelfe;n!elrvul Emfﬂz = ——cloystone bed ot 115.5" to 116.75' End d,g,,ﬁe;n,e'm, : REc=BQx = ~-sandstone with clayey sections, frioble
in drilled i | —_ , - " Begin drilied intervol = =
egin drilled intervol Rgcig((x = ——brown, oxidized, fracture ot 122" (3"V/2.4"H) E:3 driled intervol  ROD=83% =
Eng drilled intervol — — egin drilled interval RE%=%%§ —
250 Begin driled interval .o = -—well indurated with highly oxidized fractured 250 280 End drilled intervol = = ——frocture (10"V/2.4"H) (124’ to 136") 280
- = Begh driled inferval = :
nd_drilied_interval ROD=86% = R = 47 E
Begin drifed interval ggz%;z_/ = . . , End drilled interval = , ,
E:gmdrinr;d inlt:r;ﬂ = = ~~—cloyey section ot 132.5° to 133 Begin ariled mterver REC=1 = ——massive, groy, lominated cloyey section from 128.5' to 131
Begin drilled intervol  REC=XXX = = = (0.57v/2.4™H)
240 End dried intervol _ RQO=XXX A 240 270 End drlled intervol = 270
Begin driled inferval  REC=XX = | 13 1o 13 Begin driled interval — =
Sﬁgaf'.'s"rﬁfeé";':{:flm R :xx E "oy cloyey section © ° m , End_drilled intervol = % ~—cloystone bed from 134.5 to 135'
Eng drilled interval = = Vert, : 17 =10 Begin driled intervol " = SANDSTONE, groy
N rilled intervol = " » — |
Begin drilled intervol = —~—CLAYSTONE bed ot 145’ to 146.5" Hor. : 1" = 20 End drilled interyol - =
250 U - 2 = SANDSTONE, with cloyey section 230 260 Begh aried ienval —pro = < CLAYSTORE, bed from 135" to 140’ SRGFTE 260
16, Jriied nlervol = End,_driled_intervol = = » gray
Begin drilfed infervol - SANDSTONE gray ALL D|MENSIONS ARE IN FEET m' =  —massive. aro —_— ,
WW = = ' REC=B8X = - groy Vert. : 17 =10
End _drilled intervol - = UNLESS OTHERWISE SHOWN i = = Groun r not encountered/measure rotary wash drillin L !
S - End drilied intervol oundwater was not encountered/mea d due to y wosh drilling Hor 1" = 20
220 Begin driled interval - £ ——laminated (1.1257V/2.4"H) 220 250 e 250
End drilled intervol =1 F\‘._ Groundwoter was not encountered/meosured due to rotory wash drilling Terminoteg_czzgi_glilssz.o t ALL DIMENSIONS ARE IN FEET
10-01-08 ERI=70% UNLESS OTHERWISE SHOWN
Terminated ot EI=218.0 ft
ERi=70%
JC LINE | | JC LINE | |
345+00 346400 347400 348+00
BRIDGE_NO.
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Sion OB cHECkeD BY [F. WANG oate: SEPTEMBER 2008 & OCTOBER 2008 DEPARTMENT OF TRANSPORTATION 12/1.2 RW6, 7A & 7B - LOG OF TEST BORINGS 6 OF 8
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(SEE LOG OF TEST BORINGS, SHEET 1 OF 8,

FOR BORING LOCATIONS)

POST MILES [SHEET | TOTAL
DIST [ COUNTY | ROUTE TOTAL PROJECT [ No |SHEETS
04 Sol 12 0.0/2.6

GEOTECHNICAL PROFESSIONAL

DATE

PLANS APPROVAL DATE

fhe State of California or ils officers or ogents
sholl not be responsible for the occurocy or
completeness of sconned copies of lhis plon sheet.

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

Note:
Standard Penetration Test Sampler: I.D. =

1.4";, 0D. = 2"

Modified California Sampler: 1.D. = 2.5"; 0.D.
Hommer Assembly: A 140 Ib hammer with a 30" drop

(Automatic Hammer)

- 3"
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270 Gl R-08-050 (RW-21) 270
Elev. 268.0't N
Z LEAN CLAY (CL), stiff, dark brown, moist
260 % | 260
. Z SANDY LEAN CLAY (CL), hord, yellowish brown, moist w .
E ﬁ SILTY SAND (SM) dium d llowish b ist | - ?,
, medium gense, OWIS! rown, mois
=| 250 il v 83 250 =
= :5; = — =
5 i 8= S
e i  tace o oacket {08 =
<] 240 ]g!z ace cloy pocke RN A-08-056 (RW-13) 240 | =
o ;i! Elev. 239.2'+ @ i
oy} !E! --dense _ 95 Poorly—graded GRAVEL with SILT and SAND (GP-GM), L
i mm 3 i medium dense, dork brown, dry, gravel up to ",
230 51 [25] 7 <> CLAYSTONE, yellowish brown, highly weathered, with fractures i fine groined sand 230
Begin driled intervol  pee_ yon = SANDSTONE and CLAYSTONE, weothered, yellowish brown / Lean CLAY (CL), stiff, brown, moist, medium plasticity
nd_deiled interval = e
220 egin driled intervol = SANDSTONE, weathered, brown ——very stiff 220
End driled infervol =
:g“ = 1"'" TR = CLAYSTONE, weathered, brown
nd driled intervol = / No groundwater was encountered during drilling
egn drilled intervol o = SANDSTONE, weathered, brown
ded | = 11-02-08
Eng i iﬁ n;gfm = Terminated ot EI=219.2 ft
i il —
210 egn arled et pecaain  |H ERi=60% 210
nd driled intervol — Groundwoter was not encountered/measured due to rotary wosh drilling IM.
10-01-08 Vert, : 1" =10’
T inated ot E1=208.0 ft " '
200 erming eERio=70% Hor. : 1" = 20 200
ALL DIMENSIONS ARE IN FEET
UNLESS OTHERWISE SHOWN
JC LINE | | |
351+00 352+00 353+00
PREPQED FOH -I-I IE BRIDGE NO.
orawN By | L. TRAN V. SANTOS F. WANG 2235001‘? HOUTE 12/\JAMESON CANYON ROAD PHOJECT
DESIGN OVERSIGHT FIELD INVESTIGATION BY: STATE OF CALIFWA PROJECT ENGINEER Pﬁ??‘vLES
cnecken oy | F. WANG oate: OCTOBER 2008 & NOVEMBER 2008 DEPARTMENT OF TRANSPORTATION 1212 | AW6,7A & 7B - LOG OF TEST BORINGS 7 OF 8
SIGN OFF DATE . .
ORIGINAL SCALE IN INCHES ! I ' | I I CU 04264 DISREGARD PRINTS BEARING REVSION DATES SHEET oF
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POST MILES JSHEET | TOTAL
DIST | COUNTY ROUTE TOTAL PROJECT No |SHEETS

04 Sol 12 0.0/2.6

GEOTECHNICAL PROFESSIONAL

PLANS APPROVAL DATE

(SEE LOG OF TEST BORINGS, SHEET 1 OF 8, FOR BORING LOCATIONS) Dot bk B s = s

completeness of sconned copies of this plon sheetl,

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

Note:

Stondard Penetration Test Sampler: 1.D. = 1.4"; 0.D. = 2"
Modified California Sampler: 1.0. = 2.5"; 0.D. = 3"
Hommer Assembly: A 140 Ib hammer with a 30" drop
(Automatic Hammer)
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260 w3 R-08-051 (RW-22) 260
— Elev. 258.5'+ . —
LEAN CLAY (CL), stiff, dark brown, moist
250 21 |25] 1 250
SANDY LEAN CLAY (CL), hard, yellowish brown, moist i
30 |25] 2
SILTY SAND (SM), medium dense, yellowish brown, moist | B
240 % 125]3 (Weathered SANDSTONE) 240
| =
35 |]25] 4 3
3|9
—| 230 7 [25]5 LEAN CLAY (CL), very stiff, yellowish brown, moist g 230 | —
> {Highly Weathered CLAYSTONE) 8|z — 3
< 23 [25] 6 ——stiff "l E
= _ . 18 A-08-057 (RW-26) g
= Begin drilled intervol o _gge = CLAYSTONE ond SANDSTONE, moderatety to thickly bedded Elev. 222 O'i:m @ 220 =
o = = 101 s . i - o
,C:) 220 E"—iﬂﬁ’—"km'———E . 7 EI Fat CLAY (CH), firm, dark browinsh gray, moist, medium plasticity. =
‘= pem———"—Tegin drilled interval REC=100% = SANDSTONE, intensely weathered [ Jz5 1 105.0] 16 | 7 <
L>|_J o, gited nterval_ = = CLAYSTONE thickly bedded 4y cloystone interbed [22]22 2512 100.5| 7500 ——stiff, low plosticity (LL=56, Pl=234) a
legin drilled intervol — N N n: ne inter
2| 210 i =t = very fhicly bedded, sandy claystone interbecs Z CLAYEY SAND (SC). medium dense, grayish brown, moist (+#4=0% - #200=45.2%) 210 | @
- S5 SANDSTONE, intensely weathered
I S = ~—CLAYSTONE bed
iled intervol = — SANDSTONE, intensely weathered
eqin drilled interva =| = ——brownish gray
nd_drilled in = — . . 200
ﬁL egin drilled i REC=100% = Groundwoter was not encountered/measured due to rotary wash drilling : ~~dense, fine-groined
nd grilled in = ( SILT (ML), hord, grayish brown, moist (LL=42, PI=15)
; 10_03_5081985 r [(s4 T25 T6 }||[ro81] 14 |
erminated ot E1=198.5 ft = SANDSTONE, moderatel thered, dark gra
190 ERi=70% [85/6T25 | 7 _Ede91] 14 } moderately weathe ark groy 190
[50/3725 [ 8 =po9g] 17 |
= CLAYSTONE, moderately weothered, dark groy
180 bosiofes T9 H 1.4 16 ] 180
= PROFILE
62 25 [10 - 113 Vert - 1" = 10’
50/314 f11 B - |19 SANDSTONE, moderotely to slightly weathered, dark groy e '
170 M Hor. : 1" = 20 170
09-11-08 Groundwoter wos not encountered during drilling C
Terminated ot EI=174.5 ft
ERI=60% ALL DIMENSIONS ARE IN FEET
UNLESS OTHERWISE SHOWN
JC LINE | | | | |
353+00 354+00 355+00 356+00 357+00
BRIDGE_NO.
onaws ov | L. TRAN V. SANTOS PR ARED PR F. WANG zx027 |ROUTE 12/JAMESON CANYON ROAD PROJECT
DESIGN OVERSIGHT FIELD INVESTIGATION BY: STAE w CALmA PROJECT ENGINEER POST MILES
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