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In the Matter of

Water Quality Certification
for the

California Department of Transportation
Highway 253 - Mendocino Storm Damage Repair
WDID No. 1B10028WNME

APPLICANT: California Department of Transportation

RECEIVING WATER: Wetlands and Unnamed tributaries to the Russian River
HYDROLOGIC AREA: Russian River Hydrologic Unit No. 114.00

COUNTY: Mendocino

FILE NAME: CDOT - HWY 253, Mendocino Storm Damage Repair

BY THE EXECUTIVE OFFICER:

1. On March 25, 2010, the North Coast Regional Water Quality Control Board
(Regional Water Board) received an application from the California Department of
Transportation (Caltrans), requesting Federal Clean Water Act (CWA), section
401, Water Quality Certification for activities related to the proposed Mendocino
County Highway 253, PM 7.60 and 7.75- Storm Damage Repair Project (project).
Additional information was submitted on April 15, 2010 and March 21, 2011. The
proposed project will cause disturbances to waters of the United States (U.S.) and
waters of the State associated with wetlands and unnamed ephemeral tributaries
to Russian River located within the Russian River Hydrologic Unit (HU) No.114.00
(Ukiah Hydrologic Sub-Area 114.31). The Regional Water Board provided public
notice of the application pursuant to title 23, California Code of Regulations,
section 3858 on April 27, 2011, and posted information describing the project on
the Regional Water Board’s website. No comments were received.
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2. The proposed project is located on Highway 253 at post mile (PM) 7.60 and PM
7.75, in Mendocino County. The purpose of the proposed project is to repair the
embankment and shoulder and upgrade drainage items along a section of
Highway 253. The repairs are needed to restore the integrity of the highway,
which has begun to fail. Soldier pile tieback walls were chosen to repair the road
at these locations despite their high cost because they had the smallest footprint
and the least amount of impacts to jurisdictional features.

3. Atlocation 1 (PM 7.60), 193 linear feet of 8-inch underdrain will be replaced in kind
on the upslope side of the road, roughly opposite the soldier pile tie back wall, and
connected to the existing 18 inch cross culvert (approximately 75 linear feet). At
location 2 the existing 8 inch by 250 foot damaged underdrain will be replaced in
kind. The existing 8 inch and 18 inch cross culverts (approximately 50 linear feet
each) will remain in place. Both culverts will have 25 foot downdrains attached at
their outlets which will channel water to a 40 foot by 18 inch diameter perforated
pipe. This pipe will run perpendicular to the culvert in order to distribute water
evenly through the wetland area. Caltrans has determined that the project will
result in 0.97 acres (443 linear feet) of temporary impacts to waters of the state
(drainages). In addition, the project will result in 0.08 acres of temporary impacts
to wetlands (0.01 acres waters of the U.S and 0.07 acres Waters of the State).

4. Caltrans’ contractor will be required to implement Best Management Practices
(BMPs) for construction and post-construction phases of the project. Caltrans will
utilize BMPs to provide erosion and sediment control and pollution prevention
throughout the project area during construction. All graded areas within the project
affected by the construction activities will be appropriately stabilized and BMPs will
be implemented to ensure erosion is minimized and controlled.

5. The project is tentatively scheduled for the period March 15" to October 15"
however, work within the drainages will only be conducted in the dry season (May
15 to October 15™). Caltrans has applied for authorization from the Unites States
Army Corps of Engineers to perform the project under their Nationwide Permits No.
18 Non-Reporting (minor discharges) pursuant to Clean Water Act, section 404. In
order to comply with California Environmental Quality Act, Caltrans has certified
Mitigated Negative Declaration in June of 2009 (State Clearing House No.
2009052093). The Regional Water Board has considered the environmental
documents and any proposed changes incorporated into the project or required as
a condition of approval to avoid significant effects to the environment.

6. The Russian River watershed is listed on the Clean Water Act section 303(d) list

as impaired for sediment and temperature. Roads are a significant source of
sediment in the watershed (directly, from surface erosion, and, indirectly, by
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triggering landslides). In addition, activities that impact the riparian zone and
reduce riparian vegetation are identified as sources contributing to increased
stream temperatures. A focus on measures to reduce sediment discharges to
surface waters from roads in the watershed, and measures to avoid, minimize, and
mitigate impacts on riparian zones is essential for achieving TMDL compliance. In
accordance with the conditions of this Water Quality Certification Caltrans will be
required to conduct surface water monitoring and erosion and sediment control
monitoring and reporting.

7.  Pursuant to Regional Water Board Resolution R1-2004-0087, Total Maximum
Daily Load Implementation Policy Statement for Sediment-Impaired Receiving
Waters within the North Coast Region (Sediment TMDL Implementation Policy),
the Executive Officer is directed to “rely on the use of all available authorities,
including existing regulatory standards, and permitting and enforcement tools to
more effectively and efficaciously pursue compliance with sediment-related
standards by all dischargers of sediment waste.”

8. To ensure compliance with sediment, temperature and other related Water Quality
Objectives within the Basin Plan, adequate wetland and riparian protection and
stringent requirements to avoid, minimize, and mitigate the sediment and
temperature impacts associated with the proposed project will be incorporated as
enforceable conditions this Water Quality Certification. In addition, Caltrans will be
required to conduct surface water monitoring, sampling, and analysis in
accordance with the conditions of the Water Quality Certification. Additionally,
storm water runoff monitoring, sampling, and analysis will be conducted as
required by the State Water Resources Control Board (SWRCB) National Pollutant
Discharge Elimination System (NPDES) Permit for Storm Water Discharges from
the State of California, Department of Transportation (Caltrans) Properties,
Facilities and Activities Order No. 99 — 06 - DWQ. The surface water data
collected will be utilized to assess the adequacy of BMPs during construction as
well as site specific mitigation measures proposed to minimize impacts to the
environment, including sediment and temperature impacts.

9. The federal antidegradation policy requires that state water quality standards
include an antidegradation policy consistent with the federal policy. The State
Water Board established California’s antidegradation policy in State Water Board
Resolution No. 68-16. Resolution No. 68-16 incorporates the federal
antidegradation policy where the federal policy applies under federal law.
Resolution No. 68-16 requires that existing quality of waters be maintained unless
degradation is justified based on specific findings. The Regional Water Board’s
Basin Plan implements, and incorporates by reference, both the State and federal
antidegradation policies. This Order is consistent with applicable federal and State
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antidegradation policies, as it does not authorize the discharge of increased
concentrations of pollutants or increased volumes of treated wastewater, and does
not otherwise authorize degradation of the waters affected by this project.

Receiving Waters: Unnamed Tributaries to the Russian River and Wetlands
Russian River Hydrologic Unit No. 114.00,
Ukiah Hydrologic Sub-Area No. 114.31.

Filled or Excavated Areas: Temporary — wetlands (Waters of U.S.): 0.01 acres
Temporary — wetlands (Waters of State): 0.07 acres
Temporary — streams (Waters of State): 0.97 acres

Total Linear Impacts: Temporary - streams (Waters of U.S.): 443 linear ft
Dredge Volume : None
Latitude/Longitude: 39.3531 N /123.2542 W

ACCORDINGLY, BASED ON ITS INDEPENDENT REVIEW OF THE RECORD, THE
REGIONAL WATER BOARD CERTIFIES THAT THE CALTRANS HIGHWAY 253
STORM DAMAGE REPAIR PROJECT (FACILITY NO. 1B10028WNME), as described
in the application will comply with sections 301, 302, 303, 306 and 307 of the Clean
Water Act, and with applicable provisions of state law, provided that the Caltrans
complies with the following terms and conditions:

All conditions of this order apply to Caltrans (and all its employees) and all
contractors (and their employees), sub-contractors (and their employees), and
any other entity or agency that performs activities or work on the project
(including the off-site mitigation lands) as related to this Water Quality
Certification.

1. This certification action is subject to modification or revocation upon administrative
or judicial review; including review and amendment pursuant to Water Code
section 13330 and title 23, California Code of Regulations, section 3867.

2. This certification action is not intended and shall not be construed to apply to any
discharge from any activity involving a hydroelectric facility requiring a Federal
Energy Regulatory Commission (FERC) license or an amendment to a FERC
license unless the pertinent certification application was filed pursuant to title 23,
California Code of Regulations, section 3855, subdivision (b) and the application
specifically identified that a FERC license or amendment to a FERC license for a
hydroelectric facility was being sought.
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3. The validity this certification is conditioned upon total payment of any fee required
under title 23, California Code of Regulations, section 3833, and owed by the
applicant.

4. Except as may be modified by any preceding conditions, all certification actions are
contingent on: a) the discharge being limited, and all proposed revegetation,
avoidance, minimization, and mitigation measures being completed, in strict
compliance with the applicant’s project description and CEQA documentation, as
approved herein, and b) compliance with all applicable water quality requirements
and water quality control plans including the requirements of the Basin Plan, and
amendments thereto.

5.  All conditions required by this Order shall be included in the Plans and
Specifications prepared by Caltrans for the Contractor. In addition, Caltrans shall
require compliance with all conditions included in this Order in the bid contract for
this project.

6. Caltrans shall construct the project in accordance with the project described in the
application and the findings above, and shall comply with all applicable water
quality standards as detailed in the Basin Plan.

7.  Any change in the design or implementation of the project that would have a
significant or material effect on the findings, conclusions, or conditions of this Order
must be submitted to the Executive Officer of the Regional Water Board for prior
review, consideration, and written concurrence.

8. Caltrans shall provide a copy of this Order and State Water Resources Control
Board (SWRCB) Order No. 2003-0017-DWQ to the contractor, all subcontractors,
and all utility companies conducting the work, and require that copies remain in
their possession at the work site. Caltrans shall be responsible for work conducted
by its contractor, subcontractors, or utility companies.

9. The Regional Water Board shall be notified in writing each year at least five
working days (working days are Monday — Friday) prior to the commencement of
channel, vegetation or ground disturbing activities, dewatering activities, major
concrete pours, deck grinding or water diversion activities with details regarding
the construction schedule, in order to allow Regional Water Board staff to be
present on-site during installation and removal activities, and to answer any public
inquiries that may arise regarding the project. Caltrans shall provide Regional
Water Board staff access to the project site to document compliance with this
order.
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10.

11.

12.

13.

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

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

Caltrans shall prioritize the use of wildlife-friendly biodegradable (not photo-
degradable) erosion control products wherever feasible. Caltrans shall not use or
allow the use of erosion control products that contain synthetic netting for
permanent erosion control (i.e. erosion control materials to be left in place for two
years or after the completion date of the project). If Caltrans finds that erosion
control netting or products have entrapped or harmed wildlife, personnel shall
remove the netting or product and replace it with wildlife-friendly biodegradable
products. Caltrans shall not use or allow the use of erosion control products that
contain synthetic materials within waters of the United States or waters of the State
at any time. Caltrans shall request approval from the Regional Water Board if an
exception from this requirement is needed for a specific location.

Work in flowing or standing surface waters, unless otherwise proposed in the
project description and approved by the Regional Water Board, is prohibited. If
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14.

15.

16.

17.

construction dewatering of groundwater is found to be necessary, Caltrans shall
use a method of water disposal other than disposal to surface waters (such as land
disposal) or Caltrans shall apply for coverage under the Low Threat Discharge
Permit or an individual National Pollutant Discharge Elimination System (NPDES)
Permit and receive notification of coverage to discharge to surface waters, prior to
the discharge.

Caltrans is prohibited from discharging waste to waters of the State, unless
explicitly authorized by this Order. For example, no debris, soil, silt, sand, bark,
slash, sawdust, rubbish, cement or concrete or concrete washings, welding slag,
oil or petroleum products, or other organic or earthen material from any
construction or associated activity of whatever nature, other than that authorized
by this Order, shall be allowed to enter into waters of the State. In addition, none
of the materials listed above shall be placed within 150 linear feet of waters of the
State or where the materials may be washed by rainfall into waters of the State.

If, at any time, an unauthorized discharge to surface water (including wetlands,
rivers or streams) occurs, or any water quality problem arises, the associated
project activities shall cease immediately until adequate BMPs are implemented.
The Regional Water Board shall be notified promptly and in no case more than 24
hours after the unauthorized discharge or water quality problem arises.

Caltrans and their contractor are not authorized to discharge wastewater (e.g.,
water that has contacted uncured concrete or cement, or asphalt) to surface
waters, ground waters, or land. Wastewater may only be disposed of to a sanitary
waste water collection system/facility (with authorization from the facility's owner or
operator) or a properly-licensed disposal or reuse facility. If Caltrans or their
contractor proposes an alternate disposal method, Caltrans or their contractor shall
apply for a permit from the Regional Water Board. Plans to reuse or recycle
wastewater require written approval from Regional Water Board staff.

Caltrans shall submit, subject to approval by the Regional Water Board staff, a
dewatering and/or diversion plan that appropriately describe the dewatered or
diverted areas and how those areas will be handled during construction. The
diversion/dewatering plans shall be submitted no later than 30 days prior to
conducting the proposed activity. Information submitted shall include the area or
work to be diverted or dewatered and method of the proposed activity. All
diversion or dewatering activities shall be designed to minimize the impact to
waters of the State and maintain natural flows upstream and downstream. All
dewatering or diversion structures shall be installed in a manner that does not
cause sedimentation, siltation or erosion upstream or downstream. All dewatering
or diversion structures shall be removed immediately upon completion of project
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18.

19.

20.

21.

activities. The in-channel work will only be conducted between May 15" and
October 15™. This Water Quality Certification does not authorize Caltrans to draft
surface waters.

Fueling, lubrication, maintenance, storage and staging of vehicles and equipment
shall be outside of waters of the U.S. and the State. Fueling, lubrication,
maintenance, storage and staging of vehicles and equipment shall not result in a
discharge or a threatened discharge to any waters of the State or the U.S. At no
time shall Caltrans use any vehicle or equipment which leaks any substance that
may impact water quality.

Caltrans shall provide analysis and verification that placing non-hazardous waste
or inert materials (which may include discarded product or recycled materials) will
not result in degradation of water quality, human health, or the environment. All
project-generated waste shall be handled, transported, and disposed in strict
compliance with all applicable State and Federal laws and regulations. When
operations are complete, any excess material or debris shall be removed from the
work area and disposed of properly and in accordance with the Special Provisions
for the project and/or Standard Specification 7-1.13, Disposal of Material Outside
the Highway Right of Way. Caltrans shall submit to the Regional Water Board the
satisfactory evidence provided to the Caltrans Engineer by the Contractor
referenced in Standard Specification 7-1.13. In accordance with State and Federal
laws and regulations, Caltrans is liable and responsible for the proper disposal of
waste generated by their project.

Surface water monitoring shall be conducted whenever a project activity is
conducted within waters of the State (e.g. demolition, pier construction, stream
diversions). Surface water monitoring shall be conducted when any project activity
has, or has the potential to, mobilize sediment and/or alter background conditions
within waters of the State. In order to demonstrate compliance with receiving
water limitations and applicable water quality standards, field measurements shall
be collected whenever a project activity may alter background conditions.

Caltrans shall establish effluent, upstream (background) and downstream
monitoring locations to demonstrate compliance with all applicable water quality
objectives as detailed in the Basin Plan. The downstream location shall be no
more than 50 feet from the effluent location. Field measurements shall be taken
from each location four times daily for flow, pH, temperature, dissolved oxygen,
total dissolved solids, turbidity and specific conductance. In addition, visual
observations shall be made four times daily and include the appearance of the
discharge including color, turbidity, floating or suspended matter or debris,
appearance of the receiving water at the point of discharge (occurrence of erosion
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22.

23.

and scouring, turbidity, solids deposition, unusual aquatic growth, etc), and
observations about the receiving water, such as the presence of aquatic life.
Measurements shall be collected from each sampling location four times daily
while work is being conducted within waters of the State.

Whenever, as a result of project activities, downstream measurements exceed the
following water quality objectives, appropriate measurements shall be collected
from all monitoring locations every hour during the period of increase, and shall
continue until measurements demonstrate compliance with receiving water
limitations and the water quality parameters are no longer increasing as a result of
project activities.

pH <6.5 or >8.5 (any changes >0.5 units)
temperature >0.5°F above background

dissolved oxygen <7 milligrams per liter (mg/L)

turbidity 20% above natural background

total dissolved solids >150 mg/L

specific conductance >250 micromhos @ 77°F

If any measurements are beyond the water quality objectives 50 feet downstream
of the source(s), all necessary steps shall be taken to install, repair, and/or modify
BMPs to control the source(s). In addition, the overall distance from the source(s)
to the downstream extent of the exceedance shall be measured.

Monitoring results shall be reported to appropriate Regional Water Board staff
person by telephone within one hour of taking any measurements that exceed the
limits detailed above (turbidity only if it is higher than 20 NTU as well). Upstream
and downstream pictures within the working and/or disturbed area shall be taken
and submitted to the appropriate Regional Water Board staff via e-mail or fax
within 24 hours of the incident. All other monitoring data shall be reported on a
monthly basis and is due to the Regional Water Board by the 15" of the following
month.

Rainy Day Reports: Caltrans shall take photos of all areas disturbed by project
activities, including all excess materials disposal areas, after rainfall events that
generate visible runoff from these areas in order to demonstrate that erosion
control and revegetation measures are present and have been installed
appropriately and successfully. A brief report containing these photos shall be
submitted within 30 days of the rainfall event that generated runoff from the
disturbed areas. Once the site has demonstrated appropriate and effective erosion
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24,

25.

26.

27.

and sediment control, Caltrans may request a reprieve from this condition from the
Regional Water Board.

Caltrans proposes to reduce the project impacts by implementing on-site
restoration and revegetation activities. The on-site restoration will encompass
approximately 0.11 acres of wetland restoration. The on-site restoration will be
conducted in accordance with Caltrans-prepared Mitigation and Monitoring
Proposal, Mendocino County, Highway 253 Storm Damage Project PM 7.60/7.75,
dated March 8, 2010. Monitoring reports for the mitigation project shall be
submitted to the Regional Water Board on December 31, yearly for five years after
the initial restoration actions are completed.

In the event of any violation or threatened violation of the conditions of this Order,
the violation or threatened violation shall be subject to any remedies, penalties,
process or sanctions as provided for under applicable state or federal law. For the
purposes of section 401(d) of the Clean Water Act, the applicability of any state
law authorizing remedies, penalties, process or sanctions for the violation or
threatened violation constitutes a limitation necessary to assure compliance with
the water quality standards and other pertinent requirements incorporated into this
Order. In response to a suspected violation of any condition of this certification,
the State Water Board may require the holder of any federal permit or license
subject to this Order to furnish, under penalty of perjury, any technical or
monitoring reports the State Water Board deems appropriate, provided that the
burden, including costs, of the reports shall bear a reasonable relationship to the
need for the reports and the benefits to be obtained from the reports. In response
to any violation of the conditions of this Order, the Regional Water Board may add
to or modify the conditions of this Order as appropriate to ensure compliance.

The Regional Water Board may add to or modify the conditions of this Order, as
appropriate, and to implement any new or revised water quality standards and
implementation plans adopted or approved pursuant to the Porter-Cologne Water
Quality Control Act or section 303 of the Clean Water Act.

This Order is not transferable. In the event of any change in control of ownership
of land presently owned or controlled by Caltrans, Caltrans shall notify the
successor-in-interest of the existence of this Order by letter and shall forward a
copy of the letter to the Regional Water Board. The successor-in-interest must
send to the Regional Water Board Executive Officer a written request for transfer
of this Order to discharge dredged or fill material under this Order. The request
must contain the following:

a. requesting entity’s full legal name

b. the state of incorporation, if a corporation
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c. address and phone number of contact person
d. description of any changes to the project or confirmation that the successor-in-
interest intends to implement the project as described in this Order.

28. The authorization of this certification for any dredge and fill activities expires on
May 24, 2016. Conditions and monitoring requirements outlined in this Order are
not subject to the expiration date outlined above, and remain in full effect and are
enforceable.

29. Please contact our staff Environmental Specialist / Caltrans Liaison Jeremiah
Puget of at (707) 576-2835 or [puget@waterboards.ca.gov if you have any
questions.

Catherine Kuhlman
Executive Officer

110524 _CDOT_Hwy253 StormDamageRepair_401cert

Weblink: 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
can be found at:
http://www.waterboards.ca.gov/board_decisions/adopted_orders/w
ater_quality/2003/wqo/wqo2003-0017.pdf

Original sent to: Ms. Sandra Rosas, California Department of Transportation,
P.O. 911, Marysville, CA 95901
Copies sent to: Mr. Alfred Kannely, California Department of Transportation,

P.O. 911, Marysville, CA 95901

Ms. Jane Hicks, U.S. Army Corps of Engineers, Regulatory
Functions, 1455 Market Street, San Francisco, CA 94103-1398

U.S. Army Corps of Engineers, District Engineer, 601 Startare
Drive, Box 14, Eureka, CA 95501
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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

JUN §3 2010

Regulatory Division

SUBJECT: File Number SPN-2010-00145 N

Ms. Lupe Jimenez

Office of Environmental Management

California Department of Transportation, District 3
P.O. Box 911

Marysville, California 95901

Dear Ms. Jimenez:

This letter is written in response to your submittal of March 25, 2010, concerning
Department of the Army authorization for the State Route 253 Storm Damage Repair Project
between Post Mile 7.60 and 7.75, in Mendocino County, California. The project is located on
State Route 253 between Ukiah and Boonville

Winter storms in 2006 destabilized the soil slope along State Route 253 at post mile 7.60
and 7.75. The roadway embankment slid away from the highway at these locations. The length
of slope failure at post mile 7.60 is 175 feet (Location 1) and the length of slope failure at post
mile 7.75 is 225 feet (Location 2).  Caltrans is proposing to restore the highway to prior
conditions by reconstructing the failed shoulder and installing a solder pile wall at post mile 7.75.

Work to temporarily stabilize the slopes and to perform geotechnical work for a permanent
fix at post mile 7.75 last year resulted in discharges of fill material into 0.06 acres of waters of
the U.S. This work was done without a Corps permit or a Clean Water Act Section 401 Water
Quality Certification from the North Coast Regional Water Quality Control Board. The violation
is currently being resolved with the North Coast Regional Water Quality Control Board (Water
Board).

At Location 1 (post mile 7.60), the underdrain will be replaced along the north side of the
roadway in kind and will connect the new underdrain to the existing cross culvert. A soldier pile
wall will be constructed to stabilize the roadway slope. No impacts to waters of the U.S. would
occur from the work in this location.

At Location 2 (post mile 7.75), the underdrain on the north side of the road will be replaced.
It will connect the new underdrain with a series of existing cross culverts. New downdrains will
be attached at the culvert outlets which will channel water into a perforated pipe that will be
placed perpendicular to the wetland at post mile 7.75. The perforated pipe will promote the
expansion of the wetland habitat. A soldier pile wall will be constructed to stabilize the roadway



slope. The 0.06 acres of fill around the wetland from the geotechnical surveys, will be removed
and those areas contoured to match the existing wetland.

Based on a review of the information you submitted and an inspection of the project site
conducted by Corps personnel on May 17, 2010, your project qualifies for authorization under
Department of the Army Nationwide Permit 18 for Minor Discharges (72 Fed. Reg. 11092,
March 12, 2007), pursuant to Section 404 of the Clean Water Act (33 U.S.C. Section 1344). See
Enclosure 1. All work shall be completed in accordance with the plans and drawings titled
“State Route 253 Storm Damage Repair Project at Post Mile 7.60 and 7.75, Grading Plans”
drawings 1 and 2, dated May 27, 2010.

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 verification 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 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 North Coast 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. You shall notify the Corps in writing of the anticipated start and stop dates of
construction, at least 5 days prior to the initiation of construction.



If there are any changes in the project design, materials, or construction methods prior
to construction, those modifications must be approved by the Corps in writing.

Environmentally sensitive areas shall be clearly delineated on the construction plans
and demarcated in the field with high-visibility fencing prior to commencement of
construction activities. ESA fencing shall be properly maintained throughout the
duration of the project. The ESA shall be off limits to construction activity and
personnel at all times.

During construction, erosion control materials, including silt fences, erosion control
blankets/mats, and sandbags will be on hand and utilized as deemed necessary.

No debris, oil, petroleum products or other organic material resulting from
construction activities shall be allowed to enter or be placed where it may be washed
by rainfall or runoff into areas subject to the jurisdiction of the Corps.

Following project construction, disturbed areas including access points, staging and
equipment storage areas, etc. shall be returned to pre-project conditions. This shall
include, but is not necessarily limited to, grading to establish pre-project contours,
removal of debris and seeding or planting disturbed areas with vegetation adapted to
local conditions.

In the event of any unanticipated discoveries of potential cultural/historic resources,
you shall immediately halt work in the vicinity of the discovery and contact the
appropriate regulatory authorities. You shall complete consultation pursuant to 36
CFR 800 to the satisfaction of the State Historic Preservation Officer prior to
resuming work.



Should you have any questions regarding this matter, please call Andrea Meier of our
Regulatory Division at 415-503-6798 or email her at andrea.j. meier@usace.army.mil. 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://perZ.nwp.usace.army.mil/survey.html.

Sincerely,

AR ' ff A &
s B EYEY RN a0 i A
ADBAGA] LT A
N _;L, e )

l:.’}
WY

Jane M. Hicks
Chief, Regulatory Division

Enclosures
Copy furnished without enclosures:

CA RWQCB, Santa Rosa, CA



Enclosure 1.

18. Minor Discharges. Minor discharges of dredged or fill material into all waters of the United States,
provided the activity meets all of the following criteria: (a) The quantity of discharged material and the
volume of area excavated do not exceed 25 cubic yards below the plane of the ordinary high water mark
or the high tide line; (b) The discharge will not cause the loss of more than 1/10 acre of waters of the
United States; and (c) The discharge is not placed for the purpose of a stream diversion.

Notification: The permittee must submit a pre-construction notification to the district engineer prior to
commencing the activity if: (1) The discharge or the volume of area excavated exceeds 10 cubic yards
below the plane of the ordinary high water mark or the high tide line, or (2) the discharge is in a special
aquatic site, including wetlands. (See general condition 27.) (Sections 10 and 404)
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Geotechnical Engineering

TECHNICA L MEMORA NDUM Materials Testing & Inspection

Environmental Science & Engineering
Water Resources

Earthquake Engineering

Air Quality

Date: April 29, 2010

To: Charlie Narwold, Sr. Engineering Geologist
Division of Engineering Services
Office of Geotechnical Design North
Branch B

From: Terry Craven, G.E.
William V. McCormick, C.E.G.

Kleinfelder Project: 93276/22REP

SUBJECT: FOUNDATION REPORT
STORM DAMAGE REPAIR
HUM 253 PM 7.6
EA: 01-476201
MENDOCINO COUNTY, CA

1 PROJECT DESCRIPTION

An active landslide is located on the east (downhill) side of Highway 253, near mile post
7.6 between the cities of Boonville and Ukiah, in Mendocino County, California. The
location of the site is shown on Plate 1, Site Location. As shown on the Site Plan, Plate
2, the active landslide scarp is approximately 285 feet long. The landslide mass
extends approximately 205 feet down slope to the east (see Plate 3, Section A-A).
Ground surface elevations that are shown on the cross sections are based on a hand
level survey by Kleinfelder and may differ from the surface contours shown on the Site
Plan. Between stations 103+00 and 104+25, the landslide scarp extends to within two
to six feet of the edge of pavement of the eastbound lane. A 32-foot-long Styrofoam
retaining wall is located within the landslide scarp between stations 103+79 and
104+11, and is located approximately six feet east of the edge of pavement for the
eastbound lane.

There are several zones of landslide activity at this site. As directed by Caltrans, the
purpose of this project is to provide geotechnical design parameters for a retaining
structure to protect the road from currently active landslide related movement. This
currently active movement has been estimated at a depth of approximately 11 feet
based on slope inclinometer measurements in Boring R-08-003. The currently active
landslide is underlain by additional landslide deposits that are classified as “recently
active,” reflecting probable movement within the past 50 years (see Plate 3).
Stabilization of these deeper, recently active landslide deposits is not proposed at this
time.

The lateral limits of the wall were selected to retain the major, central portion of the
currently active landslide (the portion that is closest to the road). The portion of the
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currently active landslide that is located down slope of the proposed retaining wall, and
the portions that are beyond the north and south ends of the wall, may continue to move
after the retaining wall is constructed. In addition, the shallow landslides on the uphill
(west) side of the road are not addressed in this proposed repair.

2  GEOTECHNICAL SCOPE OF WORK
The scope of our work for this project included the following:

o Review of available geologic information addressing this area.

e Geologic mapping of the landslide and immediate vicinity.

e Drilling, logging, and sampling of four (4) exploratory borings.

o [Installation of one inclinometer/piezometer at one boring location.
e [Installation of one piezometer at one boring location.

e Periodic site visits to take piezometers and inclinometer readings.
o Laboratory testing of selected samples from the borings.

o Global stability analyses.

o Preparation of Log of Test Borings (LOTBs).

o Consultation with Caltrans staff.

e Preparation of this memorandum.

3  PERTINENT REPORTS AND INVESTIGATIONS
In preparation of this memorandum, the following documents/reports were reviewed:

1960, Jennings and Strand, California Division of Mines and Geology, Geologic
Map of California, Ukiah Sheet

1982, Wagner and Bortugno, California Division of Mines and Geology, Regional
Geologic Map Series, Map No. 2A, Geologic Map of the Santa Rosa Quadrangle,
California

Caltrans Seismic Hazard Map and Report, Mualchin, 1996 with errata dated
March 2006.

4 PROPOSED STRUCTURE DESCRIPTION

It is proposed to construct a retaining structure on the east side of the existing roadway
to protect the road surface and supporting prism from landslide-related damage. As
proposed, the retaining structure will be a soldier pile and lagging wall, portions of which
will be restrained by tiebacks. At the direction of Caltrans, the wall will be located
approximately twenty-one feet east of the existing road centerline. The lateral limits of
the wall established by Caltrans are illustrated on Plate 2.

93276\SRO9IMO70R2 Page 2 of 13 April 29, 2010
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5 SITE DESCRIPTION AND TOPOGRAPHY

At Post Mile 7.6, the two-lane Highway 253 rises gently to the north at approximately
40H:1V (Horizontal:Vertical). Slope gradients east (down slope) of the roadway range
from between 1.4H:1V to 1.8H:1V at the landslide scarp to 2.8H:1V within the landslide
mass. Cut slopes west (upslope) of the roadway range from 1.4H:1V to 1H:1V. Native
slopes above the cut slopes range from approximately 1.6H:1V to 2H:1V.

The landslide movement currently impacting the roadway is a slump-flow complex. The
maximum estimated thickness of the currently active landslide is approximately 11 feet,
the estimated maximum total thickness of landslide deposits is approximately 20 feet.
The arcuate headscarp of the landslide extends to within 2 feet of the east pavement
edge. The toe of the currently active slide is estimated to be located laterally
approximately 95 feet east of the pavement edge, and the recently active slide identified
during our field mapping is located laterally approximately 210 feet east of the pavement
edge, terminating within a swale. Three small active debris slides/flows are located
above the roadway in the northwest portion of the site.

An access road was constructed from the southern edge of the landslide scarp
(approximately 15 feet east of the edge of the roadway at station 102+45) to provide
access for drilling borings R-08-002, R-08-003, and R-08-004. The access road extends
through the mass of the slide terminating, approximately 20 feet east of the edge of the
roadway at station 104+35. A 32-foot-long by 4- to 5-foot-tall Styrofoam retaining wall is
located within the landslide scarp between stations 103+79 and 104+11, and is located
approximately six feet east of the edge of pavement at the eastbound lane'.

Sheet flow from the cut slopes and the westbound lane of the roadway are collected
within a V-ditch adjacent to the west edge of the roadway and captured within a 1.5-
foot-diameter corrugated metal culvert which extends below the roadway and outfalls
downslope to the east. Drainage from the eastbound lane within the landslide currently
flows down over the slope face of the fill prism. The cut slopes are vegetated with a
moderate growth of wild grasses. The areas east of the fill slope support a tall growth of
wild grasses, poison oak, manzanita and oak trees.

6 SUBSURFACE EXPLORATION AND LAB TESTING

SUBSURFACE INVESTIGATION

Four (4) exploration borings, designated R-08-001 through R-08-004, were drilled at this
site by Caltrans Office of Drilling Services using rotary-wash drilling methods. Drilling
was performed on May 13, 2008, through June 5, 2008. Driling and sampling
operations were observed and logged by Kleinfelder staff. Test borings were performed
using a truck-mounted Acker MPCA drill rig (Equipment number 1974) utilizing 102-mm
diameter and 93-mm (HXB) casing equipped with a tungsten carbide Geo Barrel and #8
diamond impregnated core bit, respectively.

Boring R-08-001 was advanced from the Highway 253 pavement level in the westbound
traffic lane, up slope of the landslide, to a maximum depth of approximately 55 feet.
Borings R-08-002, R-08-003, and R-08-004 were drilled on the access road, within the

' Eastbound lane and westhound lane pertain Lo average orientation along Highway 253, At the project site the
eastbound lane is principally oriented to the north,
93276\SROSMO70R2 Page 3 of 13 April 29, 2010

Copyright 2010 Kleinfelder



KLEINFELDER

Bright People. Right Solutions.

landslide mass, to maximum depths of between 70 and 75 feet. The approximate
locations of the borings are shown on Plate 2.

Samples of the soil and bedrock were obtained by coring, using equipment as described
above, and using 2-inch (inside diameter) Modified California and 1.4-inch (inside
diameter) Standard Penetration Test samplers each driven with an automatic 140-
pound hammer dropped 30 inches. The blows required to drive the Modified California
and Standard Penetration Test samplers were recorded for each 6 inches of penetration
or fraction thereof. Visual classifications were made in accordance with the attached
Soil and Rock Legend. The results of the exploration are summarized on the attached
Log of Test Borings (LOTBs), in Appendix A.

As part of this work, one slope inclinometer casing was installed to approximately 75
feet below the ground surface within the bore hole for Boring R-08-003. One piezometer
was installed to approximately 55 feet below the ground surface within Boring R-08-001.
The inclinometer casing was perforated for its full length except for the upper 5 1010 feet
to permit possible monitoring of future water levels within the casing. The annular
space around the perforated portion of the casing was backfilled with sand and the
upper 5 to 10 feet was backfilled with bentonite. The inclinometer was completed at the
surface with a stovepipe outer casing. The piezometer consisted of 2-inch-diameter
slotted PVC pipe with a solid PVC pipe section in the upper 5 to 10 feet. The piezometer
was completed at the road surface with a 3-inch-diameter traffic rated well access box.
Inclinometer readings were obtained by Kleinfelder on June 12, August 21, and
November 4, 2008, March 5 and September 11, 2009. Results, presented as
cumulative displacement profile plots, are presented In Appendix C.

LABORATORY TESTING

Laboratory testing of selected soil samples obtained from the test borings was
performed at Kleinfelder's Geotechnical Laboratory in Santa Rosa, California. The
purpose of the testing was to verify the field descriptions and identifications and obtain
information for subsequent engineering evaluations. Tests performed included:

Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
(ASTM D2216).

Density of Soil in Place by the Drive-Cylinder Method (ASTM D2937).
Particle-Size Analysis of Soils (ASTM D422).

Liquid Limit, Plastic Limit, and Plasticity Index of Soils (ASTM D4318).

Unconsolidated Undrained Triaxial Compression Test for Cohesive Soils (ASTM
D2850).

Corrosivity tests were performed by an independent testing laboratory (AP Engineering
& Testing, Inc. in Pomona, California) in accordance with Caltrans Test Methods 643 —
pH, 532 — resistivity, 417 — sulfate content, and 422 — chloride content.

The results of the laboratory tests, together with a summary sheet, are provided in
Appendix B.

93276\SRO9MO70R2 Page 4 of 13 April 29, 2010
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7  SITE GEOLOGY AND SUBSURFACE CONDITIONS
REGIONAL GEOLOGY

The site is located atop the northwest trending ridgeline separating Anderson Valley and
Ukiah Valley within the Coast Range Geomorphic Province of Northern California. This
province is generally characterized by northwest-trending mountain ranges and
intervening valleys, which are a reflection of the dominant northwest structural trend of
the bedrock in the region. As shown on Plate 4, Regional Geology, the basement rock
in the northern portion of this province is presumed to consist of the Franciscan
Complex, a diverse group of igneous, sedimentary, and metamorphic rocks of early
Tertiary to Cretaceous age (approximately 38 to 100 million years old [Coastal Belt]) up
to Upper Jurassic to Cretaceous age (140 to 65 million years old). The Franciscan
Complex is part of a northwest-trending belt of material immediately adjacent to the
eastern edge of the San Andreas fault system, which is located approximately 20 miles
southwest of the site (Plate 5). In the site vicinity, the Franciscan Complex rocks are
unconformably overlain by Tertiary age continental and marine sedimentary and
volcanic rocks. These Tertiary age rocks are locally overlain by younger Quaternary
alluvial, colluvial, and landslide deposits.

SITE GEOLOGY

The site geology, as mapped by Kleinfelder, is presented on Plate 2. The site and
surrounding vicinity has been mapped by Jennings and Strand (1960, California
Division of Mines and Geology Geologic Map of California, Ukiah Sheet). They indicate
the site is underlain by undivided Cretaceous Marine sedimentary and meta-
sedimentary rocks. A more recent publication by Wagner and Bortugno (1982,
California Division of Mines and Geology, Regional Geologic Map Series, Map No. 2A,
Geologic Map of the Santa Rosa Quadrangle, California) mapped the area adjacent to
the south of the Jennings and Strand (1960) publication. Wagner and Bortugno (1982)
indicate the unit which Jennings and Strand (1960) mapped as undivided Cretaceous
Marine sedimentary and meta-sedimentary rocks as the Tertiary-Cretaceous age
Coastal Belt member of the Franciscan Complex. This unit contains marine sandstone,
shale, conglomerate, minor limestone and rare greenstone.

Jennings and Strand (1960) did not identify any landslide features at the site or within
the immediate site vicinity.

SUBSURFACE CONDITIONS

The following table summarizes the drilling program performed for this investigation.

93276\SROSM070R2 Page 5 of 13 April 29, 2010
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Table 1: Boring Summary

1.D. ‘b | Location s%?‘ﬁ-‘.g ?fft) Sl (i c:oﬂ?ﬁited ngr%t?kt?ﬁ)
R-08-001 | 103+72 9 feet left 55.0 2105+/- 5/13/08 8.5®
R-08-002 | 103+08 43 feet right 70.0 2093+/- 6/5/08 21.5
R-08-003 | 103+71 43 feet right 75.0 2089+/- 6/3/08 18
R-08-004 | 104+35 40 feet right 70.0 2092+/- | 5/28/08 20.5

™" Approximate distance from highway centerline, facing in direction of increasing stationing.
@ Depth to top of Weak Surficial Bedrock.

Boring R-08-001 was drilled on the west side (westbound lane) of the roadway outside
the limits of the active landslide mass. Sandy clay with gravel to silty clay fill extended
to 5 feet below ground surface (bgs) in this boring. Beneath the fill, colluvium extended
to a depth of 8.5 feet bgs, where weak surficial bedrock (disaggregated meta-
sandstone) was encountered to approximately 22 feet bgs. Beneath the weak surficial
bedrock, more competent bedrock (meta-shale and meta-sandstone) was encountered.

Borings R-08-002, R-08-003, and R-08-004 were drilled within the main landslide mass
approximately 30 feet east of the east edge of the roadway. These borings were drilled
on a temporary access road Caltrans constructed after the landslide occurred.
Landslide deposits (layers of sandy clay, clayey gravel, and clayey sand) were
encountered in these borings to depths of 16.5, 18, and 20.5 feet bgs, respectively. In
boring R-08-002 colluvium/ decomposed bedrock was encountered beneath the
landslide deposits up to a depth of 21.5 feet, where bedrock was encountered. Borings
R-08-003 and R-08-004 encountered bedrock beneath the landslide deposits.

Upon completion of drilling, inclinometer casing was installed in Boring R-08-003 to
facilitate the monitoring of the landslide. The most current survey (9/11/09) of the
inclinometer installation indicates approximately 0.14 inches of down slope
displacement since its initialization (6/12/08). Movement occurred along a relatively
concise plane at approximately 11 feet below the ground surface. While the signature
of movement on the cumulative displacement plot is consistent with typical landslide
movement, it should be noted the magnitude of displacement is within tolerance for
instrument accuracy (0.3 inches/100 feet of casing). This movement corresponds to a
landslide failure surface that was noted in Boring R-08-003 at a depth of 10.8 feet. A
second landslide failure surface was identified in the boring at 12.5 feet bgs, and
landslide deposits were encountered as deep as 18 feet bgs. As such, continued
monitoring of the inclinometer installation is recommended to confirm the displacement
at 11 feet, and to assess potential future movement at greater depths.

The bedrock encountered in the borings primarily consisted of meta-shale and meta-
sandstone, varying from very soft and disaggregated to moderately hard and slightly
weathered, very intensely fractured to moderately fractured. Due to the large range of
bedrock strength and weathering, transitions should be considered approximate and the
depth of active sliding should continue to be monitored by inclinometer readings.

This is a summary of conditions encountered in the four borings. More detailed
information is presented on the log of test borings. Variations in conditions between the
borings should be expected.

93276\SRO9MO0O70R2
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Our interpretation of the surface and subsurface geologic conditions is presented on
Plates 2 and 3.

8 GROUNDWATER

Due to the use of drilling fluid, it was not possible to record groundwater depths at the
time of drilling. Moisture/density test results indicate that most samples below a depth
of 6 feet were saturated or nearly saturated at the time of drilling. Seepage noted at the
ground surface near the center of the landslide mass shown on Plate 2 is implied based
on review of aerial photographs and the presence of phreatophytic vegetation. At the
time of our investigation however, free water at the surface was not identified.

Water levels in the piezometer and slotted inclinometer were measured by Kleinfelder
staff. On December 9, 2008, March 5 and September 11, 2009 the groundwater level
was measured in the piezometer that was installed in Boring R-08-001. On June 12,
August 21, and November 4, 2008, March 5 and September 11, 2009 groundwater
levels were measured from the slotted slope inclinometer that was installed in Boring R-
08-003. Results are tabulated below. For design purposes we recommend groundwater
should be assumed to rise to approximately elevation 2091 feet. Please refer to
“Design Forces” in section 11 for a more detailed discussion of design groundwater
levels.

Water depth measured from ground surface (feet)
Date R-08-001 R-08-003

(Ground Elevation) (2105 (2089°)
6/12/2008 |  -ememeee- 87
8/21/2008 | ~----me- 91
11/4/2008 | --emeeee- 7.6
12/9/2008 . D D
3/5/2009 7.1 7.3
9/11/2009 12.7 10.5

9 CORROSION POTENTIAL

Chemical analyses were performed on two (2) samples collected from the borings to
evaluate corrosion potential of the on-site soils. Testing was performed by AP
Engineering & Testing, Inc. in Pomona, California. The results of the corrosion tests are
presented in Appendix B.

Based on the Caltrans Corrosion Guidelines (2003 version 1.0), a site is considered
corrosive if one or more of the following conditions exist for the representative soil
and/or water samples taken at the site: chloride concentration is 500 ppm (0.05%) or
greater, sulfate concentration is 2000 ppm (0.2%) or greater, or the pH is 5.5 or less.
Based on these Guidelines and the laboratory test results, the site may be considered
non-corrosive to steel and concrete.

10 EARTHQUAKE FAULTS AND SEISMICITY

According to the Caltrans Seismic Hazard Map and Report (CSHM, Mualchin, 1996 with
errata dated March 2006), the nearest fault is the Maacama-Brush fault, which is

93276\SRO9MO70R2 Page 7 of 13 April 29, 2010
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located approximately 7 miles east of the site. The Maacama-Brush fault is capable of
generating earthquakes with a maximum credible earthquake (MCE) magnitude of 7.25.
The Caltrans Seismic Hazard Map and Report (1996) locates the site between the 0.3g
and 0.4g Peak Bedrock Acceleration (PBA) contours associated with the Maacama-
Brush fault. We recommend a PBA value of 0.4g and corresponding Peak Ground
Acceleration (PGA) of 0.4g for the use at this site. The PGA is estimated based on site
soil class C. A portion of the Caltrans Seismic Hazard map is shown on Plate 5.

The site does not lie within an Alquist-Priolo Special Studies Zone (CDMG, 1997). No
active faults are mapped crossing the project site nor do any project towards the site.

11 GEOTECHNICAL AND FOUNDATION RECOMMENDATIONS
WALL LOCATION & DEPTH

Based on the field and laboratory data and our slope stability analyses, it is our opinion
that, without remediation, the material designated as currently active landslide deposits
will continue to move downslope, and this will remove lateral support for the roadway.
We recommend that a wall be designed to retain the roadway together with underlying
soils. The proposed wall location is shown on Plate 2. At the direction of Caltrans, the
wall is located approximately twenty-one feet east of the highway center line. The
lateral limits designated by Caltrans for the proposed wall are approximately between
stations 102+75 and 104+50, within the central portion of the currently active landslide,
for a total wall length of approximately 175 feet. The proposed wall location is located at
the top of the headscarp. At the direction of Caltrans, the finished grade at the base of
the retaining wall will be approximately elevation 2091 feet, resulting in an exposed wall
face of approximately 10 to 14 feet.

The currently active landslide appears to be approximately 11-feet-thick immediately
down slope of the proposed wall location, with the bottom of the currently active
landslide occurring at the top of older, but still recently active landslide deposits
(estimated movement within the past 50 years). Over time it is likely that the currently
active landslide deposits will continue to translate downslope and we recommend that
the wall be designed to retain all soil and rock that is located above the surface of the
weak surficial bedrock. Plate 6 illustrates the approximate elevation of in-place bedrock
along the length of the wall. At the proposed wall location the depth to the weak surﬂcnal
bedrock is estimated as 16 to 20 feet.

SOIL & ROCK PARAMETERS

Based on the results of our subsurface investigation and laboratory testing, subsurface
materials within the retained height of the proposed retaining wall consist of fill,
colluvium, and weak surficial bedrock overlying variably fractured and primarily slightly
to moderately weathered bedrock, mainly comprised of meta-shale and meta-
sandstone. A cross section along the length of the proposed wall depicting our
interpretation of the subsurface geologic conditions is presented on Plate 6. Based on
our review of available data, we recommend that the following parameters be used for
retaining wall design. These values represent our best estimate of actual soil properties
and do not contain a factor of safety. Appropriate factors of safety must be applied
during wall design. A surcharge pressure of 270 psf should be applied to the roadway
surface behind the wall in accordance with Caltrans Bridge Design Specifications.

93276\SROIMO70R2 Page 8 of 13 April 29, 2010
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Table 2: Soil & Rock Parameters for Retaining Wall Design

D?}ﬂgr&xgﬁzm LOt?tl Bulj’ y‘?nt llangle of Cohesion
ni ni nterna
Type Hgfa;fi"’fgf’vﬂ;u Weight | Weight | Friction (va) Ka | Ky
Location (it)’ (pcf) (pcf) ¢ (degrees)
Fill (Qaf) and
Colluvium 16 t0 20 137 75 30° 0? 0.33* 0°

(Qc)
Surficial Weak 2 > 4 46
Bedrock (KJf) 22 to 31 147 85 40 0 0.22° | 4.60
Bedrock (KJf) NA 147 85 45° 0° 0.17* | 5.82°

' See Plate 6 for anticipated thickness along wall, depths were estimated based on interpolation and
extrapolation between borings which are offset from the proposed wall location. The depths should be
considered approximate and variations should be expected.

? Based on correlations with field penetration test data and soil type.

% Strength was estimated based on TXUU tests, correlations with field penetration test data, and material
type.

* Coulomb method of analysis with 8 = 0. The effective width to which the pressure is applied should be
in accordance with Caltrans Bridge Design Specifications, Chapter 5.

® Material in front of the wall has a very low factor of safety and should not be used in determining passive
pressures.

® This value assumes that wall construction will result in a horizontal bench, at least 10 feet wide, at the
toe of the wall.

We understand that seismic wall loads will not be used in design since this is not a
“critical” structure.

DESIGN FORCES

Based on our discussions with Caltrans, it is recommended that the wall be designed
assuming that all fill and colluvium below the wall may slide and pull away from the wall
face. Therefore, no passive resistance should be assumed from material overlying the
weak surficial bedrock. This is indicated in Table 2. In addition, because drainage may
occur slowly following a landslide, it should be assumed that the water level behind the
wall may not drop as quickly as the water level on the down slope side of the wall,
resulting in an excess hydrostatic head on the back of the wall.

As discussed previously in this memorandum, we recommend that the wall be designed
for a groundwater level that is approximately elevation 2091 feet. The wall should be
provided with adequate drainage to prevent the build-up of hydrostatic pressures above
this level. However, the critical design case discussed in the previous section assumes
that material in front of the wall may slide and pull away from the wall down to the
elevation of the weak surficial bedrock (this approximate elevation is shown on Plate 6).
As this material pulls away, the water level immediately down slope of the wall will
necessarily drop to the top of the weak, surficial bedrock (the bottom of the currently
active landslide). However, the water level behind the wall may respond much more
slowly. As a result, we recommend that the wall design assume a differential hydraulic
head across the wall. The water level behind the wall should be assumed at elevation
2091, but the water level immediately down slope of the wall should be assumed at the

93276\SRO9M070R2
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top of the weak surficial bedrock. Design pressures (both active and passive) should be
based on total unit weights above the water table and buoyant unit weights below the
water table. Design water levels are illustrated on Plate 7, Design Cross Section.

TIEBACK ANCHORS

We recommend that tiebacks derive their support solely from the relatively competent
bedrock formation below fill, colluvium and the zone of weak surficial bedrock. The
tieback unbonded length is the distance from the back of the wall to a point that is 5 feet
beyond the surface of the relatively competent bedrock and is based on the elevation
and inclination of the tiebacks provided in the unchecked details dated April 19, 2010
from Caltrans Structures Department. The tiehack details show tiebacks located 8 feet
from the top of the wall at an inclination of 20°, based on this the unbonded zone may
be taken as approximately 45 feet.

SOLDIER PILES

Soldier piles should gain their vertical resistance from friction in the bedrock, below any
fill or colluvium. Based on our stability analyses, terminating the piles with their tips in
the weak surficial bedrock yielded a factor of safety that was less than 1.3. Embedding
the tips a foot into the competent bedrock resulted in a calculated factor of safety of 1.6.
Due to the uncertainty in the depth of the contact between the weak and competent
bedrock, we recommend that soldier piles be designed to penetrate a minimum of five
feet into relatively competent bedrock (five feet below the bottom of the weak surficial
bedrock). Deeper penetrations may be required to satisfy wall vertical or lateral loading
conditions. If, during construction, competent bedrock is encountered at depths that are
significantly shallower than shown on Plate 6, Caltrans Office of Geotechnical Design
North should be notified for it may be possible to reduce the length of some soldier
piling. No piles shall be shortened until personnel from the office of Geotechnical
Design North have evaluated the bedrock encountered during drilling.

Bedrock quality varies widely. We recommend that soldier piles be designed for a skin
friction in bedrock of 750 psf. This value applies to both the weak surficial bedrock and
the underlying more competent bedrock. It is intended for use in a working stress
analysis and contains a factor of safety of approximately 2.0. Because of the fractured
nature of the rock and the difficulty in removing slough from drilled holes, end bearing
resistance should be neglected.

The depth to in-place bedrock varies. A sketch of estimated bedrock depth along the
length of the wall is provided on Plate 6. We estimate that the depth to weak surficial
bedrock will vary from approximately 16 feet to 20 feet at the proposed wall location.
The depth to relatively competent bedrock is estimated to vary from approximately 22 to
32 feet.

LAGGING

To protect against loss of material, lagging between piles should be provided extending
through fill and colluvium to the surface of the weak surficial bedrock, approximately 16
to 20 feet below the top of the retaining wall. This will require temporary excavation up
to approximately 8 feet below finished grade on the downhill side of the wall.
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WALL BACKFILL

We recommend a one-foot-wide layer of Class 1, Type B Permeable Material be placed
behind the back of the retaining wall face. To prevent internal soil erosion, we
recommend that filter fabric be placed between the permeable material and native soil.
To prevent the accumulation of hydrostatic pressures behind the wall, we recommend
that HDPE shims be installed between the lagging members.

To reduce backfill pressures, we recommend that any backfill placed within five feet of
the wall (measured horizontally) be compacted with lightweight, hand-operated
compaction equipment. Over-compaction of this fill can greatly increase wall pressures
and/or deflections.

12 SLOPE STABILITY REVIEW

Kleinfelder performed slope stability analyses for the project using “Slide” version 5.03
by Rocscience. Plate 8 presents the results of an analysis of the recently active
landslide. This analysis was performed to back calculate the residual soil strength
within the landslide deposits. Plate 8 presents the results of an analysis along the
identified failure surface. For this analysis we used the geometry of cross section A-A’
(Plate 3). The internal angle of soil friction that produced a factor of safety equal to one
was approximately 30°%, which was used in our subsequent analyses. A similar analysis
was performed for the currently active landslide and yielded similar results (factor of
safety = 1.08).

We then added the proposed retaining wall to this section and ran the model again. A
270 psf surcharge pressure was applied to the roadway area above the wall. The wall
was modeled as a series of rigid piling with sufficient shear strength to force the
landslide below the tips of the piling. The result of this analysis is summarized on Plate
9. Based on this analysis, with the wall socketed a minimum of 1 foot into the bedrock
underlying the weak surficial zone, the calculated factor of safety against global
instability was approximately 1.6.

Finally, we checked the slope stability of material below the wall to see if removal of the
specified 12 feet of soil would improve stability of the remaining landslide deposits down
slope of the wall. Based on the general plan provided to us by Caltrans, we have used
12 feet as the approximate excavation (finished grade = elevation 2091 feet). A result
of this analysis is shown on Plate 11. Removal of this material did not increase the
slope stability factor of safety, which is approximately 1.0.

13 CONSTRUCTION CONSIDERATIONS

* Materials to be excavated will consist of fill, colluvium, and landslide deposits.
We expect groundwater will be encountered at shallow depth. Depending on the
time of year, caving conditions may be encountered during drilling for the piles
and tiebacks due to the granular nature of portions of the fill and landslide debris,
and the intensely fractured and weathered nature of the rock. Temporary casing,
drilling under slurry, or placement of slurry cement backfill or concrete and
redrilling may be required to control caving and should be performed in
conformance with the provisions in Section 49-4.03 “Drilled Holes,” of the
Caltrans Standard Specifications.
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o We expect groundwater will be encountered in the pile and tieback holes. Pile
and tieback installations may require dewatering or the placement of concrete
and grout under water. If water is present and the holes are not dewatered,
displacement of the water by means of a closed system using a concrete pump
or tremie tube to place concrete and grout at the bottom of the holes will be
required in conformance with the provisions in Section 51-1.10 “Concrete
Deposited Under Water,” of the Caltrans Standard Specifications.

o Vertical cut sections should not be deeper than five feet without shoring or
sloping in accordance with CAL/QSHA Standards.

e Sufficient and timely observation during construction should be performed to
correlate findings of the investigation with actual subsurface conditions exposed
during construction.

e The contractor should research utility locations and take necessary precautions
to protect-in-place or relocate utilities as applicable, prior to excavation.

o Ponding of water adjacent to the structure should be avoided. During and after
construction, positive drainage should be provided to direct surface water away
from the landslide and retaining structure. In particular, it is extremely important
to collect the drainage from the east side of the road that currently flows over the
face of the landslide. Surface drainage should be routed to suitable disposal
areas away from the landslide.

14 CLOSURE

If you have any questions regarding the information provided herein, please contact us
at 707.571.18883. E—

Terry Craven, GE 257277k ¢ ¢ \ 0
Principal Geotechnical Engineer—~

William V. McCormick, CEG 1673
Principal Engineering Geologist
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15 ATTACHMENTS
Plates

Plate 1....... Site Location

Plate 2....... Site Plan

Plate 3....... Cross Section A-A’

Plate 4....... Regional Geology

Plate 5....... California Seismic Hazard Map

Plate 6....... Approximate Subsurface Geology Along Proposed Retaining Wall
Plate 7....... Design Cross Section

Plate 8....... Slope Stability: Back-Calculation

Plate 9....... Slope Stability: With Wall 1’ Into Bedrock

Plate 10.....Slope Stability: Slope Stability: Down Slope

Appendix A

Log of Test Borings (LOTBs, 6 pages)
Appendix B

Laboratory Test Summary
Laboratory Test Data Plates B-1 through B-5
Corrosion Test Results (AP Engineering and Testing, Inc.)

Appendix C

Slope Inclinometer Monitoring Results (1 page)

93276\5RO9IMO70R2 Page 13 of 13 April 29, 2010
Copyright 2010 Kleinfelder



7N
. KLEINFELDER

Bright People. Right Solutions.

PLATES




93276-LOC.jpg

Images

ATTACHED IMAGES
ATTACHED XREFS:

| 4 : I Y L T
I Fn

SR_Fioate

03pm,

J g
( o
i uare -\\f

LAYOWL-QlEfdidt 706 Dec 2009, 2

A\MEN 253 P 7.6 and 7.75\CAD\

1oNs

ROJECTS\Projects\Active\93276 Caltrans multiple locat

-
\

DRSS Sar e Ll S L,

\GEOTECH_P|

’ i ; y 500 L8 ‘o s A
ey S B f ) i Lt

4 Y i ':f : \ H K L] 1t} ¢ v

g ¢ G ek g Lo !f,;;e».-.-;\- i f 3 0
el : : utfe . \ \ 1.5 T .

ail wa-rrah; mh n-\ mm nn\g;::riﬁ lam.»ﬂm,cs ¢ _ % 5 1.5
i |2 T rade ] ik APPROXIMATE SCALE (miles
| e de i e R 7
g : i | Reference: TOPOI National Geographic Holdings, 2001
A P~ PROJECT NO. 93276 SITE LOCATION PLATE
= fﬁ\ : DRAWN: NOV 2008
= i
Of | DRAWN BY: PH
|\ KLEINFELDER : q
= Bright People. Right Solutlons, | CHECGKED BY: B 7
7 _ ; EA 01-476201
GE : www.kleinfelder.com Abidheg il HIGHWAY 253 P, 7.6
3 : ’ 93276-3.dwg MENDOCING COUNTY, CALIFORNIA




.

LY

NGO WD ALNNCD ONIJOONZI
9L W'd 852 AYMHOIK
L0Z9LL0 WS

Emp 194786
e NERE]

WO SBPIOJUIBI WA

wwognos by spdoad g

e

AR OISIHD

NVId LIS

Sarkd

A NMYEa

8002 AON

NARTET

94ZE6

"ON LO3r0Md

N
I TIINIT T

.
{

afedaeg

adoising
Gury uoisgsg
daziD pog

(Leyo uonesynuap!
IPISPUB| SIUDIDIDS) JOGLUNN
uopesyiuan| aplspueT]

PY||EISU] JDIBLI0ZBI
paisy| Jejawouou] adolg
Biofitezelon]

Bujlog @1eLux0lddy

2aly dI20g 2je0|pul SBINLOIEH
"USWBAOI JO UonoaNg
21E010U| SMOLY BPISPUET

(a1ewixoidde aiaym paysep)
WEWOD Bplispuen

uojjes0" uonIasg
$50J0 ajew xolddy

(o1ewixordde aiaym paysep)
oeuo) ofoiesg

saoupag xaidwey uessiouely
WInIAN||0D

1

Il [21a

NOILYNYT

1s)

.mv.v 00-80-Y

(D

I

dXd

o)
Je0 /

&

(1993) H1vDS ALYWIXOH Y

e e e )

0s

ONINIVL3Y
AYO40HALS

0 74 0§

4

L

060T

0L

PR

(18) £00-80-H

0 i SURMEE

— OOV

Guprspeoy dwe Bumays odoy palepdn5002-8

)
=)
=
e

o LH3ATND
: @&l

‘suenien wou doy Aydesbodoy iduyy oseg

TIVM

ejes) 'wdoZ GIREIAMIOYET (OEMTOHL PUE 9L Fid £5C NIISUSH

£33
B
FE6
nuHH
mm
Qoo
>HE
omng
@
@8
.
Oam
b=l
Dog
ANt
mE0
Zz8
gz
pete
252
B
282
S @
=5
By
7}
g%
A
o &
T ow
o
3=
° 3
g 8
2
o ow
2 o
i &
a 49
ik
m.. =
5 &
g g
a1
@ N
g5
E
2
3
=8
&



—_——

LBIM 2L HLHON

VINHO=TYD "ALNNOD ONIJOONZN Brp*
MR LW 52 Avigih i U g (23) STVOS LVAIXOYILY
LOZOLY-L0 V2 T OEEaNST|  SUSRnoS B &%Eﬁm.....m !
£ )= eV o R S AT
SAr/Hd ‘A8 NMYEA
8002 AON INAMYEQ / \\\
ey % - ¥ NOILLDIS SSOND B%E5 ON Loaroud = (s12woidde eisym paysep) ﬂ (wey2 ucheoyUep) BpyspUE| BoUBIBLel) Siil
. 1wei0g oifojoan JBGLUNN UONEBOIUSP| SPISDURT :
‘2 3LV 'NVId 3LIS SHL NO NMOHS SY ONIddvin ONY 1001 XoId0D UBISUEI i) O S HB ) ﬂ w\/,
AHVEDOLOL FHL WOHS Y3410 Avinl ONY 8002 ATNT ) JOBIUCD apjispue N
NI G3A3ANNS C1314 T2AT1 ANYH SYALY-¥ NOILO3S
‘FLON i 1ROy ied palleisy) Jerewounou) adoig (1)
wnAnjeD oD Pajjeisuy| J2}aLW0zald (d)
NOILYNY X3
(1334) IONVLSIA ILYNIXOYddY
0se ore 0z 00 08z 09z ove 02z 00z 08l 09! or 0zL 00l 08 08 ov 02 0
7 L _ 1 % I _ 1 _ L u 1 _ H i 1 _ 1 | | 7 _ 1 ﬁ | _ ] u L _ ) g 1 i
— 020
i i L
A — O¥0Z
030z —| — 0902
L s i
M B ~ ..Il..._ - M
3 | 8
9 veoz —| N O —os0z 9
= 2 AREN 2
= N ™ =
5 S 3
m ) m
| m 00z — (s} g00-80-4 I\ = 0042 m
= ) ONIHeE / 2 ™ L m
S Su i b
3 @iz . —oziz 3
= X ,._, 2
o 3L3HONGD o
T ovlz — LIVKHdSY 40 3903 3LIHONOD / —orz M
= S B L1vHdSY 40 3903 -
7 S6ZAMH 3 N 904
091 — ’ ) stoouazg — 0912
() Loo-80-2 WIDIENS
- ONIHO8 YYIM 40 INOZ -
021z —| — oLz

VO 'YSOU VLINVS
“S434X Q3HOVLLY
‘SIOVINI GIHOVLLY

d HO3L039vN T OVD

2e0 YIS "WOELE ‘6002 AON ST OFALGNA (LNOAY \GYDIGL L PUR 9/ jid £o2 NIWiSUSFE0] 2dnin sueIlied 9zE6AIONSIR0IAS 1DTrOY,

Bdl's9p2082 Da :sebew|



1 10294110 ¥ = eS| Tomnes EnE SidoEd yBHiE USIIPS SUPRT "< 10 1994S e ‘BuIGiI=O J0 dapy aw_%hﬁww T T b T

14 i “awwad| &G TSNS Q.V% R S e LT
00z ADN N /qu"\m\

A ADQIOIAD TYNOIDIY 94286 "ON 19SrGHd

(saf1W) ITYOS JLYNIXOUdelY

€ 0 gL £

DT WEDE T
UG SNOIVTFAIT) PApLAIpU[)

QULIEIUUOW dUB0L)sIa(J -0 ]

il saodep sotLay |
A auLrewuon Lrsulagendy

WAL Y

(P20} fippmiosdds aaaym paysucr)
aneg

{Paadafuy 10 (puoUTPYLE
wueo] MEIUAT0LAED 2.0y M PayYSD(T)

| 0o 1083U0D

NOLLYNV X3

VO 'YSOH VINVS
S:IUX QIHOVLLY

Bewy :g39VINI QIHOVILY

\SLOAr0Hd HOFL03DNN 3N av)

-safiewy Bdl'vg1 906200 'sebew) Bdl£61905

3f0,

SNOAYT  \AYONSL'L PUB O'L Yid £5Z NBIWISUCHE0] 8idinus SUBN|2D 94ZEE\RMIOVISID

$BIEOId US 'WeDSI0L "600Z AON £2 QI HTHA

Z 0Q :sal

€61805Z 00

Bdl'o0zg08z 0q ‘ssbew; Bdl



Images: HzrdMap96 copy.jpg
CAD FILE: \192.168.23.1\Wol1\Users\GEQTECH_PROJECTS\Pr

ATTACHED IMAGES:
ATTACHED XREFS:
PLEASANTON, CA

g

ojects\Active\93276 Caltrans muitiple locations\MEN 253 PM 7.6 and 7.PRCADED: LAY EOT 200855 2pm, jsala

==

EXPLANATION

Peak Acceleration
Peak Acceleration
Peak Acceleration
Peak Acceleration

0. 3g Peak Acceleration

0.2g Peak Acceleration
-~ 0.1g Peak Acceleration

0q 09 UG 03

Special Seismic Source (SSS)
Faults with Fault Codes (MCE)

State Highways
County Boundary
Latitude & Longitude

Contour
Contour
Contour
Contour
Contour
Contour
Contour

conlsined ga I'\: gk g
ifermaton.

(Lo

APPROXIMATE SCALE (miles)

.y PROJECT NO. 93278 @ALﬁggﬁéﬁ gﬁ:ghﬂlc
g N DA alele (MUALCHIN 1996)
KLEINFELDER P22 —
\ Bright Pecple. Right Sofutions, | CHECKED BY: JR EA 01.476901
L = =-
T oy Kleinfeld FHETIE HIGHWAY 253 P.M. 7.6
o Reerercom 93276-7.dwg MENDOCINO COUNTY, CALIFORNIA

PLATE

5




VIND A3 “ALNAOS ONIOOON BME6-9.266 e = —
9'4 W'd §SE AVAMHEIH YN 21 £ I i ko1 i it o
NOLIYG01 S5V 0 5 e G| ORISR vidond 3B (531) TWOS IAMIXOUSY : NI
] 3 e LT Gt o D B R e S
9 | & T TIINIT T £ . liEmieessmiiioe
5002 AGN Tl /.ﬂﬂ&\
"TIViR DNINIV.LIY G350d0¥d 2NOTY .
avid | ADOT0ID ADVRINSANS ILVAINOESIY (94226 ON LJ3rodd s
(1334) DNINOILVLS AYMOYOY
0S+70L 0o+aL 0S+E0L 00+ 05+Z0L
‘UONE00| LORDSS ik
a1 J0 ado|SUMEP 1SIXE S)ISCUSP SPISPURT UMOYS Su2 - V1S , VLS ; 1 V1S ,....‘,_.mog_qDN
susodap apyspue ou ‘aord 8y} JO UoRED0; aul Buopy
‘papadie 29 PINOYS SUONBLIEA PUE EmEMxEn_n_,m | L
PEISPISUCS 20 PINOYS UMOYS Sjuoxd aUL *Loiesg| fiBin
pasodesd 2u) LWoy 19540 2. yolym ‘suoneoo| Buueg W CMJVG A00ua=8 .
Sy0ads Bu} 12 AIUO SISXD UCHELLICIU S0BUNSGNS U g A N 008 g
‘sBuilcg peozds Alapim uamiaq uchelodenxe pv) o 4... e S e | ..um
pue uonejadiaul Ag pezyeieual iem oyed m e (1py) MooYOoIE WIDIIENS MYAM o
SIy} UO PEiESIpUI ¥S0.Paq 4O Wdep puUB siofel oS Byl BLON s i oo = T o e e e ] L =
> e i!wl.' B [ (oD) WNIANTI00 =
L e e ™ T s e ] 4
m oo ¥ () T4 ) Loosz
BUHOIdy ISUM \ (L ; H
POUSEQ 0BIUCD SIB0I0DD 3 \.\u R =
L b <
= -5
sooipag xajdwes Uzosiously ey m @ o Q8 “le =}
_ A =] >3 @ - =z
i) [shop 4 4 e sl ogLe =
wnpnes  {90) it g3 3|6 8= i
| | = & L AES m
~ N g~ 3 2 & £ L =
= ERuy (1BD) 2
3
NOILYNV 1dX3 - /r TTvM 03SOdONd
SNYHLTIVO 40 d0L

VO 'NOLNYSYId
SIFUX QIHOVLLY
'SV GIHOVLLY

Bdi*yjes Buoie ABojoab sebewy 6 gg 5057 0q sabew)

VOVONGL'L PUE 92 Wid £52 NINISUOTEI] SidHnw suesjeD 9/ZERBMIMEIRS0IA\S 1DArONd HOZL0IOVN 3114 avo

d9g:1 ‘6002 930 80 Q3LPGTE (LNOAVT

12180 HS "W




YINHOAIVD ' ALNNOD ONIDOANIN Bmp . ‘
'L Wd 85T AFMHSIH m”,_“ﬂmm.n_m SRR S (o2y) EfLieS] m.r«.s__xomn_n_{ o i Dot 1 4 e 1 e i
HEs v o ETTETTS|  SUeRRios Bl “oidoad g E—
L
Sarma ewa| &2 TIANIZT T T W e A
OL0E NWTF NG /{\ 4
2uma NOILDIS SSOUD N9ISIa Siz58 ON Jo3rogd S {s12wixoidde asaum paysep) ) a (ueyd uonesynUep! BpSpUR| SauaIs;el) .
1983U00 21601030 " Y I8GUUNN UOIEoLILaR] SpsSpURT =
2 31%1d ‘NYId 3LIS ZHL NO NMOHS SY ONIddYIN ONY T (s1ewixoidde sieum paysep) (7
AHAVHOOJOL IHL WO ¥3410 AYA ONY 800Z AINP eaupeg ¥RId oD LedaUgLy i orIUCH SpIISpUET f / b
NI G3AZAYNE A71314 T13A3T ONYH SYM V- NOILO3S
=R 12D paj|ejsuy) Jajetouou) sdojg (1s)
‘FLON
wnianeD 20 pallEISY| JajRwezsld (d)
NOILYNYIdX3
(1334) IONVYLSIO TLYINIXOHIdY
0gE ore 0ze 00E Q82 09z ore 0ge 00z 08} 03l ovL (o4 00k o8 09 o V4 0
[ | T NI | I AT ISR S S AN R NS W AU AN) NN SN ST | | bl
1 -
0z0z — o — o0z
[ 1 HA
i . ™ L
) T .Jlr(;._.l!.l.l
0¥z — g e — o0z
. e 3 O 4 . 5 L
2 i T Lh&f_(uvﬂ_ . Ol/ T
o EATe) e ey
0802 — s F;mmw:w — 0902
2 e ST >
° ] NE7 B =
w E P
0807 — - =}
= NOLLYAZTE SLVWIXONEEY HOd 8 3LV1d 0EE %
= | 35 'ONIDOYT 40 WOLLOE BLYRIXONEYNO0H]3E VIDIHHNS I\ =
N HYEM 20 JOL/TIWAM 4O LNCES NI 13437 YILYMANNOND ; (1602 NOILYAZ r W_
= ) ILYAXOYedY) TIVAM MOT38 J0VHD
m 0042 — e A LG e l\ QIHSINIZ SY NOILYAZTE IWVS LV SI — ooiz H
m R ey T4 ONIHZE T2A37 ¥3LYMANNOND il
2 - ,_ -0
= oziz —f {19) £00-80- ONEOE — ! B 5
o} N0 42 dol N gt Wk §
= 4 i A . Y N T S =
ﬂ X | ,fw../. T ﬂ
, ; 30 e
M opiz — 3138ONQD LTYHESY H0 3903~ - 3LTHOMNOD . —oviz M
= i S i 5%%« 40 3903 T~ =
sz AN D | L3N 904 i
09LZ —| ; Ury) oowazs —09)2
Wl ,. wolEns |/
i RNiRR ¥v3M 20 3NOZ — 90 L
08LE — — 0BLE
—
R LSIM 24 HLNON ”

VO VYSOM VINVS
S43UX O3HIVLLY
SOV Q3HOVLLY

\QVOISLL PUE 87/ Wd €52 NISUOLED] 3idiiiiw sueijed 92ZE6\2NI0SI98I0Id\S LO3M0Nd HO3LOIONN 3114 avd

12204 YS WOOLE '0K0 Vel S Q3NCSRA (INOAVT

Z 00 sebew)

:sefiew Bdf'geg.05;

Bdlyy aield



ERA .|

NOILYTINOIVO-X0YE V-V NOILOZS SSOHD *ALIMEV.LS 3d07S

YINHOLIMYD "ALNNCD ONIDOANIN

oL ‘A8 A3X03IHO

TN

9'L-BSZ-NIN-L0  9'L 'W'd £52 AYMHDIH S

A8l suonnjos aybry *adoay wbLg

1029l # Y3
SISATYNY DILV.LS ‘SNOLLIAONGD DNILSIX3

600¢ J34N3AON 3Lvd W\MQQN‘&)\\M!N&

9/2e6 T ON 103rodd

— ==

[

omm

0se 00E 0se 002 [ET ele]) 05
1 I 1 I L 1 ) ! L L

2] o._m‘

ETTTLIT 2RI

S L I

051

L IENEA DR WIOISND
B|ge ] ISEA (80BING IBIEM
ssaibap gy 19|Buy uonoL4

jsd 0 iwoIsaYoD

eual £k 1 uBiea N
quiomon-ayop edAl yibuens
yooipag

L lanjeA NH wWoisng
9|qe L J2lep 1B0ELNS 1ZBAN
sealbiep 0g (2(Buy uoalY
jsd 0 :ucisaYyCD

cUAl ZeL blea nun
quioinoD-1ep (add | yibusng
Isedaq plispueT

@@ 1912 A\ 1 B0BNG 1B1E g } M m
saaibep of :@jbuy ey ﬁ e : “ -
15d 0 (uoisayEy | :anjeA N Woisny £'g -
SNl LEL BB LN gige) tojepm j002UNG J8lEM 0" =
quione-yel adAy yibuansg seafizp og sa/BUY UOoL 3 N
I jsd p :uoisayon S°p -
eyl LEL BB M HUN £or C
quioinoD-Iyol :edh | ibueng 0k F
WAIANIOD B -z
zég [
@oens ajqeene Alea] m..m =
1@ouads (pouian sishieuy oo I
6002-1 L ;pasiAay P o
6002- :21eQ 0rz =
e o g-Noeg 1€-01-8002 (BWEN 8fi4 871 L
5Tt o
it &
[ -
§°0 -8
50 C°
0 o
0°0 -
zeupe3 AxaTes [

3|qe JeIB M (8JBUNS B
soalbap 0y :o|Buy LoIoL4

| 18N[EA M- WOISND) . \

agl-

0%~

S T B T e

L 1anfeA N Woisng

DN LR

4]

Jsd o (uQIsBYOD

eu/al Lk ublap win
noQ-1uoly (edi) uibuens
S[o0IPag paURNEIM

L A

N
ot




oL ‘A8 d3IXMO3HO
@ w.h.mm_mmﬂmm_.ﬁo mwzxwom”%m_/ﬁww,o_ﬁ%ﬁ DND A8 suonnjos aybiy -ejdoad 1ybug \Ili/
1029.4% # V3 0102 AQVANYT -a1vd QMQ qm.."\\(\nm qv\\
SISATVYNY DILVLS 'SNCILIONOD d3A0YdINI
’ " 97286 - ON 1J3rcHd /Iu.l-\
I1V1d MO0Ha38 OLNI .} GIATIGNI TIVM V-V NOILOIS *ALITIGVLS 3dOTS —
Q a_m. an“—.

cmv obr u._mm

. 1 L

[
I

G0¢ 051 oot [
L

It 1 L L L ] 5

PISLOT ROS

1 :enjeA NH Woisng

alge ] IS M (90BN 121 M
saa16ep g :9|Buy uonol4

15d o :uoisayon

gH/al Le1 Wbien kun
quoineg-iyopy :adil uibuang
wsedaq aplispue

3704pBg OlUI, | POPPaqU]
E1/a1 051 Bl Bun
Buais apuyu) adiy wywbuans
L=

L ISNjEA NH WeisnD

SlOB ] 1818 M 1 20RUNS 218 A
seaibep o 18|Buy uolal

j3d ¢ :uoisaye)

E4/Q) Li b ubiap un
quioinon-Iyo :adA] (pouens
yooupeg

gL lelEp (BOBUNS IBIB M
saaibap pg 1olBuy uonoLS
1sd 0 :uoISaYOD

£/l LEL WUBl@ A IUN
quuenen-iyow edi] yiBusns
[IE}

2y 0Lz epnyubepy
[2oljlap UOHBILIBUD

uonnquisicy JUejsueD
peoT pelnguisig

IIS"IS A MaU deap [lepd 02 1-C LOZ toweN 8|4

L :8N[EA NH Woisny

a|qe L Lol M (90BUNS 11 M
soaubap ot :eiBuy uonol4

jsd p :ucisayon

e/l 2F 1 yBiem uun
quioinon-lyop :2dA] YiBuans
HOOIPRg PAUBNESM

o

06
g
§'g
0's
gt
| J@njeA NH Woisng s
3|qEL 1BIE M 1BORLNG J8IB AL Enl
sealbap og :8|buy uonald o e
15d 0 1U0ISBYOD 2
e/l oL aublapn wun Bl
qlueinon-iyow :adk L yibuans o M
wniAnjon oo =
giin
Joouads ;pouely sisAleuy 0%
oLog-L ‘eeq n.Hﬁ |
£°7 1
0"t
RO
570
z
o

To1oe3 Arages

A R

ot

002

0ge

LS L R L S L L I L T




Qi ‘A8 d3%03HD
@ mi L029LY # V3 0102 AQVNNYI __3.lvd &mQ qm&z\m .IN«V\
SISATYNY DILYLS 'SNOLLIONOD G3ACHJNI (
" 8/ge6 TON 103rodd
EINal A4OTISNMOQA . ¥-¢ NOILLOAS SSOHD ‘ALIMIEV.LS 34018 e
o5y [ele}2 omm Qoe oge 0ge 05 001 o_m nw cuv.. ) QoL
1 L 1 1 1 1. 1 L 1 1 L L 1 1, 1 .
0601 H0Ig g
g e N e e e il o S o s ,Aw.

L IEMEA NH WolsnD
SR L 181E M 18081INS 131
seaibep 61 j8|Buy uolIL4

1sd (o uo1sayoQ

en/al &1 aubiaa mun
quucinod-Iyowy (edi] yibuasng
| ienjeA NH Wojsny JooIpES
afte |, 181 AN 180BLING JSIE M
sea.16ap g :8|0uy ualoly
Jsd o (uoIseyoD

£1/al £EL AuBRAM NUN
quuohon-1yoly (edA] yibuang
yusoda( aptispue

v

[BA NH WOISNY

s@alBap og :&buy uolouy

€401 LeL uBiam un
quionon-yop adiy yibuang
=

QABL IBIE M [O0BNG JBIe M T \.\
1sd 0 (ucISayoD »ﬁ

L 18njeA NH Woisnd

ajqe | 1e1e p 1908LING JBIE M

. seesbapop:
jsd 0 uoisayon

gWal Ly B un
quieinog-Iyon sedA ) uibuens
}o0Ipag pauNEAAL

L 18N[@A NH Woisng
B|QE | IS1BAR [BOBHUNS IB1B AL

seaibep ot (a1buy uonou4
ODIPSY DBUDIEEM O G Jsd 0 uoIsBYOD

01 051 JublEm Hun £/a) 21 uBlapm wun
WwBusns ayuyul ediy wbuang gluenon-iuop edA ) wibuans
e ph WniAN| [0

12auads poljap sisheuy
0log-1 2led
18IS M MoU adojsumoq 02-L-0L02 Bluep aji4

T

2lbuy uonollg

LI B

]
o

b N L T R T R T B o

ol

= R I = T )

LI S R B

3
U
S

=
EE N TN

#

o

LIt R - - B

1
T
1
T
Y
0
Q
o
&

..|....0$2...r,”.

o

G

[
J010w

TTT T T
oce




A_/"”"\
. KLEINFELDER

\\_/ Bright People. Right Solutions.

APPENDIX A




m Y I O X. e i ﬂ N ‘ i L 3zuiuon 10 20 901 VA3 0
=2
9 jo F MQZ__EQQ 1831 hac mcl_ 974 NOILYLUOSNYUL 40 ._.Zm..._._.zqmmnn HILWIODIN ‘N rAQ OTN0IND Lt
K i
9 9L MNd @ 1 T A e DTS IVINGOAIYD 40 3LV AU NB1LYDIABIANG @134 ZOUZUOS Y A8 wavug OS1AN3INS NG L3N 3
A Ty ONINIVLEd TR T TR JHJL ¥0d g3"vdadd £ILYC 440 HOIS FUIINIONT LMDISHIAO ND153Q

Q340000 20

#

WAL SAS 940U |DI00T BUD|g BLOLS OfLIC

*BEOATN UO DPISOQ L0 SUQIIDAD|T “(9361) £8 QYN 4O

By UO PESDA S40 SHOUCLS P PUl DU RO SI4001P200T * |

A0HINOD A3AENS

NOILd1HUS30

{141 A373

El N NOTLYLS

(L00g aunr)

IDAUGH Ua L |DIUSSIIG DUl "WeEE0D | 1SS0
“Bu LB HI0N B | 10§ SUDALIDD dUL Yain
AIUDRIOIDN U1 Daand, S0m 0RGS H10T Sl

TUOL LDaauBY
LG J0C SMOIC 05 SUDOW §/0% BiuNCIM01E

TESLD04400 UBDQ 40U JADY PUD SLUNODN0|Q
=] p 940 DUl40Q JC; PALOU S4UNICOMG |G

SO CWOS B4 DDUSADE O4 PaESn Som doup | 0%
Cousih (Al OPL] -4SWLDL D) 4DUOLAD WY

)

J343W0P DRIT4LNC UD PUD kL 40 (T0%])
404000 B ap UD s 49 duwes | 9ad00-4 ] de
Lo 0 BuUSn UDMNOL 200 SOICWOS p'l

}O ['Q'0) 4DLOWOIR BPISLNT
1D [TQ°]) JP4aW0|p PP15Ul
! w43 | dwes | 9440g-411d3 OlulOL
parjipow o OU|SCT UDMDE 213m SB|duns ¢

1G3L0N

e
L0vSL VD VS0H VINVS

“AMNA INIOAHLIHON OV2Z
HI0IFANI TR

VO TYAQHEdY SNY I

51907070 0IMILTI0Tn

h

£52 ven | to

REL

G R anoy | ANAOD isic

SYHYWHINGG

P00-80-¥




. Lat= Lo il ) |
@ i [Eo— Ly V3 * ¢ ] @ " :
o _ L | _, | i ) ,_\«&._ L s e el DL L] e R 1345 TUINGR 153, 1 %0 113 S0
3 n oy
# - ENS 40 AR3ML i ooz ounr ' Aop uosuuer * HILWJGDIM K 1AG OTNIIWI L]
; ¢ IO Z SDNIYOE LSIL 40 201 At —— HOILYAHOdSHYHL EMIREEL] 6202 waor 3 an
3 - VINHOAITYD 40 JLYLS 4B SOIIYDIIBINNG €T31a ZAYOUOS v 1ad wrue EOSIANIANG T
i 9. Wd 8 TIVM ONINIVLIY — 3HL ¥od aBNVINA Tive o0 i S ————
Q=1 tE3A
< ,Cl=,1 “H¥OH
i 00+&01 00+rFOL  J9T 1044 00+€01L
g
§ 0961 ; oSG
1 ToGE 21400 BULIDAUS 104930 *05UDIuS K(9A150a09d 'DILnLODY) A)IFUSLL] ‘L08
i ‘oBaBuLDEe AlLuBI1E CA048 UG ©4 A0 Y(BIDNG-0Lan) SI0E DIHJHOWYLIN .
b "k G2 LD IUGILOZ1IOADUIW 6413|133 ADID AullS
b A1o30] ‘usda Alsub(is 'BUILOIAPUN K14uB1iS O4 UDUDIC ' ,0L-5F tUIOf-
Ohm_. fhi 5UE9 40 IPDCUBLUL DIOYS-OL0W UIdLl- Ohm_.
\ ‘ .zLaruo...fuu_%c:
0110193 'D8JNLI0I) RiBSLALUL 100U 04 DI0Y AIB40L600W ‘DAIBLDAN Kbl S UQL4021DIIUIW 0412102 '| || Ui ADID 'DOINIO0A; AIBSUSLU| Aian ‘p
‘ponaab-wnigaw o) paujoab-aur; 'Aoab (AU ISPUDS Dy ap] YIO J1HIHONY L TN — A24000D0W D4 408 x_uE_Ln,unE ‘peJouLoTa Aliubyis 3_ bfq._uuhﬁ
“b) 59 40 ISiUOUWII Ul U0 SPUDE-D4aW UiU) - POUIDIG-3U1; 'A0AE IDD 01 ADJD ! [BUOLTDUBS .DLIN) ¥ HOWY L I
1 : 94 DIGBILL UL SPUDE-D4 AW WY ‘ool oabi-aul; ‘40, 0 04 Aoab ‘| 5 -0, 208 21Hd 13 0861
f "DIJ0SUE K|IAEOAIED ‘DOINLD0) AJFRLILUL AJDA T4) DY L0 IODUDAUE K1RAIS0AIDD ‘114ul KDID
| YELO8 AJOA 'PRIDULDIM K14yBiiE “AOLD ¥J0D (DIDUS-DLOM) NIOE JIHAHOWY L I ————— 4UCDUMQO *DEJduinam ALLUBLIR Bf A1BL0JIDOW' 408 O 44CF KJaa EDWODIE-
o HIUNLO0L; AIDTUDLUL 'PIOU 19404000 'DUIIULODM £|3ubtIs O4 K1D10J000W *Li 6'65 40 f,56 buippog.
E ‘poUID b wAIPOW 04 DOUILAD-2U|S *AOUD '{9UOLSPUDS-DLON) UI0N JIHdHONYL 3N ‘4) 979G OF P95 WOJ) 13UOZ DI4E0IC 408 KJBA SBWODOE-
oeel “BASIUIDA 8413103 10U0 (30930 656k I1.ans Bul/OoUs |040uB5- POUIWADLEP LOU UG LOAD|D ‘gaunLa0.ss buoo oe6l
< “paIDIyT 3004405 JBL0MPUNDIY SDAQIIU] JO JUIWIDOIOSID 1QIEIA 'EPI0IDAUI DUOLBPUDS -DAOW "DOINLIDLS
Ll fonisoasod LAUL ADID 'paanuona, Sjasuetal Ao fhios Kian 'palduioom uey e Alotudgu] Kaga ‘4305 K1o4odopow ‘pououloom S1ubpis 'Dapoag Ajuiul
- A14UBL]E ‘oL Alo0udpow ADIE 30N O) £0i '(BIONS-0L0N) WI0H JIHGMONVLIN——| ||| £roi 0z AS(3 0 pALOULILD) A49A ' DOUIOIE UL 4 ADAD ¥JDB 01 £EI6 ' (310US -OLON) HIQH DI HAHONYLIN — et
o [e]o]e}4 T4 fp O £UZp WOLG IDOGUBLUL BIDUS JUOUWSY- H 80-¢-9 ) : ‘44 05 40 1SDIQALUY DUDLEDUDT 'DIDU KID4040POW OL ;0% K|3L04IDOW SIWOIIE- 0002
- TLhogtlb 40 Hiuy 8412102 ‘unde Kjpublis ‘usdo Alaybrie ‘sounid f g4 Lujor- "DOIOOUS K10 50AIId 'REINLI0L, A|ETUBLL] LJBn
b4 0P O B'GE WG ‘DAGLILUL ADUS LUOULDY - 11409 Kdaa D0JBuLoem AL4UB|IE TARIG SIDD '[BI0US -OLIK) HIOU D] HIUONY L IN e POUIWLDLON LOU UOILDAD D
by 60 4 . padnLan) Alasuogu) 'paty K131043p0W *pRIagsDam Kbl is ; B0,4N% JDLDRDUNGIY
- Seutu fusco Aubls tBuoinpun £unSns os sosod 0 BauoaBagurs 0L0 Saop 01 £0LE '(AUOLEPUDS -DLIM) NIOY JIHAHONYLIN N #EE ‘u3
0lL0¢e T1s EF 4D IlJU ADID JOUIW iubii "JTUIY *,50 JuiOF- 4 2y 4D NDDLLIOA 04 408 914904 Du[JOIYD (040UBY- 972802 AvI3 4O W«..«uc.,ELnE 0102
L TRAOLTIE 4R IHILU) 0419103 ‘uRdS A4uSys CIDWIE ‘58 juior- — L oDr 4ol 9419103 *5UCILOLLIIIC TG 41NN~ 80-5-
i 54 1§ 4D Koub gowsen- - *OUDIDIS U0 (014UD4Cd *A11850] %030}
£ 43 0°0f 04 0f WO fUOILOZI|OJDUIL 901G UCL) JuUDPUNG #LEaay ARl BUOLDLALE .uvLapuu.At Da.nur_f,_: A40A 11409 A19404000U m
¥ K : ! 3 M=CFE Y < 4D, [ -0
= 0202 JOT Auda iDRIBLOSM AIOTUDLUL ‘1405 KON 'DOIBUISIM KIFTUDLU]- U MRS e n;ﬂ, mom Luo"wuwn mouwmwwnmwo“_.wmmm_ih.u: ozoz ¢
m Nsah bl aale ..h_n._‘ntuuns .unn.houum. ‘\\Jammmﬂmm *PAOY K|85CIDPOW .o.uLa:auous Kraubls W.
*jYov0.d UBILOZ | DLW D310 PUD DDIXO b tEau|0J8 . Wnpow 04 POUI0AG-0ury 'A0SE (DUCLIDUBS-CL0K) NIOY I1HIHOMY L I —— | =
FPBONLOGI L ABSUILUL £J9A 14408 £10]0JE00W ‘DIIBIDIN A1D1040D0W %0=00 = ! N . 3 b L <
0802 1RO WSIPDIA ubl| 'AOJB '(JUOLIDUDS-0LDN) 0N DTHAMONYL TN I 3R 2HACK WRAETAD ogoz
X A . = & *POIDIE
o] i B2 AEEEUBINE PRCIRLI] S ARVER VIO BESDNEY) t %0s00Y AIBALSDAIGA YA1I02D| 50D0) GNIS0LL UJUIIA SUD|401ILE 'Gailg ADJD D110 .
PIEVRUWLGS BOCGABLU DUSLEPUDS -DL0W DOTII00C| 'UCILDZLSIOUIL 8413133 "I U] | (OGET Y «UBI1 'A1D20] SDUOLSDICD DIDU A1OL0JAE0W *PAINLI0I ) L|BSUSLLI AJBA
A1 'D00DUS K10A150MA00 ‘DINI004; A10504U1 RIDA 4,08 KJOA ‘DasduLDOA 14405 Aaon tooaausoan A pubnls CROLD SMUDD Y(841)1IBAY) K08 OIHJHONY L 3N — %=
Apaubips o Ko4paepow ‘A0JG 2I0p '(S]1INS-05a0) ¥I0Y uhxnzosqp.._:llJ_ %0200 . ; i 7 4 e 20Z00Y
e i o ' it b4 L2 401U 5U0 04 SOUOLSB.OD HUOLSPUDS-DLOU 'SQIIQ 3410(UD pAe I k] .
Qr0?2 *[AMIANTI00/ 1150430 J01TSNYT) 1ONVS Suip Blddli fwiow i [AENE] 1900 SAE00 PO A UB1 1S OF £19iDJapow 'en (g ABaD wJOP O: SOPDJ9- oroeZ
SLNOIE URIRRa ARUG HIDR 'UKDJ AALIG 1AAEE ST1D) ONVS kim AVTID ALTES ——— was=00 ‘SUBII0IUG IO SNONUI LUCDSID #2E =00
ThS§'EL 4D INYT4 30178 ILVIQINYILNI - 7O =T Q1)L 1w $2405E £19A150AI90 1| Ut AO1D BEALam B Bean i i)
*[ 1150430 30171S0NY ) h_\u> ;.‘o_.. Asdn 'DOUDYLOON K1DGURLU| ‘PAUISIE-wNDOW O DIUIDJG-DULL 4052008
1BUCIEDUDS-DIBUW WO} DIALIID (IADJO 1§Duls GWOS FDID Ut 01 XOW cm.nammm ADb 'uMOIQ BUDID *URCUT | [SUOLSRUOS-DLBN ABATID) YI0M 3] HJNONYL AN = T ERED
0s0z “iaavig JBInbuBane 03 40|rEUD fiEjew tuno1a P34 {osoo) i) 13AYHD ALTLS —— N 1Di0Ka3E a350dn0330 WNIAR 103 %25-00y 0s0e
. L I SONFS BEidll 1OIR Ul | xGW TIAYND SOINDUDORE S 1) fie10m e PR
4 B0 43 3NV 20175 ILVIOIAMILNG - = T IO o el B oy v AL g 1 2 = i
LI50430 JUSANYI] SONYS (:»ucﬁ Q4 B0k senwu: .P(_ a Lu__.mcue..uuwﬂ 20500 *[anvd 30115) @amm.mw
tinjow | i o S %0031 it
0802 JOIBUS. G964 1450u 1UMDJQ ADJE OL uMELa ti) 112) AvTD u 0g=334 s oty wabad LhEiow fwioud uBLl Lisiss umipau tiay S 3TINS) 0902
S0Z 60-6-8 . o5 T ae ! 000k
AE0E ARI3 T SMT | CRANEEC| Viajae 10heIE A58 enjic) bRl itS) ozqm.n:mmnm% J01750NYT) P oy | — K] ]
*[L150d3Q 3Q1TSONYT] | ERINEa| 3310 . 2, e ! Ml AVHS AIAVID Ho 20708 | 0,
LOUAISEUDS-DIDW WU POALIDD |0A00 t90u s %2 3N0Q0 IONVS 234000 i (1150430 SOIISONET] iUl owos 'oip tul | *xow 1_ 3] !T]wam.m\wmmm
GFON oL BUl; %82 4MOaD DIP 'Ut 0L 'kow ‘aAYhs “oinbucqns ¢i aoinbuo TIAVHD 40 NGUDRNS BI0L4 LAE[OW NI ADJB 198LAD WAIDAW ${1S) ANYS AZAYD — d.}ﬂl‘_ A 0102

[4150430 30/7508%7)
LONYS HS4003 D4 AUlp %2b LNOAD [UBID Y g7 txXOu T TIAvHD JBIAbueanS
#0 1NOQC 1II0W LA04D NJOO 1Y whipasw H{7D) A¥T] UoR| AONYS =
0 30175ANYT) 1S91400J 5o
14 h0W AOUDIO b1 UNSAQ UEIDEOS

“[1150430 301 7SANY 1]
Z91440w DUDIO 95844 U

%16 4node tisiew funcaa wJoD 103001 H{IG) ONFS Wels 13AvED .,u:.._uQ !

Sl4dl | LONDS WD o4 BULY

fazeol ias) guvs A3avid
183ULY Dbl PONYS wNIDOW 04 DUl
wmoug Ko.b fos00) 1las) TONYS A3AVID

L1503
it

A2

£00-80-d

ks PZnOmAun Jarysanval

UL} Diidl TONVS 261000 Q) Ul @441 101D UL *xow PIIAVHD

Jonbupgne |tam fuA0SG USIDERJ JuB]| L0808) 4(33) ONvs HEL TIAVHD ATAYID
.nt.mm“wm u%"._mnzqd LONVS ©54003 04 Buy J

P1IAYYD 40inbuogng may 1ADJD Yz |uboll 040 125001 AJga 118} NYS AL

“LL1S0230 3AITSANYT] LONYS 984003 Oi Duls L4SI0W O4 AJD UMCJAG 4ubig
'£3) 440U FBUDTO UblM UADJT 1J4143 WNIPOW O L1OT H(10] A¥ID WDAI AQNTS

200-80-Y

L0¥46 ¥ WSO VINTS 00L2
TAMAS LNIOdHLEON QvEZ QUi LY., i
HI0TTINITIN P LLFEQL "OFS 4+ .E'27 1
SRS L e e oLz
—.-r__.? A0 BJ0314)0 %) 40 DIVINI|ID] JO #L0L5 ML
1170 TeAGvady SR id
EIT 151007072 03¥ALS103Y 2 muO 1L L33IHS ,SONWIY0E 1S3L
§0-2 6L/ @ﬂ i ﬂdﬂ)) J3S "SIION TYNOILIGOY OGNV MIIA N¥Id ¥O4
9°L | gsz [ wen |0
| 13roas a0 | sinow | awwnoa [isig )

972602 ADIZ

3 LY.

! 0780+£0L ‘025 Ly ,0'Cr

40 907,

‘U0:£09

0202

0802

00ic

otLie

{4002 AuUNP) (ONUDKH UO|4C4UdSIId DUD

$5013 “bU1BBoT wooy B 1105 SUD.LI0D Bl

Ukl BOUDDIOTI0 Ul PaJodald S0M LIaud 8107 Siul TIION




0602

ool

SUOLSPLOS-0{0W PUD DIDUS-DIIW WO DoAIIOR 19808 1ONYS 08003
OF Quis MDIR TUl 077 XOW “TIAYHY Olbs
0o0sL PUD So| 410w SOUOID Witm Unosd 1

s MIAYED 2l fesiow lumoag (asoa)

P

10VGG6 WO "VSOH VINVS |
TAMMY INISAMIBON 022

H3QTIANIFTH

43030

2a0al0 0 5031430 712 19 01U

sy
€93 21UDA30D JO 183ud4D| oo
b 40 AL81TCEI0 0G Jou | 10|
[ERCERRER

1150w 04 AJD Houab 3o s4oio0d

.ﬁj_uu SONYS @%.4000 4 3uly 1'DID 'U) SL°0

25) 3AVHD uie ONYS AZAVTID

r00-80-4d

oLLe

oegle

4L¥0 WADHIAY SWY g

S1907039 JIwILS19]Y

9'L [

To

g5z | uow

o YI0L
() -

Unow | AIMAe3 [1sig]

G E(T3) TIAVYHD WA M AV UBET —

R

[ULT LY.,

0'SE+v01 "D4S 14 .0°0p

p1E0z ARl3

ORI L CXDW C3AVNS Joinfuogns o4 Luﬁam
00 *2lubso ‘umosq 1y

AMTIOD] IONYS wApOW OL AUl M4 PO CUl oy CXDw '13Avy0 Joinbuoans o4
JDINBUD DWES fiom 1UMOIQ 13)14% Wi |paw (10) TIAVHD UM A1 UDI| AONYS

S WNPow H{13) TIAYHD Wils A¥1D U39y AQRYS —
CLVI] YONTS Buig @Jaliy 1AJp fumoaq fpaoy {13) AVID IJGJ

[piijve

GO-5-F
H'lo0¢ Av1d S T
3 _ “
TI04] LONYS DUl ) sE_J TEE
UG kil 460U tunoag | : e
[

“LIVHASY

AL BN

i

#0=00k
2250

E 6 POLZ A
100-80-Y

BULT LY.

9 40 L LI3HS ,SIONIHO8 LS3L 20 907,
33 “SILON IWNOILIQIY ONY MIATA NYId HOA

1*2L4E0L '0+5 27,876

C;on
‘uollooiilisseid ‘bu
Y+lm 52UDPJDD50

QUNP) [DNUCH UC|+D4UDS0L BUD
16607 ooy ¥ 105 SUCL| (D]
P240Ced SOm 439US 107 Stdl TIION

0802

0oLz

oLLe

¥4

| sEpegms ge AL — | | .
2 A v < [ C i
g T T T T T T T T TeleATo— g upmnnm RN | | v B3R et
2 KT | RIS 1 | L \
9"L YLUDASNVYL 40 ANIWLHV43a wunp ¢ Aoy UORULDE * 3 HIWIOIIY M 148 QIu3dNd aneN
1 ¢ io ¢ saniyos 183l 40 o1 | _° | v oo, | TALTAUOGERL e 300z n or 3
: IMOND L3 VINYOA1TYY 40 JLYLS A RO AT IS ZTIYIUOS Y a0 Nwrud HOS1AGIANG TND | LINAS
,.m 9L Wd @ TV M GZ—Z_<._.NE ST 3¥L HO:A g3uvdAld S11¥Q 440 NOIS SWISNIONT LKIISHIAG NAISIT
e,
.0l
.Q
A 1 =
A 00+G01 371 4044 Q0+p0 1L 00+€01
2
J  0L6L 0L61L
E
=
oesl 0861
‘i) LD O4 99 WO 14405 Adoa-
Omm_. “ij G940 1,06 OF §¢ DBulJDAUS JO 21.go) 10.0uab 'PUDY £1D.0MD0W SOWOIIE- Omm_.
m TLA 19 A0 IPADY R12LDJSD0W 04 0T A18L0AD0W F0WOINH-
7 "4} §'09 04 §'GG WOJ) LLUOULDS PIQUOLUY ALOLTPUDS-DIOK-
b 1§ 40 10.0U A1B.0MPOW BOWO3E-
3 0002 “BUIDIS J0; [5144040d 1[G01) ‘PaN40s £12TUG: K1BA 4s08 04 0002
fE 4305 Aana ‘patauioan £14ubiis 'A0J6 w0 ‘(010U -DsoN) XI0H IHINOHYLIW DOUIWIOLDD +OU UCILBAD|D
. "pAINLI0L) AIHL049ROW ‘P0U K13L0iapoUs { B304 ANS ADHREPUNGID
‘praauLoan A1igb) s 'pauiodb-ol *ADAD '(BUOLSDUDS -GLBN) YI0Y IIHABONVL FA oo | veg uJﬁ.u
= 0102 *ii 05 40 1,0y pudsy Buppan |oJEUaD- P 2202 AT 40 POMOUIWIS] 0102
g b Sy B LD ISLUDUNISI BONJaL] BUOISDUGE -0 | DU JOUWE| UiYL- | £0-82-5
"1y Ge 04 Glyy WO pauDays Kjaarspaded fpios KAdap- 7 ThO6T1G 4D IPADY SAWOD8g-
“bb OGUER ©F Cb wou) ouoz oepoboabbos |- | Thp DS 40 ISLO1U10A D4ID|ET LUCPUNGD ‘SUN0L00.) DRI0AY 8413183~
li14u) 24¢9)09 put AB|D LGLEWI Thp Bb O ISUDILLDIJLE @QITIA " wr Aoya
0e0e '\ 06 puSLl SUniS0.) (BUAUAG ‘PEJNII0.L AIDSUSLLL AJSA 11408 A1940J9pOW “uado £ "BuyiBInBUn €13UBLIC 04 JOUGID ' 409 a.c“nn:n.:hcho? 0202
m TDBAE00A AlaaBE|E 201G 04 ADJB OB (IIDUS-04ON) ¥I0H u_xnmo_;quuieifz._ DEINL DI
o ‘) §'6E 94 G'AE Wodp !oucT poRoboalbBoig- I . AIS8UDiUl DAY B DaDU AIDiGL0D0UW *DOJ0ULDOm A4uBl (s 04 A|04040POW
o3 *LGE 4ODLUGD 'DISNLI0LS K|DSUIUL A4Dn '3)OT OL 4505 AJDA 'DDIMLILODM RO CID-UNIBOW Of POMIOL-0Uly TACAE (SUOLSEUDS-DLOM] NIOH DINHOWYLAM o e Il
2 0gCe Araubiis oy Koinaopow ‘K0J6 Hoop ! (010uS-DLON) WIGH u;acc}fusl__ . <44 by 4D '1DD1LIBA JDBU OL 002 s
- L1014 4DA J0OU $O04LU0D 'BRANLI0; A194043D0W i $Op ‘50204403 DRuS;ied 'UBde K194DAapow fBuLLompun K1pG6] IS tYulor- = =
m fouou ' PPJsaaas A1auS]1E ADUE (AU LEPUSS D4 WIGH Il HaHONY L 3N — _ fip 2y 40 HDuiMDgs Joj 1Dp4uesod e
SUGHEDZ GOV D41D10D JOLIW 'Led0 Klaubis 0B bulOr- i ] %01HO0N YOG DLUDLI0 0104 1INW "POSNLI0a) Aiasuatur 105 A]0)DJID0W SOWADIG - . i
FELUDUWID. PORJIGLUL DUOLEOUDS -0 bl . T L “hd 07 4D Lsg Supddip ‘usiyolsodas aupid Suippog-. Zeg = -yl W
OWON [OUO|FOII0 P 66 120LUOD ‘POINLICI, AIDSUDLUL Alan TL305 O 4408 Rdaa | o0y “AD|D 04 PIJIDOUS K[|D2O| B EYOZ ADIY 4D POLDUIWIEL OVON
- R A 1aB 18T 00 £12504ap0u fARAD ¥I0p (81BUS -0 UA] YI0H JIHJUOMTL 2 'l¢mmduu"_. 'POANLS0a) Kagudiun Adba '1,08 AJBA 'DII0GL00m AUl T 'popRag Ajuidd g0-Ci-9
"GP 450LJ0S 'PaIN|20) KIPL0Japoul ou Raon (410w 06UDIC Yiim LDUB MJOP ‘[2I0US-DLAH] HIOH DIHANOKY LN
L Pa.aaU 0o A14u6L|% 'K0.6 {AU01ERUG 101 HK] W0H i HAUONYL I — .um, %0200y YRS orod ' 00 BUIdEIp ‘Ue14D2DdES SUBIC bUIpPDaR-
TIDBIEABY 4 oG5 1303UED 'PRI0IYS Ty aY 1iJut ou fusde &) agbie faouoid ! buyddip *Lujor- s gy A
060e £19n] 5080 'D3INLIDI; AIITUDIUL A4on 14503 ©1 §)03 Fian “DoloviDon SEay T o SR i be 5185 Tning .,Mu..mn._umue._.uufo._tug Pie 0c0z
KlMbyis of Alpjolapow ‘Apat yaen _ES»H._DMM‘__W,“wo.n_coua“hm.wwrﬂ,_m._.mn (1o A4ubils 'ADIG HJOP Of AOJE (I|DUS-DION ABUDS) XIOH JIHJHONY L IW %2008
Buptopun Ajeul (s or souoid ' ,59-06 s4uief 'PRIMLICI; K)siDiopow . . . “HE bZ 40 1,09 n..... a1 Buiddip *ugor- COLEREL]
POV 'PosouLDen K1LGB] 6 *ADAE [DUOLEPUGS ~DLON) WIOH DHJEOMYL TN — ELOBNIE O3 GUIZ Wou) DOINLD0U) K0TUo4U) Ados ‘oucz poioboabbos|g-
O@ON TDOACHUS KIOARDASOE 'DOUALI0 KIDEUDLUL AJ10n ‘4408 Da 4408 Raaa "H) L'BE O3 2'8L wOuy DOQUOLU| POJIOBYS- L. xo..o,mq, 0902
fprasudaDen K1AUBY 04 K1940uapow CADSG MJOP (3005 ~04FH) $I0H DiHdMONTL I S— 1SN DU UBde AlsubiiT Soupio f 0p Bujd ‘Lnar- Pk 1Y)
uada Klaufion @4 aabie Bujsoapun Alpubyis Liouoid f 09-0p §301904) PRIDSY FRUJNLO0A; A1E5URLL] POy ‘POJDYL00M Alsubii|T DODDBQ A1DA|BS0W ==
om: M,uuobww.mﬁmwmu_ %_w«wu,u.wo._mumm ...M_uu._..“uﬁuaw_.ﬁ. wommﬂm_nﬂLumﬂvouﬂawrﬂqumm_n 'PouiDab-oul) AOLD NADD 04 AD4D '{OLOLIDUDS ~OLbm) NI0H JIMJHONTL W
? 1048 B ic5 -0/ —_ B
0L0g B i . 018131 ou {4403, K10A DoI0uLEER ALIUSI 1 B Ki3bospon Denmat | oLoe
ks G 400408 S8AP0D) PIAOSS) 'HLFE FJas sowio0Ig. K19m 15500 Ba0DIB-auts KBIE (DS BEUBE -DLAN KakBI3) N308 wmnmmmswwwm“ 12755,
‘LLISOd30 JOUISONYT] SONYS Uty D143l UDIP Wl 071 txOW - . . =
"IAYYS Lu_:ﬁmcu WIOL4 AFIOW IUmoa] 14p0g 1(HD) ONYS WM AYTD 4D - . _._“_ M_c._,euumwuuwhh_ou“no“”:h_ﬂwﬂ._M._MH ..m._p%nu”nu.__munz T o
. o @ ! 4 10!
080¢ {115c¢30 301750127] Suuawlol ) Lo -wnpow o) PRUIDIS-aul) *A04D ‘(SUOLIPUDS - 0401} HIAON 2] HdHONY LN — i 0802




EITLRE T O

SLIA PASD 3G 400 DINOUT §4040J283D UOILOUIQWOD ‘JPAINGH *0UN4094 21430uB0I0 BUL L UBFALIQ Ul, DD 4UASAID 5

FCTL

151494004043 DIBUM SO §| DAL

cou;.r_m,n

40 [CAZDLUL .:._OUC_Cm.., O J0A0 judsesd 5| wu;.

194904002 A4I5UAD Bn

. . T : o
N L] o ot winmam izt yw R S PR
.u Q 3L NOILYLUO4SNYUL 40 ._.zmzkm.iun— LEHEE SR PURCEPER PEY
& V m@Z__EQ m ._..mm.._.. mo wc..u ERILNE) HIINIINE LDIrOdd g ZOUDUGS Y | M O3nTaTNe
YINBOAITVD 40 3L¥)S
GNIDATT MOOH KL ¥0d da¥YJIHd 1IL¥0 440 NOIS tuIINIONI LMDISHIAD N3153C
L PASDOUGIAD O} RIDUDI £(35UDY| ‘paL|QueD 29 Aow sioididosap
~Q; JCL014053D ULIOUIQWOD SUs 5| ,P9J40ULDaN KIDSUDELL AJAM, "POUIQWOD 9T ADW SJ04U1JTS3D LuUadD[ED omd KiuQ nm.,?.E 190 3Q USD SAUOZ ArGDLLIHUAD! 'huCSL1uBLS 4UB20[PD oMy AIUG "SUOILILIAON J0:G1IDSOD BUs UBBMIDQ UL, 3D S9(4518400J04D BN IO ‘BIRsodxa

J04) 49U JO UOILENGIA4SID

juasald 53145149490J002 BUIIDUL0IR ULLG 3O UGI4NGIILS[D 10NbY Alaum 219]9511W400 940 [ US3d 04 uEufnu..: Ai4ubr1s, 80 42NS) SJ04dia033p LOILDUIQUED 10ABA D29UM PASN 24D (,PIJNLI0LS .:mm..mt: 2 x_mmrfc_ .A._m> S5 yans) $oopdiasssp u01iDUIALO]
Ao o pasajie i
B ” 2331000 ALIONSH 5[04a 1w Aloiarduos sJ0 ﬂ.uu._ac w 5u3Bud) BU0D 4i0US POIILIDDS MDY D yiim sauawboly puo sdius K1pson POJNL30L} A[DSUDHU1 KJap
o mmx_gm 2 “_nt: c LEw 31GMCs jo 6uyI0a)| +(pa:062.1660510) Bn-n3 HUD 54D45PI0s |10
mnw_u wq_“u 9.d aa fow uw._uz \panJas0dd 20 AOW BJNL3NLLE 59:J0punog UiDJl o {paJasioun 2q Low zisond pasodwonaq b UDUY $53] Su4bUD; Llm S1DAIBIUT ounia0.s ASEUaL
itk el e NI JUOULS 43 (dwOD g uolip.edet 949100 30 USNE 510431k 4uO4 DILUDWBEIS POIDH4DOS UiiN p Of | L0J5 IB0J3AD SUABUT PIIRFICA) H(FEUBYL
PHDY.3Q RjCInU0b:eg: 0PD 10]420d “}105 O Sajquasay -51834 41q '#NouBaR, — o
PIzZ|piAD: 40 painigosin L8 4M0a6 Suibud| LSow yiia IBUDL 100) | Oy b Ul KI4SOW SULSLRT POINLIT K1B4OITTOR
‘poussnem A puoalyiubis “5U041pUBI LJDpurog . -
S| WI0K 'S43|U1AA Jo ‘Sunt i uioB 3as ‘uoj069.4660 z $903-€ UYL ibab panLa0Ly ALaub IS
9045 BUI1AIDY JO fudididul 55 s | “poiobaB60s (B 3190145 i 1 590npo.d 40 4004 | uouy $53) suibuB) WDy uiM 4994 € o1 | wodp Suibusn
50 y3ns Ssaunpom 40 saup(d B il ~Ry) uouy G A 2 S956,.408 (Bazip; %0 UB §04DL10 1DDIWAUD SO
O} DIUAIEIES 40U MOIQ u.nc,paﬂ_w,ﬁmu 845841510 Lu_._wu_w,mm“ n_ .w,”“__uh_..__w._m.n, i uu.fo_ow..a 240 1uesxa auos oy Apia o4 ﬂﬁwﬂwm‘._. 499y § uogt J34eel0 sysbual paJINya04) KUBIS AJan
dawway qubl kg Jo asnssasd 5 nE_. uuu“, | 021 waya u_u.r _co,ha\_.omwo _m_,r_a.._ 59304408 94023045 (17 DAJD4ID 240 51040 L
jGOURW £ABIY ©F S40LUPOW YiiM # B | L3 paJas0 R LRl bw-84 puo fonmu_e»
UEN0JQ AG uDI Kjonsn 'Jawwoy | EXIIE LT 112 t4noubnodu. Lo oo "S9NI0044 ON paJniocaiun
NpIM SORLGS LA PUROS g : -1%0 40 uC|$04C{03TIg
A31503Q 92049044 PIAIISAY unj pd1408a0
LADNo|R, DU 5104580 il
& ’ " - Jodspiag 'R4sna, ALISNIQ IuALOVYS
& PAUIBI RSO | s 310814 $91 IDDUNOG pazipixo 940§DV byjepd irG PaILTI
NIOS O ADCE THANILS Y204 at Kou 51043 s a -0 PRUCIOISID D0 e R
5 2 2 et 10 U0140IDUIE 101404 YA RaRLSs -ubnoaul £jjonsn sasng K0 0.10p0
Coun Su1d 4ou SBD ABWLOH e signies | SIARLANE: BNEITLS 17, S3D2) WO} SPUDLKS UOLL
-Dp|X0 JO uC|:040j0D510 *a2Nn580.d (00UDW ybi| Uslk S¥DIIE 1LY 423000 1108 Ao
. O i DIAIOD 40 ‘1ousabur} usin pabno so pancoub ‘pajuapu: £y1poaa g upd udwioads 4 n
} | ‘11hp alo "DANSSRAT 1ONUOW DI0JAN0W 0 DI Lkim SHODAG ‘1IDULBBULY YLIK DIUDI0IDS OO LOS DINS5ANd e
T o .wo-oc 0q Aow *RA50}ANS 5I045KJ3 J0d3nja;: dwos 4ubl1 UpA w21d daous Jo ayiuy 4aw20d 0 A9 11500 Pabnob uo pascolb oq uod uawioads 4
PAUBHDAIR 10U ¥DE £ 10U D1Q taubis) 005Ul $50W O UD4ODIXO 15040430} 'W0) D2UDY POIDULCAN,
JO AROG TMIMILS S40 S04 ...__n.. alos 10 'POASISDIG ‘o) 4Candas w_n_m " oz 4O UOLL 0401098 D SIP A0S 4O 'O D04 R14ubie "RANSERIC |DNUDW KADAL 0 MOIQ JOWWOY $Bt) ghts SyDaUg ,mL_..mman Knpay Lo 1405 Ara.ciapen
UNOHERAD Goun B JBwoy 900 | \.cE,._ v L E.u_nEo.u oL Lnr_mz -JnE 04 AL Gl UOl4 A4043P0W itk w210 dous U 3piuy 434300 D Yiis daap 9/| penoosb aq ubd udw 120dg
| =OPIX0 JQ v uILIoasI] *04nSS0J0 JAWWCY DLOJDPOW YaiM SHDILG H.0) ounssousd PUDH 454013500
e -~ —== 240.9pow Jo by uiin ¥rd dooys J0 oLy iosood WM PBY240IDS B Utd uawdads
MRS 20 53204 *(4ubii) ‘WOLICRIXG S0 | paAzipIXG - 5 T "
) : orames oy “abuys o y " 2 v | i LS UDW| 2305 YOIIG O PAJINEAL SMO|q JWWOY AADSH *|3In58aid
Hopsdas vaye sh ey | $003U! ‘uU0140J00D5 ON UO1LDA0|0DSIP ON , +0U *L0[1040(005 10 CN RADIU} ALINDILLED bt ¥21d duous o a3 4a%90d © Wil PAUDEDIS 3 UCD UAW|DEUS DJOK
‘ . TroowiEe e T oM JOWWDY AADDY oo _f...ﬁl
Surusnios _ BEGIE T u_..:upu.umr,uou MEQ» uc_u. ,E:“mub w2ou Jo Kpow P40Rda. Uiim S302.G wo1d dioys Jo agiuy jaw3od o 4 PaY210408 9G J0ULDD Lidw|20dS
| ! sajuedb Loy K)taow)ie “SADIQ JOUWOY AnDOY DAL0adE ;
204000007 DDLU {so11062.60051p) suoiL o1 1611953 5 DAOK AlBWa.AIX]
3 1DaBUAY _ 005 Kaopungd 1o T 1 uod, li uein paddiuz 90 A|u0 LDD ¥D1d QUOUS SO B4y 49%30C © Wiin DOUDICLI% 29 jouund Jawidads
Guiuoi4niog pu dun4xa) -3U1I34LD (D2|UDU33N 01424147 voridiansag
g !
i | 31403} 2i4s0uboin $9INQUYH NI0H
AOCH LOVLINI d0d4 SHOLLINISIQ DNINIHLYIM
o400 Buiog
wo0w dinduonwizn 7 /% updg 5537 payouweY osL 300y K19waLix3 = 10AI25UT Pal|lop pu3
788=234
WICH AMVINIALOIS 10024U1 PR UIGD
AHVINT m Bilel 01 ,8/C poppIq Kjulys Auop 00: - 05t wooy Koy s..c’ill.l{!!..r: T0rJa 401 PaITIID Ew WA [3ayoul) unJ 2400 4o uibua; joiol - ooy
woou snoanst B = EM_TWWM L 7 = 530910 9405 130:U] 40 UiGusT
BIS-E 04 b/t pappaa Kjutug cos's - oaL e [0J23u1 B2 (1D Li6og
[BASa U 40 Py
STIVIHALYW NDO0H 40 AN3DET oo 7PN LD Bu
+oL B4, B/8-E pappaq K13 4043poN 000'L - 005'C Suods wnipan A001=33E
B LOKSE ¥9 'vSOM VINYS I 1084351 paljLp uiEag =
*atxd LN10MHIHON 022 1T 0L pappag 1oyl 005'F | - 000'L Buouis | 001 % (5ayoul) una 8402 yo yrua| (Do) 12
HI0TIANT I {S8ydu]) 592010 2402 PRJaAD3AL ayy O yzhual T
S ,a.,_u Hﬁrﬁoﬂu._.s”__uw,ﬁm_wumhu u._nn.n_nnw 440104 € 0IEOIT AP KaBA 00608 - 005'p1 Buosis Asap ‘6 m_nru 13 210K doy
3LVQ TWADHIAY SNYId 44 0L uoyy J3RDDY an1SS0N 000'0S ¢ buodss Ajawasyx3 »_
= 0. -
Guisods , ssAUNMLY uoi4diazsag (15d) wibuasis anissaadwo] (oixown waa) g=
E 1512071039 Q36315193
(%q%a&@g oNISYd DNIOGDE ¥90Y LOVINI 40 wiBNINLIE TAILYIIY (DU} NOILYMDISIA ALIIYAD NOOY % (DIM) AUIA0DAN FNCI LNIQUIA4
g5z [ wan [o , N . i . -
(1002 3INNM) TWANYA NOTLYINISIdd ONV “NOILYIIAISSYID ‘ONIODOT ¥J0M ¥ 1105 SNvELlTv) (3JN3ud43y
g J1nas ainnod [istc]

==




i amy 4

.

LK -
e S e N L RCL N s pr—
i 9 {40 ¢ SHNIHMOE 1831 40 201 NOILVLHOASNYHL 40 AN3HLHv4a0 HOLWIOIIN W | sn omwaaNa
m - TTIA 1504 YIINGND L3I0k .ﬂ__zmou__-_ﬁu &G qumw ZIUIUDS *v | A0 cauveduL
Mm Q 2 = @ m ....__ ..z _ O m TR EHLl HOd U3dVdINd 134VE 430 ND(S PEIINIONT LKD1AHING NOI5I0
: DNIGNNO0S (Ld2) LSZL NOILVHLIENZL INC3I ONIHOE NOILYELINAL IN0D JINYNAQ ONIHOE aNVH DNINOE AHYLOH
E A313 10 DR4OUILID] = {143) 040y ABaau3 souuDy
2 8400 5uilag ajog Buyseg =
g (94n) Guinag dig | ol sl omm coL 2:00 Butseg >u_mwuwooM“ﬂwﬂML&
i ei o0z oL 0 2 b & i ; ooy ey _ooow_,..om ]
E sy - fhegosan, pslhuna b BN §564/116my ]
T = Loissnasd 951 gn om SEUDYS 0] JVADW DALOWHE T = pajou S0 Jo
A.\Ni £310045 © Buisn) £1614040W adig paling obupys _ELPE;H ] 121dwos ysne = ¢
N P o e W24 Jo¢ Spuasas 49 uatidiasag £OINSI0W 3400 paLianuDI-Ln
{020 zul £E°2) paLIs0ou, 84158919 Ut 0304 Buintug peJnsooy 2400 “ [p3L0u SO Jo doup T TE T 21 42d snogg
yudwajs dig vo —— A papialp (0auD " o “ABTE m; “ W2l O Uiin Jauioy $i53] QO 2 yiol]
. PEINSOBW BINESHIY = gy 8E7yL) Luowdld BRARSOAY 8100 o Pauang ; puoy qi ‘gz busn) 1991 @01 8 2Rl — OB segan
E o uDL4a1a; 3A0(5 BueID PEPIOSAL UMD ON ‘_E.usuuwu_,.&am = 71 Jod sMolg 4910W0s jo azig
f .//4 PaUNS0aY SINSET g 4 ! PunoJg E 1014240W 40 LOI4DII80(] ] AL BujSD)
g HEICICTICETS ._m EIETICCT E IERCI TGN . '

uo1$p20]

uo1 10207

2
5
=

sprwng osond Bur UoyE 421 uBds GuniQunad jnoyg i
pawJo) g wod dwny aul piwil orsopd sy Buiyooss sopde S 1040435 POIIOLDS BQ UBD
POBILL BU| 41w 14505 YL YO0 Of BUIpDAUY PUS BUINIOJ DWll DIQDIIDISUCY SINGL 4]

Wi 204SDIY AYi LDUY JD]JD LaUA

00130901

g | uam
3LN0n

4510

| xinno3

o dun) ayy ¢ 1501d o) Buigo0ad J9i 4D PI|(045d 9Q 40UUDI POSILL B wnEpan
14501 My WKL 9. paanbal g1 o Uonw JoU pub 104 0f K802 91 POd.us D)
1l 91480/ s
BUb UDUS JD1IP LBUN PAWLO; DQ LOUUDD dun) Sup DUG DAIIO4 9T K19J0Q UDD DOAJTL Byl !
TRUDLUDD JSL0R AUD 4D 03100 20 40LUDD POSAL U -9/| ¥ 21 50|duoy
PIRGTY uo!1d] 108ag
ST0S CGANIVHD-ANIY 40 ALIDILSY4
AplN2i341P . . » 2D,
Y 02 ¢ 0'r < o'r ¢ M
ouquayy AQ saquapul A)IpDaY 02 e+ 071 ¥ 0L 2 P04 2
440330 40246 Usin Ajuo pajostauad v g . &1 i
ha qunus 4q oasuaou| Aipoay | O O 080 ! % %y
440442 930J300W UglM QUINYY ooy € . R . _ N
RG oaunul (DaEADE PALOSLALDY 050 9+ 52'0 0t 04 05°0 0L 04 0S'0 | 43145 wNIPAA
quAgs Ka « . 9 . R "
S0UDYY |040ABS PALOJ4aUDD A1150F 52°0 84 21°0 050 94 6270 050 &4 520 L%
LOYSE Y3 V508 YANYS 4514 Ka 2 e i
Mg ANLOHINON Ob2Z Sausul |045ABS Paio.iausd 11803 2o > S2°0 > $2'0 » 1)as Kaan
¥30734M1 37 %
(458) JuaWaINsoan | (4S+) ysbuadys |
e __-n mﬁ:%o !w.u u_un...u”h.ﬁ r _mc 1o uo DWW xosddy plag 4 (484) ._...._me):“__w.hnmoms JOLIWOLLBURY anlssaadwed uo| 440590
G000 a0 |40 B11 40 BUs| 183 JB D15 N 1 +aN204 paul Juoaun
J1#0 IVADHAdY SNYId
87108 3ANISTHOD 20 ASNILSISNCD

14002 3nMr)

TEBUDUL U DZIS 1BICN

~340
{S6-8LL5 U WLSY) +S9] UOI4CI43UDL JUSH
Gursof UOILDILIUDY JUDD DIWDUAQ]

sabny puoh
(DAL 1102 WIU- ) USALJP DUDH

5405 DUOWDID Pa|iidp AJDloy

(210 Burioq voissnosad Aioioy

ElE<=e <3

d
bujdog pajjup Kaoioy o
bujlog aabny W
e SAK] =
uoiLd;aoseq Sjop [1°awss
NCILYDIHILNIGI IT0HINOE
roangsaad
S8BULS UbIM HDOJC O 21QuNID 16U |14 buouig
*osnssasd sabuly
21Q0JFPISUCD YL|M SxDIJQ JO 5/QuNd) BLOJBPON
*9unssoad sabujs Bl
20 BULIpUOU L4tk SNOBIQ 40 S21QWAdd HO3i
D110} |d) co|4dia0s90
NOILY LNIWZD

TYNNYA NCILYLNIS3Y OGNV “NOLLYD]

SS¥T0 “ONISOOT HI0M ¥ NOS SNVELIVD

SEONZEEIAZY




P .
T i i
; ——— C T — R I T
= e
7 - i WO W03 M [
4 2 19 9 SONIYOE L8531l 20 BOT 2 h. ) NOLLY14048HYHEL 40 LHanLyYeza) 4 aIRaaNa
[ ERITIED] B3INISHI L33M0Hd 52&0&3&0 n_O ...:d_m ZOUIUDS v | 4G QTuvddsd
A | AlVL
1 ANIDIT 1108 BT ETTIT 3HL E02 GIHVdAMd 3U¥Q 440 NIIS 1HIINIOND IMDSHIAO MD 1530
b 1 ONVE Wit 0SS DINYOHO AT03AVHS T4 S¥397n08
4 (§22 L QLHSWY) -DAUS BuBA @ I U0S DINVOHO A113AVED Y&.W S¥30IN0E PuD 5378803
» Ob "ON C4 002 "ON auld _ T3AVED Ublm 7105 JINYOHO AQNYS W\\n $318803
F T on ey o OS5 IINVAMO AONYS | HO/T0 -
m_ 0l 'ON 04 OF 'ON wnipan = oLy O n1S7] +4B1an 4un @ | TIAVYD Wlm [OS JINYOHO i m.\\ﬁ\\
9 | 7 'ON 04 01 ON s8Jo0g ! GNYS Ualm TI0S DINVONO | \h\u\.\, Lvi= | 1d
. _ ibed Sk By i |3AD4 a \0eez ﬁkmoq_ oLy | H0S JINVOMO | FFoR
» 1. 3WA0 [r—— - e oy T T
4 < oF /e 353505 2 RAUIBIRUA POLOBIIOSWATUN A/ | ANYS Wil LTIS 2145012 DINVIEO AT13AYHD TEL TIAVED % ONTS ABATID ALTIS
= . | LTS 9148019 JINVINO ATI3AVHED )y : “ | pgens
T 31000 (8E62 @ MLSV) | T3AVED GLTA L[S D145C1 JINTOHO ANYS { e E
s 43pinog HIOYSUCISSAUSWOD pRLyuast) @ [ LTS 2145012 JINVOHO AONYS | 4D uv
az1g 19912 0 WLSY) | TIAVHG Ukin LIS 214SDI2 JINVOHO { TIAVHD UL ONYS ATAVID
= 1105 -u01559.4dwWo] PaV! ;uosLn 1 ONYS Ueim LTS 2145018 JINVOYD ) 35
3Z1s 272118vd | L71S 2145013 JiNYOND i ONYS AZA¥TD |
5 BUDALOL | 220 @ | ONYS W41 ATID 404 DINVINO AT73AYND \\.\\ m |
) AYID 403 DINVOHO AT713AVHD \\Wﬂm TAATHY SHMIONYS, JLIS WS
%00, J TIAVHD UEim A¥1D <04 DINY AQNY )
w %00. 04 0% £14508 (395 0 LSV} 101iuas0g 19ns (BS) IAVHD yir u_zqwmm »mzqm w anvs ALTIS
3 %Gk 04 0 awog TIAVED Ubln AVID 4DE JINVONO 7 ﬁo_%qmm.%c?ﬂ._%zm,mwaDmmw Hhgko
; (2 O ALsT) siwin sBowugs D) GNYS Ubim AVID 403 JINYOHO ‘\Um\ : IATTY. AL 1S 0o) | I5-dS
o %6E 04 §1 214417 b ol el ¥ N2 —— AV LDE DINVOMOD Y A¥ID UhklM ONYS unguu.._,_ur r‘.coa
& ” | D g aNvs 4 LTS 2148812 AT113AVED . 5 o < { <
%0l 04 § i (00t L OLHSYY O 1115 2145312 ATTIAVHD | 13AYH0 PUD LIS Uik ONVS DOPDIS K1u004d —
%G uoyk §531 84 2504 TAAYYD WLIA LTS D14S018 AQNYS | 15 daim anvs panosb Klaoog
O} PO4OWi 450 $NQ +uasatd 340 5321404 ~ ~ LS 21450149 AQNYS | HW s
i - [e12 mLo} susicainby puos  (3s TIAVED Mt LTS 2145013 IRV BB Jh.,\%mm_mcmz“mjmuwmuwm. ,._o__w
SLdaE2D vor4d aosayg ANYS waim 1S 2145013 | ik * o :.me V5 05-8S
171S 2148013 Wl = ~ 119
STI0S 50 NOILY0dOHd HO LN3IOMIS {105 W12} anioA-y @ T T T e AYD Usim ONGS Pob Le 15
? ' | 13 D " S papoUb-|1a
- AVID 404 ATTIAVHD &\:\ IAVED PUD LIS Ui ONYS pap Lm LN I
= ADHBWOLLOUDY | DYDCd @ TIAVHD QbW AYTD 4D AONYS i LUS wam gnys pappab-|an
i I B0y JBI0N 401 5q K AVID 04 AUNYS H2
S1[106 ALIONST fIRi0m DEd: DI 1A TIAVED U4 A¥TD 4O 7 4 THAVHO Waim ONYS DADOLG £j.00d
b SPLI 2NSTDIG @ ONVS Whin Y10 402 # ds
JOLOM S1AISIA OU 4Ng dwog 1s10M | o o AYTD 404 . ONYS PapoJas Aj00d
(1615 G MGY) xapu PDOY suiog f QNYS WA LTS DINYONO ATT3AVED (LS 1 e P06 19n |
usnog - , 115 JINYDND A173AVHD \_v YR NG, PR ._m tla .
W) OF Adp CALSNP 'TUN1SI0W JC 2oUBSTY % ¢ | Wit P e | { TIZAVHDY Whie 1715 DINVOMO AQNTS i | aNvs pepo.b- s,
S e (ce wmw?mw:mmm_uck_ .q.tu:.wu.,u \f_.n_x, | L7118 JINYOHO AQNYS 0 3
NN ualLe] 40530 o | dmém M LTS DINVOYO LY ONYS W8 IA TIAVHD ATAVTD ALTIS
VS )
aynlsion t22r O AUSY) SisKiouy o215 1djeioe (V) I /¢! TIAVHY ABAVID ALTIS
— 1 OAYTZ UOBT DINVONO ATT3AVHD |
. £ oa (@) AVT3 UOT JINVEEO AT1IAYHD CHES tis NG A34vld
05 < a5uBD Audp (022 NLJ) Atrliqoou-ag TIAVED UL A¥ID D3| JINYOHO AONVS TIAVES ABAWTD
e AY12 r_nEJ JINVOEO AONVE 10 —
0§ - L SUD ! 13Y) A-budsuod Dol ‘ T3IAVED I AYTD WO DiNYINO ANYS Wdth T3AYED ALTUS
e i = e 5 ) (v282 @ hi5Y) H-tuawuag owebay (30) QNVE ukin A¥TD UDD| JiNYDHD
g = Asuag wn|pan AV 1D LOB| JINYOUO T3NVHD ALTIS
— - a {9122 Q WLSY) #u3LUCSH 34N} S|OH @ | ONYS Waim L[S ATIZAVY NYS PUD_AvID Al7 o v
! - & 5007 S 1115 _..jm><..._w oun LLQ Tgtm 4w‘,<mm>qﬁwm.bm._wmmmwm
| b-0 2500 AJdp 1625y 0 WLSY) xOpY| LoISUDdX] @ TaavED Hfin IW »mnmm - AY1D urim 3avas Babo s Wiiass
& 09 \ - T3AVHD Y QNYS PUD LIS UkiM 13AVHD PAROSE K|so0d
[SSHOWE Bk 4 SholE) "R Ve (080C O WLSY¥) ~D24S 4£23.)Q 9 s LIS Usin T3VHD PEDOE Arsoog |0 nmgun
ST1085 SSITNOISIHOO JO ALISNIG INIYYIdY I - i REREE
o AYID AL ; 7 .
(194 Q WLSY] [01x0L4] ONYS Gilm aVID ALTIS AT713AYHD aNvs suo avia TR BYS.8ETR.88088 721 f.vw .
PAUIDIPUN P2:0p) [0Su0T AV ALIIS AT73AYED : ; RLEVL AN P
: e - TIAVED WL AYID ALTIS AONVS Av12 usie 130085 Bobb 3 75 W
{41y W13 ‘220 ML ‘Ev9 MLD) L AYID ALIUS AONYS | TA-TD g AR
BU1459] A4iA|S0400] 9 TEAVHD W4 im rquu ALTIS QNS PUB LIS UbIM T3AVED PapD.B-|jay -
Tt ors e ”«Jw ﬁ“m LIS Ui T3AVED popoab-1op _ e b
AN INIOJHIHON CrZ2 (812 W12) 8AJRT UOi30dwo] e e | 1= ¥
HIQTTINT 3TN ONYS Ukim A¥TD WOE ATTIAVHD ONYS UdiM TIAYHO pepouB Aruood Poa’s
L0 UNKG T4l 9 591903 J(LOANA O TEIVIRIDT S— EL_.MJquMwF_.BM._W .w.m,uwm g <SR e aaty | d9 uoﬂnﬂo
= | e 13AVYD 4! | o
(£555 0 wisy] 124us4og 23901103 (T3) Yoo o) AIE 1 | R
= TIAVUD WilM A7) uDd] QNYS Whik TIAYED PapDLb-1|an e
ALYA ITACYHAHY SAYd o . v o8
(6872 @ niSw) uolstpiiasues (2 ONYS deia Av7) uean ! \ B- 7 L
h - . ’ AYI12 uwpa I3NVED Papoab-riam |
T —— DNILSIIL SewoN dnoasy | 10awAS /21 doIg SowoN dnoJg CQWAS/ S1udeag
ik AMOLYMOEYT QMY 412N SIWYN ANY STOSHAS 4nouD
7 £5¢ _. uan | Te (L00Z 3NNMY TWANYA NOTIVLINISIdd ONY ‘NOILYIIAISSYID ‘ONIOD0T ¥20H % 1I0S SNYNiIYD SIINLI I3
M0 | ainow | auwnoed fisi - ——




. KLEINFELDER
Bright Peaple. Right Solutions.
N

APPENDIX B



¥o0ipag pasodwoosaq Yad
auoIsSpuUES S
1004 a1enbs Jad spunog isd
00} asenbs uad suol sl

Aunisonon 1O

eA8IS 00g Buissey Ueoiad 00z-

nwr pinbr 17
xapu] Alonseld |d

WBuang paurelpun palepliosucoun [exen | NNXL

9092 9y | 2926 Syl 86 ZSl 02 | #00-80-H (HO) IAITSANY]
2002 B8'Z | 0095 8el L'GE 0z 9L | +#00-80-H (HO) 3AITSANY
908 ze | 09 Gk g peL 9 | r00-80-H (10) IAINSANY1
] gz | 8¢ 52 |#00-80-H (70) 3AINSANY]
10/2 v'e | 188y Ov L £Z1 Szl L2 | £00-80-4 ITYHS-VLIN
200e &l 144 ZeL 5l LLL 9L | £00-80-4 | (10} WNIANTIOD/IAITSANY T
| 9L [ (44 Gl £00-80-YH | (12} MNIANTIOD/AQITSANY
| i | or 0L | €00-80-H (710) 3AITSANYT
[ vEL z6 £zl 9 | £00-80-4 (09) IAITSANYT
HO S's | £00-80-H (09) 3A1SANY]
A 25 Z | £00-80-d (10) 3AITSANYT
“ 169 85 [O0EsLt 851 8 oyl SIS | 200-80-4 IIVHS-YLIN
8615 08 |€£9091L 87l g'g 6EL OF | 200-80-4 FIVHS-VLIN
£007 g2 | svev oyl S0k 2elL §0¢ | 200-80-H ILTUDHY
862¢ vz | 2L8r Zy L g€l Gzl g6z | 200-80-H INOLSANVYS-VIIN
_ 8z €2 | 200-80-4 INOLSANYS-V LI
| 8¢ | 0§ 02 | 200-80-4 (HO) HEAMNIANTIOD
“ 6g gL | ee 0L | z00-80-4 (D8) IASANYT
! 902 S'L | e662 0gl L2k SLL 9 |200-80-H (10) IANSANY1
/S 5’0 | 200-80-4 (10) 3Q1TSANYT
HO gL | 100-80-4 SS-YL3N TVIDIHENS
, 181 A 2zl 9 | 100-80-H (32) WNIANTIOD
— L | 62 - - - 7 100-80-4 (10) 114
) %, 10
13uyiQ | ainssaig Gs3) sd) (%) Id 17 | Aususp | jusiuos | Aususp () Buuiog adAj yooypog
Buiuyuog NNXL | NNXL | 002- 2101 | aimision g tadeg
9/2¢6

1594 S LIBWiNG AI0IeI00E

L0Z9Ly-10 # V3
9'L INd €52 femyBiH




. . o — RSN N S— — S—— bisss s — —
) " T — S . S—  — S— A—— _— B — S—

75| A — JRn— — RN - - — — — - e 1
1 AN AU SN SURS W SO 5 SN SO T — o I

7 S — - AN NP A — S, S - - S— S—

PLASTICITY INDEX (PI)
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LIQUID LIMIT (LL)

LIQuUID PLASTIC PLASTICITY | % PASSING
LIMIT (%) LIMIT (%) INDEX (%) #200 SIEVE

© R-08-001 @ 4.0' Sandy Silty Clay (CL) 29 15 i4

SAMPLE SOURCE CLASSIFICATION

€1 R-08-002 @ 10.0 Clayey Sand (SC) 33 18 15 39
A R-08-002 @ 20.0 Sandy Clay (CH) 50 22 28
¢ R-08-003 @ 10.0 Sandy Lean Clay (CL) 46 25 21

& R-08-003 @ 15.0 Lean Clay with Sand (CL) 42 20 22 76

@ R-08-004 @ 2.5 Sandy Lean Clay (CL) 38 16 22 54

Y aa ATTERBERG LIMITS (ASTM D4318) PLATE
KLEINFELDER _ EA 01-476201

Eright Fesple Right Seluticns.

e HIGHWAY 253 P.M. 7.6 B-1

Pl - KLEINFELDER SANTA ROSA 5-8-08 .GOT - 12/8/09 13:40 - UANEW GINT PROJECTS\93276 CALTRANS MULTIPLE JOBS\MEN 253 PM 7.6\01-MEN-253-7.5 LAB TESTS.GPJ

Data Template:

PROJECT NUMBER 93276 DATE  f2/g/2008 | MENDOCING COUNTY, CALIFORNIA




Data Template:
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GRAIN SIZE IN MILLIMETERS
-~ GRAVEL SAND i
oles I OARSE FINE COARSE MEDIUM | FINE L
SYMBOL SAMPLE SOURCE CLASSIFICATION
® R-08-002 @ 0.5' Sandy Lean Clay (CL)
-] R-08-002 @ 10.0' Clayey Sand (SC)
pa R-08-002 @ 23.0' Meta-Sandstone
o R-08-003 @ 2.0' Sandy Lean Clay (CL)
0 R-08-003 @ 6.0’ Clayey Gravel with Sand (GC)
© R-08-003 @ 15.0' Lean Clay with Sand (CL)
N PARTICLE SIZE ANALYSIS (ASTM C136) PLATE
R g EA 01-476201 8.2
HIGHWAY 253 P.M. 7.6 &
PROJECT NUMBER 93276 DATE  12/8/2009 MENDOCINO COUNTY, CALIFORNIA
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Data Template:

i 7 TTTTH 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
Cobbles SILT CLAY
COARSE FINE COARSE | MEDIUM FINE

SYMBOL SAMPLE SOURCE CLASSIFICATION

® R-08-004 @ 2.5' Sandy Lean Clay (CL)

P PARTICLE SIZE ANALYSIS (ASTM C1 36) PLATE

LB REl EA 01-476201 5.9

N HIGHWAY 253 P.I. 7.6 =

PROJECT NUMBER 93276 DATE  12/8/2009 MENDOCINOG COUNTY, CALIFORNIA
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NEW TXUU - KLEINFELDER SANTA ROSA 5-8-08 .GDT - 12/8/09 13:41 - UANEW GINT PROJECTS\93276 CALTHANS MULTIPLE JOBSWMEN 253 PM 7.6\01-MEN-253-7.6 LAB TESTS.GPJ

Data Templale:

o T Confinement|  Shear i D Moi
Sample Source Classification ype of Pressure Strength Sain Del{syily Cgﬁtlgrrxf
Test {psf) (ps %) (pef) (%) _ |

® R-08-002 @ 6.0’ Sandy Lean Clay (CL) TXUU 706 2999 10 115 12,7
[ R-08-002 @ 24.5' Clayey Meta-Sandstone TXUU 3208 4812 3 125 13.3
A R-08-002 @ 30.5' Argillite TXUU 4003 4345 4 132 10.5
© R-08-002 @ 40.0' Meta-Shale TXUU 5188 16063 2 139 6.5
@ R-08-002 @ 51.5' Meta-Shale TXUU 6797 11530 1 146 8.0
& R-08-003 @ 16.0' Lean Clay with Sand (CL) ™@uu 2002 2484 3 111 18.0
UC = Unconfined Compression
TX/UU = Unconsolidated Undrainad Triaxial

N STRENGTH TEST DATA PLATE
JEERERER EA 01-476201 B
N HIGHWAY 253 P.I. 7.6 =

PROJECT NUMBER 93276 DATE  12/8/2009 MENDOCINO COUNTY, CALIFORNIA
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_ Confinement;  Shear i D hoi
Sample Source Classification Type ot Pressure Strength S Den%rily Cgﬁl%grrl?
Tast (psf) (ps (%) (pci) (%)
® R-08-003 @ 21.0' Meta-Shale TXUU 2707 4881 3 125 i2.3
1 R-08-004 @ 6.0 Clay with Gravel (CL) TXUU 806 4460 3 134 8.0
A R-08-004 @ 16.0' Clay with Sand (CH) TXUU 2002 5600 2 120 15.1
& R-08-004 @ 20¢.0' Clay with Sand (CH) TXUuuU 2606 9262 5 132 9.9
UC = Uncenfined Compression
TA/UU = Unconsolidated Undrained Triaxial
P STRENGTH TEST DATA PLATE

KLEINFELDER

\oz—/ Exight Peaple. Right Solutions.

NEW TXUU « KLEINFELDER SANTA ROSA 5-8-08 .GDT - 12/8/08 13:41 - UANEW GINT PROJECTS\93276 CALTRANS MULTIPLE JOBSWMEN 253 PM 7.6101-MEN-253-7.6 LAB TESTS.GPJ

Data Template:

PROJECT NUMBER 93276

DATE

EA 01-476201
HIGHWAY 253 P.\V. 7.6

MENDOCINO COUNTY, CALIFORNIA

B-5




Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422
ND = Not Detectable

NA = Not Sufficient Sample

NR = Not Reguested

e\ e
Emmmememeees AP Engineering & Testing, Inc.
CORROSION TEST RESULTS
Client Name: Kleinfelder AP Job No.: 28-0758
Project Name: MEN253PM7.6 Date 07/31/08
Project No.. 83276
Caltrans EA#: 01-476201
Sample Boring Depth | Soil Type Minimum pH |Sulfate Content | Chloride Content
ID. No. (ft) _| Resistivity (ohm-cm) (ppm) (ppm)
R-08-001 Core-15 15 CL 1000 6.8 64 69
R-08-003 Core-5.5 55 CL 2300 7.2 19 65
NOTES: Resistivity Test and pH: California Test Methods 532 and 643




/’“‘\_
- KLEINFELDER

Bright People. Right Solutions.

APPENDIX C



10 4

20 -

Depthin feet
[@h]
o

N
fen]

60 1

0l

MEN7.6 R08003, A-Axis

i
£
i
i’
-i
|
|
|
|
|
|
l
?
i
|
l'
l
l
I
!
|
|
|
|
|
| 8/21/2008
] 11/4/2008
I 3/5/2009
e L 9M1/2009
-1.0 0.0 1.0

Cumulative Displacement (in) from 6/12/2008

Depth in feet

MEN7.6 R08003, B-Axis

0,
10- ;
20 -
301 !
|
40 - |
50 1
60 1
J
) © 8/21/2008
1 11/4/2008
i 3/5/2009
- i = 9/11/2009
-1.0 0.0 1.0

Cumulative Displacement (in) from 6/12/2008






MATERIALS INFORMATION
FOUNDATION REPORT

Foundation Report Addendum for Bridge No. 10E0022



State of California Business, Transportation and Housing Agency
Department of Trausportation

M cemoran d um Flex your power!
Be energy efficient!
To: JEFF SIMS Date:  December 15,2010
Design Branch 1

Office of Bridge Design North File:  01-MEN-253 PM 7.6
‘ EA: 01-476201
Bridge No. 10E0022
Attn:  Kyoung-Hyeog Lee

rrom: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
OFFICE OF GEOTECHNICAL DESIGN NORTH
BRANCH B

Subject: Foundation Report Addendum

This Foundation Report Addendum provides revised recommendations for the above
referenced structure. The recommendations contained herein supersede the recommendations
in the Foundation Report prepared by Kleinfelder dated April 29, 2010. The Foundation Report
recommends “a one-foot-wide layer of Class 1, Type B Permeable Material be placed behind
the back of the retaining wall face.” We do not recommend placing Class 1, Type B permeable
material behind the timber lagging. Filter fabric should be placed on the backside of the wall
between the timber lagging and the native material and fill.

If you-have any, questions or require further assistance, please call me at (707) 445-6036.

CHARLIE NARWOLD, CEG #2335
Senior Enginecring Geologist

Office of Geotechnical Design - North
Branch B

c: OGDN Project Folder

“Caltrans improves mobility across California”




MATERIALS INFORMATION
FOUNDATION REPORT

Foundation Report for Storm Damage Repair at HUM 253, PM 7.75
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Geotechnical Engineering
TECHN’CAL MEMORA NDUM Materials Testing & Inspection

Environmental Science & Engineering

Water Resources

Earthquake Engineering

Air Quality

Date: April 29, 2010

To: Charlie Narwold, Sr. Engineering Geologist
Division of Engineering Services
Office of Geotechnical Design North
Branch B

From: Terry Craven, G.E.
William V. McCormick, C.E.G.

Kleinfelder Project: 93276/22REP

SUBJECT : FOUNDATION REPORT
STORM DAMAGE REPAIR
HUM 253 PM 7.75
EA: 01-476201
MENDOCINO COUNTY, CA

1 PROJECT DESCRIPTION

An active landslide is located on the east (downhill) side of Highway 253, near mile post
7.75 between the cities of Boonville and Ukiah, in Mendocino County, California. The
location of the site is shown on Plate 1, Site Location. As shown on the Site Plan, Plate
2, the active landslide scarp is approximately 400 feet long. The landslide mass
extends approximately 375 feet down slope to the east (see Plate 3, Section A-A').
Ground surface elevations that are shown on the cross sections A-A’ and B-B' are
based on a hand level survey by Kleinfelder and may differ from the surface contours
shown on the Site Plan. Between approximate Stations 107+28 through 108+00 and
109+65 through 110+40, the landslide scarp extends within six feet of the edge of
pavement of the eastbound lane.

The purpose of this project is to provide geotechnical design parameters for a retaining
structure to protect the road from active landslide related movement between Stations
106475 and 109+00. Stabilization of the portion of the landslide that is north of the wall
(i.e. Station 109+00 to approximately Station 111+00) is not intended at this time,
however the wall should be designed so that it can be extended to protect this area in
the future. The portion of the landslide that is located down slope (east) of the proposed
wall will not be stabilized by this design and the main mass of the active landslide may
continue to move away from the wall after construction. Remediation of the shallow
landslides on the uphill (west) side of the road are not addressed in this report.

93276/SROSMO74R2 Page 1 of 15 April 29, 2010
Copyright 2010 Kleinfelder
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2 GEOTECHNICAL SCOPE OF WORK
The scope of our work for this project included the following:

o Review of available geologic information addressing this area.

o Geologic mapping of the landslide and immediate vicinity.

¢ Drilling, logging, and sampling of eight (8) exploratory borings.

o Installation of three (3) inclinometers/piezometers at boring locations.
o Installation of two (2) piezometers at boring locations.

o Periodic site visits to take piezometer and inclinometer readings.
o |aboratory testing of selected samples from the borings.

o Global stability analyses.

o Preparation of Log of Test Borings (LOTBs).

o Consultation with Caltrans staff.

o Preparation of this memorandum.

3 PERTINENT REPORTS AND INVESTIGATIONS
In preparation of this memorandum, the following documents/reports were reviewed:

e Jennings, C.W. and R.G. Strand, 1960, California Division of Mines and Geology,
Geologic Map of California, Ukiah Sheet.

» Wagner, D.L. and E.J. Bortugno, 1982, California Division of Mines and Geology,
Regional Geologic Map Series, Map No. 2A, Geologic Map of the Santa Rosa
Quadrangle, California.

e Caltrans Seismic Hazard Map and Report, Mualchin, 1996 with errata dated
March 2006.

4 PROPOSED STRUCTURE DESCRIPTION

It is proposed to construct a retaining structure on the east side of the existing roadway
to protect the road surface and supporting prism from landslide-related damage
between Stations 106+75 and 109+00. As proposed, the retaining structure will be a
soldier pile and lagging wall, portions of which will be restrained by tiebacks. At the
direction of Caltrans, the wall will be located approximately twenty-one feet east of the
existing centerline. The lateral limits of the wall, as directed by Caltrans, are illustrated
on Plate 2. The wall should be designed so that, if desired, it can be extended to the
north at a future time.

5 SITE DESCRIPTION AND TOPOGRAPHY

At Post Mile 7.75, the two-lane Highway 253 rises gently to the south at a grade of 3%
to 5%. Slope gradients east (down slope) of the roadway range from 1H:1V
(Horizontal:Vertical) to 2.1H:1V along the landslide scarp and from 2.1H:1V to 3H:1V
within the landslide mass. Cut slopes west (upslope) of the roadway range from

93276/SROSM0O74R2 Page 2 of 15 April 29, 2010
Copyright 2610 Kleinfelder
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1.2H:1V to 2.2H:1V. Native slopes above the cut slopes range from approximately
1.5H:1V to 2.7H:1V.

The landslide movement currently impacting the roadway is translational, with an
estimated mass thickness of approximately 15 to 23 feet. The arcuate headscarp of the
landslide extends up to the east pavement edge in some areas of the landslide. The toe
of the slide is located laterally approximately 375 feet east of the pavement edge in
section A-A’. A small active slump landslide is located within the northemn edge of the
main landslide scarp. Four small active debris slides are located above the roadway
within the cut slopes. A dormant debris flow is located above the roadway within the
central portion of the site. A large dormant translational landslide is located within the
northwestern portion of the site (above the road) terminating at the western edge of the
roadway.

An area designated as wetlands by Caltrans has been delineated approximately
between Stations 108+00 and 109+00 approximately 35 feet east of the eastern
roadway edge within the landslide mass, as shown on the Site Plan, Plate 2. The
wetland area is fed by a spring which emanates from the apparent toe of the fill prism,
as indicated on Plate 2. Flow rate of the spring could not be estimated; phreatophytic
vegetation within the wetland area would suggest the spring flows (at least marginally)
throughout the year, however. We understand that the wetland is to be protected and
will limit the boundaries of the proposed construction.

An access road was constructed by Caltrans from the southern edge of the landslide
scarp (approximately 10 feet east of the edge of the roadway at Station 107+00) to
provide access for drilling of the borings R-08-003 and R-08-004. The road extends
through the mass of the slide terminating approximately 30 feet east of the edge of the
roadway at Station 108+15. A second access road was constructed from the road
shoulder at Station 111+50 to provide access for drilling of the borings R-08-005
through R-08-008. This access road extends through the mass of the slide terminating
approximately 120 feet east of the edge of the roadway at Station 109+10.

Sheet flow from the cut slopes and the westbound lane of the roadway are collected
within a V-ditch adjacent to the west edge of the roadway and captured within a 1.5-
foot-diameter corrugated metal culvert which extends below the roadway and outfalls
downslope to the east. Drainage from the eastbound lane within the landslide currently
flows down over the slope face of the fill prism. The cut slopes are vegetated with a
moderate growth of wild grasses. The areas east of the fill slope support a tall growth of
wild grasses, poison oak, manzanita and oak trees.

It is our understanding that a 7.5 foot deep under drain exists underneath the v-ditch on
the west edge of the roadway but has been destroyed or damaged. We understand that
the under drain will be restored as part of this project.

6 SUBSURFACE EXPLORATION AND LAB TESTING

SUBSURFACE INVESTIGATION

Eight (8) exploration borings, designated R-08-001 through R-08-008, were drilled at
this site by Caltrans Office of Drilling Services using rotary-wash drilling methods.
Drilling was performed on May 14, 2008, through June 26, 2008. All driling and
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sampling operations were observed by Kleinfelder staff. Test borings were performed
using a truck-mounted Acker MPCA drill rig (Equipment number 1974) utilizing 102-mm
diameter and 93-mm (HXB) casing equipped with a tungsten carbide Geo Barrel and #8
diamond impregnated core bit, respectively. Borings R-08-001 and R-08-002 were
advanced from the Highway 253 pavement level in the westbound traffic lane to
maximum depths of 75 and 50 feet, respectively. Borings R-08-003 through R-08-008
were drilled on constructed access roads within the landslide mass, to depths between
50 and 75 feet. The approximate locations of the borings are shown on Plate 2.

Samples of the soil and bedrock were obtained by coring,-using equipment as described
above, and using 2-inch (inside diameter) Modified California and 1.4-inch (inside
diameter) Standard Penetration Test samplers each driven with an automatic 140-
pound hammer dropped 30 inches. The blows required to drive the Modified California
and Standard Penetration Test samplers were recorded for each 6 inches of penetration
or fraction thereof. Visual classifications were made in accordance with the attached
Soil and Rock Legend. The results of the exploration are summatrized on the attached
Log of Test Borings (LOTBs), in Appendix A.

As part of this work, slope inclinometer casing was installed to approximately 75 feet
below the ground surface within the bore hole for Borings R-08-004, R-08-005, and R-
08-008. The casing was perforated for its full length except for the upper 10 feet to
permit possible monitoring of future water levels within the casing. The annular space
around the perforated portion of the casing was backfilled with sand and approximately
the upper 5 to 7 feet was backfilled with bentonite. The inclinometers were completed
at the surface with a stovepipe outer casing. Two piezometers were installed to
approximately 75 and 50 feet below the ground surface within Boring R-08-001 and R-
08-002, respectively. The piezometers were completed at the surface with a 3-inch-
diameter traffic rated access box. Inclinometer readings were obtained by Kleinfelder on
June 12, August 21, and November 4, 2008 and March 5 and September 11, 2009.
Results are presented In Appendix C.

LABORATORY TESTING

Laboratory testing of selected soil samples obtained from the test borings was
performed at Kleinfelder's Geotechnical Laboratory in Santa Rosa, California. The
purpose of the testing was to check the field descriptions/identifications and to obtain
information for subsequent engineering evaluations. Tests performed included:

Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
(ASTM D22186).

Density of Soil in Place by the Drive-Cylinder Method (ASTM D2937).
Particle-Size Analysis of Soils (ASTM D422).
Liquid Limit, Plastic Limit, and Plasticity Index of Soils (ASTM D4318).

Unconsolidated Undrained Triaxial Compression Test for Cohesive Soils (ASTM
D2850).

Unconfined Compression Test for Cohesive Soils (ASTM D2166).
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Corrosivity tests were performed by an independent testing laboratory (AP Engineering
& Testing, Inc. in Pomona California) in accordance with Caltrans Test Methods 643 —
pH, 532 — resistivity, 417 — sulfate content, and 422 — chloride content.

The results of the laboratory tests, together with a summary sheet, are provided in
Appendix B.

7 SITE GEOLOGY AND SUBSURFACE CONDITIONS
REGIONAL GEOLOGY

The site is located atop the northwest trending ridgeline separating Anderson Valley and
Ukiah Valley within the Coast Range Geomorphic Province of Northern California.” This
province is generally characterized by northwest-trending mountain ranges and
intervening valleys, which are a reflection of the dominant northwest structural trend of
the bedrock in the region. As shown on Plate 6, Regional Geology, the basement rock
in the northern portion of this province is presumed to consist of the Franciscan
Complex, a diverse group of igneous, sedimentary, and metamorphic rocks of early
Tertiary to Cretaceous age (approximately 38 to 100 million years old [Coastal Belt]) up
to Upper Jurassic to Cretaceous age (140 to 65 million years old). The Franciscan
Complex is part of a northwest-trending belt of material immediately adjacent to the
eastern edge of the San Andreas fault system, which is located approximately 20 miles
southwest of the site (Plate 7). In the site vicinity, the Franciscan Complex rocks are
unconformably overlain by Tertiary age continental and marine sedimentary and
volcanic rocks. These Tertiary age rocks are locally overlain by younger Quaternary
alluvial, colluvial, and landslide deposits.

SITE GEOLOGY

The site geology, as mapped by Kleinfelder, is presented on Plate 2. The site and
surrounding vicinity has been mapped by Jennings and Strand (1960, California
Division of Mines and Geology Geologic Map of California, Ukiah Sheet). They indicate
the site is underlain by undivided Cretaceous Marine sedimentary and meta-
sedimentary rocks. A more recent publication by Wagner and Bortugno (1982,
California Division of Mines and Geology, Regional Geologic Map Series, Map No. 2A,
Geologic Map of the Santa Rosa Quadrangle, California) mapped the area adjacent to
the south of the Jennings and Strand (1960) publication. Wagner and Bortugno (1982)
indicate the unit which Jennings and Strand (1960) mapped as undivided Cretaceous
Marine sedimentary and meta-sedimentary rocks as the Tertiary-Cretaceous age
Coastal Belt member of the Franciscan Complex. This unit contains marine sandstone,
shale, conglomerate, minor limestone and rare greenstone.

Jennings and Strand (1960) did not identify any landslide features at the site or within
the immediate site vicinity.

SUBSURFACE CONDITIONS

The following table summarizes the drilling program performed for this investigation.
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Table 1: Boring Summary
. Sotion | Location 5[33?52 ?f];) Elow.. (M Corggtgted Bgc?ggkt?ﬂ)
R-08-001 108+38 12 feet left 75 2096 5/14/08 16
R-08-002 109+42 11 feet left 50 2091 5/20/08 5
R-08-003 107+31 44 feet right 75 2086 6/10/08 15
R-08-004 107+95 47 feet right 74 2078 6/4/08 13.5
R-08-005 109+18 70 feet right 5 2068 6/25/08 10
R-08-006 109480 66 feet right 75 2067 6/11/08 15
R-08-007 | 110+38 59 feet right 50 2069 6/12/08 17
R-08-008 | 109+30 123 feet right 75 2053 6/26/08 15

@ Approximate distance from highway centerline, facing in direction of increasing stationing.

Borings R-08-001 and R-08-002 were drilled on the west side (south bound lane) of the
roadway outside the limits of the active landslide mass. Boring R-08-001 encountered,
colluvium comprised of stiffmedium dense layers of sandy lean clay, clayey sand,
clayey gravel, and fat clay to 16 feet below ground surface (bgs). Beneath the
colluvium, bedrock (primarily meta-shale with meta-sandstone interbeds) was
encountered. In boring R-08-002, clayey gravel with sand fill extended to 2.5 feet.
Beneath the fill, colluvium (clay with sand and clayey sand) extended to a depth of 5
feet bgs, where bedrock (meta-sandstone) was encountered.

Borings R-08-003 through R-08-007 were drilled within the main landslide mass
approximately 30 to 50 feet east of the east edge of the roadway. These borings were
drilled on a temporary access road Caltrans constructed after the landslide occurred for
the purpose of drilling access. Landslide deposits mostly comprised of sandy clay
(layers of clay with varying amounts of sand, gravel with silt and sand, clay with gravel,
and clayey sand) were encountered in these borings to depths of 15, 13.5, 10, 15, and
16.9 feet bgs, respectively. Borings R-08-003 through R-08-007 encountered bedrock
(meta-shale and meta-sandstone) beneath the landslide deposits.

Boring R-08-008 was drilled within the main landslide mass approximately 110 feet east
of the east edge of the roadway, on the lower temporary access road Caltrans
constructed after the landslide occurred. Boring R-08-008 encountered approximately 4
feet of access road fill (sand and gravel). Beneath the fill, landslide deposits (clayey
sand, sandy clay) extended to a depth of 8.5 feet bgs, where possible landslide blocks
(meta-sandstone and meta-shale) were encountered to a depth of 15 feet bgs. Beneath
the possible landslide blocks, bedrock (meta-shale and meta-sandstone) was
encountered.

Upon completion of drilling, inclinometer casing was installed in Borings R-08-004, R-
08-005 and R-08-008 to facilitate the monitoring of the landslide. The most current
survey (9/11/09) of the inclinometer installation indicates approximately two inches of
down slope displacement at R-08-004 since its initialization (6/9/08). Movement
occurred at a depth of 6 to 10 feet below the ground surface. Inclinometers at R-08-005
and R-08-008 did not show significant displacement between initial readings on 6/27/08
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and the last reading taken on 9/11/09. Continued monitoring of the inclinometer
installations is recommended to confirm the depths of landslide displacement.

Our interpretation of the subsurface geologic conditions is presented on cross sections
A-A’, B-B' and C-C’, Plates 3 through 5. On cross sections B-B’ and C-C’, two queried
depths of landslide activity are shown near the location of boring R-08-004. The upper
failure plane, at a depth of approximately 9 feet, is based on inclinometer readings. The
deeper failure plane, at a depth of approximately 15 feet, is based on an examination of
samples from the boring. At other locations and on cross section A-A’ the approximate
bottom of the landslide was estimated from examination of soil/rock samples and from
surface manifestations of possible landslide activity.

The bedrock encountered in the borings primarily consisted of very intensely to
intensely fractured meta-shale and meta-sandstone, varying from very soft and
disaggregated to moderately soft to moderately hard and slightly weathered, very
intensely fractured to moderately fractured. Due to the large range of bedrock strength
and weathering, transitions should be considered approximate and the depth of active
sliding should continue to be monitored by inclinometer readings.

This is a summary of conditions encountered in the eight borings.
information is presented on the boring logs.
borings should be expected.

More detailed
Variations in conditions between the

8 GROUNDWATER

Due to the use of drilling fluid, it was not possible to record groundwater depths at the
time of drilling. Moisture/density test results indicate that all soil samples below a depth
of 4 to 5 feet were saturated or nearly saturated at the time of drilling.

On June 12, August 21, November 4, 2008, March 5 and September 11, 2009
groundwater measurements were obtained in the piezometers installed in borings R-08-
001 and R-08-002 and from the slotted slope inclinometers that were installed in borings
R-08-004, R-08-005, and R-08-008. Results are tabulated below.

Table 2: Groundwater Level Measurements

Water depth measured from ground surface (feet)
Date R-08-001 R-08-002 | R-08-004 | R-08-005 | R-08-008
(Ground Elevation) (2096) (2097 (2078) (2068") | (2053)

6/12/2008 N/A* N/A* 19.9 N/A* N/A*
8/21/2008 27 37 25.6 16.4 12.1
11/4/2008 27.8 31.2 24.4 18.6 12.4
3/5/2009 N/A* 16.6 15 12.2 5

9/11/2009 27.5 37.8 19 17.5 12.8

* Not accessible, no reading taken.

The large increase in groundwater levels on the March 5, 2009 readings can most likely
be attributed to the heavy rainfall in February and early March 2009.

Significantly, the recorded water levels are all considerably below the elevation of the
spring that feeds the wetland area shown on Plate 2. Although water for the wetland
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could be supplied by flow through a bedrock fracture, it seems more likely that it
originates in a perched water table within the fill and colluvium that overlie the bedrock.

In our analyses to back calculate soil strength parameters we assumed a groundwater
table that is located within the landslide mass, but not at the highest levels recorded on
3/5/09. Back calculations should reflect the actual groundwater condition at the time the
landslide occurred, but assuming an overly high groundwater table could overestimate
soil properties and be unconservative.

For wall design purposes we recommend groundwater be assumed to rise to
approximately elevation 2080 feet. Please refer to “Design Forces” in section 11 for a
more detailed discussion of design groundwater levels.

9 CORROSION POTENTIAL

Chemical analyses were performed on two (2) samples collected from the borings to
evaluate corrosion potential of the on-site soils. Testing was performed by AP
Engineering & Testing, Inc. in Pomona, California. The results of the corrosion tests are
presented in Appendix B.

Based on the Caltrans Corrosion Guidelines (2003 version 1.0), a site is considered
corrosive if one or more of the following conditions exist for the representative soil
and/or water samples taken at the site: chloride concentration is 500 ppm (0.05%) or
greater, sulfate concentration is 2000 ppm (0.2%) or greater, or the pH is 5.5 or less.
Based on these Guidelines and the laboratory test results, the site may be considered
non-corrosive to steel and concrete.

10 EARTHQUAKE FAULTS AND SEISMICITY

According to the Caltrans Seismic Hazard Map and Report (CSHM, Mualchin, 1996 with
errata dated March 2006), the nearest fault is the Maacama-Brush fault, which is
located approximately 7 miles east of the site. The Maacama-Brush fault is capable of
generating earthquakes with a maximum credible earthquake (MCE) magnitude of 7.25.
The Caltrans Seismic Hazard Map and Report (1996) locates the site between the 0.3g
and 0.4g Peak Bedrock Acceleration (PBA) contours associated with the Maacama-
Brush fault. We recommend a PBA value of 0.4g and corresponding Peak Ground
Acceleration (PGA) of 0.4g for the use at this site. The PGA is estimated based on site
soil class C. A portion of the Caltrans Seismic Hazard map is shown on Plate 7.

The site does not lie within an Alquist-Priolo Special Studies Zone (CDMG, 1997). No
active faults are mapped crossing the project site nor do any project towards the site.

11 GEOTECHNICAL AND FOUNDATION RECOMMENDATIONS

WALL LOCATION & DEPTH

Based on the field and laboratory data and our slope stability analyses, it is our opinion
that, without remediation, the material designated as active landslide deposits will
continue to move down slope and this will remove lateral support for the roadway. We
recommend that a wall be designed to retain the roadway together with underlying soils.
The proposed wall location is shown on Plate 2. At the direction of Caltrans, the wall is
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located approximately twenty-one feet east of the highway center line. The lateral limits
designated by Caltrans for the proposed wall are approximately between Stations
106+75 and 109+00, within the southern half of the active landslide, for a total wall
length of approximately 225 feet. Currently, the roadway above the northern half of the
landslide (Stations 109+00 through 111+00) has an intact shoulder and a retaining wall
is not proposed at this time. It is possible that Caltrans will extend the proposed
retaining wall to the north in the future and the wall should be designed to allow this
possible extension. Based on discussions with Caltrans we understand at Station
108+50 lagging will extend down to approximately elevation 2069 feet and the finished
grade at the base of the retaining wall will be approximately elevation 2080 feet,
resulting in an exposed wall face of approximately 14 feet. The finished grade elevation
around Station 108+50 is constrained by the wetland.

The active landslide appears to be 10 to 15 feet thick immediately down slope of the
proposed wall location, with the bottom of the landslide occurring near the bedrock
surface. Over time it is likely that the landslide deposits will continue to translate down
slope and we recommend that the wall be designed to retain all soil that is located
above the surface of the bedrock. Plate 8 illustrates the approximate elevation of
bedrock along the length of the wall. At the proposed wall location the depth to the
bedrock surface is estimated as 16 to 30 feet.

SOIL & ROCK PARAMETERS

Based on the results of our subsurface investigation and laboratory testing, subsurface
materials within the retained height of the proposed retaining wall consist of fill,
colluvium, and bedrock mainly comprised of meta-shale and meta-sandstone. A cross
section along the length of the proposed wall depicting our interpretation of the
subsurface geologic conditions is presented on Plate 8. Because the wall location was
modified after the field investigation was completed we have limited subsurface
information at the wall location and this plate should be considered approximate.

Based on our review of available data, we recommend that the following parameters be
used for retaining wall design. These values represent our best estimate of actual soil
properties and do not contain a factor of safety. Appropriate factors of safety must
be applied during wall design. A surcharge pressure of 270 psf should be applied to the
roadway surface behind the wall in accordance with Caltrans Bridge Design
Specifications.

Fill was only encountered in one boring on the west side of the road, but greater
thicknesses of fill may be encountered at the wall location. Fill properties were
assumed to be the same as the landslide and colluvium.
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Table 3: Soil/Rock Parameters for Retaining Wall Design

Approximate
Total Buoyant | Angle of ,
Tvoe Deg}hl-;o eBrogto m Unit Unit Internal Cohision K K
ypP Ret aini¥1 g,WaII Weight | Weight Friction (psf) A P
Location (ft)’ (pcf) (pcf) | ¢ (degrees)
Fill (Qaf) 8to 16 134 72 30° 0° 0.33* 0°
Cozg\éi)um 16 t0 30 134 72 30° 0? 033" | 0°
Bedrock (KJf) NA 146 84 40° 0? 0.22° | 4.60*°

' See Plate 8 for anticipated thickness along wall, depths were estimated based on interpolation and
extrapolation between borings which are offset from the proposed wall location. The depths should be
considered approximate and variations should be expected.

? Based on correlations with field penetration, laboratory test data and soil type, as well as with resulis
from the previous geotechnical explorations at Post Mile 7.6. Properties were checked by assuming a
factor of safety of 1.0 for the existing landslide mass and back calculating soil properties; see Section
12 of this Memorandum.

% Strength was estimated based on TXUU tests, correlations with field penetration test data, and material
type.

* Coulomb method of analysis with 8 = 0. The effective width to which the pressure is applied should be
in accordance with Caltrans Bridge Design Specifications, Chapter 5.

® Soil and colluvium in front of the wall have a very low factor of safety and should not be used in
determining passive pressures.

® This value assumes that wall construction will result in a horizontal bench, at least 10 feet wide, at the
base of the lagging.

We understand that seismic wall loads will not be used in design since this is not a
“critical” structure.

DESIGN FORCES

We understand from Caltrans that although lagging will extend to the top of the bedrock
formation (approximately elevation 2069), the finished grade below the wall will be no
lower than elevation 2080 to protect the existing wetland. Wall drainage will also be
limited to the portion of the wall that is above elevation 2080.

Based on our discussions with Caltrans, it is recommended that the wall be designed
assuming that all fill and colluvium below the wall may slide and pull away from the wall
face. Therefore, no passive resistance should be assumed from material overlying the
bedrock. This is indicated in Table 3. In addition, because drainage may occur slowly
following a landslide, it should be assumed that the water level behind the wall may not
drop as quickly as the water level on the down slope side of the wall, resulting in an
excess hydrostatic head on the back of the wall.

As discussed previously in this memorandum, we recommend that the wall be designed
for a groundwater level that is approximately elevation 2080 feet. The wall should be
provided with adequate drainage to prevent the build-up of hydrostatic pressures above
this level. However, the critical design case discussed in the previous section assumes
that material in front of the wall may slide and pull away from the wall down to the
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elevation of the bedrock (this approximate elevation is shown on Plate 8). As this
material pulls away, the water level immediately down slope of the wall will necessarily
drop to the top of the bedrock (the bottom of the currently active landslide). However,
the water level behind the wall may respond much more slowly. As a result, we
recommend that the wall design assume a differential hydraulic head across the wall.
The water level behind the wall should be assumed at elevation 2080, but the water
level immediately down slope of the wall should be assumed at the top of the bedrock.
Design pressures (both active and passive) should be based on total unit weights above
the water table and buoyant unit weights below the water table. Design water levels are
illustrated on Plate 9, Design Cross Section.

In addition, there is the potential for high perched groundwater flow at the time of
construction and this should be anticipated by the contractor.

TIEBACK ANCHORS

We recommend that tiebacks derive their support solely from the relatively competent
bedrock formation below the fill and colluvium. The tieback unbonded length is the
distance from the back of the wall to a point that is 5 feet beyond the surface of the
relatively competent bedrock and is based on the elevation and inclination of the
tiebacks provided in the unchecked details dated April 23, 2010 from Caltrans
Structures Department. The tlebaok details show tiebacks located 10 feet from the top
of the wall at an inclination of 20%, based on this the unbonded zone may be taken as
approximately 35 feet.

SOLDIER PILES

Soldier piles should gain their vertical resistance from friction in the bedrock below any
fill or colluvium. As discussed in Section 12, a minimum penetration of 10 feet into the
bedrock is necessary to obtain a design slope stability factor of safety of approximately
1.3. Deeper penetrations may be required to satisfy wall vertical or lateral loading
conditions.

Bedrock quality varies widely. We recommend that soldier piles be designed for a skin
friction in bedrock of 750 psf. It is intended for use in a working stress analysis and
contains a factor of safety of approximately 2.0. Because of the fractured nature of the
rock and the difficulty in removing slough from drilled holes, end bearing resistance
should be neglected.

The depth to bedrock varies. We estimate that the depth will vary from approximately
16 feet to 30 feet at the proposed wall location. A sketch of estimated bedrock depth
along the length of the wall is provided on Plate 8.

LAGGING

The purpose of the proposed wall is to protect the road from landslide related
movements, not to stabilize the active landslide mass below the wall. As discussed in
Section 12, and as shown on Plate 14, even if the downslope grade is excavated to
elevation 2080, the slope factor of safety below the wall is unchanged, at approximately
1.0. The factor of safety drops slightly below 1.0 when we add the assumption of
perched water to our model.
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It should be assumed that the landslide mass below the wall will continue to move and
will eventually pull away from the downhill side of the wall. This could result in the loss
of material between the piling. To protect against loss of material, lateral earth support
should be provided extending through fill and colluvium to the bedrock surface,
approximately 16 to 30 feet below the top of the retaining wall. If support is provided by
lagging, this would require temporary excavation up to approximately 11 feet below
finished grade on the downhill side of the wall.

WALL BACKFILL

If required, backfill material behind the wall should be Class 1, Type B Permeable
Material (Caltrans Standard Specifications 68-1.025). To prevent internal soil erosion,
we recommend that a filter fabric (Caltrans Standard Specification 88-1.03) be placed
between the Permeable fill and native soil. To prevent the accumulation of hydrostatic
pressures behind the wall, we recommend that HDPE shims be installed between the
lagging members.

To reduce backfill pressures, we recommend that any backfill placed within five feet of
the wall (measured horizontally) be compacted with lightweight, hand-operated
compaction equipment. Over-compaction of this fill can greatly increase wall pressures
and/or deflections.

12 SLOPE STABILITY REVIEW

Kleinfelder performed slope stability analyses for the project using “Slide” version 5.03
by Rocscience. Plates 10 and 11 present the results of analyses of the active landslide.
These analyses were performed to back calculate the residual soil strength within the
landslide deposits. For these analyses we used the geometry of cross sections A-A’
(Plate 3) and C-C’ (Plate 5). Analysis of block failure surfaces as well as analysis along
an identified failure surface were performed. The internal angle of soil friction that
produced a factor of safety equal to one was approximately 30°, which was used in our
subsequent analyses. Selection of a groundwater surface is dlscussed in Section 8 of
this Memorandum. Analysis of the landslide soil strength yielded essentially the same
soil parameters as were determined for the adjacent landslide at post mile 7.6.

We then added the proposed retaining wall to sections A-A’ and C-C’ and ran the
models again. A 270 psf traffic surcharge pressure was applied to the roadway area
above the wall. The wall was modeled as a series of rigid piling with sufficient shear
strength to force the landslide below the tips of the piling. The results of these analyses
are summarized on Plates 12 and 13. For section A-A’, the calculated factor of safety
against global instability was approximately 1.3 with the piling embedded a minimum of
5 feet into bedrock. For section C-C’, the factor of safety was 1.1 with 5 feet of
embedment. Increasing the embedment to 10 feet resulted in a calculated factor of
safety against global instability of approximately 1.2. However, the failure mode with 10
feet of embedment is along an extremely deep failure surface that is not consistent with
observed failures. Although we do not have sufficient subsurface information to verify it,
it seems highly probable that bedrock strength increases with depth and will prevent this
mode of failure. Based on this we consider the calculated factor of safety of 1.2 to be
acceptable for this condition and as discussed in Section 11 we recommend soldier
piles penetrate a minimum of 10 feet into bedrock.
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Finally, we checked the slope stability of material below the wall for section C-C’ to see
if excavation below the wall to elevation 2080 would improve stability of the remaining
landslide deposits down slope of the wall. For this model we included a perched water
table that daylights at the base of the wall (in an attempt to protect the wetland that is
located within the landslide mass, wall drainage will not extend below the finished grade
at the bottom of the wall). The perched zone of water was modeled within the upper
zone of the colluvium and has a bottom elevation of 2069 feet (approximate elevation of
bedrock at the wall location). The result of this analysis is shown on Plate 14. Removal
of this material did not increase the slope stability factor of safety, which is
approximately 1.0. The addition of the perched water decreased the slope stability
factor of safety to 0.9. This low calculated factor of safety is the basis for our
recommendation (in Table 3) that material above the surface of the bedrock should not
be assumed to provide lateral support for the proposed wall.

13 CONSTRUCTION CONSIDERATIONS

e Materials to be excavated will consist of fill, colluvium, and landslide deposits.
High perched groundwater and/or seepage should be anticipated by the
contractor in wall excavations and in drilled holes for piling and tiebacks.
Depending on the time of year, caving conditions may be encountered during
drilling for the piles and tiebacks due to the granular nature of portions of the fill
and landslide debris, and the intensely fractured and weathered nature of the
rock. Temporary casing, drilling under slurry, or placement of slurry cement
backfill or concrete and redrilling may be required to control caving and should be
performed in conformance with the provisions in Section 49-4.03 “Drilled Holes,”
of the Caltrans Standard Specifications.

» We expect groundwater will be encountered in the pile and tieback holes. Pile
and tieback installations may require dewatering or the placement of concrete
and grout under water. If water is present and the holes are not dewatered,
displacement of the water by means of a closed system using a concrete pump
or tremie tube to place concrete and grout at the bottom of the holes will be
required in conformance with the provisions in Section 51-1.10 “Concrete
Deposited Under Water,” of the Caltrans Standard Specifications.

o Vertical cut sections should not be deeper than five feet without shoring or
sloping in accordance with CAL/OSHA Standards. The potential for ground
water flow and/or seepage into excavations should be anticipated. Where
groundwater flow is encountered sloping or shoring may be required in
excavations that are less than five feet deep.

e Sufficient and timely observation during construction should be performed to
correlate findings of the investigation with actual subsurface conditions exposed
during construction.

e The contractor should research utility locations and take necessary precautions
to protect-in-place or relocate utilities as applicable, prior to excavation.

o Ponding of water adjacent to the structure should be avoided. During and after
construction, positive drainage should be provided to direct surface water away
from landslides and retaining structures. In particular, it is extremely important to
collect the drainage from the east side of the road that currently flows over the
face of the landslide. Surface drainage should be collected into pipelines that are
routed to suitable disposal areas away from the landslide.
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If you have any questions regarding the information provided herein, please contact us
at 707.571.1883.

b A2

William V. McCormick, CEG 1673
Principal Geotechnical Engineer Principal Engineering Geologist
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LIQUID LIMIT (LL)
SAMPLE SOURCE CLASSIFICATION LIQUID PLASTIC PLASTICITY | % PASSING
LIMIT (%) LIMIT (%) INDEX (%) #200 SIEVE
® R-08-001 @ 3.5 Sandy Lean Clay with Gravel (CL) 30 i5 i5 58
[J R-08-001 @ 5.5' Clayey Sand (SC) 26 17 9 46
A R-08-004 @ 4.5' Sandy Fat Clay (CH) 52 23 29
& R-08-005 @ 1.0 Fat Clay with Sand (CH) 58 18 40
© R-08-005 @ 5.5' Sandy Lean Clay (CL) 34 17 17 69
© R-08-007 @ 11.0 Lean Clay with Sand (CL) 27 15 12
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PROJECT NUMBER 93276

DATE  12/22/2009

ATTERBERG LIMITS (ASTM D4318)
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Cata Templale:

0 S b e I . S S
0 20 40 60 80 100 i20
LIQUID LIMIT (LL)
SAMPLE SOURCE CLASSIFICATION LIQUID PLASTIC PLASTICITY | % PASSING
LIMIT (%) LIMIT (%) INDEX (%) #200 SIEVE
® R-08-008 @ 6.5' Sandy Lean Clay (CL) 34 15 19
. ATTERBERG LIMITS (ASTM DQSTE}) PLATE
e 0 g EA 01-476201 B-2
Moz HIGHWAY 253 P.M. 7.75
PROJECT NUMBER 93276 DATE  12/22/2000 MENDOCING, CALIFORNIA
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U.S. Standard Sieve Opening Sizs {

3

U.8. Standard Sieve Numbers

Hydrometer
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60|

PERCENT FINER BY WEIGHT

35|
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40 I

30 vio
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ol 1188 Ll g iEE
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
Caobbles SILT CLAY
COARSE FINE COARSE MEDIUM FINE
SYMBOL SAMPLE SOURCE CLASSIFICATION
O] R-08-001 @ 3.5’ Sandy Lean Clay with Gravel (CL)
(] R-08-001 @ 5.5 Clayey Sand (SC)
A R-08-001 @ 9.3 Clayey Gravel with Sand (GC)
& R-08-001 @ 31.0¢ Meta-Shale (Clay with Sand)
& R-08-002 @ 3.0' Clayey Sand (SC)
0] R-08-002 @ 0.0 Meta-Sandstone (Clayey Sand)
AN PARTICLE SIZE ANALYSIS (ASTM C136) PLATE
R e EA 01-476201 B3

B

PROJECT NUMBER 93276

DATE  12/22/2009

HIGHWAY 253 P.M. 7.75

MENDOCINQ, CALIFORNIA




Data Template:

5\01-MEN-253-7.75 LAB TESTS.GPJ

SA - KLEINFELDER SANTA ROSA 5-8-08 .GDT - 12/22/02 15:17 - UANEW GINT PROJECTS\3276 CALTAANS MULTIPLE JOBSWEN 253 PM 7.
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GRAIN SIZE IN MILLIMETERS

0.01 0.001

GRAVEL SAND

Cobbles

COARSE | FINE COARSE MEDIUM

SILT CLAY

FINE

SYMBOL SAMPLE SOURCE

CLASSIFICATION

R-08-004 @ 38.5'
R-08-005 @ 5.5
R-08-005 @ 8.5'
R-08-005 @ 25.5'
R-08-005 @ 35.0'
R-08-008 @ 7.5'

CoeRPHE

Meta-Shale (Sandy lean Clay with Gravel)
Sandy Lean Clay (CL)
Sandy Lean Clay (CL)
Meta-Shale (Clayey Sand)
Meta-Shale (Sandy Clay)
Sandy Lean Clay (CL)

.
KLEINFELDER

Brizht Feopfe Right Seluticra
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PROJECT NUMBER 83276 DATE  12/22/2008

PARTICLE SIZE ANALYSIS (ASTM C136)

EA 01-476201
HIGHWAY 253 P.M. 7.75
MENDOCING, CALIFORNIA
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NEW TXUL - KLEINFELDER SANTA ROSA 5-8-08 .GDT - 12/22/09 15:17 - UNEW GINT PROJECTSI93276 CALTRANS MULTIPLE JOBSWMEN 253 PM 7.75101-MEN-253-7.75 LAS TESTS.GPJ

Daa Templato:

f (Confinemeni| Shear i D i
Sample Source Classiiication Typeo Pressure Strangth el Denps”iiy hégirftkgﬁ?
Tesl (psf) (ps (%) (pcf) (%)
@ R-08-001 @ 26.0' Meta-Shale TRUU 3701 5167 5 126 3.2
[0 R-08-001 @ 44.0‘ Meta-Shale TXUU 6394 5002 3 132 9.9
& R-08-002 @ 10.5' Mela-Sandstone (Clayey Sand) TXUU 1397 2411 4 130 3.6
© R-08-003 @ 1.5 Lean to Fat Clay (CL/CH}) TXUU 1454 893 5 93 30.9
© R-08-005 @ 6.0' Sandy Lean Clay {CL) TXUU 1498 1281 3 119 15.5
@ R-08-005 @ 10.5 Meta-Sandstone (Clayey Sand) TAUU 1454 3429 2 132 8.2
UC = Unconfined Compression
TA/UU = Unconsolidated Undrained Triaxial
A STRENGTH TEST DATA PLATE
T EA 01-476201 B-5
HIGHWAY 253 P.l. 7.75
PROJECT NUMBER 93276 DATE  12/22/2009 MENDOCINO, CALIFORNIA
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Sample Source Classification Typa of C%nggﬂﬁgm Sisfgﬁg{h Sl DEnrsyity hégﬁfé’,ﬁ?
Test (psf) (psi] (%) (pcf) (%)
& R-08-007 @ 11.0' Lean Clay with Sand (CL) TXUU 1555 3952 2 125 10.0
2 R-0B-008 @ 6.5' Sandy Lean Clay (CL) TXUU 850 2868 3 124 12.5
UC = Unconfined Compression
TA/UU = Unconsclidated Undrained Triaxial
P STRENGTH TEST DATA PLATE
KLEINFELDER
Biight Fopie Right Sotuticns EA 01-476201 B—B
S HIGHWAY 253 P.M. 7.75
PROJECT NUMBER 93276 DATE  12/22/2008 MENDOCINO, CALIFORNIA

NEW TXUU - KLEINFELDER SANTA ROSA 5-8-08 .GDT - 12/22/09 15:17 - UMNEW GINT PROJECTS\95276 CALTRANS MULTIPLE JCESWEN 253 PM 7.75\01-MEN-253-7.75 LAB TESTS.GPJ

Data Template:
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Data Tomplate:
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Test (psf) (ps (%) {pcf) (%)
© R-08-002 @ 27.0r Meta-Sandstone uc 0 357034 1 160 0.7
UC = Uncenfined Compression
TA/UU = Unconselidaied Undrained Triaxial
A STRENGTH TEST DATA PLATE
KLEINFELDER
. Eright Pesgie. Rizht Solutices. EA 01 "d76201 B"’?
g HIGHWAY 253 P.M. 7.75
PROJECT NUMBER 93276 DATE  12/22/2008 MENDOCING, CALIFORNIA
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AP Engineering & Tesfing, Inc.

CORROSION TEST RESULTS

Client Name: Kleinfelder AP Job No.: 28-0758
Project Name: MEN253PM7.75 Date 07/31/08
Project No.: 93276

Caltrans EA#. 01-476201

Sarmple Boring Depth | Sail Type Minimum pH | Sulfate Content | Chioride Content
ID. No. {ft) Resistivity (ohm-cm) (ppm) (ppm)
R-08-005 | Core-65| 6.5 CL 1700 6.8 7 145
R-08-001 Core-21.5] 21.5 CL 820 ¥l 298 134
NOTES: Resistivity Test and pH: California Test Methods 532 and 643
Sulfate Content California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested
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MATERIALS INFORMATION
FOUNDATION REPORT

Foundation Report Addendum for Bridge No. 10E0023



State of California Business, Transportation and Housing Agency
. Department of Transpoitation

M cmoran d Hm Filex your power!
Be energy efficient!
To:  JEFF SIMS | pate:  [December 15, 2010
Design Branch 1 .
Office of Bridge Design North File: 01-MEN-253 PM 7.75

EA: 01-476201
Bridge No. 10E0023
Attn:  Kyoung-Hyeog Lee

rrom: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
OFFICE OF GEOTECHNICAL DESIGN NORTH
BRANCH B

subject: Foundation Report Addendum

This Foundation Report Addendum provides revised recommendations for the above
referenced structure. The recommendations contained herein supersede the recommendations
in the Foundation Report prepared by Kleinfelder dated April 29, 2010. The Foundation Report
states, “If required, backfill behind the wall should be Class 1, Type B Permeable Material...”
We do not recommend placing Class 1, Type B permeable material behind the timber lagging.
Filter fabric should be placed on the backside of the wall between the timber lagging and the
native material and fill.

Ifyouh ve\any questions or require further assistance, please call me at (707) 445-6036.

CHARLIE NARWOLD, CEG #2335
Senior Engineering Geologist
Office of Geotechnical Design - North

CEFTIFIED O
Branch B ENGINEERING £°f

GEOLOQIST

c: OGDN Project Folder

“Caltrans improves mobility across California”
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subject: Foundation Report Addendum

This Foundation Report Addendum provides revised recommendations for the above
referenced structure. The recommendations contained herein supersede the recommendations
in the Foundation Report prepared by Kleinfelder dated April 29, 2010. The Foundation Report
states, “If required, backfill behind the wall should be Class 1, Type B Permeable Material...”
We do not recommend placing Class 1, Type B permeable material behind the timber lagging.
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native material and fill.
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“Caltrans improves mobility across California”
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