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Agreement if you have obtained all other permits required from local, other State, and

Federal agencies.
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Notification No. 1600-2009-0016-R2

AGREEMENT REGARDING PROPOSED STREAM ALTERATION

THIS AGREEMENT, entered into between the State of California, Department of Fish and
Game, hereinafter called DFG, and California Department of Transportation of Marysville, State of
California, hereafter called Caltrans, is as follows:

WHEREAS, pursuant to California Fish and Game Code, Section 1602, Caltrans, on January
26, 2009, notified DFG that it intends to substantially divert or obstruct the natural flow of, or
substantially change the bed, channel, or bank of, or use material from the streambed of, the
following water: Feather River - Nelson Slough, in the County of Sutter, State of California, Section
(nosections), Township 12N, Range 3E, USGS Map Nicolaus MDB&M.

WHEREAS, DFG, represented by Gary Hobgood, has determined that such operations may
substantially adversely affect existing fish and wildlife resources including: giant garter snake
(Thamnophis couchi gigas); Swainson’s hawk (Buteo swainsoni); Sacramento River winter-run
Chinook salmon (Oncorhynchus tshawytscha); Central Valley spring-run Chinook salmon (O.
tshawytscha); fall-/late fall-run Chinook salmon (O. tshawytscha); Central Valley steelhead (O.
mykiss); green sturgeon (Acipenser medirostris), warm water fish species, amphibians, and other
aquatic and terrestrial plant and wildlife species.

Project Description: State Route 99 Safety and Operational Improvement Project Segment 2 —
Feather River Bridge Project.

Beginning the fall of 2009, Caltrans will begin construction of a new Feather River Bridge. The new
bridge will be parallel to the existing bridge and will extend from levee to levee like the existing bridge.
The new bridge will consist of 16 piers and 2 abutments. Each pier is made up of two seven and
one-half foot diameter cast in steel shell piles (CISS piles). The piles will be driven with a large
hammer like a D-100. The dirt will be removed from within the shell and the shell will then be filled
with a steel structure and concrete. In addition to the piles for the bridge, the contractor will also be
driving smaller piles (20"-24” or “H” piles) for the trestle and an additional four piles (approx 24") to
support the temporary falsework. There will be 2 temporary bents in between each pier to support
the bridge deck during construction.

Within the live channel of the Feather River there will be four piers (2 CISS piles each for a total of 8
CISS piles). The trestle is expected to require 52 (20"-24" or “H” piles) in order to span the Feather
River. The temporary bents will result in an additional 72 (20"-24" piles) driven within the channel.
All trestle and bent piles will be removed following construction.

Caltrans is proposing to drive the piles and build the bridge deck (outside of the active Feather River
channel, piers 9-15) during the winter months (October 15 thru May 1). This area is technically
floodplain because it is within the levees. The area was inundated during the 1997 flood event.
During a typical year, this area is not inundated, as the Feather River does not exceed it's banks.
Caltrans is proposing to have the contractor put together a “Flood Evacuation Plan”. This plan would
have to be approved by DFG and other interested parties (i.e. RWQCB) prior to any work outside of
the standard window. This plan would have to be approved by Caltrans on an annual basis. The
flood evacuation plan would detail who needs to be contacted (including but not limited DWR, DFG,
RWQCB) when that needs to occur, what equipment and materials are expected to be in the
floodplain and how the contractor will remove that equipment and material with short notice (24 hr.).

Stream Zone Defined: The stream zone is that portion of the stream channel that restricts lateral
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movement of water. For this project, the stream zone is delineated as the area on the water side of
the water side hinge-point of the levee.

1.

The notification, together with all supporting documents submitted with the notification,
including the Project Plans for Construction on State Highway in Sutter County near
Nicolaus from Power Line Road from Power Line Road to 0.1 mile south of Laurel
Avenue dated December 19, 2008, Feather River Bridge Project - Evaluation of
Underwater Noise from Pile Driving Activities DRAFT dated January 27, 2009, State
Route 99 Safety and Operational Improvement Project - Final Environmental Impact
Report/Environmental Assessment And Section 4(F) Evaluation - State Route 99 in
Sutter County, California dated November 2003, Biological Assessment - State Route 99
Safety and Operational Improvement Project dated February 4, 2009 (including the
revision of Chapter 9 of the Biological Assessment - State Route 99 Safety and
Operational Improvement Project dated March 24, 2009), and the Caltrans Revegetation -
State Route 99 Safety and Operational Improvement Project dated March 18, 2009 are
hereby incorporated into this agreement to describe the location and features of the proposed
project. Caltrans agrees that all work shall be done as described in the notification and
supporting documents, incorporating all project modifications, wildlife resource protection
features, mitigation measures, and provisions as described in this agreement. Where
apparent conflicts exist between the notification and the provisions listed in this agreement,
Caltrans shall comply with the provisions listed in this agreement. Caltrans further agrees to
notify DFG of any modifications made to the project plans submitted to DFG. At the discretion
of DFG, this agreement will be amended to accommodate modifications to the project plans
submitted to DFG and/or new project activities. Please see the current fee schedule to
determine the appropriate amendment fee.

Documents, plans, surveys, notifications, and requests pertaining to this project or required by
this agreement may be sent via email to Gary Hobgood at ghobgood@dfg.ca.gov or delivered
to DFG of Fish and Game at 1701 Nimbus Road, Suite A, Rancho Cordova, CA 95670. Refer
to Notification Number 1600-2009-0016-R2 when submitting documents to DFG.

Unless otherwise specified in this agreement, the time period for completing the work within

- the stream zone of the Feather River & Nelson Slough shali be restricted to dry weather and

shall be confined to the period of May 1 to October 1. Work periods for pile driving and tree
removal are listed below. Construction activities shall be timed with awareness of precipitation
forecasts and likely increases in stream flow. Construction activities within the stream zone
shall cease until all reasonable erosion control measures, inside and outside of the stream
zone, have been implemented prior to all storm events. Revegetation, restoration and erosion
control work is not confined to this time period.

If Caltrans finds more time is needed to complete the authorized activity, Caltrans shall submit
a written request for a work period time extension to DFG. The work period extension request
shall provide the following information: 1) Describe the extent of work already completed; 2)
Provide specific detail of the activities that remain to be completed within the stream zone; and
3) Detail the actual time required to complete each of the remaining activities within the stream
zone. The work period extension request should consider the effects of increased stream
conditions, rain delays, increased erosion control measures, limited access due to saturated
soil conditions, and limited growth of erosion control grasses due to cool weather.
Photographs of the work completed and the proposed work areas are helpful in assisting DFG
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in its evaluation. Time extensions are issued at the discretion of DFG. DFG will review the
written request to work beyond the established work period. DFG will have ten calendar days
to approve the proposed work period extension. DFG reserves the right to require additional
measures designed to protect natural resources.

Caltrans is responsible for obtaining all required permits and authorizations from local, state
and federal agencies, include Incidental Take Permits and Consistency Determinations.
Caltrans shall notify DFG where conflicts exist between the provisions of this agreement and
those imposed by other regulatory agencies. Unless otherwise notified, Caltrans shall comply
with the provision that offers the greatest protection to water quality, species of special
concern and/or critical habitat.

The contractor shall sign Applicant’s copy of this agreement prior to working within the stream
zone. A copy of this agreement and a copy of the original notification, including the project
description, as submitted to DFG, must be available upon request at the work site. The
contractor or a designated crew supervisor shall be on site the entire time a work crew is
working near the stream zone. The supervisor shall be completely familiar with the terms and
conditions of this agreement and shall ensure compliance with all terms and conditions. DFG
reserves the right to inspect the project site to ensure that there is compliance with the
terms/conditions of this Agreement.

For each construction season, Caltrans shall notify DFG within two working days of beginning
work within the stream zone of the Feather River and Nelson Slough. At the closes of each
construction season, Caltrans shall provide DFG a summary to the work completed during the
construction season that just ended and a summary of the work planned for the subsequent
construction season. Upon completion of the project activities described in this agreement,
the work area within the stream zone shall be digitally photographed. Photographs shall be
submitted to DFG within two days of completion. Photographs and project commencement
notification shall be submitted as instructed in item number 2 above.

Pile Driving Conditions:

A. Prior to the start of construction, the contractor shall prepare a bridge construction plan.
The plan would include a schedule of work and a methodology of implementation of all
avoidance and minimization measures. The plan will also outline a Contingency Plan
(Plan B) which is a work stoppage plan if the acoustical monitoring results demonstrate
an exeedance of the 206 dBpeax for pile driving of piers 3,4,5,6,7 & 8. The primary
measure of Plan B will be to identify primary contacts at DFG and NOAA fisheries and
to determine a course of action to continue pile driving and minimize take of listed fish
species. The bridge construction plan must be approved by the Caltrans RE, DFG and
NOAA fisheries. The bridge construction plan shall be submitted as instructed in item
number 2 above.

B. Pile driving for the 7.5’ diameter CISS piles that make up piers 3,4,5,6,7 & 8 will be
limited to July 15 thru October 1.

0, Caltrans will have in-water acoustical monitoring in place during the pile driving of the
CISS piles that make up piers 3,4,5,6,7 & 8. If the construction activity results in an
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10.

11.

12.

exceedance of the 206 dByeak, the monitor will notify the RE and the contractor will stop
driving piles at those piers and implement Plan B of the bridge construction plan.

D. An attenuation casing with a confined bubble curtain will be used for all in-water piles
(piers 4,5,6 & 7).

E. An attenuation casing must be used for all in-water temporary (equal to or greater than
24” diameter) bent piles and trestle piles that are driven between June 15 and July 14.
From July 15 to October 1 the temporary bent piles and trestle piles will not require an
attenuation casing.

F. Pile driving will be limited to daylight hours to avoid crepuscular and nocturnal migration
periods.

Other than work within the CISS piles, excavation within the flowing portion of the Feather
River or Nelson Slough is not allowed without written authorization from DFG.

It is unlawful to take, possess, or needlessly destroy the nest or eggs of any bird except as
otherwise provided by the Fish and Game Code. No trees that contain active nests of birds
shall be disturbed until all eggs have hatched and young birds have fledged without prior
consultation and approval of a Department representative. It is recommended that the trees
that are identified for removal, be removed during the non-nesting (between September 1 and
February 15). If this is not possible and project construction is to begin during the nesting
season (February 16 — August 30), all suitable nesting habitat within 500 ft of the limits of work
shall be surveyed by a qualified biologist prior to initiating construction-related activities.
Surveys will be conducted no more than 14 days prior to the start of work. If an active nest is
discovered, a 300 foot buffer shall be established around the nest tree and delineated using
orange construction fence or equivalent. The buffer shall be maintained in place until the end
of the breeding season or until the young have fledged, as determined by a qualified biologist.
In some instances, DFG may approve decreasing the specified buffers with implementation of
other avoidance and minimization measures (e.g., having a qualified biologist on-site during
construction activities during the nesting season to monitor nesting activity). If no nesting is
discovered, construction can begin as planned. The survey results shall be provided to DFG
prior to removing any trees. The survey shall be submitted to DFG as instructed in item
number 2 above. Construction beginning during the non-nesting season and continuing into
the nesting season shall not be subject to these measures.

Caltrans will minimize loss of riparian and other streamside vegetation through the use of
Environmentally Sensitive Areas (ESA) which are demarcated on the plans and marked in the
field with signs and/or fencing. Willows within 50 feet of the edge of the Feather River will be
trimmed to ground level. Only those that are in the foot print of a bridge pile or temporary
falsework pile will be removed.

Caltrans will prepare and have approved by NOAA fisheries and DFG a riparian restoration
plan. This plan will include restoration of areas impacted by the proposed project, as well as
areas that have been disturbed from previous activities or events. Areas restored from
previous activities or events will be used as compensation for the permanent loss of riparian
habitat due to the new bridge. The Caltrans Revegetation - State Route 99 Safety and
Operational Improvement Project dated March 18, 2009 has been approved by DFG.
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13.

14.

15.

16.

17,

18.

Modifications to the revegetation plan shall require review and approval from DFG.

Any riparian vegetation removal within 250 feet of the Feather River, that cannot be restored
onsite, must be mitigated offsite at a ratio of 3:1. Caltrans is proposing the Beach Lake
Mitigation bank for this compensation

Disturbance or removal of vegetation shall not exceed the minimum necessary to complete
operations. Except for the trees specifically identified for removal in the notification, no native
trees with a trunk diameter at breast height (DBH) in excess of four (4) inches shall be
removed or damaged without prior consultation and approval of a Department representative.
Using hand tools (clippers, chain saw, etc.), trees may be trimmed to the extent necessary to
gain access to the work sites. All cleared material/vegetation shall be removed out of the
riparian/stream zone.

Precautions to minimize turbidity/siltation shall be taken into account during project planning
and implementation. This may require the placement of silt fencing, coir logs, coir rolls, straw
bale dikes, or other siltation barriers so that silt and/or other deleterious materials are not
allowed to pass to downstream reaches. Passage of sediment beyond the sediment barrier(s)
is prohibited. If any sediment barrier fails to retain sediment, corrective measures shall be
taken. The sediment barrier(s) shall be maintained in good operating condition throughout the
construction period and the following rainy season. Maintenance includes, but is not limited
to, removal of accumulated silt and/or replacement of damaged silt fencing, coir logs, coir rolls,
and/or straw bale dikes. Caltrans is responsible for the removal of non-biodegradable silt
barriers (such as plastic silt fencing) after the disturbed areas have been stabilized with
erosion control vegetation (usually after the first growing season). Upon Department
determination that turbidity/siltation levels resulting from project related activities constitute a
threat to aquatic life, activities associated with the turbidity/siltation shall be halted until
effective Department approved control devices are installed or abatement procedures are
initiated.

During construction, all equipment refueling and maintenance shall occur more than 200 feet
from the main channel, except for the pile driver(s) or other stationary equipment. Raw
cement/concrete or washings thereof, asphalt, paint or other coating material, oil or other
petroleum products, or any other substances which could be hazardous to aquatic life,
resulting from project related activities, shall be prevented from contaminating the soil and/or
entering the waters of the state. Any of these materials, placed within or where they may enter
the stream by Caltrans or any party working under contract or with the permission of Caltrans,
shall be removed immediately. DFG shall be notified immediately by Caltrans of any spills and
shall be consulted regarding clean-up procedures.

During construction, the contractor shall not dump any litter or construction debris within the
stream zone. All construction debris and associated materials shall be removed from the work
site upon completion of this project.

This agreement is not valid and work may not begin until the agreement is signed by a
representative of DFG of Fish & Game. Stream alteration work authorized by this agreement
expires on December 31, 2013. This agreement shall remain in effect for that time necessary
to satisfy all required mitigation and monitoring measures.
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19.

20.

21.

22.

Requests for Extensions (agreement renewal), Minor Amendments, and Major Amendments
must be submitted in writing prior to expiration of the agreement or commencement of work on
modified project plans. Extensions and Amendments are issued at the discretion of DFG.
Please see the current fee schedule to determine the appropriate fee.

DFG may take enforcement action and reserves the right to suspend and/or revoke this
agreement if DFG determines that the circumstances warrant. The circumstances that could
require these Department actions include, but are not limited to, the following: A) Failure to
comply with the terms/conditions of this agreement. B) The information provided by Caltrans
in support of the agreement/notification is determined by DFG to be incomplete, or inaccurate.
C) When new information becomes available to DFG representative(s) that was not known
when preparing the original terms/conditions of this agreement. D) The project as described in
the notification, agreement, or amendment has changed, or conditions affecting fish and
wildlife resources change.

If, in the opinion of DFG, conditions arise or change in such a manner as to be considered
deleterious to aquatic life, operations shall cease until corrective measures are taken.

It is understood that DFG enters into this agreement for purposes of establishing protective
features for fish and wildlife, in the event that a project is implemented. The decision to
proceed with the project is the sole responsibility of Caltrans, and is not required by this
agreement. It is agreed that all liability and/or incurred costs related to or arising out of
Caltrans’ project and the fish and wildlife protective conditions of this agreement, remain the
sole responsibility of Caltrans. Caltrans agrees to hold harmless and defend the State of
California and DFG of Fish and Game against any related claim made by any party or parties
for personal injury or other damage.
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SIGNATURE PAGE

Caltrans, as designated by the signature on this agreement, shall be responsible for the execution of all
elements of this agreement. A copy of this agreement must be provided to contractor and subcontractors
and must be in their possession at the work site.

Failure to comply with the provisions of this agreement and with other pertinent Code Sections, including
but not limited to Fish and Game Code Sections 5650, 5652 and 5948, may result in prosecution.

Nothing in this agreement authorizes Caltrans to trespass on any land or property, nor does it relieve
Caltrans of responsibility for compliance with applicable federal, state, or local laws or ordinances.

This agreement is not valid and work may not begin until the agreement
is signed by a representative of DFG of Fish & Game.
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CLEAN WATER ACT §401 TECHNICALLY CONDITIONED WATER QUALITY ‘
CERTIFICATION FOR DISCHARGE OF DREDGED AND/OR FILL MATERIALS FOR THE
STATE ROUTE 99 SAFETY AND OPERATIONAL IMPROVEMENT PROJECT-SEGMENT 2
FEATHER RIVER BRIDGE, (WDID#5A51CR00047) SUTTER COUNTY

WATER QUALITY CERTIFICATION STANDARD CONDITIONS:

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

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 23 CCR subsection 3855(b) and the
application specifically identified that a FERC license or amendment to a FERC license for
a hydroelectric facility was being sought.

3. The validity of any non-denial certification action shall be conditioned upon total payment of
the full fee required under 23 CCR §3833, unless otherwise stated in writing by the
certifying agency.

4. Certification is valid for the duration of the described project. Discharger shall notify the
Central Valley Water Board in writing within 7 days of project completion.

ADDITIONAL TECHNICALLY CONDITIONED CERTIFICATION REQUIREMENTS:

In addition to the four standard conditions, the applicant shall éatisfy the following:

1. Except for activities permitted by the U.S. Army Corps under §404 of the Clean Water Act,
soil, silt, or other organic materials shall not be placed where such materials could pass

into surface water or surface water drainage courses. .

2. California Department of Transportation shall notify the Water Board in writing at least ten
days prior to the start of any in-water construction or in-water construction related activities.

California Environmental Protection Agency

zz‘;‘ Recycled Paper
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3. The discharge of petroleum products, hazardous materials, or other excavated materials to
surface water is prohibited. Refueling of equipment within the floodplain or within 200 feet
of a waterway is prohibited. Refueling areas shall be provided with secondary containment
including drip pans and/or placement of absorbent material. No hazardous materials,
pesticides, fuels, lubricants, oils, hydraulic fluids or other construction-related potentially
hazardous substances should be stored within the floodplain or within 200 feet of a
waterbody. California Department of Transportation needs to perform frequent inspections
of construction equipment to insure leaks from the equipment are not occurring or are not a
threat to water quality.

4. California Department of Transportation will schedule in-water work only during the low-
flow period (June 15-October 15), which will reduce effects to listed fish species and water
quality.

5. Wet concrete or grout shall not enter any surface water or surface water drainage course.

6. Activities shall not cause turbidity increases in surface water to exceed:

a. where natural turbidity is between 0 and 5 Nephelometrlc Turbidity Units (NTUs),

increases shall not exceed 1 NTU;
b. where natural turbidity is between 5 and 50 NTUs, increases shall not exceed

20 percent;
. ¢. where natural turbidity is between 50 and 100 NTUs increases shall not exceed
- 10 NTUs;
d. where natural turbidity is greater than 100 NTUs, increases shall not exceed
10 percent.

Except that these limits will be eased during in-water working periods to allow a turbidity
increase of 15 NTU over background turbidity as measured in surface waters 300 feet
downstream from the working area. In determining compliance with the above limits,
appropriate averaging periods may be applied provided that beneficial uses will be fully
protected.

7. California Department of Transportation shall review and provide a copy of this 401
certification to their contractor and insure all construction staff are properly trained of the

- conditions of this 401 certification and take proper steps throughout the entire project to
maintain and protect water quality. California Department of Transportation shall require
their Contractor(s) to confirm, in writing, they have fully reviewed conditions this 401
certification and will submit any monitoring, required by this certification or the Central
Valley Water Board.

8. Water shall not contain floating material in amounts-that cause nuisance or adversely
affect beneficial uses.

9. Waters in the work area or downstream shall not contain oils, greases, waxes, or other
materials in concentrations that cause nuisance, result in a visible film or coating on the
surface of water or on objects in the water, or otherwise adversely affect beneficial uses.
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10. Activities shall not cause settleable matter to exceed 0.1 ml/l in surface waters as
measured in surface waters 300 feet downstream from the project.

11. All areas disturbed by project activities shall be protected from washout or erosion.

12. Falsework shall not increase impacts to water or wetlands other than those |dent|f|ed in the
application and approved by this permit.

13. California Department of Transportation shall notify the Water Board immediately if any
criteria for turbidity, settleable matter, oil/grease, foam or construction-related fuels,

lubricants, anti-freeze or similar vehicle-related substances are exceeded at any time
throughout the project perlod

14. California Department of Transportatlon shall notify the Water Board immediately of any
spill of petroleum products or other organlc or earthen materials.

15. From 15 October to 15 April, contractor will only have a mlnlmal amount of equipment and

construction material within the levees (only an amount that can be removed within 24-
“hours).

16. In the event that project activities result in the disturbance of bottom sediments, deposition
of cement or soil materials, or discharge of other pollutants into surface waters, the
following surveillance and monitoring shall be conducted immediately upstream and 300

~ feet downstream of the work site and the results reported. to this office within two weeks of

sampling:
Parameter ~ Unit Type of Frequency of Sample
Sample '
Turbidity NTU Grab Every 4 hours during in
water work

Settleable Material - mll Grab Same as above.
Visible Construction- | Visible Continuous throughout
_related Pollutants - Inspections construction period

17. California Department of Transportation shall comply with all Department of Fish and
- Game 1600 requirements for the project.

18. California Department of Transportation must obtain coverage under and comply with the
NPDES General Permit for Storm Water Discharges Associated with Construction
Activities issued by the State Water Resources Control Board.

19. California Department of Traneportation must prepare and submit to the Water Board an
approved flood emergency evacuation plan prior to the construction start date.
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20. The Conditions in this water quality certification are based on the information in the
attached “Project Information”. If the information in the attached Project Information is
modified or the project changes, this water quality certification is no longer valid until
amended by the Regional Water Board.

21. Dewatering and Creation of Retention Ponds and/or Basins:
At the time of this 401. certification issuance, detailed information regarding dewatering
frequency and methods as well as the location of and design, type, number, and size of
possible retention ponds and/or basins was not available from California Department of
Transportation. As a condition of this permit, prior to the start of any construction that will
require these control measures, the California Department of Transportation must provide to
the Central Valley Water Board a set of plans and specifications that outline where and how
these measures will be implemented. This may include field visits by Central Valley Water
Board staff prior to, during, and following the implementation of these measures. These
control measures shall be protected from inundation during periods of high river flows.

ADDITIONAL STORM WATER QUALITY CONDITIONS:
The applicant shall also comply with the following storm water quality conditions:

1. During the construction phase, California Department of Transportation must employ
- strategies to minimize erosion, sedimentation, and the introduction of pollutants into
waterways and storm water runoff. These strategies must include the following:

a. the Storm Water Pollution Prevention Plan (SWPPP) must be implemented
during the project planning and design phases and before construction begins.

b. an effective combination of erosion and sediment control Best Management
Practices (BMPs) must be implemented and adequately working prior to the
rainy season and during all phases of construction.

- 2. California Department of Transportation must minimize the short and long-term impacts
on receiving water quality from the State Route 99 Safety and Operational Improvement
Project-Segment 2 Feather River Bridge, by implementing the foIIowmg post-
construction storm water management practices:

minimize the amount of impervious surface;

reduce peak runoff flows;

provide treatment BMPs to reduce pollutants in runoff;

ensure existing waters of the State (e.g. wetlands, vernal pools, or creeks) are

not used as pollutant source controls and/or restore treatment controls;

e. preserve and, where possible, create or restore areas that provide important
water quality benefits, such as riparian corridors, wetlands, and buffer zones;

f.  limit disturbances of natural water bodies and natural drainage systems caused
by development (including development of roads, highways, and bridges);

g. use existing drainage master plans or studies to estimate increases in pollutant

loads and flows resulting from projected future development and require

ap oo
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incorporation of structural and non-structural BMPs to mitigate the projected
pollutant load increases in surface water runoff;
h. identify and avoid development in areas that are particularly susceptible to
~ erosion and sediment loss, or establish development guidance that protects
areas from erosion/sediment loss;
i. control post-development peak storm water run-off discharge rates and
- velocities to prevent or reduce downstream erosion, and to protect stream
habitat. .

3. California Department of Transportation must ensure that all development within the
project provides verification of maintenance provisions for post-construction structural
and treatment control BMPs. Verlflcatlon shall include one or more of the following, as
applicable:

a. the deve|oper s signed statement accepting responsibility for maintenance until
the maintenance responsibility is legally transferred to another party; or

b. written conditions in the sales or lease agreement that require the recipient to
assume responsibility for maintenance; or

c. written text in project conditions, covenants and restrictions for re5|dent|al
properties assigning maintenance responsibilities to a home owner’s association,

- or other appropriate group, for maintenance of structural and treatment control -

BMPs; or

d. any other legally enforceable agreement that assigns responsibility for storm
‘water BMP maintenance. :

REGIONAL WATER QUALITY CONTROL BOARD CONTACT PERSON:

Yirginia S. Moran, Environmental Scientist
11020 Sun Center Drive #200

Rancho Cordova, California 95670-6114
(916) 464-4814

vmoran@waterboards.ca.gov

WATER QUALITYCERTIFICATION:

I hereby issue an order certifying that any discharge from California Department of

- Transportation, State Route 99 Safety and Operational Improvement Project-Segment 2
Feather River Bridge (WDID#5A51CR00047) will comply with the applicable provisions of :
§301 ("Effluent Limitations"), §302 ("Water Quality Related Effluent Limitations"), §303 ("Water
Quality Standards and Implementation Plans"), §306 ("National Standards of Performance"),
and §307 ("Toxic and Pretreatment Effluent Standards") of the Clean Water Act. This
discharge is also regulated under State Water Resources Control Board Water Quality Order -
No. 2003-0017 DWQ “Statewide General Waste Discharge Requirements For Dredged Or Fill
Discharges That Have Received State Water Quality Certification (General WDRs)".
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Except insofar as may be modified by any preceding conditions, all certification actions are
contingent on (a) the discharge being limited and all proposed mitigation being completed in
strict compliance with the applicant’s project description and the attached Project Information
Sheet, and (b) compliance with all applicable requirements of the Regional Water Quahty
Control Board’s Water Quality Control Plan (Basm Plan).

L0884

Pamela C. Creedon
Executive Officer

Enclosure: Project Information

cc: See Distribution list, page 11
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PROJECT INFORMATION
Application Date: 30 January 2009

Applicant: Suzanne Melim, Associate Environmental Planner
California Department of Transportation ‘
PO Box 911
Marysville, CA 95901

Project Name: State Route 99 Safety and Operational Improvement Project-Segment 2
Feather River Brldge

Application Number: WDID#5A51CR00047
U.S. Army Corps File Number: SPK 2008-01810
Type of Projeet: Transportation Upgrade Project

Project Location: Section N/A, Township 12 North, Range 3 East, MDB&M.
- Latitude: 38°54'00.07* and Longitude: 121°35'06.99".

County: Sutter County

Receiving Water(s) (hydrologic unit): Feather River and Nelson Slough, Sacramento
Hydrologic Basin, Valley- American Hydrologic Unit #519.22, Pleasant Grove HSA

Water Body Type: Floodplain, River, Wetlands, Streambed

Designated Beneficial Uses: The Basin Plan for the Central Valley Regional Board has -
designated beneficial uses for surface and ground waters within the region. Beneficial uses
that could be impacted by the project include: Municipal and Domestic Water Supply (MUN);
Agricultural Supply (AGR); Industrial Supply (IND), Hydropower Generation (POW):
Groundwater Recharge, Water Contact Recreation (REC-1); Non-Contact Water Recreation
(REC-2); Warm Freshwater Habitat (WARM); Cold Freshwater Habitat (COLD); and W|Idl|fe
Habitat (WILD). .

Project Description (purpose/goal): This project is part of an overall State Route 99 Safety
and Operational Improvement Project designed to be implemented in three segments:
Segments 1, 2, & 4. Segment 1 was completed in October 2007. (Segment 3 was completed
between 1999 and 2000 and covered under a separate environmental process). Segment 4
was started on 20 April 2009 and is still under construction. This 401 certification is for
Segment 2. Segment 2 will be completed in two tasks: Bridge Construction and Drainage
Work. :

BRIDGE CONSTRUCTION

Based on project i‘nformation provided by the applicant, the Segment 2 component of the ‘
project begins north of Powerline Road extending north past Sacramento Avenue. Segment 2
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will widen the existing road to the east. The project will include a new bridge across the
Feather River and a new Garden Highway undercrossing.

The primary construction feature of the Segment 2 project is the placement of a new two-lane
bridge across the Feather River that will convey the northbound traffic when completed. The
existing two-lane bridge will be left in place and following construction of the new bridge,
convey the southbound traffic. The new bridge will start at the existing southern levee and
extend across the Feather River, its floodplain, and over Nelson Slough to the northern levee.
The bridge will be approximately 3,000 ft long and will parallel the existing bridge. No work is
proposed on the existing bridge.

The new bridge will have two abutments and 16 piers. The piers will be comprised of two 7.5-
foot diameter cast steel shell piles. These hollow piles are driven or vibrated into the ground
and steel framing is placed inside the shell followed by concrete and a pile cap. During
excavation of the permanent piles, water may need to be pumped to detention/settling basins.
Water may be pumped and taken off-site or retained within settling ponds or basins (see
additional technically conditioned certification requirements). Following this construction, the
bridge deck portion is then constructed on top of the piers. No cofferdams are proposed for
this construction method

The project will result in one pier (Pier 2) being built in a wetland area and four piers (4, 5, 6
&7) in the active channel of the Feather River. The remaining pier will be built within the
confines of the levee but beyond the ordinary high water mark. The abutments are at the tops
of the existing levees. The work within the levees is expected to take up to three seasons and
California Department of Transportation intends to do this work throughout the entire season
of each year.

This project will require in-water activity for construction. At the time of the 401 application,
California Department of Transportation stated they could not identify how the near and/or in-
water falsework for Segment 2 would be constructed, but most likely it will require the
contractor to construct temporary floating “trestles” in order to perform construction from the
water. A barge was considered but it was determined the water is too shallow. It is expected
that the contractor will access Piers 2, 4, 5, 6, and 7 via these “trestles”. Each trestle is
expected to be built from a pair of 2-foot dlameter steel shell piles placed every 30 feet with
the decking built atop the piles. In addition to the trestle, the contractor will likely install
temporary bent piles to support the bridge during construction. The temporary bents may be
constructed from eight 2-foot diameter steel shell piles. Ninety-six piles may be driven for the
temporary bents within Waters of the U.S. (backwater area south of the Feather River, the
Feather River, and Nelson Slough). Following construction, the temporary piles and falsework
will be removed. '

DRAINAGE WORK

Nine drainage systems are included as part of this project. All drainage work will occur on the
east side of the project. California Department of transportation intends to improve stormwater
drainage with this phase of the work by performing the following projects: 1) extending culverts
at five existing drainage locations; 2) relocating 2,900 feet of existing roadside ditch; and

3) adding 5,340 feet of new roadside stormwater ditches.
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Surface water diversion may be necessary at cross canals and irrigation ditches where
existing culverts will be extended. These diversions have to be designed and completed to
maintain water quality/quantity in the canals and in order to meet giant garter snake avoidance
and impact minimization measures. This could include a temporary check dam or similar
measures. Base flow will have to be maintained down channel to provide water for agriculture
needs. California Department of Transportation will develop and enact a plan that will address
the issue of canal management to insure agricultural needs are met and giant garter snake
habitat is protected. These measures may be implemented in compliance with and the
cooperation of other regulatory agencies such as US Fish and Wildlife Service and California
Department of Fish and Game.

Preliminary Water Quality Concerns: This project includes in-water construction activity as
~ well as impacts to streambed and wetland. These activities may impact surface waters with
-increased turbidity and settleable matter as well as other project-related pollutants.

Proposed Mitigatidn to Address Concerns: Mitigation proposed by the applicant includes
the following:

California Department of Transportation has selected a bridge type that does not require
diversion or excavation of an active water-bearing channel.

California Department of Transportation has scheduled in-water work during the low-flow
period (June 15-October 15), which- will reduce effects to listed fish species and water quality.

California Department of Transportation has identified environmentally sensitive areas that will
be avoided during construction and will greatly reduce potential |mpacts to wetlands and other
sensitive habitats and resources.

California Department of Transportation will require the contractor to access piers in the
Feather River with floating trestles, which will greatly reduce impacts to the channel.

Temporary piles will be left in place during the construction period. This will eliminate the need
to re-drive piles for the temporary access trestle. Temporary bents left in place will reduce
construction time. Both of these will greatly minimize constructlon impacts on listed fish
specnes :

From October 15 to Aprili 15, California Department of Transportation with require their
contractor to have a minimal amount of equipment and construction material within the levees
(only an amount that can be removed with 24-hour notice).

All falsework (temporary bent piles and trestle) will be installed in a manner that is expected to
withstand a large flood event. This project duration is proposed for two to three years.
Therefore, the selected contractor for California Department of Transportation will prepare an
approved flood emergency evacuation plan prior to the start of construction within the flood
plain.

California Department of Transportation has submitted a Final On-Site Mitigation Plan to the
Central Valley Water Board (EA 03-1A4321-April 2009). Within areas undergoing temporary
impacts, California Department of Transportation will replant native plant species within state
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right-of-ways and implement temporary and permanent erosion control measures including
drill seeding, and permanent tree and shrub-plantings.

California Department of Transportation will obtain coverage and comply with the NPDES
General Permit for Storm Water Discharges Associated with Construction Activities issued by
the State Water Resources Control Board. California Department of Transportation will '
implement Best Management Practices (BMPs) to control sedimentation and erosion. All
temporary affected areas will be restored to pre-construction contours and conditions upon
completion of construction activities. The contractor will be required to prepare and follow an .
approved Stormwater Pollution Prevention Plan (SWPPP) prior to construction.

California Department of Transportation will conduct turbidity and settleable matter testing ‘
dunng in water work, stoppmg work if Basin Plan criteria are exceeded or are observed.

Fill/Excavation Area: About 5,052 cubic yards of clean soil will be placed into 1.27 acres and
3,572 linear feet of jurisdictional wetland, 0.132 acre and 215 linear feet of riparian wetland,
and 0.064 acre and 248 linear feet of un- vegetated streambed (for a total of 1.47 acres and
4,035 linear feet of fill). :

Dredge Volume: None
U.S. Army Corps of Engineers Perrnit Number: SPK 2008-01810
Department of Fish and Game Streambed Alteration Agreement: 1600-2009-0016-R2

Possible Listed Species: Green Sturgeon, Central Valley steelhead including critical habitat,
Central Valley spring-run Chinook salmon, Giant Garter Snake, Swainson’s Hawk, Western
yellow-billed cuckoo, and Bank Swallow.

Status of CEQA Compliance: A joint Final Environmental Impact Report / Environmental
assessment between Caltrans and the U.S. Department of Transportation Federal Highway
Administration was finalized as of 31 October 2003 and 04 November 2003 respectively. A
Notice of Determination was filed as of 18 November 2003 (State Clearinghouse Number
2001092006).

Compensatory Mitigation: California Department of Transportation is proposing to create a
combined 2.694 acres and 450 linear feet of jurisdictional wetland, riparian, and streambed;
restore 0.568 acre and 590 linear feet of same, and enhance 0.62 acre and 5,340 linear feet
‘of streambed. Mitigation for this project is at a 1:1 ratio. California Department of
Transportation will be deducting 0.014 acre of credit for permanent impacts from the approved
Beach Lake Mitigation Bank for credits that could not be mitigated onsite. The Army Corps of
Engineers is accepting onsite restoration for the wetland riparian areas of roadside ditches
that are being relocated/planted and monitored. Creation of additional ditches to offset
temporary and permanent impacts from the culvert extensions has also been accepted as
mitigation. There will be 2.087 acres of enhancement and restoratlon of wetlands, “other
waters”, and ditches onsite.

Application Fee Provided: Total fees of $24,448.00 have been submltted as reqwred by
23 CCR §3833b(3)(A) and by 23 CCR §2200(e)
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DISTRIBUTION LIST

U.S. Army Corp of Engineers
Sacramento District Office
Regulatory Section, Room 1480
1325 J Street

Sacramento, CA 95814-2922

Dave Smith

Wetlands Section- Chief (W-3)

United States Environmental Protection Agency
75 Hawthorne Street

San Francisco, CA 94105

United States Fish & Wildlife Service
Sacramento Fish & Wildlife Office
2800 Cottage Way

Sacramento, CA 95825

Jeff Drongesen

Department of Fish and Game
1701 Nimbus Road, Suite A
Rancho Cordova, CA 95670

~ Bill Orme

State Water Resources Control Board
401 Certification and Wetlands Unit Chief
P.O.Box 100 '
Sacramento, CA 95814

Bill Jennings

CA Sportfishing Protection Alliance
3536 Rainier Avenue

Stockton, CA 95204



DEPARTMENT OF THE ARMY
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO
CORPS OF ENGINEERS
1325 J STREET
SACRAMENTO CA 95814-2922

REPLY TO
ATTENTION OF

June 24, 2009

Regulatory Division (SPK-2008-01810)

California Department of Transportation

Susan Bauer, Chief, Environmental Management
703 B Street/P.O. Box 911

Marysville, California 95901-0911

Dear Ms. Bauer:

This letter of permission authorizes your proposed discharge of dredged or fill material into
approximately 2.179 acres of waters of the United States, including wetlands for your proposed
State Route 99 Safety and Operational Improvement Project, Segment 2- Feather River Bridge. The
project is located along State Route 99 between Post Mile (PM) 11.1 and PM 14.3 in Section 2,
Township 12 North, Range 3 East, MDB&M, Latitude 38 54°00.07”, Longitude -120 35°06.99”, in
Sutter County, California.

The term “you” and its derivatives, as used in this permit, means the permittee or any future
transferee. The term “this office” refers to the appropriate district or division office of the Corps of
Engineers having jurisdiction over the permitted activity or the appropriate official of that office
acting under the authority of the commanding officer. Work in waters of the United States must
be in accordance with the following conditions of authorization:

General Conditions:

1. The time limit for completing the work authorized ends on Junc 16, 2014. If you find that
you need more time to complete the authorized activity, submit a request for time extension to this
office for consideration at least one month before the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in
conformance with the terms and conditions of this permit. You are not relieved of these
requirements if you abandon the permitted activity. This permit may be transferred upon request
provided the work complies with the terms and conditions of this authorization. When the
structures or work authorized by this permit are still in existence at the time the property is
transferred, the terms and conditions of this permit will continue to be binding on the new owner(s)
of the property. Should you wish to cease to maintain the authorized activity or abandon it without
a good faith transfer; you must obtain a permit modification from this office.
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3. If you discover any previously unknown historic or archeological remains while
accomplishing the activity authorized by this permit, you must immediately notify this office of
what you have found. We will initiate the federal and state coordination required to determine if the
remains warrant a recovery effort or if the site is eligible for listing in the National Register.

4. You must insure that the work complies with the conditions of the Section 401 water quality
certification (WDID#5A51CR00047), dated May 22, 2009, for this project.

5. You must allow representatives from this office to inspect the authorized activity at any
time deemed necessary to ensure that it is being or has been accomplished in accordance with the
terms and conditions of your permit.

Special Conditions:

1. You understand and agree, that, if future operations by the United States require the
removal, relocation, or other alteration of the structure or work herein authorized, or if, in the
opinion of the Secretary of the Army or his authorized representative, said structure or work shall
cause unreasonable obstruction to the free navigation of the navigable waters, you will be required,
upon due notice from the Corps of Engineers, to remove, relocate, or alter the structural work or
obstructions caused hereby, without expense to the United States. No claim shall be made against
the United States on account of any such removal or alteration.

2. Your use of the permitted activity must not interfere with the public's right to free
navigation on all navigable waters of the United States.

3. You must install and maintain, at your expense, any safety lights and signals prescribed by
the United States Coast Guard (USCG), through regulations or otherwise, on your authorized
facilities.

4. To mitigate for the permanent loss of approximately 0.93-acre of perennial wetlands, you shall
debit 0.93-acre of perennial wetland credits from Beach Lake Mitigation Bank. Evidence of this debit

shall be provided to this office prior to proceeding with any activity otherwise authorized by this
permit.

5. To compensate for the permanent loss of approximately 0.025-acre of waters of the United
States, you shall re-create at least 0.025-acre of roadside ditches and other waterways adjacent to the
modified roadway. Ditches and waterways shall be vegetated with native seed mix.

6. To insure on-site compensatory mitigation compliance, the document entitled Final On-Site
Mitigation Plan — SR99 Safety and Operational Improvement Project - Segment 2 (Feather River
Bridge), EA 03-144321, dated, April 2009, is incorporated by reference as a condition of this
authorization except as modified by the following special conditions:

7. Any riparian vegetation removal within 250 feet of the Feather River, that cannot be
restored onsite, must be mitigated offsite at a ratio of 3:1.
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8. You shall construct the compensatory mitigation prescribed by this plan concurrently with, or
in advance of, the start of construction of the authorized/permitted activity. Construction of

compensatory mitigation shall be completed no later than February 2011 or the first (1%) Fall following
project construction completion.

9. To insure that mitigation is completed as required, you shall notify the District Engineer of the
start date and the completion date of the mitigation construction, in writing and no later than ten (10)
calendar days after each date.

10. This Corps permit does not authorize you to take an endangered species, in particular giant
garter snake (Thamnophis gigas), Central Valley spring-run Chinook salmon ESU (Oncorhynchus
tshawytscha), Central Valley steelhead DPS (Oncorhynchus mykiss), and Southern DPS of North
American green sturgeon (Acipenser medirostris) or their designated critical habitat. In order to
legally take a listed species, you must have separate authorization under the Endangered Species Act
(e.g., an Endangered Species Act Section 10 permit, or a Biological Opinion under Endangered Species
Act Section 7, with "incidental take" provisions with which you must comply). The Fish and Wildlife
Service Biological Opinion, dated May 15, 2003 (Number 1-1-03-F-0089), amended September 27,
2006 (Number 1-1-06-F-0254), and National Marine Fisheries Service Biological Opinion, dated
September 4, 2003 (SWR-02-SA-6441: FKF), amended June 9, 2009, contains mandatory terms and
conditions to implement the reasonable and prudent measures that are associated with "incidental take"
that is specified in the Biological Opinion. Your authorization under this Corps permit is conditional
upon your compliance with all of the mandatory terms and conditions associated with "incidental take"
of the referenced Biological Opinions, which terms and conditions are incorporated by reference in this
permit. Failure to comply with the terms and conditions associated with incidental take of the
Biological Opinions, where a take of the listed species occurs, would constitute an unauthorized take,
and it would also constitute non-compliance with your Corps permit. The Fish and Wildlife Service
and National Marine Fisheries Service are the appropriate authorities to determine compliance with the
terms and conditions of their Biological Opinions, and with the Endangered Species Act. The

permittee must comply with all conditions of these Biological Opinions, including those ascribed to the
Corps.

11. You shall follow the specifications and standards described in the Storm Water Pollution
Prevention Plan (SWPPP) and/or Water Pollution Control Plan (WPCP), to prevent erosion and
sedimentation during and after construction. Construction work within wetlands and vernal pools will

be conducted during periods of low flow (April 15-October 15), outside the rainy season work
window.

12. You shall employ Best Management Practices (BMP’s) to avoid and minimize environmental
impacts. Temporary fills must be removed in their entirety and the affected areas returned to

preconstruction elevations and conditions. The affected areas must be re-vegetated with a native seed
mix.

13. All equipment staging, including Temporary Construction Areas (TCA’s), shall take place
within Caltrans approved areas within the project boundary. Prior to construction implementation, you
shall ensure all equipment staging, TCA’s, demolition and disposal, excavation, off pavement detours,
and borrow and fill areas, have been evaluated under National Environmental Policy Act (NEPA),
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Section 401 and 404 of the Clean Water Act, Section 7 of the Endangered Species Act and Section 106
of the National Historical Preservation Act and all required permits have been obtained.

14. To document pre- and post-project construction conditions, you shall submit numbered
and dated photos of the permanent and temporary impact areas within the project site prior to
project implementation and numbered and dated post-construction photos of the same areas within
30 days after project completion.

15. You must allow representatives from the Corps of Engineers to inspect the authorized
activity and any mitigation, preservation, or avoidance areas at any time deemed necessary to
ensure that it is being or has been accomplished in accordance with the terms and conditions of
your permit.

Further Information:

1. Congressional Authorities: You have been authorized to undertake the activity described above
pursuant to:

(X) Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403).
(X) Section 404 of the Clean Water Act (33 U.S.C. 1344).
2. Limits of this authorization.

a. This permit does not obviate the need to obtain other Federal, state, or local authorizations
required by law.

b. This permit does not grant any property rights or exclusive privileges.
c. This permit does not authorize any injury to the property or rights of others.
d. This permit does not authorize interference with any existing or proposed Federal projects.

3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any
liability for the following:

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted
activities or from natural causes.

b. Damages to the permitted project or uses thereof as a result of current or future activities
undertaken by or on behalf of the United States in the public interest.

c. Damages to persons, property, or to other permitted or unpermitted activities or structures
caused by the activity authorized by this permit.

d. Design or construction deficiencies associated with the permitted work.
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e. Damage claims associated with any future modification, suspension, or revocation of this
permit.

4. The determination of this office that issuance of this permit is not contrary to the public interest
was made in reliance on the information you provided.

5. This office may reevaluate its decision on this permit at any time the circumstances warrant.
Circumstances that could require a reevaluation include, but are not limited to, the following:

a. You fail to comply with the terms and conditions of this permit.

b. The information provided by you in support of your permit application proves to have been
false, incomplete, or inaccurate (see 4 above).

c. Significant new information surfaces which this office did not consider in reaching the
original public interest decision.

Such a reevaluation may resuit in a determination that it is appropriate to use the suspension,
modification, and revocation procedures contained in 33 CFR 325.7 or enforcement procedures
such as those contained in 33 CFR 326.4 and 326.5.

6. Extensions. General Condition 1 establishes a time limit for the completion of the activity
authorized by this permit. Unless there are circumstances requiring either a prompt completion of
the authorized activity or a reevaluation of the public interest decision, the Corps will normally give
favorable consideration to a request for an extension of this time limit.

This letter of permission becomes effective when the Federal official, designated to act for the
Secretary of the Army, has signed below. Attached to this verification is an approved jurisdictional
determination (JD). If you are not in agreement with that approved JD, you can make an
administrative appeal under 33 CFR 331. A notice of appeal options is enclosed.

We appreciate your feedback. At your earliest convenience, please tell us how we are doing by
completing the customer survey on our website under Customer Service Survey.

Please refer to identification number SPK-2008-01810 in any correspondence concerning this
project. If you have any questions, please contact Leah Fisher at, email
Leah. M. Fisher@usace.army.mil, or telephone 916-557-6639. For more information regarding our
program, please visit our website at www.spk.usace.army.mil/regulatory. html.

For and on the behalf of Colonel Thomas Chapman, District Engineer.

Sincerely,

Nancyig:g

Chief, California North Branch



Enclosure(s)
Copy furnished without enclosure(s)

Ms. Eva Begley, California Department of Transportation, 2800 Gateway Oaks Drive, Suite 100,
MS#19, Sacramento, California 95833-4246

Mr. Paul Jones, U.S. Environmental Protection Agency, Region IX, Wetlands Regulatory Office
(WTR-8), 75 Hawthorne Street, San Francisco, California, 94105-3901

Ms. Virginia Moran, Water Quality Certification Unit, Regional Water Quality Control Board,
11020 Sun Center Drive #200, Rancho Cordova, California 95670-6114

Ms. Sandy Morey, California Department of Fish and Game, 1701 Nimbus Road, Rancho Cordova,
California 95670-4504

Mr. Ken Sanchez, U.S. Fish and Wildlife Service, Forest-Foothill Branch, 2800 Cottage Way, W-
2605, Sacramento, California, 95825

Ms. Maria Rea, National Marine Fisheries Service, 650 Capital Mall, Suite 8-300, Sacramento,
California 95814-4706

Mr. Jay Punia, Central Valley Flood Protection Board, 3310 El Camino Avenue, Room LL40,
Sacramento, California 95821



STATE OF CALIFORNIA
THE RESOURCES AGENCY
THE CENTRAL VALLEY FLOOD PROTECTION BOARD

PERMIT NO. 18469 BD
This Permit is issued to:

California Department of Transportation
28060 Gateway Oaks Drive
Sacramento, California 95833

To construct a second bridge, pre-cast concrete box girder, across the Feather
River east of the existing Bridge (No. 18-0026) 41.84-feet-wide, 3,148-foot-long,
supported by fifteen bents with two 48-inch-diameter steel pipe pilings each, and
2 sbutments; and place rock riprap on both the right and left banks. The project is
located in Nicolaus along Highway 99 (Section 12, T12N, R3E, MDB&M,
Reclamation District 1001 and Maintenance Area 3, Feather River, Sutter
County).

NOTE:  Special Conditions have been incorporated herein which may place
limitations on and/or require modification of your proposed project
described above.

(SEAL}

b JUN262008 e 7 < lit7y o

General Manager

GENERAL CONDITIONS:
ONE: This permit is issued under the provisions of Sections 8700 ~ 8723 of the Water Code,
TWO: Oaly work described in the subject application is authorized hereby,

THREE: This permit does not grant a right to use or construct works on land owned by the Sacraments and San Joaquin Drainage District or on any
other land,

FOUR: The approved work shall be accomplished under the direction and supervision of the State Department of Water Resources, and the
pormitiee shall conform to all requirements of the Department and The Central Valley Flood Protection Board,



FIVE: Unless the work herein contemplated shall have been commenced within one year after issuance of this permit, the Board reserves the right 1o
change any conditions in this permit as may be consistent with current flood control standards and policies of The Central Valley Flood Prowection
Board.

SEX: This permit shall remain in effect until revoked. In the event any vonditions in this permiit are not comphied with, it may be revoked on 15
days’ notice.

SEVEN: 1t is understood and agreed to by the permittes that the start of any work under this permit shall constitute an acceptance of the conditions
in this permit and an agreement to perform work i accordance therewith,

EIGHT: This permit does not establish any precedent with respect to any other application reeeived by The Central Valley Flood Protection Board.
NINE: The permittee shall, when required by Jaw, secure the wriften order or consent from all other public agencies having jurisdiction,

TEN: The permittee is responsible for all personal liability and property damage which may arise out of failure on the permitiee’s pant to perform
the obligations under this permit. [ any claim of Hability is made against the Swate of California, or any departments thereof, the United States of
America, a local district or other maintaining agencies and the officers, agents or employees thereot, the permittee shall detend and shall hold cach of
them harmless from each claim.

ELEVEN: The permitiee shall exercise reasonable care to operate and maintain any work autherized herein to preclude injury to or damage o any
wirks necessary to any plan of flood control adopted by the Board or the Legislature, or interfere with the successful execution, functioning or
eperation of any plan of flood control adopted by the Board or the Legislature.

TWELVE: Should any of the work not confonm to the conditions of this persut. the permittee, upon order of The Central Valley Flood Protection
Board, shall in the manner preseribed by the Board be responsible for the cost and expense to yemove, alter, relocate, or reconstruct alt or any part off
the work herein approved.

SPECIAL CONDITIONS FOR PERMIT NO. 1846% BD

THIRTEEN: All work approved by this permit shall be in accordance with the submitted drawings and
specifications except as modified by special permit conditions herein. No further work, other than
that approved by this permit, shall be done in the area without prior approval of the Central Valley
Flood Protection Board.

FOURTEEN: The permitiee is responsible for all liability associated with construction, operation, and
maintenance of the permitted facilities and shall defend and hold harmless the Central Valley Flood
Protection Board and the State of California and/or any departments thereof from any liability or
claims of liabiiity associated therewith.

FIFTEEN: The Central Valley Flood Protection Board, the Department of Water Resources and
Reclamation District No. 1001 and/or any departments thereof shall not be held liable for damages to
the permitted encroachment(s) resulting from releases of water from reservoirs, flood fight, operation,
maintenance, inspection, or emergency repair.

SIXTEEN: The permittee shall provide supervision and inspection services acceptable to the Central
Valley Flood Protection Board. A professional engineer registered in the State of California shall
certify that all work was inspected and performed in accordance with submitted drawings,
specifications, and permit conditions.

SEVENTEEN: The permittee shall contact the Department of Water Resources by telephone, (916)
574-0609, and submit the enclosed posicard to schedule a preconstruction conference. Failure to do
so at least 10 working days prior to start of work may result in delay of the project.
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EIGHTEEN: No construction work of any kind shall be done during the flood season from November
1st to April 15th without prior written approval of the Central Valley Flood Protection Board.

NINETEEN: Prior to start of any demolition and/or construction activities within the Feather River
flood control project works, CAL-TRANS shall provide the Central Valley Flood Protection Board with
two (2) sets of layout plans for any/all temporary in channel cofferdams, gravel work pads, work
trestles, scaffolding, piles and/or other appurtenances that are o remain within the floodway during
the flood season from December 1st through April 15th.

TWENTY: Cleared frees and brush shall be completely burned or removed from the flood contro!
project works, and downed trees or brush shall not remain in the project works during the flood
season from November 1st to April 15th.

TWENTY-ONE: Fill material shall be placed only within the area indicated on the approved plans.

TWENTY-TWOQ: Backfill material for excavations within the levee section and within 10 feet of bridge
supports within the floodway shall be placed in 4- to 6-inch layers and compacted o a minimum of 95
percent relative compaction per ASTM Method D698 at +/- 2 percent optimum moisture content or 90
percent refative compaction per ASTM Method D1557-91 at 0 o 4 percent above optimum moisture

content.

TWENTY-THREE: Density tests by a certified materials laboratory will be required to verify
compaction of backiill within the flood control project works.

TWENTY-FOUR: Stockpiled material and/or equipment being utilized on less than a weekly basis
shall not remain in the flood control project works during the flood season from November 1st to April

15th.

TWENTY-FIVE: The soffit of the bridge shall be a minimum of 3 feet above the flood plane elevation
of 56.0 feet, NGV Datum.

TWENTY-SIX: Vehicular access shall be provided from the bridge to all levee crown roadways.
TWENTY-SEVEN: The new piers and bents shall be constructed parallel to the direction of flow.
TWENTY-EIGHT: Drainage from the bridge shall not be discharged onto the levees.

TWENTY-NINE: in the event existing revetment on the channel banks or levee slopes is disturbed or
displaced, it shall be restored to its original condition upon completion of the proposed installation.

THIRTY: The reveiment shall not contain any reinforcing steel, floatable, or objectionable material.
Asphalt or other petrofeum-based products may not be used as fill or erosion protection on the levee

section,

THIRTY-ONE: Revetment shall be uniformly placed and properly transitioned into the banrk, levee
slope, or adjacent revetment and in a manner which avoids segregation,
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THIRTY-TWO: Quarry rock shall be used on slopes steeper than 3 horizontal to 1 vertical.

THIRTY-THREE: Revetment shall be quarry stone or cobbles and shall meet the following grading:

Quarry Stone
Stone Size Percent Passing
15 inches; 100
8 inches; 80-85
6 inches: 45-80
4 inches; 15-45
2 inches; g-15

THIRTY-FOUR: All fencing, gates and signs removed during construction of this project shall be
replaced in kind and at the original locations. If it is necessary to relocate any fence, gate or sign, the
permitiee is required to obtain written approval from the Central Valley Flood Protection Board prior
to installation at a new location if not shown on the submitied plans.

THIRTY-FIVE: All temporary fencing, gates and signs shall be removed upon completion of the
project.

THIRTY-SIX: All construction debris generated by this project shall be disposed of outside of the
Feather River flood control project works.

THIRTY-SEVEN: Trees, brush, sediment, and other debris shall be kept cleared from the bridge site
and disposed of outside the flood control project works to maintain the design flow capacity and
flowage area.

THIRTY-EIGHT: Debris that may accumulate on the herein permitted bridge piers shall be cleared off
and disposed of outside the flood control project works after each period of high water.

THIRTY-NINE: The herein permitted bridge shall not interfere with operation and maintenance of the
flood control project. If the permitted encroachment(s) are determined by any agency responsible for
operation or maintenance of the flood control project {o interfere, the permittee shall be required, at
permittee's cost and expense, to modify or remove the permitted encroachment(s) under direction of
the Central Valley Flood Protection Board or Department of Water Resources. If the permittee does
not comply, the Central Valley Flood Protection Board may modify or remove the encroachment(s) at
the permittee's expense.

FORTY: If the herein permitted structure(s) result(s) in an adverse hydraulic impact, the permittee
shall provide appropriate mitigation measures, to be approved by the Central Valley Flood Protection
Board, prior to implementation of said mitigation measures.

FORTY-ONE: If the bridge is damaged to the extent that it may impair the channe! or floodway
capacity, it shalt be repaired or removed prior to the next flood season.
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FORTY-TWQ: The permiltee may be required, at permittee’s cost and expense, to remove, alter,
relocate, or reconstruct all or any part of the permitted encroachment(s) if removal, alteration,
relocation, or reconstruction is necessary as part of or in conjunction with any present or future flood
control plan or project or if damaged by any cause. If the permitiee does not comply, the Central
Valley Flood Protection Board may remove the encroachment(s) at the permittee’s expense.

FORTY-THREE: If the project, or any portion thereof, is to be abandoned in the future, the permittee
or successor shall abandon the project under direction of the Central Valley Flood Protection Board
and Department of Water Resources, at the permittee's or successor's cost and expense.

FORTY-FOUR: The permittee shall comply with ali conditions set forth in the lefter from Reclamation
District No. 1001 dated 3-25-09, which is attached to this permit as Exhibit A and is incorporated by
reference.

FORTY-FIVE: The permitiee shall comply with all conditions set forth in the letter from the
Department of the Army, dated June 18, 2009, which is attached to this permit as Exhibit B and is
incorporated by reference.
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Exhibit A

RECLAMATION DISTRICT 1001
1959 CORNELIUS AVENUE
RIO OS50, CA 95674
(530} 656-2318 FAX (530} 656-2165

CONDITION OF APPROVAL PERMIT # U4-3.28-08
Revised 3-25-09

APPROVAL OF PERMIT SUBMITTED BY STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION IS APPROVED SUBJECT TO THE

FOLLOWING CONDITIONS:

Any work performed under this permit will constitute acceptance of the following
CONDITIONS:

I.

Approval of this permit by RECLAMATION DISTRICT 1001 (District) is
conditional to the fact that the applicant shall, whenever the same is required by
law, secure the writien order or consent to any work hereunder from any other

Federal, State, County and/or Public Agency.

RECLAMATION DISTRICT 1001 shall be notified ten (10) days in advance of
start of work.

The Manager of RECLAMATION DISTRICT 1001 shall act on behalf ot the
District to inspect and approve all work pesformed under this permit.

Approval of thig permit of RECLAMATION DISTRICT 1001 does not grant
applicant permission to enter upon or construct any works upon any private and/or
public lands without authorization.

The toregoing approval and consent are given upon the understanding that
Applicant State of CA Dept of Trausportation shall at their sole cost and
expense remove, alter, relocate or reconstruct all or any part of the works herein
approved unmediately upon request of the undersigned Distriet, should said
works, or any portion thereof not conform to the application, or should they
interfere with the proper operation or maintenance of tlood control or reclamation
works, or should it be required under any flood control plans hereafter adopted by
said District, and in case Applicant should refuse or delay acting upon any reqguest
for such removal, alteration, relocation or reconstruction, said District may
proceed to perform the required work and the cost thereof shall be paid by
Apphcant upon demand. State of CA Dept of Transportation, the Applicant
herein named hereby accepts the authorization of RECLAMATION DISTRICT
1001 to proceed with the attached plans subject to the terms and conditions set
forth, and agrees to abide by said terms and conditions. and on their own behalf
and on behalf of their successors, agents and assigns, waives all claims arising
directly or indirectly out of any act, consent or requirement of the Reclamation
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9.

10.

1.

13.

District, and {or their self] their successors, agents and assigns agrees to hold
harmless the said Reclamation District from all claims or demands whatsoever
arising out of the construction or operation of the facilities herein referred to.

The conditions of approval of this permit by the-Manager-ef-Reclamation District
1001 may be appealed to the Board of Trustees of Reclamation District 1001,

Appeal shall be written and filed prior to start of work or within 30 days of
approval by Manager.

Access to levees froprdfighway-00 shall be provided at all times during
construction by way of existing levee access ramps upstream in the town of
Nicolaus and downstream off Garden Hwy.

No “stockpiling” or deposition of construction materials and/or debris on levee
right of way shall be allowed at any titme without written authorization of
Reclamation District 10017s Seeretary/Manager.

Emergency access and an all weather crossing of center divide of highway shall
be provided from Highway 99 onto levee crown roadway at the upstream and
downstream junction of the Feather River south levee and Highway 99 roadway
upon completion of construction of activities and shall be a minimum width of 20
feet. :

Removable guardrail for access to Reclamation District No. 1001 (RD 1001).
Levee patrol roads from Highway 99 shall be removed by Cal-Trans Maintenance
Department personnel upon request by RD 1001°s Manager when the water level
of Feather River at the Nicolaus gauge, reaches elevation 43.0 feet USGS and/or
when an emergency arises. Such request shall be made to Cal-Trans Maintenance
Division in Marysville, CA or the office of the Regional Maintenance Manager in
Sacramento, CA. Cal-Trans maintenance personnel will promptly reinstall the
removable guardrail upon notification that the access is no longer needed by RD
1001 "s manager. Cal-Trans personnel shail remove said guardrails within eight

(8) hours of notification,

Draring construction applicant shall provide approved type barriers to control the
unauthorized use and/or access to levees.

. Cal-Trans shall parpetuate continuous rock on all areas of water side slope of

levee from a point-200 feet downistream to a point 200 feet upstream of bridge
crossing. Any area damaged during construction will be repaired to its pre-
existing condition. with Material must meet Army Corp of Engineers
specifications for rock slope protection on rivers to elevation 43.0 feet USGS.

Any disturbed or excavated areas within the levee section or near bridge supports
shall be backfilled in four (4) to six (6) inch layers with approved materials and
shall be compacted to a relative campaction of not less than ninety (90) percent



PERMIT CONDITIONS-Page 3

4.

16.

17.

18.

9.

(ASTM Standard D-1557). W%W%MMHMW
sueh-tosts Furpished-to-this-Bistriet—H-testing e-provided
mvmwwmﬁmwnym%wm%
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Cal-Trans shall snstal perpetuate an all weather low-water maintenance road on
water side of levee under bridge crossing connecting existing levee patrol road.
Should maintenance road be damaged during construction, Cal-Trans will repair
to pre-existing condition,

. All materials for the construction of any maintenance ramp shall be imported

materials approved by District steff Manager and no materials not approved by
District staff Manager shall be allowed.

A copy of this permit and its conditions of approval shall be on job site at all
times.

Prior to start of construction, resident engineer for project shall meet with
Reclamation District 1001 staff Manager for pre construction inspection and

review of conditions.

Project-enginesr Cal-Trans Resident Engineer for project shall furnish
Reclamation District 1001 staff Manager, site phone numbers and 24 hour
emergency mumber for contact.

Cal-Trans shall be the responsible party for the removal of any and all debris that
accumulates on and/or around bridge piers during construction.



Exhibit B

DEPARTMENT OF THE ARMY
U.8. Army Enginger District, Sacramonto
Corps of Engineers
1325 J Streot
Bacramento, California 85814-2922

REPLY TQ
ATTENTION OF

Flood Protection and Navigation Section (18469)

Mr. Jay Punia, Executive Officer

Central Valley Flood Protection Board

3310 El Camino Ave., Rm. LL40 JUN 182008
Sacramento, California 95821

Dear Mr. Punia:

We have reviewed a permit application by the California Depariment of
Transportation (application number 18469). This project includes constructing a 41.84-
feet wide and 3,148-feet long pre-cast concrete girder bridge across the channel and
ptacing riprap on both the right and left bank levees of the Feather River. The proposed
bridge includes fifteen bents, each with two 7.5-feet diameter cast in steel shell pilings,
and two abutments and place rock riprap on the left and right banks. This project is
located in Nicolaus, at 38.9016°N 121.5866°W NADS3, Sutter County, California.

The District Engineer has no objection to approval of this application by your Board
from a flood control standpoint, subject to the following conditions:

a. That during flood season, November 1 to April 15, no work shall be performed
in the levee sections and no stockpiles of material, temporary buildings or equipment
shall remain in the floodway.

b. That in the event trees and brush are cleared, they shall be properly disposed
of either by complete burning or complete removal outside the limits of the project right-
of-way.

c. That the proposed bents for the bridge shall be paralie! 1o the direction of flow
and be in-line with the piles/benis of the existing Highway 99 bridge.

d. That drainage from the proposed bridge shall not direct water toward the levees
without ensuring adequate erosion protection.

e. That the bottom of the bridge soffit shall be at least 3-feet above the design
water surface profile, which is referenced as 53.0-feet COE datum in the Sacramento
River Flood Control Project, Levee and Channe! Profiles, file number 50-10-3334, sheet
3 of 4, dated March 15, 1957. The Sacramento District of the Corps of Engineers is
currently working to determine the exact relationship between design profiles (which are
referenced to a “Corps of Engineers Datum” or to a “U.S. engineering datum”), to
NAVDSS.



f. Engineered fill for levee embankment construction shall be performed using
USACE requirements, specifically as outlined in CESPK-ED-GS Standard Operating
Procedure SOP3, which was provided to Caltrans on June 8, 2009. Fill shall have a
plasticity index of 8 1o 40 and a liquid fimit of less than 45. No particles shall be greater
than 2-inches in maximum diameter. Atleast 20% of soils shall pass the #200 sieve.
The moisture condition of the fill during placement shall be at -2% to +2% of optimum
moisture content (OMC) at 95% maximum density (MD), ASTM D698 Standard Proctor,
or 0% to +4% OMC at 90% MD ASTM D1557 Modified Proctor.

g. Before installing driven piles, Caltrans shall require the contractor to pre-drill
oversize borings at least 8 inches larger in diarmeter than piles. Pre-drilling shall be
performed to a depth in which stiff to hard clay material (ASTM D2488: CL, ML, CL-ML,
MH, or CH) is no longer encountered, at least 25 feet below the levee foundation
{approximate bottom of pre-drilled hole elevation, 40 feet for Abutment 1 and 20 feet for
Abutment 17). Stiff to hard designation for clayey soils is defined for these purposes as
normatized Standard Penetration Test Biow counts (N60) greater than 7. The annulus
remaining after driving piles shall be grouted with cement-bentonite grout.

h. Existing levee material may be reused as engineered fill within the levee,
provided that organics, high-plastic clays (CH), oversize material (i.e., greater than 2-
inches), trash, and other deleterious material are removed.

i. Notify USACE Sacramento District geotechnical staff, Mr. Ed Ketchum,
(816) 557-5383, at least 5 business days prior to initiation of pre-drilling, to coordinate
an inspection of the levee conditions following the borings.

j. That the proposed bank protection work shall be placed uniformly and properly
transitioned into the natural bank.

k. That in the event erosion occurs at the site, the applicant shall repair the eroded
areas and place adequate bank protection on the natural bank.

I. That the proposed work shall not interfere with the integrity or hydraulic
capacity (320,000 cfs) of the flood damage reduction project; easement access; or
maintenance, inspection, and flood fighting procedures.

m. That access shall be established and/or maintained to allow continuous
patrolfing of the levee during periods of high water across the existing and proposed
bridges.



n. Preliminary analysis by USACE Sacramento District, based on the Sacramento
District's hydraulic model, indicates the new bridge may result in a decrease in
freeboard (above the design profile) to the point where it could be less than the 2.0 feet
required for the Federal Project. The Sacramento District recommends approving this
permit contingent upon CALTRANS ensuring the levee will still have at least 3.0 feet of
freeboard, based on the 1957 design profite and a flow of 320,000 cfs. This hydraulic
analysis must be approved by the USACE Sacramento District and consistent with the
Sacramento District's own hydraulic analysis. This must be complete prior to the start
of construction. The Board should also be aware that this bridge design may result in
less than 3.0 feet of clearance between the 100-year flow (329.814.90 cfs according o
MBK Engineers, as described in the Final Hydraulic Report for the bridge by
CALTRANS Structure Hydraulics group) which is out of compliance with Title 23.

It is noted that the soffit of the proposed bridge is less than 3-feet above the 200-
year water surface elevation. The Board should consider requiring the applicant to
construct the bridge soffit at least 3-feet above the 200-year elevation if there are plans
to increase the level of protection in this area.

A copy of this letter is being furnished to Mr. Jeremy Arrich, Chief, Flood Project
Integrity and [nspection Branch, 3310 Ei Camino Avenue, Suite LL30, Sacramento, CA,

95821,
Sincerely,

Kevin Knuuti, P.E.
Chief, Engineering Division



State of California Business, Transportation and Housing Agency

Mem oran dum Flex your power!
Be energy efficient!
To: REID BUELL Date:  May 23, 2008
Senior Engineering Geologist
Office of Geotechnical Design North File:  03-SUT-99-PM11.0
03-1A4321
Attn: Abu Barrie Feather River Bridge

Bridge Number 18-0026R
From: DEPARTMENT OF TRANSPORTATION
Division of Engineering Services
Geotechnical Services - MS 5

Subject: Driveability Study for the Anchor Piles at Pier 12

Attached is a report summarizing the results of the driveability analysis perform by this Office for the
anchor piles at Pier 12 of the above-referenced project.

If you have any questions or comments regarding this report, please contact Toua Vang at (916) 227-
1060.

BRIAN LIEBICH, P.E.
Senior Transportation Engineer
Foundation Testing Branch

Attachment
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May 23, 2008

03-SUT-99-PM11.0
03-1A4321

Feather River Bridge
Bridge Number 18-0026R

Driveability Study for Anchor Piles at Pier 12



Foundation Testing Branch

May 23, 2008

Project Information

03-SUT-99-11.0
03-1A4321

Feather River Bridge
Bridge Number 18-0026R

Subject
Driveability Study: Anchor Piles at Pier 12

Introduction

This Office has performed the pile driveability analysis for the proposed installation of the 48-
inch diameter steel anchor pipe piles at Pier 12 of the above-referenced project. The analysis was
based on the study requested by Mr. Abu Barrie of the Office of Geotechnical Design North on
May 15, 2008, to support the foundation pile load test proposed at the location of Pier 12.
Personnel from the Foundation Testing Branch (FTB) of the Office of Geotechnical Support
performed the analysis utilizing the GRLWEAP"™ computer program, Version 2005. This study
provides the pile-driving systems to determine the appropriate hammer for achieving required tip

elevations.

Description of Piling

The Feather River Bridge pile load test program includes the proposed installation of the 48-inch
diameter steel anchor pipe piles at the control location of Pier 12. According to the Standard
Specifications Section 49-5, “Steel Piles”, steel pipe piles diameter that is greater than 14-inch
shall conform to the requirements of ASTM Designation A252, Grade 3; therefore, this study

will assume the steel minimum yield strength (Fy) of 45 ksi (Grade 3) for the analysis.

G
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Foundation Testing Branch

Subsurface Conditions and Soil Resistance Parameters

Based on the submitted Log of Test Borings (LOTB), Boring 07-B-11 was used in the analysis
for the anchor piles at the control location of Pier 12. According to Boring 07-B-11, the
foundation material at the site consists of loose to very dense sand, silty sand, sandy silt, fine
sand with gravel and cobbles. Very soft cohesive soils (lean clay and silty clay) were
encountered within the soil matrix at the upper strata and below the proposed tip elevation in the
lower strata as shown in LOTB Boring 07-B-11. For complete description of the subsurface
conditions, please refer to the Log of Test Boring. Table I presents the soil resistance parameters

that were utilized to model the dynamic soil behavior.

Table I: Soil Resistance Parameters

PARAMETER QUAKE DAMPING

Skin (Shaft) - 0.10 in 0.05 sec/ft
R - S . S

Toe 0.40 in 0.15 sec/ft

Pile Driving Resistance

When installing driven piles, the piles must overcome resistance to penetration developed by the
soil. The driving resistance determines the size of the required impact hammer and the stress
magnitude imparted to the steel pile by the driving system. An estimate of driving resistance is
necessary to perform a driveability study when investigating the potential for pile damage due to
steel overstressing during driving. Driving resistance can be related to static axial capacity using
set-up and relaxation factors. These factors are applied to various soil layers penetrated while
driving the steel pile. There are several methods available to estimate the pile static axial
capacity and driving resistance. The methods will generally determine a range of axial capacities
for a given pile penetration. To be conservative, pile tip elevations are generally based on lower
estimates of static capacity, but higher capacity estimates are generally used for the driveability

analysis.

&5
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Foundation Testing Branch

The maximum driving resistance used in the analysis was based on information provided by Mr.
Abu Barrie. According to the Geotechnical Designer, maximum driving resistance for the anchor
piles is estimated to be 3,300 kips. This value was based on the anticipated driving resistance
that consists of approximately 90% skin friction and 10% end bearing. Since layers of soft lean
clay and silty clay (approximately 22 feet thick) were encountered within the embedded pile
length, a set-up factor at this site is expected but given the length of pile and the depth location of

the clay soils, set-up should be minimal.

Description of Pile Driving Systems

This study involved modeling the performance of three selected driving systems to reflect the
range of rated energies possibly appropriate for the installation of the 48-inch diameter steel

anchor pipe piles to the specified tip elevation at the control location of Pier 12.

The analyses were performed using GRLWEAP™ recommended, default parameters. For each
hammer, the analysis was performed with the hammer operating at maximum stroke for
determining driving-behavior stresses imparted to the steel pile. The analysis also includes the
assumption that two (2) splices will be required at the approximate depth (pile length) of 50 feet
and 100 feet. As a result, each hammer was utilized to demonstrate the predicted blow counts
and corresponding maximum compressive stresses expected during pile driving. Standard
configurations for the hammer driving systems and related components were based upon
information published in GRLWEAP™ literature and database. The hammer characteristics are

listed in Table II for the anchor piles at Pier 12.

Table II: Summary of Hammer Systems

__Hammer Manufacturer APE __Delmag Menck
Hammer Model HI 400U D 100-13 MHU 400
Hammer Type Hydraulic Impact | Open End Diesel | Hydraulic Impact
. Rated Energy 400.0 fi-kips | 265.67 fi-kips ~ 289.55 fi-kips
Ram Weight 80.0 kins 22.1 kips 50.7 kips
Maximum Stroke s0n | 13.5 i 5.7 fi

]
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Foundation Testing Branch

Discussion of Results

Analysis printouts and charts depicting predicted relationships between ultimate capacity and

driving stresses versus blow counts for each of the hammers are included in the appendix. The

analyses results for the anchor piles at location of Pier 12 are summarized in Table III.

Table I11: Summary of Results: Anchor Piles at Pier 12

Hammer Pile Blow St Allowable Compressive Stress at
. roke i k

Manufictares/ Thickness Counts (ft) Compressive Maximum Stroke

(inches) (blows/ft) Stress at 95% F, (ksi)
Model (ksi)

Delmag / D 100-13 0.75 568 8.3 42.75 29.46
Delmag / D 100-13 1.00 243 8.0 42.75 26.31
Delmag / D 100-13 1.25 169 8.0 42.75 24.19
Delmag / D 100-13 1.50 146 7.9 42.75 22.36
Menck / MHU 400 0.75 50 Sl 42.75 32.86
Menck / MHU 400 1.00 33 3.7 42.75 31.94
Menck / MHU 400 LiZs 26 3 42.75 3112
Menck / MHU 400 1.50 23 5.7 42.75 30.43
APE / HI 400U 0.75 39 5.0 42.75 30.12
APE / HI 400U 1.00 26 5.0 42.75 27.93
APE / HI 400U 1.25 23 5.0 42.75 20.57
APE / HI 400U 1.50 21 5.0 42.75 27.26

&
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Foundation Testing Branch

The GRLWEAP™ wave equation program is a one-dimensional analysis and does not consider
buckling or bending of the pile due to non-uniform blows or localized stresses at the pile tip,
which may occur during pile driving. Also, it has been observed in the field that significantly
harder or softer driving could occur than the GRLWEAP™ predictions.

Anchor Piles at Pier 12

Analysis 1: Delmag D 100-13; 48-inch diameter steel anchor pipe piles at 0.75-inch, 1.00-
inch, 1.25-inch, and 1.50- inch shell thickness

The analysis for the Delmag D 100-13 indicates that this hammer would be capable of driving the
steel anchor pipe piles within the allowable compressive stress of 95% Fy at the estimated
driving resistance of 3,300 kips with the maximum stroke condition but would exceed the

maximum allowable blow count limit (blows/ft > 120).

Analysis 2: Menck MHU 400; 48-inch diameter steel anchor pipe piles at 0.75-inch, 1.00-
inch, 1.25-inch, and 1.50- inch shell thickness

The analysis for the Menck MHU 400 indicates that this hammer would be capable of driving the
steel anchor pipe piles within the allowable compressive stress of 95% Fy at the estimated

driving resistance of 3,300 kips with the maximum stroke condition.

Analysis 3: APE HI 400U; 48-inch diameter steel anchor pipe piles at 0.75-inch, 1.00-inch,
1.25-inch, and 1.50- inch shell thickness

The analysis for the APE HI 400U indicates that this hammer would be capable of driving the
steel anchor pipe piles within the allowable compressive stress of 95% Fy at the estimated

driving resistance of 3,300 kips with the maximum stroke condition.

It should be noted that all driving output data generated by the GRLWEAP™ Program presumes
uniform hammer blows, with leads and hammer perfectly aligned. The analyses do not consider
the effects of eccentric blows, malfunctioning hammers, or Contractor-selected reduction in fuel
setting for Diesel hammers. Some Diesel hammers may exhibit operating efficiencies

significantly lower than the theoretical 80% used in the analyses, subject to condition and

&
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Foundation Testing Branch

maintenance states. The analyses also do not consider higher stresses, which could be induced by
bending, non-axial hammer alignment, or high local stress concentrations, and therefore should
be considered as minimum values. Local pile damage can occur at the pile tip due to highly
localized pile stresses caused by non-uniform resistance from sloping rock, boulders, cobbles, or
obstructions, even if the calculated average axial stresses are within the allowable limits. These
stresses cannot be predicted by wave equation analysis. The analysis results are only valid for the

assumptions noted in the above sections and the soil profile input provided.

Conclusions and Recommendations

Based upon the results of the driveability analysis with reference to the submitted information

from the Geotechnical Designer, the following have been concluded:

e Delmag hammer D 100-13 would be capable of driving the 48-inch diameter steel anchor
pipe piles at 0.75-, 1.00-, 1.25-, and 1.5-inch shell thickness (Fy = 45 ksi) within the
acceptable allowable compressive stress at the control location of Pier 12 but would exceed

the maximum allowable blow counts limit (blows/ft > 120).

e Menck hammer MHU 400 would be capable of driving the 48-inch diameter steel anchor
pipe piles at 0.75-, 1.00-, 1.25-, and 1.50-inch shell thickness (Fy = 45 ksi) within the

acceptable allowable compressive stress at the control location of Pier 12.

e APE HI 400U would be capable of driving the 48-inch diameter steel anchor pipe piles at
0.75-, 1.00-, 1.25-, and 1.50-inch shell thickness (Fy = 45 ksi) within the acceptable

allowable compressive stress at the control location of Pier 12.

 Piles shall be made using ASTM A 252, Grade 3 steel as per Section 49-5.01 of the Caltrans’

Standard Specifications, or fabricated to specifications from steel of 50-ksi strength.

e A pile driving system submittal for this project is necessary upon hammer(s) selection. The
driving system submittal must contain a driveability analysis showing that the proposed
driving system will install all the piles to the specified tip elevations at acceptable rates of

penetration without overstressing the piles.

&
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Foundation Testing Branch

e Hard driving conditions should be anticipated due to the very dense nature of the granular
materials (gravel and cobbles). The possibility of boulders should also be anticipated and
therefore a driving shoe may be necessary. Please refer to the Log of Test Borings for
specific location and depths. The potential for center relief drilling should be addressed in

the foundation recommendations.

e As only a limited number of large diameter (greater than 3.28 ft) steel pipe pile installation
exist, the behavior of these piles during driving is not yet well documented and has often
proved unpredictable. Therefore driving conditions during actual construction can differ

significantly from those described in this report.

If you have any questions or comments pertaining to this report, please contact Toua Vang at
(916) 227-1060.

L=

TOUA VANG JAMES L. TA, P.E.

| R | o5)21/08
Transportation Engineer, Civil Associate M & R Engineer
Foundation Testing Branch Foundation Testing Branch
Office of Geotechnical Support Office of Geotechnical Support

e
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Foundation Testing Branch

APPENDIX

Driveability Analysis
Charts and Graphs

Feather River Bridge
Bridge Number 18-0026R

Anchor Piles at Pier 12
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California D.O.T. Geotechnical Services
Feather River Pier 12

Maximum

Ultimate Compression

Capacity
kips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0

Stress
ksi

23.74
26.60
27.89
28.46
28.83
29.21
29.46
30.00

Maximum
Tension
Stress

ksi

11.30
11.31
10.91
10:53
10.25
10.20
10.15

9.87

23-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
8.7 6.49 83.16
22.5 7.38 77.59
37.9 7.81 78.73
81.4 8.00 80.92
149.4 8.13 82.25
310.2 8.26 83.73
568.2 8.34 84.85

9999.0 8.51 86.91
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California D.O.T. Geotechnical Services
Feather River Pier 12

Maximum

Ultimate Compression

Capacity
kips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0
4500.0

Stress
ksi

21.67
24.05
24.91
25.73
25.92
26.13
26.31
26.61
26.76

Maximum
Tension
Stress

ksi

12.08
11.49
11.16
10.97
10.73
10.53
10.54
10.45
10.27

23-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
8.7 6.52 81.60
22.4 7.31 77.96
34.0 7.60 76.65
56.9 7.89 80.41
109.0 7.95 80.93
171.8 8.02 81.77
243.1 8.07 82.34
841.2 8.18 83.64

9999.0 8.23 84.20
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California D.O.T. Geotechnical Services
Feather River Pier 12

Maximum

Ultimate Compression

Capacity
kips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0
4500.0
5000.0

Stress
ksi

20.27
22.14
23.00
23.48
23.80
24.07
24.19
24 .44
24 .43
24.58

Maximum
Tension
Stress

ksi

12.59
12.22
11.38
11.15
11.00
10.85
10.84
10.72
10.67
10.49

21-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
9.0 6.63 81.08
2 7.28 77.95
32.3 7.59 76.80
50.2 1.09 78.80
90.9 7.88 80.41
133.7 1.97 81.54
168.6 8.02 82.20
354.3 8.12 83.38
915.2 8.10 82.92

9999.0 8.14 83.41
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California D.O.T. Geotechnical Services
Feather River Pier 12

Maximum

Ultimate Compression

Capacity
kips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0
4500.0
5000.0

Stress
ksi

19.08
20.68
21.41
2107
21.99
22.25
22.36
22.52
22.79
22.85

Maximum
Tension
Stress

ksi

12.65
12.48
11.85
11.14
11.07
10.93
10.90
10.85
10.79
10.84

21-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft Kips-ft
9.2 6.71 79.92
24.0 7.29 77.66
32.4 7.57 76.29
47 1 7.70 78.03
77.0 7.81 79.40
121.2 7.90 80.54
146.3 7.94 81.02
253.8 8.03 82.04
4447 8.09 82.82

1092.6 8.15 83.59
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California D.O.T. Geotechnical Services
Feather River Pier 12

Maximum

Ultimate Compression

Capacity
kips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0
4500.0
5000.0

Stress
ksi

33.77
33.41
33.24
33.13
33.03
32.92
32.86
32.72
32.62
32.52

Maximum
Tension
Stress

ksi

12.04
5.83
4.49
3.50
3.1
3.79
&
6.28
6.81
7.34

23-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft Kips-ft
3.4 5.71 272.24
7.0 5.71 272.66
10.5 5.71 270.23
15.3 5.71 269.72
283 5.71 269.34
37.9 5.71 269.56
50.0 St 269.53
120.5 2.0 269.03
392.7 5.71 268.40
9999.0 Sl 267.58
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California D.O.T. Geotechnical Services
Feather River Pier 12

Maximum

Ultimate Compression

Capacity
kips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0
4500.0
5000.0

Stress
ksi

32.82
32.56
32.34
32.14
32.06
31.99
31.94
31.84
31.76
31.70

Maximum
Tension
Stress

ksi

17.11
9.82
7.18
7.13
7.45
7.45
7.54
770
7.30
7.05

23-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
3.7 5.71 272.56
6.9 5.71 271.53
9.9 5.71 271.48
14.6 5.71 271.69
19.8 5.71 271.53
26.7 5.71 271.06
32.5 5.71 270.65
53.7 871 269.39
81.1 5.1 268.31

134.1 5.71 267.43
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California D.O.T. Geotechnical Services 21-May-2008

Feather River Pier 12 GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft Kips-ft
500.0 31.95 20.98 4.1 5.71 272.16
1000.0 31.75 13.67 6.9 5.71 272.08
1500.0 31.67 10.34 10.4 5.71 27217
2000.0 31.41 8.45 13.2 5.71 271.94
2500.0 31.28 7.23 17.2 5.71 271.42
3000.0 31,16 6.19 223 5.719 270.65
3300.0 3112 6.87 26.2 5.71 270.09
4000.0 31.05 7.33 39.8 5.71 269.01
4500.0 31.00 7.24 54.0 5.71 268.64

5000.0 30.95 7.11 73.1 5.71 268.26
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California D.O.T. Geotechnical Services 21-May-2008

Feather River Pier 12 GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
Kips ksi ksi bl/ft ft kips-ft
500.0 31.20 21.90 4.5 5.71 271.89
1000.0 30.98 1705 T2 8.7 271.89
1500.0 30.84 13.54 10.8 5.71 271.82
2000.0 30.70 10.92 13.7 5.71 271.39
2500.0 30.59 9.54 16.4 8.71 270.73
3000.0 30.49 8.57 20.1 a.71 269.90
3300.0 30.43 8.04 23.1 5.71 269.72
4000.0 30.31 6.96 33.0 5.71 269.24
4500.0 30.27 i 44 1 W 268.87

5000.0 30.22 7.19 56.9 5.71 268.49
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California D.O.T. Geotechnical Services
Feather River Pier 12

Maximum

Ultimate Compression

Capacity
kips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0
4500.0
5000.0

Stress
ksi

20.27
28.92
28.64
28.47
28.39
28.95
30.12
32.63
34.20
35.55

Maximum
Tension
Stress

ksi

5.46
3.54
2.38
2.62
3.15
3.78
4.51
5.73
5.93
6.20

23-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
2.7 5.00 314.41
2.1 5.00 336.05
7.7 5.00 330.71
10.8 5.00 329.47
16.0 5.00 328.30
26.7 5.00 324.79
39.1 5.00 322.07
124.7 5.00 319.95
1609.4 5.00 319.39

9999.0 5.00 318.81
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California D.O.T. Geotechnical Services
Feather River Pier 12

Ultimate
Capacity
kips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0
4500.0
5000.0

Maximum
Compression
Stress

ksi

28.87
28.61
28.36
28.18
28.02
27.96
27.93
27.84
27.79
27.73

Maximum
Tension
Stress

ksi

10.07
0.06
3.61
2.88
2.91
4.05
4.38
4.65
5.37
5.85

23-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
2.8 5.00 322.75
5.1 5.00 327.03
7.8 5.00 328.71
10.7 5.00 327.65
14.8 5.00 325.20
20.8 5.00 321.89
26.0 5.00 321.54
49.6 5.00 320.67
79.1 5.00 320.02
153.8 5.00 319.24



California D.O.T. Geotechnical Services 21-May-2008

Feather River Pier 12 GRLWEAP (TM) Version 2005
A . 0 APE  HI 400U
8 . Stroke 5.00 ft
E’ 32 2 & Efficiency 0.800
w —_
& el y . e J g Helmet 0.00 kips
5 e & : .
‘@ 24 . i 24 Skin Quake 0.100 in
o 2 Toe Quake 0.400 in
o S Skin Damping 0.051 sec/ft
£ = Toe Damping 0.150 sec/ft
O 16 —— : 16
uH f Pile Length 140.00 ft
\ 1 : Pile Penetration 140.00 ft
A : Pile Top Area 183.59 in2
8—w— 8 !
‘.
L U DRSSP L
0 W 0 Skin Friction
Pile Model Distribution
6000 10
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California D.O.T. Geotechnical Services
Feather River Pier 12

Maximum

Ultimate Compression

Capacity
kips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0
4500.0
5000.0

Stress
ksi

28.45
28.25
28.05
27.89
27.74
27.61
27.57
27.50
27.45
27 .41

Maximum
Tension
Stress

ksi

13.56
7.44
5.42
4.45
3.75
3.40
3.36
3.86
4.29
4.74

21-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft Kips-ft
2.9 5.00 325.21
5.1 5.00 326.92
8.3 5.00 326.79
11.2 5.00 325,01
14.3 5.00 322.56
18.7 5.00 321.96
22.5 5.00 321.58
35.2 5.00 321.69
47.3 5.00 321.76

66.2 5.00 321.61



California D.O.T. Geotechnical Services 21-May-2008

Feather River Pier 12 GRLWEAP (TM) Version 2005
% - | APE  HI 400U
8 ~ | Stroke 5.00 ft
g 40 e 40 g | Efﬁciency 0.800
()
= 2 | Helmet 0.00 kips
2 & : .
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California D.O.T. Geotechnical Services
Feather River Pier 12

Maximum

Ultimate Compression

Capacity
kKips

500.0
1000.0
1500.0
2000.0
2500.0
3000.0
3300.0
4000.0
4500.0
5000.0

Stress
ksi

28.03
27.86
27.70
27.57
27 .44
27.32
27.26
27,18
271
27.07

Maximum
Tension
Stress

ksi

16.45
9.84
7.52
5.97
5.50
5.08
4.86
5.71
5.81
6.11

21-May-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kKips-ft
3.2 5.00 325.39
5.1 5.00 325.98
8.4 5.00 325.04
10.7 5.00 322.80
14.3 5.00 322.67
18.0 5.00 322.99
20.9 5.00 323.06
28.9 5.00 322.94
36.7 5.00 322.62

47.5 5.00 322.11



From:

Subject:

State of California Business, Transportation and Housing Agency

Memorandum

REID BUELL Date:
Senior Engineering Geologist
Office of Geotechnical Design North File:

Attn: Abu Barrie

DEPARTMENT OF TRANSPORTATION
Division of Engineering Services
Geotechnical Services - MS §

Driveability Study

Flex your power!
Be energy efficient!

April 25, 2008

03-SUT-99-PM11.0
03-1A4321

Feather River Bridge
Bridge Number 18-0026R

Attached is a report summarizing the results of the driveability analysis perform by this Office for the

subject piles of the above-referenced project.

If you have any questions or comments regarding this report, please contact Toua Vang at (916) 227-

1060 or James Ta, P.E. at (916) 227-1050.

Vv = v &\

BRIAN LIEBICH, P.E.
Senior Transportation Engineer
Foundation Testing Branch
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Foundation Testing Branch

April 25, 2008

Project Information

03-SUT-99-PM11.0
03-1A4321

Feather River Bridge
Bridge Number 18-0026R

Subject
Driveability Study

Introduction

This Office has performed the pile driveability analyses for the proposed installation of the 90-
inch diameter steel pipe piles at the abutment and pier locations of the above-referenced project.
The analyses were based on the study requested by Mr. Abu Barrie of the Office of Geotechnical
Design North on March 10, 2008, to support the foundation recommendations. Personnel from
the Foundation Testing Branch (FTB) of the Office of Geotechnical Support performed the
analysis utilizing the GRLWEAP™ computer program, Version 2005. This study provides the

pile-driving systems to determine the appropriate hammer for achieving required tip elevations.

Description of Piling

The Feather River Bridge project includes the proposed installation of the 90-inch diameter steel
pipe piles at the abutment and pier locations. According to the Standard Specifications Section
49-5, Steel Piles, “Steel pipe piles shall conform to the following requirements: 2) Steel pipe
piles 360 mm (14-inch) and greater in diameter shall conform to the requirements in ASTM
Designation: A252, Grade 3”; therefore, this study will assume the steel minimum yield strength

of 45 ksi (Grade 3) for the analysis.

&5
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Foundation Testing Branch

Subsurface Conditions and Soil Resistance Parameters

Based on the submitted Log of Test Borings (LOTB) performed at these control locations (North
Bank, South Bank, and Channel), three test borings were analyzed for this study. Boring B-16
was drilled within the north bank abutment location, Boring B-1 was drilled within the south
bank abutment location and Boring B-8 was drilled within the channel location of Pier 11.
According to Borings B-1, B-8 and B-16, the foundation material at the site consists of loose to
very dense sand, silty sand, sandy silt, fine sand with gravel and cobbles. Very stiff cohesive
soils were encountered within the soil matrix in the lower strata of Boring B-8. Table I presents

the soil resistance parameters that were utilized to model the dynamic soil behavior.

Table I: Soil Resistance Parameters

PARAMETER QUAKE DAMPING
Skin (Shaft) h ' 0.10 in 0,05 sec/ft o
- Toe 0.75 in 0.15 sec/ft

Pile Driving Resistance

When installing driven piles, the piles must overcome resistance to penetration developed by the
soil. The driving resistance determines the size of the required impact hammer and the stress
magnitude imparted to the steel pile by the driving system. An estimate of driving resistance is
necessary to perform a driveability study when investigating the potential for pile damage due to
steel overstressing during driving. Driving resistance can be related to static axial capacity using
set-up and relaxation factors. These factors are applied to various soil layers penetrated while
driving the steel pile. There are several methods available to estimate the pile static axial
capacity and driving resistance. The methods will generally determine a range of axial capacities
for a given pile penetration. To be conservative, pile tip elevations are generally based on lower
estimates of static capacity, but higher capacity estimates are generally used for the driveability

analysis.

[
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Foundation Testing Branch

The maximum driving resistances used in the analyses were based on information provided by
Mr. Abu Barrie. According to the Geotechnical Designer, the maximum driving resistance for
the subject piles is estimated to be 6,000 kips. This value was based on the anticipated driving
resistance that consist 60% to 90% from skin friction (Qs) and 40% to 10% from end bearing
(Qp), at the abutment and pier locations. The set-up factor at this site is expected to be minimal
and therefore negligible due to the presence of non-cohesive (granular) soils within the

embedded length of the pile.

Description of Pile Driving Systems

This study involved modeling the performance of three selected driving systems to reflect the
range of rated energies possibly appropriate for the installation of the 90-inch diameter steel pipe

piles to the specified tip elevations at the abutment and pier locations.

The analyses were performed using GRLWEAP™ recommended, default parameters. For each
hammer, the analysis was performed with the hammer operating at maximum stroke for
determining driving-behavior stresses imparted to the steel pile. The analysis also includes the
assumption that two (2) splices will be required at the approximate depth (pile length) of 50 feet
and 100 feet. As a result, each hammer was utilized to demonstrate the predicted blow counts
and corresponding maximum compressive stresses expected during pile driving. Standard
configurations for the hammer driving systems and related components were based upon
information published in GRLWEAP™ literature and database. The hammer characteristics are

listed in Table II for the abutment and pier piles.

Table 11: Summary of Hammer Systems

Hammer Manufacturer APE Delmag Menck

Hammer Model ~ HI400U D 100-13 MHU 400
Hammer Type . llydraulif Impact | _mOpcn End Diesel ,“,] Iydraulic Impact |
Rated Energy 400.0 ft-kips 265.67 ft-kips 289.55 ft-kips

Ram Weight ___80.0 Kips 22.1 kips _50.7 kips
Maximum Stroke 5.0 fi 10.7 ft ) ) 57 ft

G |

ftrans
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Foundation Testing Branch

Discussion of Results

Analysis printouts and charts depicting predicted relationships between ultimate capacity and

driving stresses versus blow counts for each of the hammers are included in Appendix A, B and

C. The analyses results of the three control locations at the North Bank, South Bank and Channel

are summarized below in Tables 111, IV and V for the subject piles, respectively.

Table 11I: Summary of Results at the North Bank (B-16)

Hammer Manufacturer / Pile Blow Stroke Allowable Stress | Compressive Stress at

Model Thickness Counts (ft) at 95% F, Maximum Stroke
(Inches) | (Blows/ft) (ksi) (ksi)
Delmag / D 100-13 1.25 528 10.3 42,75 22.29
Delmag / D 100-13 1.50 447 10.3 42,75 20.38
Delmag / D 100-13 1.75 450 10.4 42,75 18.89
Delmag / D 100-13 2.00 465 10.5 42.75 17.53
Menck / MHU 400 1.25 120 5.7 42,75 28.31
Menck / MHU 400 1.50 106 19 4275 27.20
Menck / MHU 400 ida 97 5.7 42.75 26.17

. i S S| —

Menck / MHU 400 2.00 96 ST 42,75 2521
APE / HI 400U 1.25 93 5 42,75 26.32
APE / HI 400U 1.50 76 5 42,75 25.62
APE / HI 400U 175 68 5 42,75 24,93
APE / HI 400U 2.00 65 %) 42.75 24,32

pe
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Table IV: Summary of Results at the South Bank (B-1)

Hammer Manufacturer Pile Blow~ Stroke Allowable Stress | Compressive Stress at
/ Model Thickness Counts (ft) at 95% F, Maximum Stroke

(Inches) (Blows/ft) (ksi) (ksi)

Delmag / D 100-13 1.25 505 10.6 4275 17.68
Delmag / D 100-13 1.50 522 10.3 42.75 20.34
Delmag / D 100-13 175 479 105 42,75 18.99
Delmag / D 100-13 2.00 505 10.6 42,75 17.68
Menck / MHU 400 1.25 94 75.7 ;472.?5 27.55
Menck / MHU 400 1.50 83 5.7 42.75 26.48
Menck / MHU 400 175 80 S 42.75 25.48
Menck / MHU 400 2.00 81 et 42,75 24.61
7 A'PE / HI 400U 1.25 71 5 42.75 2544
APE / HI 400U 1.50 64 e 5 42.75 24.84
APE / HI 400U 1.75 60 5 42.75 24.25
APE / H1 400U 2.00 59 5 42,75 23.69

Table V: Summary of Results at the Channel (B-8)

Hammer Manufacturer Pile Blow Stroke Allowable Stress | Compressive Stress at
/ Model Thickness Counts (ft) at95% F, Maximum Stroke
(Inches) (Blows/ft) (ksi) (ksi)
Delmag / D 100-13 1.25 636 10.3 42.75 22.34
Delmag / D 100-13 1.50 506 10.3 42.75 20.43
Delmag / D 100-13 1.75 481 10.4 42,75 18.94

&

Page 5



Foundation Testing Branch

Table V (Continue): Summary of Results at the Channel (B-8)

Hammer Manufacturer Pile Blow | Stroke Allowable Stress | Compressive Stress at
/ Model Thickness Counts (ft) at 95% F, Maximum Stroke

(Inches) (Blows/ft) (ksi) (ksi)

Delmag / D 100-13 2.00 511 10.5 42.75 17.72
Menck / MHU 400 1.25 93 ‘ 5.7 7 742.75 27;84
Menck / MHU 400 1.50 82 5.7 42.75 26.71
Menck / MHU 400 173 79 547 4275 25.68
Menck / MHU 400 2.00 80 5.7 42.75 24.79
APE / HI 400U 1.25 7 5 42.75 25.85
APE / HI 400U 1.50 64 5 42.75 25.19
APE / HI 400U 175 L M:'j‘)‘_ | _i’~ | 42.75 24.58
APE / HI 400U 12.00 58 5 42.75 23.98

The GRLWEAP™ wave equation program is a one-dimensional analysis and does not consider
buckling or bending of the pile due to non-uniform blows or localized stresses at the pile tip,
which may occur during pile driving. Also, it has been observed in the field that significantly
harder or softer driving could occur than the GRLWEAP™ predictions.

North Bank and South Bank

Analysis 1: Delmag D 100-13; 90-inch diameter steel pipe piles at 1.25-inch, 1.50-inch, 1.75-
inch, and 2.00- inch shell thickness

The analysis for the Delmag D 100-13 indicates that this hammer would be capable of driving the
steel pipe piles within the allowable compressive stress of 95% Fy (0.95%45=42.75ksi) with the
estimated 6,000 kips driving resistance at the maximum stroke condition but would exceed the

maximum allowable blow counts limit (blow/ft > 120).

&
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Analysis 2: Menck MHU 400; 90-inch diameter steel pipe piles at 1.25-inch, 1.50-inch,
1.75-inch, and 2.00-inch shell thickness

The analysis for the Menck MHU 400 indicates that this hammer would be capable of driving the
steel pipe piles within the allowable compressive stress of 95% Fy (0.95*45=42.75ksi) with the

estimated 6,000 kips driving resistance at the maximum stroke condition.

Analysis 3: APE HI 400U; 90-inch diameter steel pipe piles at 1.25-inch, 1.50-inch, 1.75-
inch, and 2.00-inch shell thickness

The analysis for the APE HI 400U indicates that this hammer would be capable of driving the
steel pipe piles within the allowable compressive stress of 95% Fy (0.95%45=42.75ksi) with the

estimated driving resistance of 6,000 kips at the maximum stroke condition.

Channel (Pier Location)

Analysis 4: Delmag D 100-13; 90-inch diameter steel pipe piles at 1.25-inch, 1.50-inch, 1.75-
inch, and 2.00-inch shell thickness

The analysis for the Delmag D 100-13 indicates that this hammer would be capable of driving the
steel pipe piles within the allowable compressive stress of 95% Fy (0.95%45=42.75ks1) with the
estimated 6,000 Kips driving resistance at the maximum stroke condition but would exceed the

maximum allowable blow counts limit (blows/ft > 120).

Analysis 5: Menck MHU 400; 90-inch diameter steel pipe piles at 1.25-inch, 1.50-inch,
1.75-inch, and 2.00-inch thickness

The analysis for the Menck MHU 400 indicates that this hammer would be capable of driving the
steel pipe piles within the allowable compressive stress of 95% Fy (0.95%45=42.75ksi) with the

estimated 6,000 kips driving resistance at the maximum stroke condition.

&

Page 7



Foundation Testing Branch

Analysis 6: APE HI 400U; 90-inch diameter steel pipe piles at 1.25-inch, 1.50-inch, 1.75-
inch, and 2.00-inch shell thickness

The analysis for the APE HI 400U indicates that this hammer would be capable of driving the
steel pipe piles within the allowable compressive stress of 95% Fy (0.95*45=42.75ksi) with the

estimated driving resistance of 6,000 kips at the maximum stroke condition.

It should be noted that all driving output data generated by the GRLWEAP™ Program presumes
uniform hammer blows, with leads and hammer perfectly aligned. The analyses do not consider
the effects of eccentric blows, malfunctioning hammers, or Contractor-selected reduction in fuel
setting for Diesel hammers. Some Diesel hammers may exhibit operating efficiencies
significantly lower than the theoretical percentage used in the analyses, subject to condition and
maintenance states. The analyses also do not consider higher stresses, which could be induced by
bending, non-axial hammer alignment, or high local stress concentrations, and therefore should
be considered as minimum values. Local pile damage can occur at the pile tip due to highly
localized pile stresses caused by non-uniform resistance from sloping rock, boulders, cobbles, or
obstructions, even if the calculated average axial stresses are within the allowable limits. These
stresses cannot be predicted by wave equation analysis. The analysis results are only valid for the

assumptions noted in the above sections and the soil profile input provided.

Conclusions and Recommendations

Based upon the results of the driveability analysis with reference to the submitted information

from the Geotechnical Designer, the following have been concluded:

e Delmag hammer D 100-13 would be capable of driving the 90-inch diameter steel pipe piles
at 1.25-, 1.50-, 1.75-, and 2.00-inch shell thickness (Fy=45ksi) within the acceptable
allowable compressive stress at the north bank, south bank, and channel (pier) locations but

would exceed the maximum allowable blow counts limit (blows/feet > 120).

e Menck hammer MHU 400 would be capable of driving the 90-inch diameter steel pipe piles
at 1.25-, 1.50-, 1.75-, and 2.00-inch shell thickness (Fy=45ksi) within the acceptable

allowable compressive stress at the north bank, south bank, and channel (pier) locations.

Page 8
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e APE HI 400U would be capable of driving the 90-inch diameter steel pipe piles at 1.25-, 1.5-,
1.75-, and 2.00-inch shell thickness within the acceptable allowable compressive stress at the

north bank, south bank, and channel (pier) locations.

e Piles shall be made using ASTM A 252 Grade 3 steel as per section 49-5.01 of the Caltrans’

Standard Specifications.

e A pile driving system submittal for this project is necessary upon hammer(s) selection. The
driving system submittal must contain a driveability analysis showing that the proposed
driving system will install all the piles to the specified tip elevations at acceptable rates of

penetration without overstressing the piles.

e Hard driving conditions should be anticipated due to the very dense nature of the granular
materials (gravel and cobbles). Please refer to the Log of Test Borings (LOTB) for specific
location and depths. Center relief drilling may be necessary and this issue should be address

in the foundation recommendations (if applicable).

* As only a limited number of large diameter (greater than 1 meter) and very few extremely
large diameter (greater than 3 meters) pipe pile installations exist, the behavior of these piles
during driving is not yet well documented. Therefore driving conditions during actual

construction can differ significantly from those described in this report.

[f you have any questions or comments pertaining to this report, please contact Toua Vang at
(916) 227-1060.

i;—'\)‘—ﬂ—“ \\\
TOUA VANG

Transportation Engineer, Civil
Foundation Testing Branch
Office of Geotechnical Support

e
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APPENDIX A

Driveability Analysis
Charts and Graphs

Feather River Bridge (North Bank)
Bridge Number 18-0026R

Page 10



California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0

Stress
ksi

19.70
20.97
21.40
21.86
22.08
22.12
22.29
22.53

Maximum
Tension
Stress

ksi

14.81
14.39
13.77
13.74
13.78
13.70
13.73
13.71

Blow
Count
bl/ft

6.7
28.7
47.0

103.4
170.7
321.1
528.3
9999.0

25-Apr-2008

GRLWEAP (TM) Version 2005

Stroke
ft

8.88
9.52
9.82
10.01
10.14
10.23
10.27
10.39

Energy
kips-ft

115.61
110.11
110.66
113.24
115.12
116.09
116.65
118.27
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0

Stress
ksi

18.40
19.34
19.66
20.03
20.12
20.27
20.38
20.44

Maximum
Tension
Stress

ksi

14.11
13.86
13.41
13.22
13.24
13.26
13.22
13.30

25-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
6.6 9.14 114.70
30.2 9.71 109.67
47.0 0.92 109.82
92.0 10.06 111.71
176.6 10.19 113.47
305.6 10.24 114.10
446.7 10.29 114.62
9999.0 10.41 116.09
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
kKips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0

Stress
ksi

17.13
18.05
18.44
18.45
18.76
18.80
18.89
18.95

Maximum
Tension
Stress

ksi

13.55
13.28
12.94
12.67
12.74
12.72
12.78
12.90

Blow
Count
bl/ft

6.2
31.7
47.4
87.2

188.0
316.2
450.4
9999.0

25-Apr-2008

GRLWEAP (TM) Version 2005
Stroke Energy
ft kips-ft
9.30 113.55
9.88 109.02
10.10 109.70
10.17 110.20
10.31 112.22
10.34 112.44
10.37 112.81
10.48 114.37



California D.O.T. Geotechnical Services 25-Apr-2008

Drive Study (North Bank P-27 B-186) GRLWEAP (TM) Version 2005
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0

Stress
ksi

16.20
16.92
17.22
17.39
17.53
17.54
17.53
17.74

Maximum
Tension
Stress

ksi

13.02
12.56
12.45
1227
12.21
12.27
12.31
12.41

25-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
5.7 9.56 113.82
33.3 9.99 107.12
48.7 10.22 108.33
84.5 10.30 108.92
202.8 10.40 110.29
334.8 10.47 111.26
465.3 10.50 111.58
9999.0 10.56 112.31



California D.O.T. Geotechnical Services

25-Apr-2008
GRLWEAP (TM) Version 2005

Drive Study (North Bank P-27 B-16)

—

— Compressive Stress (ksi)

25

17

13

10000

ps)

k

=

— Ultimate Capacity

8000

60001

4000

2000

21—

P

e Ll f_—_— | —_—

r—
"
t

0 200 400 600 800

Blow Count (bl/ft)

1000

12

25

21

117

13

20

16

12

-]

00

~~ =~ Tension Stress (ksi)

~ =~ Stroke (ft)

DELMAG D100-13

Efficiency
Helmet

Skin Quake
Toe Quake
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0
8500.0

Stress
ksi

28.86
28.70
28.59
28.48
28.41
28.34
28.31
28.23
28.19

Maximum
Tension
Stress

ksi

23.61
17.51
14.90
13.43
12.20
11.26
10.85

9.78

9.22

14-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
8.5 5.71 270.31
14.9 5.71 270.12
22.6 5.71 269.83
31.0 5.71 269.50
45.9 5.71 269.28
80.5 5.71 269.13
120.1 9.71 269.08
429.5 5.71 268.96
9999.0 8.7 268.98
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
Kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0
8500.0

Stress
ksi

27.64
27.52
27.43
27.35
27.29
27.23
27.20
27.13
27.09

Maximum
Tension
Stress

ksi

22.57
18.06
16.39
15.04
13.95
12.97
12.57
11.58
11.01

14-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft Kips-ft
7.0 5.71 269.35
15.5 5.71 269.18
24.9 5.71 269.17
33.1 5.71 269.19
46.9 5.71 269.20
75.8 5.71 269.21
105.9 5.71 269.22
437.9 5.71 269.24
9999.0 5.71 269.25
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
Kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0
8500.0

Stress
ksi

26.52
26.43
26.35
26.29
26.25
26.20
26.17
26.10
26.07

Maximum
Tension
Stress

ksi

21.46
18.67
17.34
16.16
15.17
14.34
13.95
12.96
12.45

14-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
7.0 5.71 268.58
16.1 5.71 268.58
26.9 5.71 268.58
351 5.71 268.69
48.2 5.71 268.69
73.2 5.71 268.69
97.1 5.71 268.69
436.4 5.7 268.69
9999.0 5.71 268.69
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0
8500.0

Stress
ksi

25.49
25.42
25.36
25.31
25.27
25.23
25.21
25.15
25.12

Maximum
Tension
Stress

ksi

20.33
18.97
17.86
16.85
15.95
15.18
14.84
13.90
13.43

14-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
7.0 5.71 267.76
17.0 5.71 267.75
29.2 5.71 267.74
376 5.71 267.74
50.6 5.71 267.73
74.3 5.71 267.73
95.6 5.7 267.72
472 .4 5.71 267.71
9999.0 5.71 267.71
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0
8500.0

Stress
ksi

26.78
26.61
26.49
26.44
26.39
26.35
26.32
26.26
26.31

Maximum
Tension
Stress

ksi

18.93
11.85
9.86
8.20
6.75
5.74
5.42
5.95
6.74

Blow
Count
bl/ft

4.7
11.5
20.8
29.4
43.4
69.4
93.2

607.5
9999.0

26-Mar-2008

GRLWEAP (TM) Version 2005

Stroke
ft

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

Energy
Kips-ft

322.77
322.45
322.55
322.59
322.51
322.32
322.18
321.63
321.13



California D.O.T. Geotechnical Services

Drive Study (North Bank P-27 B-16)

26-Mar-2008

GRLWEAP (TM) Version 2005
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
Kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0
7880.7
8500.0

Stress
ksi

26.02
25.89
25.79
25.71
25.68
25.64
25.62
25.56
25.55
25.54

Maximum
Tension
Stress

ksi

19.09
13.69
11.70
10.30
9.04
7.94
7.49
6.49
6.34
6.15

26-Mar-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
5.3 5.00 321.49
11.6 5.00 321.49
21.9 5.00 321.47
29.0 5.00 321.37
40.0 5.00 321.18
59.7 5.00 320.91
76.0 5.00 320.74
250.4 5.00 320.13
501.1 5.00 319.95

9999.0 5.00 319.63
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California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0
8500.0
9500.0

Stress
ksi

25.31
25.20
25.13
25.06
25.00
24.95
24.93
24.89
24.87
24.85

Maximum
Tension
Stress
ksi

19.66
15.49
13.06
11.80
10.72
0.73
9.27
8.17
7.61
7.23

26-Mar-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
5.8 5.00 320.45
12.1 5.00 320.39
23.2 5.00 320.29
29.7 5.00 320.13
39.2 5.00 319.91
55.3 5.00 319.62
68.2 5.00 319.45
173.2 5.00 318.87
1289.1 5.00 318.41

9999.0 5.00 318.15



California D.O.T. Geotechnical Services
Drive Study (North Bank P-27 B-16)

Maximum

Ultimate Compression

Capacity
kips

500.0
1500.0
2500.0
3500.0
4500.0
5500.0
6000.0
7500.0
8500.0
9500.0

Stress
ksi

24.63
24.55
24.49
24.43
24.39
24.34
24.32
24.27
24.24
24.22

Maximum
Tension
Stress

ksi

19.54
16.11
14.05
12.88
11.94
11.06
10.66

9.62

9.03

8.55

26-Mar-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
6.4 5.00 319.43
12.5 5.00 319.34
24.5 5.00 319.21
30.9 5.00 319.04
39.8 5.00 318.82
54.0 5.00 318.55
65.0 5.00 318.41
143.7 5.00 317.89
4711 5.00 317.56

9999.0 5.00 317.42
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Foundation Testing Branch

APPENDIX B

Driveability Analysis
Charts and Graphs

Feather River Bridge (South Bank)
Bridge Number 18-0026R

Page 11



California D.O.T. Geotechnical Services
Driveability Study South Bank (P-5 B-1)

Maximum

Ultimate Compression

Capacity
Kips

500.0
2100.0
2700.0
3300.0
3900.0
4500.0
5100.0
6000.0
6500.0
7000.0

Stress
ksi

16.10
17.37
17.49
17.42
17.48
17.52
17.72
17.68
17.61
17.93

Maximum
Tension
Stress

ksi

13.24
12.75
12.58
12.32
12.12
11.97
11.84
11.68
11.37
11.36

25-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
5.7 9.47 111.86
39.7 10.27 107.76
494 10.35 108.37
64.4 10.31 107 .41
88.1 10.35 107.54
132.4 10.39 107.75
233.3 10.51 108.99
505.2 10.57 109.31
938.8 10.50 108.19
1989.6 10.66 110.27



California D.O.T. Geotechnical Services
Driveability Study South Bank (P-5 B-1)

25-Apr-2008

GRLWEAP (TM) Version 2005
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California D.O.T. Geotechnical Services
Driveability Study South Bank (P-5 B-1)

Maximum

Ultimate Compression

Capacity
kips

500.0
2100.0
2700.0
3300.0
3900.0
4500.0
5100.0
6000.0
6500.0
7000.0

Stress
ksi

18.26
19.77
20.04
20.19
20.25
20.18
20.23
20.34
20.50
20.47

Maximum
Tension
Stress

ksi

14.43
13.96
13.72
13.43
1302
12.84
12.51
12.10
12.10
12.02

25-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
6.3 9.12 113.85
372 9.94 108.53
47.7 10.05 109.70
64.4 10.14 110.51
96.5 10.17 110.51
173.5 10.21 110.56
255.1 10.24 110.67
522.3 10.29 110.74
1006.0 10.38 111.82
9999.0 10.37 111.39
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California D.O.T. Geotechnical Services
Driveability Study South Bank (P-5 B-1)

Maximum

Ultimate Compression

Capacity
Kips

500.0
2100.0
2700.0
3300.0
3900.0
4500.0
5100.0
6000.0
6500.0
7000.0

Stress
ksi

17.12
18.46
18.65
18.71
18.70
18.89
18.93
18.99
18.98
19.06

Maximum
Tension
Stress

ksi

13.87
13.39
13.16
12.96
12.65
12.46
12.18
11.86
11.73
11.68

25-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
6.0 9.29 112.56
38.4 10.12 108.53
48.4 10.19 109.16
63.1 10.28 110.06
90.8 10.23 108.80
143.0 10.34 109.89
263.8 10.36 109.85
479.3 10.45 110.57
836.9 10.46 110.56
2678.1 10.50 110.82



California D.O.T. Geotechnical Services
Driveability Study South Bank (P-5 B-1)

25-Apr-2008

GRLWEAP (TM) Version 2005
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California D.O.T. Geotechnical Services
Driveability Study South Bank (P-5 B-1)

Maximum

Ultimate Compression

Capacity
kips

500.0
2100.0
2700.0
3300.0
3900.0
4500.0
5100.0
6000.0
6500.0
7000.0

Stress
ksi

16.10
17.37
17.49
17.42
17.48
17.52
17.72
17.68
17.61
17.93

Maximum
Tension
Stress

ksi

13.24
12.75
12.58
12.32
12.12
11.97
11.84
11.58
11.37
11.36

25-Apr-2008
GRLWEAP (TM) Version 2005

Blow
Count Stroke Energy
bl/ft ft kips-ft
5.7 9.47 111.86
39.7 10.27 107.76
49.4 10.35 108.37
64.4 10.31 107.41
88.1 10.35 107.54
132.4 10.39 107.75
233.3 10.51 108.99
505.2 10.57 109.31
938.8 10.50 108.19
1989.6 10.66 110.27
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25-Apr-2008

Blow Count (bl/ft)

Res. Shaft =90 %
(Proportional)

Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
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Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft kips-ft
1500.0 28.60 19.16 154 5.71 268.89
2100.0 28.38 16.81 20.3 5.71 268.42
2700.0 28.19 15.73 24.0 5.71 268.03
3300.0 28.02 14.82 28.6 5.71 267.84
3900.0 27.85 14.02 34.7 5.71 267.78
4500.0 27.71 13.28 43.2 | 267.73
5100.0 27.65 12.62 55.9 5.71 267.66
6000.0 27.55 11.85 93.9 5.71 267.56
6500.0 27.50 11.47 143.7 5.71 267.49

7000.0 27.44 14 285.1 9.71 267.42
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Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
60 o MENCK MHU 400
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Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft kips-ft
1500.0 27.47 19.04 15.6 5.71 268.11
2100.0 27.30 18.08 22.0 5.71 268.00
2700.0 27.14 17.19 25.7 5.71 267.89
3300.0 26.97 18.37 30.1 5.71 267.78
3900.0 26.83 15.68 35.8 871 267.67
4500.0 26.69 15.06 43.5 5.71 267.55
5100.0 26.56 14.49 54.3 5.71 267.43
6000.0 26.48 13.70 82.6 5.71 267.25
6500.0 26.43 13.34 113.3 5.71 287.15

7000.0 26.39 13.01 175.0 5.71 267.04
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California D.O.T. Geotechnical Services 14-Apr-2008

Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft kips-ft
1500.0 26.43 19.56 16.1 5.71 267.25
2100.0 26.29 18.77 24.0 5.71 267.12
2700.0 26.15 18.03 27.7 5.71 266.98
3300.0 26.02 17.34 32.2 571 266.85
3900.0 25.88 16.72 37.9 5.71 266.71
4500.0 25.75 16.20 45.3 5.71 266.57
5100.0 25.63 15.70 55.4 5.71 266.43
6000.0 25.48 15.01 80.2 5.71 266.22
6500.0 25.45 14.65 104.6 5.71 266.09

7000.0 25.41 14.31 1471 5.71 265.97
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Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
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Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft kips-ft
1500.0 25.46 19.73 16.9 5.71 266.09
2100.0 25.34 19.06 26.2 o7 1 265.95
2700.0 25.22 18.45 30.0 5.71 265.80
3300.0 25.11 17.86 347 5.71 265.66
3900.0 24.99 17.31 40.5 B.7 1 265.52
4500.0 24.88 16.85 47.9 5.71 285.37
5100.0 2477 16.42 oi B 5.71 265.23
6000.0 24.61 15.81 81.4 5.71 265.01
6500.0 24 .53 18.80 103.4 5.71 264.88

7000.0 24.50 15.19 139.5 5.71 264.76
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California D.O.T. Geotechnical Services 03-Apr-2008

Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft kips-ft
1500.0 26.20 12.32 11.4 5.00 321.30
2100.0 26.04 11.19 17.2 5.00 321.13
2700.0 25.89 10.23 21.8 5.00 320.83
3300.0 25.75 9.38 26.1 5.00 320.41
3900.0 25.63 8.59 31.6 5.00 319.85
4500.0 256.58 7.88 39.2 5.00 319.18
5100.0 25,592 7.24 49.8 5.00 318.39
6000.0 25.44 6.46 76.9 5.00 317.02
6500.0 25.40 6.09 105.2 5.00 316.61

7000.0 25.37 5.75 169.7 5.00 316.23
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California D.O.T. Geotechnical Services 03-Apr-2008

Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft kips-ft
1500.0 25.585 14.35 11.7 5.00 320.02
2100.0 25.38 12.86 19.3 5.00 319.70
2700.0 25.26 12.01 22.7 5.00 319.29
3300.0 25.15 11.28 26.5 5.00 318.79
3900.0 25.04 10.60 31.2 5.00 318.20
4500.0 24.95 9.97 A 5.00 317.51
5100.0 24 .91 9.39 45.2 5.00 316.81
6000.0 24 .84 8.61 64.2 5.00 316.20
6500.0 24 .81 8.20 81.7 5.00 315.88

7000.0 24.79 7.86 109.8 5.00 315.57
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California D.O.T. Geotechnical Services 03-Apr-2008

Driveability Study South Bank (P-5 B-1) GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft kips-ft
1500.0 24.90 15.61 121 5.00 318.62
2100.0 24.76 14.07 19.5 5.00 318.25
2700.0 24.63 13.30 23.9 5.00 317.82
3300.0 24.54 12.62 27.6 5.00 317.31
3900.0 24.44 12.04 31.9 5.00 316.74
4500.0 24.35 11.49 37.3 5.00 316.17
5100.0 24.30 10.99 44.2 5.00 3156.82
6000.0 24.25 10.28 59.6 5.00 316.31
6500.0 24.23 9.91 72.7 5.00 315.04

7000.0 24.22 9.57 92.1 5.00 314.77
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