
Application No. 18906  Agenda Item No. 12A 

 1 

Meeting of the Central Valley Flood Protection Board 
March 28, 2014 

Staff Report 

Union Pacific Railroad Company 
Yankee Slough Bridge 165.89 Replacement, Sutter County 

 
 
1.0 – REQUESTED ITEM 

Consider approval of a railroad bridge replacement over Yankee Slough (Attachment A) 
by Draft Permit No. 18906 (Attachment B). 

2.0 – APPLICANT 

Union Pacific Railroad Company (UPRR) 

3.0 – PROJECT LOCATION 

The project is located at the UPRR crossing of Yankee Slough in Sutter County, east 
of the Feather River and just upstream from the confluence of Yankee Slough with 
the Bear River (Attachment A). 

4.0 – PROJECT DESCRIPTION 

UPRR proposes to replace the existing 24-span, 360 foot long, Timber Stringer 
Trestle Ballast Deck (TST-BD) Bridge 165.89 over Yankee Slough with a 12-span, 
360 foot long, Prestressed Concrete Box Girder (PCB) bridge on the same 
horizontal alignment as the existing bridge. 

5.0 – AUTHORITY OF THE BOARD 

California Water Code § 8534, 8590 – 8610.5, and 8700 – 8710 

California Code of Regulations, Title 23 (Title 23): 

 § 6, Need for a Permit 

 § 12, Protests 

 § 13, Evidentiary Hearings 

 § 108, Existing Encroachments 
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 § 112, Streams Regulated and Nonpermissible Work Periods 

 § 116, Borrow and Excavation Activities – Land and Channel 

 § 120, Levees 

 § 121, Erosion Control 

 § 128, Bridges 

6.0 – AGENCY COMMENTS AND ENDORSEMENTS 

The comments and endorsements associated with the project are as follows: 

 The U.S. Army Corps of Engineers (USACE) Sacramento District comment 
letter was received on March 18, 2014 for this application.  The letter 
indicates that the USACE District Engineer has no objections to the project, 
subject to conditions.  The letter is incorporated it into the permit as Exhibit A.   

 Reclamation District 1001 (RD 1001) conditionally endorsed the project on 
December 21, 2011 (Attachment C) 

 RD 1001 overturned their previous conditional endorsement and submitted a 
formal protest with an attached petition from 150 landowners on February 27, 
2014 (Attachment D).  

7.0 – PROJECT ANALYSIS 

7.1– Project Background 

 December 21, 2011 RD 1001 conditionally endorsed the project.  In the 
endorsement RD 1001 requested the Board require compliance with Title 23 
and no variance to § 128(a)(16) for low chord elevation of the bridge. 

 Based on receipt of environmental documentation, a revised variance 
request, and other supporting information received from UPRR Board staff 
was able to deem the application complete on November 19, 2013.  The 
design included matching the vertical alignment of the proposed bridge with 
the existing bridge.  This design required a variance to Title 23, § 128(a)(16) 
because the deck width of the improved structure was approximately seven 
inches greater than the existing deck width. 

 Board staff received 14 landowner protests dated from February 7, 2014 to 
February 14, 2014. 
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 On February 20, 2014 UPRR submitted a redesigned project after 
considering the concerns of nearby landowners (Attachment E).  The 
redesign raised the track seven inches in elevation so that the proposed low 
chord elevation would match that of the existing bridge (no decrease of low 
chord)  to be compliant with Title 23, § 128(a)(16).  This redesign also 
addresses a comment from the USACE District to include rip rap along the 
bridge’s sloping abutments.  The track raise also required an additional 1,000 
feet of railroad reconstruction in both directions from the bridge as UPRR  as 
determined by UPRR to be the maximum possible raise due to nearby 
infrastructure and grade constraints.  This redesign was also submitted to RD 
1001’s District Engineer. 

 Board staff received a protest from the Sutter County Board of Supervisors, 
dated February 26, 2014. 

 Board staff received a protest from RD 1001 dated February 27, 2014 with a 
150-signature petition.  This protest overturned RD 1001’s original conditional 
endorsement of the project because of concerns about improving the existing 
conditions. 

 Board staff conducted a conference call on March 4, 2014 with UPRR staff 
and consultants, and RD 1001’s District Engineer and Secretary / Manager to 
discuss the proposed redesign and the RD 1001 protest and petition.  Board 
staff requested UPRR to provide a technical memorandum to address the 
issues raised by RD 1001.  Board staff also requested UPRR to model 
specific hydraulic scenarios to provide additional insight related to bridge 
hydraulic impacts.  RD 1001’s Board meeting on March 26, 2014 was also 
discussed as a potential venue to discuss any new findings. 

 On March 6, 2014 Board staff received a technical memorandum (Attachment 
F) from UPRR.  The memorandum discussed the requested supporting 
hydraulic modeling scenarios.  It also provided an explanation of project 
impacts that would result from a 6.5-foot track raise to achieve freeboard 
requirements above the design water surface elevation (WSE) as suggested 
in RD 1001’s protest. 

7.2– Hydraulic Summary 

UPRR analyzed the project under four different scenarios using HEC-RAS one-
dimensional hydraulic modeling software as follows: 

 Existing Condition – current 24-span, 360 foot timber bridge 

 Proposed Design – seven inch track raise to match existing low chord 
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Scenario

Low Chord 

Elevation 

(feet)

100‐year WSE 

(feet)

Freeboard 

(feet)

Bridge 

Opening Area 

(square feet)

Velocity 

(feet/second)

Existing Condition 57.48 60.02 ‐2.54 4, 022 0.62

Proposed Design 57.48 60.02 ‐2.54 4,149 0.60

RD 1001 Protest 63.30 60.02 3.28 5,073 0.49

Natural Condition NA 60.02 NA NA NA

elevation, rip rap added per USACE comment, and proposed 12-span, 360 
foot concrete replacement bridge 

 RD 1001 Requested Design (based on standards for non-railroad 
bridges) – 12-span, 360 foot concrete bridge designed to meet freeboard 
standards for roadway bridges over the design WSE, which would require a 
6.5 foot track raise 

 Natural Condition – the existing Yankee Slough channel with no bridge in 
the HEC-RAS model 

The results of the modeling scenarios are shown in the following table: 

 

 

 

 

 

The above table displays UPRR’s HEC-RAS modeling results, and clearly shows 
that the WSE is not controlled by the low chord elevation of either the existing or 
proposed bridge designs.  Results also indicate that if the bridge were completely 
removed, as in the natural condition, there would be no change in WSE.  Note that 
although the proposed design results in partial submergence of the bridge by 2.54 
feet, the resulting WSE measured upstream of the bridge is not affected. 

Modeling results show a small decrease in velocity from the existing condition to 
the proposed design by 0.02 feet-per-second.  This velocity magnitude of less than 
one foot-per-second supports the applicant’s contention that erosion would not be 
worsened by the proposed design.  Erodible velocities, by current technical 
standards, are typically considered to be greater than ten feet-per-second.   

Based on UPRR’s modeling Board staff concludes that the proposed project is 
expected to result in no adverse hydraulic impacts to the Sacramento River Flood 
Control Project (SRFCP).   

7.3– Geotechnical Summary 

Board staff has reviewed geotechnical information provided by UPRR and has 
concluded that the proposed project would result in no adverse geotechnical 
impacts to the SRFCP.   
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All fill, excavation, rip rap placement, and temporary structures will be completed in 
compliance with Draft Permit No. 18906 and Title 23 standards. 

7.4– Specific Railroad Bridge Standard per Title 23 

§ 128(a)(16) – Replacement railroad bridges must have the soffit members no 
lower than those of the replaced bridge, but are not required to have a specified 
amount of clearance above the design flood plane. 

As a result of the submitted redesign (as described in Section 7.1) to address local 
landowner concerns the project is designed in compliance with Title 23 and will not 
require any variances to Board standards. 

7.5–Protest Letters Received 

Protest letters are included in Attachment G.  The Sutter County Board of 
Supervisors (February 26, 2014 – Attachment H) and RD 1001 (February 27, 2016 
– Attachment D) also submitted protests. 

Staff has determined that all protests were submitted pursuant to Title 23, § 12 and 
are of a flood control nature.  Collectively they describe historical high water events 
and adverse hydraulic impacts that the protestants believe are caused by the 
bridge.  The suggested adverse hydraulic impacts include inundation and nearby 
erosion, and / or the unfair application of Board standards to railroads (Section 
7.4).  Since the protests were submitted in accordance with Title 23 and are of a 
flood control nature Board staff scheduled this application as a hearing. 

Board staff has reviewed and considered all protests and all original and 
supplemental technical information provided by UPRR.  The hydraulic analysis 
outlined in Section 7.2 clearly supports the UPRR finding that the soffit elevation, 
and the mere presence of the bridge, have no adverse impact to the WSE, nor are 
velocities increased which could lead to localized erosion.  Based on a thorough 
review of all information submitted by UPRR and the opinions of the protestants, 
staff has determined that this area’s historical flood concerns exist independently 
from this project and are not worsened by its completion. 

8.0 – CEQA ANALYSIS 

Board staff has prepared the following California Environmental Quality Act 
(CEQA) determination: 

The Board determined that the proposed action is statutorily exempt under the 
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provisions of CEQA and the State CEQA Guidelines.  The overall activities involve 
issuing a permit for replacement of an existing railroad bridge under a Statutory 
Exemption (Public Resources Code § 21080(b)(10); CEQA Guidelines Section 
15275 (a)) covering the institution or increase of passenger or commuter service 
on rail lines, including modernization of existing stations and parking facilities. 

9.0 – CALIFORNIA WATER CODE § 8610.5 CONSIDERATIONS 

 Evidence that the Board admits into its record from any party, State or local 
public agency, or nongovernmental organization with expertise in flood or 
flood plain management: 

 The Board has considered all the evidence presented in this matter, including 
the applications for Permit No. 18906, all supporting hydraulics and other 
technical documentation provided by UPRR, and protest letters received. 

 The best available science that related to the scientific issues presented by 
the executive officer, legal counsel, the Department or other parties that raise 
credible scientific issues. 

 In making its findings, the Board has used the best available science relating 
to the issues presented by all parties.  On the important issue of hydraulic 
impacts UPRR used the HEC-RAS one-dimensional flow model.  The model 
is considered by many experts as the best available scientific tool for the 
purpose of modeling river hydraulics for this region. 

 Effects of the decision on the facilities of the State Plan of Flood Control, and 
consistency of the proposed project with the Central Valley Flood Protection 
Plan as adopted by Board Resolution 2012-25 on June 29, 2012: 

 This project has no adverse effect on facilities of the State Plan of Flood 
Control and is consistent with the adopted 2012 Central Valley Flood 
Protection Plan and current Title 23 standards because there is no increase in 
water surface elevation or velocities anticipated for the proposed project.  

 Effects of reasonable projected future events, including, but not limited to, 
changes in hydrology, climate, and development within the applicable 
watershed: 

UPRR has reviewed current literature, hydraulic studies for the Sacramento 
River Flood Control Project (USACE Operation and Maintenance Manual, 
USACE HEC-HMS rainfall-runoff model, and Sutter County’s Flood Insurance 
Study), and researched any approved projects in the vicinity of the proposed 
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project.  UPRR has determined that they do not anticipate any future projects 
that would impact the bridge replacement. 

10.0 – STAFF RECOMMENDATION 

Board staff recommends that the Board: 

 adopt the CEQA findings; 

 approve Draft Encroachment Permit No. 18906 (in substantially the form 
provided); and, 

 direct the Executive officer to take the necessary actions to execute the 
permit and file a Notice of Exemption pursuant to CEQA with the State 
Clearinghouse. 

11.0 – LIST OF ATTACHMENTS 

A – Project Vicinity and Location Maps 

B – Draft Permit No. 18906 

 Exhibit A – USACE Comment Letter (dated March 18, 2014) 

C – RD 1001 Conditional Endorsement (dated December 21, 2011) 

D – RD 1001 Formal Protest and Petition (dated February 27, 2014) 

E – UPRR Redesign for Track Raise and Rip Rap (dated February 20, 2014) 

F – UPRR Technical Memorandum (dated March 6, 2014) 

G – Landowner Protests (14 in total) 

H – Sutter County Board of Supervisors’ Protest (dated February 26, 2014) 

Prepared by: Nancy C. Moricz, Senior Engineer, Projects and Environmental Branch 
Hydraulics Review: Sungho Lee, Engineer, Water Resources, Projects Section 
Document Review: Eric Butler, Projects and Environmental Branch Chief 
 Len Marino, Chief Engineer 
Legal Review Leslie Gallagher, Chief Counsel 
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DRAFT 
STATE OF CALIFORNIA                           

THE RESOURCES AGENCY 

THE CENTRAL VALLEY FLOOD PROTECTION BOARD 
 
 

PERMIT NO. 18906 BD 
This Permit is issued to: 

 
 Union Pacific Railroad Company 
  1400 Douglas Street 
  STOP 0910 
  Omaha, Nebraska 68179-0002 
 
 
 

To replace the existing 24-span, 360 foot long, Timber Stringer Trestle Ballast 
Deck (TST-BD) Bridge 165.89 over Yankee Slough with a 12-span, 360 foot 
long, Prestressed Concrete Box Girder (PCB) bridge on same horizontal 
alignment as the existing bridge.   
 
The proposed project is located on the left bank of Yankee Slough at River Mile 
0.8 (Corps), and is 0.5 miles east of Highway 70 (Section NE 1/4 OF SECT. 21, 
T13N, R4E, MDB&M, Reclamation District 1001, Yankee Slough, Sutter 
County). 

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

(SEAL) 
 
 
 

Dated: _________________________  ______________________________________________ 
     Executive Officer 

 
GENERAL CONDITIONS: 
 
ONE:  This permit is issued under the provisions of Sections 8700 – 8723 of the Water Code. 
 
TWO:  Only 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 Sacramento 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 
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permittee 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 to 
change any conditions in this permit as may be consistent with current flood control standards and policies of The Central Valley Flood Protection 
Board. 
 
SIX:  This permit shall remain in effect until revoked.  In the event any conditions in this permit are not complied with, it may be revoked on 15 
days’ notice. 
 
SEVEN:  It is understood and agreed to by the permittee 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 in accordance therewith. 
 
EIGHT:  This permit does not establish any precedent with respect to any other application received by The Central Valley Flood Protection Board. 
 
NINE:  The permittee shall, when required by law, secure the written 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 permittee’s part to perform 
the obligations under this permit.  If any claim of liability is made against the State of California, or any departments thereof, the United States of 
America, a local district or other maintaining agencies and the officers, agents or employees thereof, the permittee shall defend and shall hold each of 
them harmless from each claim. 
 
ELEVEN:  The permittee shall exercise reasonable care to operate and maintain any work authorized herein to preclude injury to or damage to any 
works necessary to any plan of flood control adopted by the Board or the Legislature, or interfere with the successful execution, functioning or 
operation of any plan of flood control adopted by the Board or the Legislature. 
 
TWELVE:  Should any of the work not conform to the conditions of this permit, the permittee, upon order of The Central Valley Flood Protection 
Board, shall in the manner prescribed by the Board be responsible for the cost and expense to remove, alter, relocate, or reconstruct all or any part of 
the work herein approved. 
 
 
SPECIAL CONDITIONS FOR PERMIT NO.  18906 BD 
 
 
THIRTEEN: All work completed under this permit, as directed by the general and special conditions 
herein, shall be accomplished to ensure that the work is not injurious to adopted plans of flood 
control, regulated streams, and designated floodways under Board jurisdiction, as defined in 
California Code of Regulations, Title 23.  This permit only applies to the completion of work in the 
project description located within, or adjacent to and having bearing on Board jurisdiction, and which 
directly or indirectly affects the Board's jurisdiction.  This special condition shall apply to all 
subsequent conditions herein. 
 
LIABILITY AND INDEMNIFICATION 
 
FOURTEEN: The permittee is responsible for all personal liability and property damage which may 
arise out of failure on the permittee's part to perform the obligations under this permit.  If any claim of 
liability is made against the Central Valley Flood Protection Board, the Department of Water 
Resources, the United States of America, a local district or other maintaining agencies and the 
officers, agents or employees thereof, arising out of failure on the permittee's part to perform the 
obligations under this permit, the permittee shall defend and shall hold each of them harmless from 
each claim.  This condition shall supersede condition TEN. 
 
FIFTEEN: The permittee shall defend, indemnify, and hold the Central Valley Flood Protection Board, 
the Department of Water Resources, and their respective officers, agents, employees, successors 
and assigns, safe and harmless, of and from all claims and damages related to the Central Valley 
Flood Protection Board's approval of this permit, including but not limited to claims filed pursuant to 
the California Environmental Quality Act.  The Central Valley Flood Control Board and the 
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Department of Water Resources expressly reserve the right to supplement or take over their defense, 
in their sole discretion.  
 
SIXTEEN: The permittee is responsible for all liability associated with construction, operation, and 
maintenance of the permitted facilities and shall defend, indemnify, and hold the Central Valley Flood 
Protection Board, the Department of Water Resources, and their respective officers, agents, 
employees, successors and assigns, safe and harmless, of and from all claims and damages arising 
from the project undertaken pursuant to this permit, all to the extent allowed by law.  The Central 
Valley Flood Control Board and the Department of Water Resources expressly reserve the right to 
supplement or take over their defense, in their sole discretion.  
 
SEVENTEEN: The Central Valley Flood Protection Board, Department of Water Resources, and 
Reclamation District 1001 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.  
 
BOARD CONTACTS 
 
EIGHTEEN: The permittee shall contact the Board by telephone at (916) 574-0609, and the Board's 
Construction Supervisor at (916) 651-1299 to schedule a preconstruction conference.  Failure to do 
so at least 20 working days prior to start of work may result in delay of the project. 
 
PERMITTING AND AGENCY CONDITIONS 
 
NINETEEN: The permittee shall comply with all conditions set forth in the letter from the U.S. Army 
Corps of Engineers District Engineer dated March 18, 2014, which is attached to this permit as 
Exhibit A and is incorporated by reference. 
 
TWENTY: The permittee should contact the U.S. Army Corps of Engineers, Sacramento District, 
Regulatory Branch, 1325 J Street, Sacramento, California 95814, telephone (916) 557-5250, as 
compliance with Section 10 of the Rivers and Harbors Act and/or Section 404 of the Clean Water Act 
may be required. 
 
TWENTY-ONE: The permittee agrees to incur all costs for compliance with local, State, and federal 
permitting and resolve conflicts between any of the terms and conditions that agencies might impose 
under the laws and regulations they administer and enforce. 
 
TWENTY-TWO: If the permittee does not comply with the conditions of this permit and enforcement 
by the Board is required, the permittee shall be responsible for bearing all costs associated with the 
enforcement action, including reasonable attorney's fees. 
 
PRE-CONSTRUCTION 
 
TWENTY-THREE: The permittee shall provide construction supervision and inspection services 
acceptable to the Board.  
 
TWENTY-FOUR: Prior to commencement of work, the permittee shall create a photo record, 
including associated descriptions of project conditions.  The photo record shall be submitted to the 
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Central Valley Flood Protection Board within thirty (30) calendar days of beginning the project. 
 
TWENTY-FIVE: No construction work of any kind shall be done during the flood season from 
November 1st to April 15th without prior approval of the Central Valley Flood Protection Board. 
 
TWENTY-SIX: Thirty (30) calendar days prior to the start of any demolition and / or construction 
activities within the floodway or within the existing levee prism, the permittee shall submit to the 
Board's Chief Engineer two sets of detailed plans and specifications and supporting geotechnical and 
/ or hydraulic impact analyses, for any and all temporary, in channel, or levee prism work that may 
have an impact during the flood season from November 1 through April 15.  The Board may request 
additional information as needed and will seek comment from the U.S. Army Corps of Engineers and / 
or the local maintaining agency when necessary.  The Board will provide written notification to the 
permittee if the review period is likely to exceed thirty (30) working days. 
 
CONSTRUCTION 
 
TWENTY-SEVEN: 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 work, other 
than that approved by this permit, shall be done in the project area without prior approval of the 
Central Valley Flood Protection Board. 
 
TWENTY-EIGHT: All addenda and contract change orders made to the approved plans and / or 
specifications by the permittee after Board approval of this permit shall be submitted to the Board's 
Chief Engineer for review and approval prior to incorporation into the permitted project.  The submittal 
shall include all supplemental plans, specifications, and necessary supporting geotechnical, 
hydrology and hydraulics, or other technical analyses.  The Board shall acknowledge receipt of the 
addendum or change submittal in writing within ten (10) working days of receipt, and shall work with 
the permittee to review and respond to the request as quickly as possible.  Time is of the essence.  
The Board may request additional information as needed and will seek comment from the U.S. Army 
Corps of Engineers and / or local maintaining agencies when necessary.  The Board will provide 
written notification to the permittee if the review period is likely to exceed forty five (45) calendar days.  
Upon approval of submitted documents the permit shall be revised, if needed, prior to construction 
related to the proposed changes. 
 
TWENTY-NINE: The stability of the levee shall be maintained at all times during construction. 
 
THIRTY: All debris generated by this project shall be disposed outside of Yankee Slough. 
 
THIRTY-ONE: No material stockpiles, temporary buildings, or equipment shall remain in the floodway 
during the flood season from November 1 to April 15. 
 
THIRTY-TWO: The soffit of the bridges shall be no lower than that of the existing bridges. 
 
THIRTY-THREE: Revetment shall be uniformly placed and properly transitioned into the bank, levee 
slope, or adjacent revetment and in a manner which avoids segregation. 
 
THIRTY-FOUR: All revetment on the waterside of the levee or stream bank shall be quarry stone and 
shall meet the design and grading requirements, as specified, in Title 23, Section 121. 

Attachment B - Draft Permit No. 18906



Page 5 of 7 
DWR 3784 (Rev. 9/85) 

 
THIRTY-FIVE: The revetment shall not contain any reinforcing steel, floatable, or objectionable 
material.  Asphalt or other petroleum-based products may not be used as fill or erosion protection on 
the levee section or within the floodway. 
 
THIRTY-SIX: The abandoned or dismantled bridge shall be completely removed and disposed of 
outside the limits of the levee section and floodway. 
 
THIRTY-SEVEN: The method and schedule of removing the bridge shall be approved by the Central 
Valley Flood Protection Board prior to start of work. 
 
THIRTY-EIGHT: Piers, bents, and abutments being dismantled shall be removed to at least one (1) 
foot below the natural ground line and at least three (3) feet below the bottom of the low-water 
channel. 
 
THIRTY-NINE: 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 to a minimum of 90 
percent relative compaction per ASTM Method D1557-91 and above optimum moisture content or as 
directed in the U.S. Army Corps of Engineers' letter from their District Engineer (Exhibit A). 
 
FORTY: Fill on the levee slopes shall be keyed into the existing levee section with each lift or as 
specified in the approved contract plans and specifications. 
 
FORTY-ONE: The fill surface areas shall be graded to direct drainage away from the toe of the levee. 
 
FORTY-TWO: Density tests by a certified materials laboratory will be required to verify compaction of 
backfill within Yankee Slough. 
 
FORTY-THREE: In the event existing revetment on levee is disturbed or displaced, it shall be 
restored to its original condition or brought to a higher standard, to the satisfaction of Board staff, 
upon completion of the proposed work. 
 
FORTY-FOUR: Except with respect to the activities expressly allowed under this permit, the work 
area shall be restored to the condition that existed prior to start of work. 
 
FORTY-FIVE: The permittee shall be responsible for all damages due to settlement, consolidation, or 
heave from any construction-induced activities. 
 
FORTY-SIX: Any damage to the levee crown roadway or access ramps that will be utilized for access 
for this project shall be promptly repaired to the condition that existed prior to this project. 
 
VEGETATION / ENVIRONMENTAL MITIGATION 
 
FORTY-SEVEN: FIll placed at slopes greater than two (2) horizontal to one (1) vertical without levee 
slope revetment shall be seeded with a native grass mix to reduce the risk of erosion. 
 
FORTY-EIGHT: Cleared trees and brush shall be completely burned or removed from the floodway, 
and downed trees or brush shall not remain in the floodway during the flood season from November 1 
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to April 15. 
 
FORTY-NINE: In the event that levee or bank erosion injurious to facilities of the State Plan of Flood 
Control occurs at or adjacent to and as a result of the project, the permittee shall repair the eroded 
area and propose measures, to be approved by the Board, to prevent further erosion. 
 
POST-CONSTRUCTION 
 
FIFTY: The permittee shall be responsible for repair of any damages to Yankee Slough due to 
construction, operation, or maintenance of the proposed project. 
 
FIFTY-ONE: Within 120 days of completion of the project, the permittee shall submit to the Central 
Valley Flood Protection Board as-built drawings and a certification report, stamped and signed by a 
professional engineer registered in the State of California, certifying the work was performed and 
inspected in accordance with the Central Valley Flood Protection Board permit conditions and 
submitted drawings and specifications. 
 
OPERATIONS AND MAINTENANCE 
 
FIFTY-TWO: The permittee shall maintain the permitted encroachment(s) and the project works 
within the utilized area in the manner required and as requested by the authorized representative of 
the Central Valley Flood Protection Board, Department of Water Resources, or any other agency 
responsible for maintenance. 
 
FIFTY-THREE: If the bridge is damaged to the extent that it may impair the channel or floodway 
capacity, it shall be repaired or removed prior to the next flood season. 
 
FIFTY-FOUR: Drainage from the bridge or highway shall not be discharged directly into Yankee 
Slough without proper erosion control measures in-place. 
 
FIFTY-FIVE: If the permitted structure results in any adverse hydraulic impact or scouring the 
permittee shall provide appropriate mitigation measures subject to review and approval of the Central 
Valley Flood Protection Board. 
 
FIFTY-SIX: All debris that may accumulate around the bridge piers and abutments within Yankee 
Slough shall be completely removed from the floodway following each flood season. 
 
FIFTY-SEVEN: The permitted encroachment(s) shall not interfere with the flood conveyance 
capability of Yankee Slough.  If the permitted encroachment(s) are determined by any agency 
responsible for operation or maintenance of the flood control project to 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. 
 
PROJECT ABANDONMENT, CHANGE IN PLAN OF FLOOD CONTROL 
 
FIFTY-EIGHT: If the project, or any portion thereof, is to be abandoned in the future, the permittee 
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shall abandon the project under direction of the Central Valley Flood Protection Board and 
Department of Water Resources, at the permittee's cost and expense. 
 
FIFTY-NINE: The permittee may be required, at permittee's cost and expense, to remove, alter, 
relocate, or reconstruct all or any part of the permitted project works if removal, alteration, relocation, 
or reconstruction is necessary as part of or in conjunction with implementation of the Central Valley 
Flood Protection Plan or other future flood control plan or project, or if damaged by any cause.  If the 
permittee does not comply, the Board may perform this work at the permittee's expense. 
 
END OF CONDITIONS 

Attachment B - Draft Permit No. 18906



REPLY TO 
ATIENTIONOF 

DEPARTMENT OF THE ARMY 
U.S. Army Engineer District, Sacramento 

Corps of Engineers 
1325 J Street 

Sacramento, California 95814-2922 

Flood Protection and Navigation Section (18906) 

Mr. Jay Punia, Executive Officer 
Central Valley Flood Protection Board 
3310 El Camino Avenue, Room 151 
Sacramento, CA 95821 

Dear Mr. Punia: 

MAR 1 8 2014 

We have reviewed a permit application by Union Pacific Railroad (UPRR) 
(application number 18906). This project includes replacing the existing UPRR Bridge 
165.89 over Yankee Slough with a 12 span, 360 feet lon~1 pre-stressed concrete box 
girder (PCB) bridge. The project is located across Yankee Slough, 0.5 miles east of 
Highway 70, at 38.965830°N 121.533610°W NAD83, 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 no work shall be performed and no stockpiles of material or equipment 
shall remain in the channel during the flood season of November 1 to April 15, unless 
otherwise approved in writing by your Board. 

b. That in the event trees and brush are cleared, th43Y shall be properly disposed 
of by either complete burning or complete removal outside the limits of the project right
of-way. 

c. That in the event erosion occurs at the site, the eroded areas shall be repaired 
and bank protection shall be placed to prevent future erosion. 

d. That the proposed work shall not reduce the channel flow capacity or change 
the channel flow in such a way that may cause damage to the existing embankment. 

e. That the proposed work shall not interfere with the integrity or hydraulic 
capacity of the flood risk reduction project; easement access; or maintenance, 
inspection, and flood fighting procedures. 

f. That the drainage from the proposed bridge shall not be directed to flow water 
on the levees without adequate protection from erosion. 

Attachment B:  Exhibit A - USACE Comment Letter
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g. That the existing bridge shall be completely removed from the project right-of-
way. 

h. That H piles shall not be allowed within the levee embankment and upper 
impermeable soil layer of the levee foundation. Cast in drilled hole piles may be 
installed to the bottom of the upper impervious soil layer and H-piles may be driven from 
there, down to the design depth. 

i. That the levee restoration after the construction of the concrete abutment shall 
be with material removed from the levee compacted to 95% of the maximum density at 
a moisture content between -2% and +3% of the optimum moisture content obtained by 
the Proctor test conforming to ASTM D 698. 

j. That the levee embankment under the bridge shall be protected with adequate 
stone protection. 

A file (SPK-2011-00051) has been opened because a Section 404 permit may be 
required. Please advise the applicant to contact the U.S. Army Corps of Engineers, 
Sacramento District, Regulatory Division, 1325 J Street, Room 1350, Sacramento, 
California 95814, telephone (916) 557-5250. 

A copy of this letter is being furnished to Mr. Don Rasmussen, Chief Flood Project 
Integrity and Inspection Branch, 3310 El Camino Avenue, Suite 200, Sacramento, CA, 
95821. 

Sincerely, 

Gt/ P 
Rick L. Poeppel n, P.E. 
Chief, Engineering Division 

Attachment B:  Exhibit A - USACE Comment Letter

nmoricz
Rectangle



Attachment C - RD 1001 Conditional Endorsement



Attachment C - RD 1001 Conditional Endorsement



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



Attachment D - RD 1001 Protest and Petition



CY\oLSSON 
ASSOCIATES 

20 February 2014 

Sungho Lee, Ph. D. 
Engineer, W.R. , STATE OF CALIFORNIA 
Central Valley Flood Protection Board 
3310 El Camino Ave., Room 151 
Sacramento, CA 95821 

Re: Bridge 165.89: Sacramento (Yankee Slough)- Sutter County 
CVFPB Permit Application No.: 18906D 
Near Trowbridge, California 
Olsson Project No. 008-2021 

Dear Sungho: 

Based on feedback from the adjacent landowners, UPRR has proposed to update the bridge 
construction plans to include a 7 -inch track raise to match the existing bridge low chord elevation. 
The 7 -inch track raise is the maximum raise possible at this location due to the nearby infrastructure 
and grade restraints. The proposed 7 -inch track raise requires raising the existing timber bridge and 
impacts to the existing track for 1,000 ft in both direction of the bridge, substantially increasing the 
complexity and cost of the bridge replacement project. Per the recommendation of the U.S. Army 
Corps of Engineers, riprap will be placed within UPRR right-of-way along the sloping abutments of 
the bridge, to armor the track embankment during peak flood events. 

Based on the hydrologic and hydraulic evaluation, the WSE100 at the upstream face of the existing 
bridge was computed to be 60.01 ft. The low chord elevation of the existing bridge is 57.48 ft. The 
base-of-rail elevation is 60.71 ft. The revised proposed bridge low chord elevation will be 57.48 ft, 
equal to the existing. The corresponding computed WSE1oo associated with the proposed bridge is 
60.01 ft. Therefore, the proposed bridge will have no effect on the 1 00-year WSE at the upstream 
face, compared to the existing bridge. Since the crown of the adjacent levee is at Elev. 60.3, for all 
practical purposes the 1 00-year WSE is the bank full capacity of the levee. 

Please find attached four copies of the following information, to reflect the 7 -inch track raise: 

1. HEC-RAS 4.1.0 model - Showing the proposed bridge low chord elevation, equal to the 
existing condition. In addition, the low chord elevation of the existing bridge in HEC-RAS was 
updated to match the existing bridge plans (Eiev. 57.48). 

2. Revised Figure F-4; Upstream Face Profile - Proposed Bridge: Showing the revised low 
chord elevation and placement of riprap along the sloping abutments. 

3. Revised Sheet 2 of 3: Typical Levee Section: Showing the revised low chord elevation and?
inch track raise and placement of riprap along the sloping abutments. 

4. Revised Sheet 3 of 3: Typical Levee Section: Showing the revised low chord elevation and ?
inch track raise and placement of riprap along the sloping abutments. 

5. UPRR Construction Drawings: Showing the revised low chord elevation and 7 -inch track 
raise and placement of riprap along the sloping abutments. 

1111 Lincoln Mall, Suite 111 
P.O. Box 84608 
Lincoln, NE 68501-4608 

TEL 402.474.6311 
FAX 402.474.5160 www.oaconsulting.com 
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Central Valley Flood Protection Board 
20 February 2014 

It should be noted that the proposed bridge will have an opening area of 4,149 ft2 compared to 4,022 
ft2 for the existing bridge, which results in a 3% increase in the opening area of the bridge due fewer 
bents within the bridge opening. The existing timber bridge has 15-ft spans, compared to the 
proposed bridge's 30-ft concrete spans. Due to fewer bents with in the bridge opening, the risk of 
trash, trees and other debris accumulating along the upstream face of the bridge will be reduced. 

Since the existing low chord (Eiev. 57.48) will be equal to the proposed low chord (Eiev. 57.48), the 
proposed bridge is in compliance with California Code of Regulations Section 128; (a); (16) 
regarding the replacement railroad bridge must have the soffit members no lower than those of the 
replacement bridge. 

In summary, the proposed concrete bridge's low chord elevation will be equal to the existing timber 
bridge low chord which results in a 3% increase in the opening area of the proposed bridge due to 
fewer bents within the bridge opening. The proposed bridge meets the regulatory no-rise 
requirement during the 1 00-year event (i.e. bank full capacity). If you have any questions concerning 
this project, or need additional information, please contact me at 402.458.5015 or 
bstrahm@olssonassociates.com, at your earliest convenience. Please refer your future 
correspondence to Bridge 165.89, Sacramento Subdivision. 

Sincerely, 

Branden Strahm, PE, CFM. 

En cis. 

cc: Mr. Steve Cheney, UPRR 

F:\Projects\008-2021\Doc\165.89Sacramento.CVFPB_response.doc 
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BILL OF MATERIAL

REQ’D UNIT DESCRIPTION STORE ITEM NO ORDERED BY

24 EA. 511-7828

SLOPED CURB. (REF. 3)

30" x 29’-10" PRESTRESSED CONCRETE BOX BEAM MK. BG30-0, TYPE 1 w/ 

2 EA. 511-0035PRECAST CONCRETE END CAP MK. CPC4 FOR 30" CONCRETE BOX BEAM (REF. 4)

4 EA. 511-0036PRECAST CONCRETE WINGWALL MK. CPW2 FOR 30" CONCRETE BOX BEAM (REF. 4)

EA.

78 EA. 510-7557HP14x89x40’ STEEL PILE (ASTM A572, PLAIN)

39 EA. 510-8065PILE SPLICER FOR HP14x89 STEEL PILE

42 EA. 247-6367C8x11.5 x 20’-0" BRACE (ASTM A572, PLAIN) (FIELD CUT TO LENGTH)

22 EA. 510-0595BEAM STOP MK. GS-2 (REF. 7)

4 EA. 510-0596BEAM STOP MK. GS-3 (REF. 7)

24 EA. 510-0472HANDRAIL ASSEMBLY C2I FOR 29’-10" CONCRETE INTERIOR SPAN,  (REF. 7)

4 EA. 513-3020END HANDRAIL ASSEMBLY CEH FOR CONCRETE SPAN (REF. 6)

13 EA. 510-0590DECK PLATE MK. CDP1, GALVANIZED (REF. 7)

13 EA. 510-0591DECK PLATE MK. CDP2, GALVANIZED (REF. 7)

26 EA. 510-0592DECK PLATE MK. CDP3, GALVANIZED (REF. 7)

44 EA. 510-3635�" x 7" x 0’-7" ELASTOMERIC BEARING PAD

4 EA. 510-3637�" x 7" x 1’-2" ELASTOMERIC BEARING PAD

4 EA. 510-7650PL�x24x 10’-0" (A36, PLAIN)

44 EA. 510-0601SEISMIC STRAP MK. SS-I (PER DETAIL, REF. 6)

4 EA. 510-0602SEISMIC STRAP MK. SS-EB (PER DETAIL, REF. 6)

110 EA. 511-8213�"x28" x 6’-4" PREMOLDED EXPANSION JOINT FILLER PER ASTM D1751

2 EA. P00-2616BRIDGE MARKER SIGN PER ENGINEERING STANDARDS DRAWING NO. 0507

PROJECT

TRACK

MANAGER

2 EA. 393-3651PRIVATE PROPERTY / NO TRESPASSING SIGN

2 EA. 393-75109-FT STEEL MOUNTING POST

2 EA. 393-7314SIGN MOUNTING HARDWARE KIT

EST. WT. OF STEEL PILING = 277,680 LB.

DRAWING SCHEDULE

SHEET NO. DESCRIPTION

1

2

3

T
H
I

S
 

S
E

T

NO. DWG. NO. SHEET NO. REV. NO. DESCRIPTION

1 530000 A1-A7 A BOX AND SLAB BEAM, CONSTRUCTION PLANS

2 530000 B1-B4 A 30" BOX BEAM, CONSTRUCTION DETAILS

3 500000 BG1,BG2 F 30" DOUBLE BOX BEAM, FABRICATION PLANS

4 501000 A1 - PRECAST END CAP FOR 30" BOX BEAM

5 501000 C1,C2 - PRECAST CONCRETE PILE CAP

6 531010 1 - PRECAST CONCRETE PILE CAP BEARING PADS

7 502000 1-4 A STEEL HARDWARE AND HANDRAIL ASSEMBLIES

R
E

F
.

POSTCONSTRUCTION COMPLIANCE

variances. 

in compliance with the plans and indicating any construction

as-built drawings confirming that the project was constructed

to provide to the office of the Director Structures Design

Contractor or UPRR Manager in charge of construction

In Charge of Construction Date
            

SIGNED

EST. WT. OF PRECAST CONCRETE

BEAM MK. BG30-0 = 49,500 LB. EA. (24.8 TON)

END CAP MK. CPC4 = 24,500 LB. EA. (12.3 TON)

WINGWALL MK. CPW2 = 4,900 LB. EA. (2.5 TON)

C E NUMBERDRAWN BY:  

CHECKED BY: 

SCALE:  

WORK ORDER: 

LOCATION:

FACILITY:

DWG TITLE:

CHECKED BY: 

DESIGN BY:  
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FOR AVP ENGINEERING DESIGN/CONSTRUCTION

REPLACING 24 SPAN TST-BD X 360’

12 SPAN PCB x 360’

KEYPLAN
SCALE: NONE

‘ BRIDGE

6’-0"6’-0"

PILE CUTOFF

ELEVATION

‘ PILE

  (TYP.) 

5
’
-
1
0
�

"
 
 

6
’
-
6
�

"

2

12

2

12

‘ BRIDGE

4’-10�"4’-10�"

6’-0" 6’-0"

PILE DRIVING DIAGRAM
SCALE: �"=1’-0"

PILE DRIVING DIAGRAM
SCALE: �"=1’-0"

@ BENTS #2 THROUGH #12

@ BENTS #1 AND #13

GENERAL ARRANGEMENT (SHEET 1 OF 3) AND BILL OF MATERIAL

GENERAL ARRANGEMENT (SHEET 2 OF 3) AND CONSTRUCTION NOTES

MISCELLANEOUS STEEL (NOT INCL. BOLTS) = 25,451 LB.

FILL MATERIAL

WELL-GRADED 1�" MINUS CRUSHED ROCK

PL 400 HEAVY DUTY CONSTRUCTION ADHESIVE1 LOT

17

30 CU.YD.

CU.YD.

15’-0’ PILE CAP = 19,700 LB. EA. (9.9 TON)

SPANS #1 THROUGH #12 (359’-10" TOTAL LENGTH)

SPANS #10 TO #12 (SHOWN ON SHEET NO. 3)SPANS #5 TO #9 (SHOWN ON SHEET NO. 2)SPANS #1 TO #4 (SHOWN ON THIS SHEET)

R
I
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H

T
R
I
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H
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VLV

VLV

39 EA. 510-8063PILE POINTS FOR PILE SPLICER FOR HP14x89 STEEL PILE

 8.7 MILES NORTH OF PLEASANT GROVE, CA

HP14x73x40’-0" STEEL PILING (A572, PLAIN)EA.4

24 EA. PL�"x7"x4’-0" STIFFENER PLATES

4 LONGITUDINAL BRACING DETAILS

STEEL SWAY & CROSS BRACING = 9,660 LB.

8/2/11

516-1004

514-3032

10 511-03521

PADS FOR BOX BEAMS (REF. 5 AND 6 AND DETAILS, SHEET NO. 3)

15’-0" PRECAST CONCRETE PILE CAP FOR USE WITH CAPMASTER w/ BEARING

GENERAL ARRANGEMENT (SHEET 3 OF 3) AND PILE CAP MODIFACATIONS1

THE SITE w/ THE CAPMASTER DEVICE.

WILL BE SHIPPED SEPERATELY TO

ORDERED HAS CHANGED. ONE CAP

THE NUMBER OF PILE CAPS BEING

NOTE:
1

PILE CAP CHANGED FOR USE OF CAPMASTER   1 04/26/12

2

2

2

 2 11/27/12

2 1 LOT 4000 PSI CONCRETE FOR PILE SOCKETS (BENTS NO. 1, 2, 12 & 13)

2

2

2

BENTS NO. 1, 2, 12 & 13
ADDED PILE AUGER HOLE DETAIL FOR

2

2

  1 of 5 

 3 02/18/14 RAIL RAISE                             

OF RAIL

BASE

PROPOSED

ELEVATION

PILE CUTOFF

  (TYP.) 

‘ PILE

OF RAIL

BASE

PROPOSED

5 TOP OF RAIL PROFILE3

3

3

3

3

3

AND BILL OF MATERIAL

GENERAL ARRANGEMENT (SHEET 1 OF 3)

CONST.

BRIDGE

MANAGER

410 TON RIPRAP, CLASS 1 562-27643

3

3

29’-10"

BG30-0

BG30-0

29’-10"
2"

BG30-0

BG30-0

29’-10"
2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

PLAN
SCALE: �"=1’-0"

359’-10" (OUT TO OUT OF BEAMS)

1

2

3

6
’
-
0
"

6
’
-
0
"

STA. 2122+85.52

   BALLAST DEPTH = 8"

‘ BENT #1

  CUTOFF ELEV.

29’-5"

1

2

3

6
’
-
0
"

6
’
-
0
"

STA. 2122+56.10

‘ BENT #2

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2122+26.10

‘ BENT #3

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2121+96.10

‘ BENT #4

  CUTOFF ELEV.

30’-0"

PILE LAYOUT
SCALE: �"1’-0"

AT PILE CUTOFF

1

2

3

STA. 2121+66.10

‘ BENT #5

  CUTOFF ELEV.
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2

358’-10" (CENTER TO CENTER OF PILES)

‘ BENT #1

‘ BENT #2

‘ BENT #3

‘ BENT #4

ELEVATION
SCALE: �"=1’-0"

‘ BENT #5

360’-2" (INSIDE FACE OF BACKWALL TO INSIDE FACE OF BACKWALL)

STA. 2122+86.19

INSIDE FACE OF

PROPOSED BACKWALL

50WSE

100EGL

MK. CDP2 (TYP.)

DECK PLATE

MK. CDP1 (TYP.)

DECK PLATE

(EACH SIDE, TYP.)

MK. CDP3 

DECK PLATE

F
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W
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T
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E
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2

BEAM STOP MK. GS-2

w/ �"x7"x 0’-7"

BEARING PAD (TYP.)

  BENT #3

‘ EXISTING

ELEV. = 46.30

TOE OF LEVEE

3’-6"

ELEV. = -25.84

PILE TIP

ELEV. = 44.30

BOTTOM OF AUGERED HOLE

  BENT #1

‘ EXISTING

WSE  =
50

EGL  =
100

VEL  =
100

0.4  fps

57.81 

60.01 

ELEV. = -25.18

PILE TIP

ELEV. = 44.30

BOTTOM OF AUGERED HOLE

  DIAGRAM, THIS SHEET

  SEE PILE DRIVING

‘ HP14x89 PILING

GROUNDLINE (TYP.)

BE CUT OF 3’-0" BELOW

AND PILES NO. 5-13 TO

BELOW GROUNDLINE

TO BE CUT OFF 1’-0"

PILES NO. 1-4 & 6-25

EXISTING TIMBER

2 - PL �x24x 10’-0"

COMPACTION)

WILL BE RETURNED TO 100%

(TEMPORARY SOIL DISTURBANCE

TEMPORARY EXCAVATION

(BENTS NO. 1 & 2 ONLY)
PILE AUGER HOLE

SHEET NO. 3

PER DETAIL,

PILE AUGER HOLE

  = 55.42   = 54.75   = 54.75   = 54.75   = 54.75

ELEV. = 61.24

PROPOSED B/R

EXISTING B/R =

ELEV. = 57.48

LOW CHORD

ELEV. = 57.48

EXISTING LOW CHORD

(BRIDGE SET LEVEL)
GRADE: -0.000% TO VERTICAL CURVE

STA. 2122+01.91

POINT OF VERTICAL CURVE

  BENT #2

‘ EXISTING

  BENT #4

‘ EXISTING

  BENT #5

‘ EXISTING
  BENT #6

‘ EXISTING

  BENT #7

‘ EXISTING

  BENT #8

‘ EXISTING

  BENT #9

‘ EXISTING

VARIES

(SEE NOTES, SHEET NO. 2)

(MATCH EXISTING GRADE)

CLASS 1 RIPRAP

1’-6" LAYER OF 

GROUNDLINE

EXISTING

BOX BEAM (TYP.)

30" P/S CONC.

EXISTING BACKWALL

INSIDE FACE OF

STA. 2122+89.60

MK. CEH (TYP.)

ASSEMBLY

END HANDRAIL

BEARING PAD

w/ �"x7"x 1’-2"

BEAM STOP MK. GS-3

MK. SS-I (TYP.)

SEISMIC STRAP

CAP (TYP.)

PRECAST PILE

BRACING (TYP.)

C8x11.5 SWAY

BRACING (TYP.)

C8x11.5 CROSS

  ALIGNMENT: TANGENT

‘ TRACK & BRIDGE

  DIAGRAM, THIS SHEET

  SEE PILE DRIVING

‘ HP14x89 PILING

(TYP.)

PLUMB PILE

PLUMB PILE

PLUMB PILE

2:12 (TYP.)

BATTER PILE

2:12 (TYP.)

BATTER PILE

C2I (TYP.)

HANDRAIL ASSEMBLY

  ALIGNMENT: TANGENT

‘ TRACK & BRIDGE

ASSEMBLY CEH (TYP.)

END HANDRAIL

END CAP MK. CPC4 (TYP.)

PRECAST CONCRETE

WINGWALL MK. CPW2 (TYP.)

PRECAST CONCRETE

(TYP.)
SLOPE VARIES

(SEE NOTES, SHEET NO. 2)

(MATCH EXISTING GRADE)

CLASS 1 RIPRAP

1’-6" LAYER OF 

(TIMETABLE SOUTH)

EL PINAL

TO PLEASANT GROVE &

(TIMETABLE NORTH)

MITCHELL AVE.

TO MOUNKES &

(TYP.)

HANDRAIL ASSEMBLY C2I

1 2 3 4 5 6 7 8 9 10 11 12 13

REDUCED PRINT  - DO NOT SCALE -  REDUCED PRINT
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DESIGN NOTES
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WORK ORDER: 

LOCATION:
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FOR AVP ENGINEERING DESIGN/CONSTRUCTION

KEYPLAN
SCALE: NONE

GENERAL:

CONSTRUCTION NOTES

All numbered pile shall be driven to 112 ton capacity.

PILE DRIVING:

FIELD WELDING:

Welders must possess valid certification.

WELL-COMPACTED FILL:

Right of Way: 50’ both sides of track centerline.

SPANS #1 THROUGH #12 (359’-10" TOTAL LENGTH)

SPANS #10 TO #12 (SHOWN ON SHEET NO. 3)SPANS #5 TO #9 (SHOWN ON THIS SHEET)SPANS #1 TO #4 (SHOWN ON SHEET NO. 1)
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 8.7 MILES NORTH OF PLEASANT GROVE, CA

8/2/11

Director Structures Design.

provide pile driving logs to the office of the 

whichever is lower. After pile driving is complete, 

of 15’ below the proposed or existing ground surface, 

Sheet No. A2. Pile splices shall be located a minimum 

Splice pile per standard drawing Plan No. 530000, 

Engineering Design/Construction must be notified.

the Structures Design Group of the Office of AVP

If any numbered pile cannot be driven to this capacity

Office of AVP Engineering Design/Construction.

of 5.  Direct questions to the Structures Design Group,

using the Modified ENR formula, with Factor of Safety

Estimated capacity of driven piles shall be calculated

FCAW process.

Welding must be accomplished with the SMAW or

may be made with a single pass.

specified in AWS D1.5-95, except �in. fillet welds

Welding must be in compliance with the requirements

or E70T-5 for FCAW.

Welding electrodes must be E7018 for SMAW or E70T-1

shall be placed in layers not to exceed 12 inches.

as defined in ASTM D1557 (Modified Proctor). Fill

Fill shall be compacted to 95% of maximum dry density

for field test and ASTM D1557 for moisture and density.

All compaction shall be determined using ASTM D1556

3 inches, frozen lumps, debris or excessive moisture.

soil free of any organic material, stones larger than

Well-compacted fill shall be well graded granular

2

 2 11/27/12 ADDED PILE AUGER HOLE NOTE             

2

GROUNDLINE (TYP.)

BE CUT OF 3’-0" BELOW

AND PILES NO. 5-13 TO

BELOW GROUNDLINE

TO BE CUT OFF 1’-0"

PILES NO. 1-4 & 6-25

EXISTING TIMBER

2

per the "Pile Auger Hole Detail" on Sheet No. 3.

All piling to be installed at Bents No. 1, 2, 12 and 13

3

3

3

  2 of 5  

 3 02/18/14 RAIL RAISE                             

AND CONSTRUCTION NOTES

GENERAL ARRANGEMENT (SHEET 2 OF 3)

REPLACING 24 SPAN TST-BD X 360’

12 SPAN PCB x 360’

 

                  Interior Bent = 120 Ton

Design Pile Load: End Bent = 76 Ton

 

This plan is for 8" (min.) ballast under timber ties.

prior to start of construction.

Field verify all dimensions, stations and elevations

completed.  The CBYD number is: 1-800-336-9193.

confirm that all necessary relocations have been

construction start date.  Prior to construction,

90 days (not less than 60 days) prior to proposed

Contact the Union Pacific "Call Before You Dig" number

Load with 30" ballast and impact.

This structure was designed for Cooper E80 Live

dated 04/09/2009.

LOCATION SURVEY," prepared by Olsson Associates,

SACRAMENTO SUBDIVISION - BRIDGE REPLACEMENT

Elevations based on drawing titled "BRIDGE 165.89 -

 

Profile: No change in main line elevation.

Elev. = 49.37.

Sta. 2120+39.56, left 32.38’ from centerline of track,

located in power pole north of Bridge 165.89,

TBM: Temporary bench mark established with nail

Bridge 165.85, Sta 2122+89.60.

at the north face of south backwall of existing

Stationing based on UPRR Right-of-Way and Track maps

200 lb. for Class 1, UPRR Item No. 562-2764.

rocks shall vary from a minimum of 50 lb. to a maximum of

in shape with sharp angular edges.  Weight of individual

Riprap shall be solid, unfractured rock or concrete, bulky

in such a way to produce the least amount of void spaces.

rocks shall be placed in tight contact with one another

segregation of the various sizes of rock, Individual

Riprap shall be placed in such a manner as to avoid

3

29’-10"

2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

BG30-0

PLAN
SCALE: �"=1’-0"

359’-10" (OUT TO OUT OF BEAMS)

1

2

3

STA. 2121+66.10

‘ BENT #5

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2121+36.10

‘ BENT #6

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2121+06.10

‘ BENT #7

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2120+76.10

‘ BENT #8

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2120+46.10

‘ BENT #9

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2120+16.10

‘ BENT #10

  CUTOFF ELEV.

PILE LAYOUT
SCALE: �"1’-0"

AT PILE CUTOFF
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358’-10" (CENTER TO CENTER OF PILES)

‘ BENT #5 ‘ BENT #6
‘ BENT #7

‘ BENT #8 ‘ BENT #9
‘ BENT #10

ELEVATION
SCALE: �"=1’-0"

360’-2" (INSIDE FACE OF BACKWALL TO INSIDE FACE OF BACKWALL)

(EACH SIDE, TYP.)

MK. CDP3 

DECK PLATE
MK. CDP2 (TYP.)

DECK PLATE

MK. CDP1 (TYP.)

DECK PLATE

F
L

O
W

M
A

T
C

H
L
I

N
E
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E
E

T
 
1
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6
’
-
0
"

6
’
-
0
"

GROUNDLINE (TYP.)

BE CUT OF 3’-0" BELOW

AND PILES NO. 5-13 TO

BELOW GROUNDLINE

TO BE CUT OFF 1’-0"

PILES NO. 1-4 & 6-25

EXISTING TIMBER

  = 54.75   = 54.75   = 54.75   = 54.75   = 54.75   = 54.75

(BRIDGE SET LEVEL)
GRADE: -0.000% TO VERTICAL CURVE

ELEV. = 57.46

LOW CHORD

  BENT #9

‘ EXISTING

  BENT #10

‘ EXISTING

  BENT #11

‘ EXISTING

  BENT #12

‘ EXISTING

  BENT #13

‘ EXISTING

  BENT #14

‘ EXISTING

  BENT #15

‘ EXISTING

  BENT #16

‘ EXISTING

  BENT #17

‘ EXISTING

  BENT #18

‘ EXISTING

  BENT #19

‘ EXISTING

BOX BEAM (TYP.)

30" P/S CONC.

MK. SS-I (TYP.)

SEISMIC STRAP

CAP (TYP.)

PRECAST PILE

BRACING (TYP.)

C8x11.5 SWAY

BRACING (TYP.)

C8x11.5 CROSSGROUNDLINE

EXISTING

BEARING PAD (TYP.)

w/ �"x7"x 0’-7"

BEAM STOP MK. GS-2

SEE DETAILS SHEET NO. 3

LONGITUDINAL BRACING

  DIAGRAM, SHEET NO. 1

  SEE PILE DRIVING

‘ HP14x89 PILING

(TYP.)

PLUMB PILE

2:12 (TYP.)

BATTER PILE

2:12 (TYP.)

BATTER PILE

(TIMETABLE SOUTH)

EL PINAL

TO PLEASANT GROVE &

(TIMETABLE NORTH)

MITCHELL AVE.

TO MOUNKES &

C2I (TYP.)

HANDRAIL ASSEMBLY

(TYP.)

HANDRAIL ASSEMBLY C2I

1 2 3 4 5 6 7 8 9 10 11 12 13

CLASS 1 RIPRAP:

REDUCED PRINT  - DO NOT SCALE -  REDUCED PRINT
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    /  /                                         

FOR AVP ENGINEERING DESIGN/CONSTRUCTION

KEYPLAN
SCALE: NONE

SPANS #10 TO #12 (SHOWN ON THIS SHEET)SPANS #5 TO #9 (SHOWN ON SHEET NO. 2)SPANS #1 TO #4 (SHOWN ON SHEET NO. 1)

SPANS #1 THROUGH #12 (359’-10" TOTAL LENGTH)

VLV

VLV

 8.7 MILES NORTH OF PLEASANT GROVE, CA

8/2/11

1

STORAGE OF 7�" COIL BOLT.

COIL INSERT FOR POST-INSTALLATION

OF A 2" AIR VOID AT THE END OF EACH

MANUFACTURER SHALL PROVIDE DETAIL

PILE CAP MODIFICATIONS, THIS SHEET.

ADDITIONAL MODIFICATIONS SHOWN IN

STANDARDS DWG. NO. 501000 WITH THE

PILE CAP SHALL BE CAST ACCORDING TO

NOTES:

SCALE: 3"=1’-0"

GALVANIZE AFTER FABRICATION

EST. WT. = 2.7 LB. EA.

WASHER MK. W100

1�" DIA. HOLE

PL�x4 x 0’-4"

1
’
-
6
"

1
’
-
6
"

15’-0"

3
’
-
0
"

  COIL LOOP INSERT (TYP.)

‘ 1�" B-17 DOUBLE FLARED

  COIL LOOP INSERT (TYP.)

‘ 1�" B-17 DOUBLE FLARED

1
’
-
0
"

8
"

1
’
-
0
"

SCALE: �"=1’-0"

PILE CAP MODIFICATIONS

FRAMING ELEVATION

PLAN

UNIT DESCRIPTION

ADDITIONAL MATERIAL
(QUANTITY PER CAP)

REQ’D.

EA.

EA.

STEEL WASHER MK. W100, GALVANIZED (PER DETAIL, THIS SHEET)4

4

4 EA. 1�" B-17 DOUBLE FLARED COIL LOOP INSERT 

1�" DIA. x 7�" COIL BOLT, DAYTON-RICHMOND B-14

FOR STORAGE OF THE COIL BOLT (TYP.)

THE END OF EACH COIL INSERT

DETAIL OF A 2" AIR VOID AT

MANUFACTURER SHALL PROVIDE

1

1

1

 1 04/26/12 NEW DETAILS ADDED TO SHEET             

SCALE: NO SCALE

2

BENTS NO. 1, 2, 12 & 13 ONLY

1.

2.

3.

2

2

 2 11/27/12

2
2

2

2
"

2
"

2"2"

4"

4
"

15’-0"

2

2

BENTS NO. 1, 2, 12 & 13
ADDED PILE AUGER HOLE DETAIL FOR

2

2

PILE AUGER HOLE DETAIL

EST. VOLUME OF CONCRETE = 0.9 CU. YD. PER 5’ AUGER HOLE DEPTH

PILE AUGER HOLE NOTES:

BENTS NO. 12 & 13 ELEV. 44.20
BENTS NO. 1 & 2 ELEV. 44.30
DEPTH OF PILE AUGER HOLE SHALL BE TO:

RESISTANCE (80’-0" MAX.).

AUGERED HOLE AND DRIVEN TO SPECIFIED OR TO

PILING WITH TIP REINFORCEMENT SHALL BE PLACED INTO

CONCRETE.

PILE SHALL BE ENCASED IN AUGERED HOLE WITH 4000 PSI

BENT NO. 13 ELEV. -25.05

BENT NO. 12 ELEV. -25.73

BENT NO. 2 ELEV. -25.84

BENT NO. 1 ELEV. -25.18

BENTS NO. 12 & 13 ELEV. 44.20

BENTS NO. 1 & 2 ELEV. 44.30

CONCRETE

4000 PSI

DIAMETER

2’-6"

 

D
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E

w/ TIP

HP14x89 PILE

A
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L
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M
I

T
S

LEVEE GROUND LINE
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3

3

3

3

              

AS NOTED      

REPLACING 24 SPAN TST-BD X 360’

12 SPAN PCB x 360’

(SHEET 3 OF 3)

GENERAL ARRANGEMENT

3

3

29’-10"

2"

29’-10"

2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

PLAN
SCALE: �"=1’-0"

359’-10" (OUT TO OUT OF BEAMS)

1

2

3

STA. 2120+16.10

‘ BENT #10

  CUTOFF ELEV.

30’-0"

1

2

3

6
’
-
0
"

6
’
-
0
"

STA. 2119+86.10

‘ BENT #11

  CUTOFF ELEV.

30’-0"

1
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3

STA. 2119+56.10

‘ BENT #12

  CUTOFF ELEV.

29’-5"

1

2

3

6
’
-
0
"

6
’
-
0
"

PLUMB PILE

PLUMB PILE

STA. 2119+26.69

   BALLAST DEPTH = 8"

‘ BENT #13

  CUTOFF ELEV.

PILE LAYOUT
SCALE: �"1’-0"

AT PILE CUTOFF
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358’-10" (CENTER TO CENTER OF PILES)

‘ BENT #10 ‘ BENT #11

‘ BENT #12

ELEVATION
SCALE: �"=1’-0"

‘ BENT #13

360’-2" (INSIDE FACE OF BACKWALL TO INSIDE FACE OF BACKWALL)

STA. 2119+26.16

INSIDE FACE OF

PROPOSED BACKWALL

R
I

G
H

T
R
I

G
H

T

(EACH SIDE, TYP.)

MK. CDP3 

DECK PLATE
MK. CDP2 (TYP.)

DECK PLATE

MK. CDP1 (TYP.)

DECK PLATE

F
L

O
W

M
A

T
C

H
L
I

N
E

S
H

E
E

T
 
2

1

2

  BENT #23

‘ EXISTING

ELEV. = -25.73

PILE TIP

ELEV. = 44.20

BOTTOM OF AUGERED HOLE

ELEV. = -25.05

PILE TIP

ELEV. = 44.20

BOTTOM OF AUGERED HOLE

ELEV. = 46.20

TOE OF LEVEE

  BENT #25

‘ EXISTING

GROUNDLINE (TYP.)

BE CUT OF 3’-0" BELOW

AND PILES NO. 5-13 TO

BELOW GROUNDLINE

TO BE CUT OFF 1’-0"

PILES NO. 1-4 & 6-25

EXISTING TIMBER

COMPACTION)

WILL BE RETURNED TO 100%

(TEMPORARY SOIL DISTURBANCE

TEMPORARY EXCAVATION

2 - PL �x24x 10’-0"

(BENTS NO. 12 & 13 ONLY)
PILE AUGER HOLE

(TYP.)

PER DETAIL, THIS SHEET

PILE AUGER HOLE

  = 55.42  = 54.75   = 54.75   = 54.75

ELEV. = 61.29 

PROPOSED B/R

EXISTING B/R =

(BRIDGE SET LEVEL)
GRADE: -0.000% TO VERTICAL CURVE

ELEV. = 57.48

LOW CHORD

  BENT #19

‘ EXISTING

  BENT #20

‘ EXISTING

  BENT #21

‘ EXISTING

  BENT #22

‘ EXISTING
  BENT #24

‘ EXISTING

SHEET NO. 2)

(SEE NOTES,

CLASS 1 RIPRAP

1’-6" LAYER OF 

BOX BEAM (TYP.)

30" P/S CONC.

MK. SS-I (TYP.)

SEISMIC STRAP

MK. SS-EB (TYP.)

SEISMIC STRAP

BEARING PAD

w/ �"x7"x 1’-2"

BEAM STOP MK. GS-3

CAP (TYP.)

PRECAST PILE

GROUNDLINE

EXISTING BRACING (TYP.)

C8x11.5 SWAY

BRACING (TYP.)

C8x11.5 CROSS

GROUNDLINE

PROPOSED

BEARING PAD (TYP.)

w/ �"x7"x 0’-7"

BEAM STOP MK. GS-2

  DIAGRAM, SHEET NO. 1

  SEE PILE DRIVING

‘ HP14x89 PILING

  DIAGRAM, SHEET NO. 1

  SEE PILE DRIVING

‘ HP14x89 PILING

2:12 (TYP.)

BATTER PILE

2:12 (TYP.)

BATTER PILE

(TYP.)

PLUMB PILE

(TIMETABLE SOUTH)

EL PINAL

TO PLEASANT GROVE &

(TIMETABLE NORTH)

MITCHELL AVE.

TO MOUNKES &

C2I (TYP.)

HANDRAIL ASSEMBLY

(TYP.)

HANDRAIL ASSEMBLY C2I

(TYP.)
2 :1 SLOPE

  ALIGNMENT: TANGENT

‘ TRACK & BRIDGE

  ALIGNMENT: TANGENT

‘ TRACK & BRIDGE

SHEET NO. 2)

(SEE NOTES,

CLASS 1 RIPRAP

1’-6" LAYER OF 

1 2 3 4 5 6 7 8 9 10 11 12 13

REDUCED PRINT  - DO NOT SCALE -  REDUCED PRINT
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�

�

DETAIL
SCALE: 1"-1’-0"

A

44

DETAIL
SCALE: 1"=1’-0"

B

44

�

�

�

�

DETAIL
SCALE: 1"-1’-0"

C

44

DETAIL      (TYP.)
4

B

4

30’-0"

‘ BENT #7

‘ BENT #8

DETAIL     (TYP.)A

4 4

C

4 4
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FOR AVP ENGINEERING DESIGN/CONSTRUCTION

VLV

VLV

 8.7 MILES NORTH OF PLEASANT GROVE, CA

LONGITUDINAL BRACING DETAILS

8/2/11
  4 of 5  

CUT TO FIT

HP14x73

PILE

HP14x89

PILE CAP

PRECAST CONCRETE

CUT TO FIT

HP14x73

PILE

HP14x89

CUT TO FIT

HP14x73

WATERLINE

(CUT TO FIT, TYP.)

DRAIN HOLES WHERE REQUIRED

STIFFENER PLATES, PROVIDE

BE CUT FROM - PL�"x7" x 4’-0"

�" STIFFENER PLATES, TO

(CUT TO FIT, TYP.)

DRAIN HOLES WHERE REQUIRED

STIFFENER PLATES, PROVIDE

BE CUT FROM - PL�"x7" x 4’-0"

�" STIFFENER PLATES, TO

DETAIL

CUT TO FIT

DRAIN HOLES WHERE REQUIRED

STIFFENER PLATES, PROVIDE

4 - PL�"x7"x4’-0"
CUT TO FIT

HP14x73

CUT TO FIT

HP14x73

(CUT TO FIT, TYP.)

DRAIN HOLES WHERE REQUIRED

STIFFENER PLATES, PROVIDE

BE CUT FROM - PL�"x7" x 4’-0"

�" STIFFENER PLATES, TO

CUT TO FIT

DRAIN HOLES WHERE REQUIRED

STIFFENER PLATES, PROVIDE

4-PL�"x7" x 4’-0"
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FOR AVP ENGINEERING DESIGN/CONSTRUCTION

REPLACING 24 SPAN TST-BD X 360’

12 SPAN PCB x 360’

VLV

VLV

 8.7 MILES NORTH OF PLEASANT GROVE, CA

8/2/11

STATION 2133+00 2132+00 2131+00 2130+00 2129+00 2128+00 2127+00 2126+00 2125+00 2124+00 2123+00 2122+00 2121+00 2120+00 2119+00 2118+00 2117+00 2116+00 2115+00 2114+00 2113+00 2112+00 2111+00 2110+00

TOP OF RAIL PROFILE
SCALE:

1"=1’ VERT.

1"=100’ HORIZ.
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TECHNICAL MEMORANDUM  
 

TO:  Mr. Sungho Lee, Ph. D, CVFPB 
Ms. Nancy C. Moricz, P.E., CVFPB 
Mr. Andrew Stresser, Reclamation District 1001 

CC: 
FROM: 

 Steve Cheney, P.E., UPRR 
Branden Strahm, PE, CFM 

RE:  Bridge 165.89: Sacramento Subdivision – Yankee Slough 
CVFPB Application No.: 18906 D 

DATE:  6 March 2014 
PROJECT #:  2008-2021 

 
 
This technical memorandum (TM) has been prepared in response to the Reclamation District 
1001 (RD 1001) letter, dated 27 February 2014 provided to the Central Valley Flood Protection 
Board (CVFPB) as a formal protest to permit Application 18906 D for the replacement of UPRR 
Bridge 165.89 Sacramento Subdivision over Yankee Slough. RD 1001 initially asked for UPRR 
to meet the existing lowest chord elevation which results in a 7” track raise at this location. 
UPRR agreed to this request and re-designed the project to accommodate this request. RD 
1001 has now requested raising the low chord of the bridge up to or above the current CVFPB 
Project Design Water Surface Elevation or mitigating the impacts of the encroachment to the 
satisfaction of all parties involved. This TM summarizes the hydrologic modeling performed for 
this location with various bridge replacement scenarios as well as providing additional 
information regarding the issues, costs, and impacts that would result from a 6.5-foot track 
raise.  
 
Project Purpose 
 
The purpose of the proposed project is to replace and stabilize the existing timber bridge with a 
reinforced concrete bridge to meet UPRR safety standards. The timber piles and stringers are 
deteriorating and have nearly reached the end of their useful life. The condition of the bridge 
now requires replacement rather than on-going maintenance. 
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Project Location and Description 
 
The bridge is located along the Sacramento Subdivision of UPRR in rural Sutter County, 
California. More specifically, the bridge is located in the northeast corner of Section 21, 
Township 13 North, Range 4 East at latitude 38o 57’ 57” and longitude 121o 32’ 1”.  Bridge 
165.89 spans Yankee Slough and is surrounded by a system of federal levees. The levees 
approach the track at a skew, and then turn 90-degrees immediately downstream of the bridge. 
Bridge 165.89 is located within a FEMA-designated floodplain Zone AE, as shown on the Flood 
Insurance Rate Map (FIRM) for Sutter County, California Unincorporated Areas (Community-
Panel Number 060394 0710 E, effective date 2 December 2008).  The confluence of Yankee 
Slough with Bear River is approximately 4,000 ft downstream of Bridge 165.89. Based on the 
Sutter County FIRM, the Yankee Slough 100-year water surface elevation (WSE) is at Elev. 
60.0 (NAVD 1988). Due to the close proximity of UPRR Bridge 165.89 to the Bear River 
confluence, during rare flood events the hydraulic performance of UPRR Bridge 165.89 will be 
influenced by the Bear River backwater. Presently, bridge 165.89 is a 24-Span, 360-ft long, 
Timber Stringer Trestle - Ballast Deck (TST-BD) bridge.  
 
Alternative Analysis 
 
As recommended by CVFPB a sensitivity analysis was performed, comparing the natural 
condition (no bridge scenario), existing conditions, proposed bridge that matches the existing 
low chord elevation, and a proposed bridge option that meets California Code of Regulations 
Section 128; (a); (10); (A), in which the proposed bridge’s low chord elevation will provide 3 ft of 
freeboard over the design WSE. Table 1 provides a summary of the proposed alternatives.  
 
Table 1:  Summary of Alternatives at UPRR Bridge 165.89 over Yankee Slough  
 

Alternatives Description 

1. Natural Condition Remove UPRR Bridge 165.89 from the HEC-RAS model (no 
bridge scenario). 

2. Existing Condition The current 24-span, 360’ long timber bridge configuration. 

3. Proposed 7" Track Raise * 
Proposed 12-span, 360’ long concrete bridge designed to 
match existing low chord elevation, which requires raising 
the existing track 7 inches. 

4. Proposed 6.5’ Track Raise 
Proposed 12-span, 360’ long concrete bridge designed to 
meets 3-ft freeboard requirement over the design WSE, 
which requires raising the existing track 6.5-feet.   

 
* UPRR’s preferred bridge replacement option is the 7-inch track raise that matches the low 
chord elevation of the existing timber bridge. The 7-inch track raise is the maximum practicable 
raise possible at this location due to the nearby infrastructure and grade restraints. The 
proposed 7-inch track raise requires modification to the existing timber bridge and impacts to 
the existing track for 1,000 ft in both direction of the bridge, substantially increasing the 
complexity and cost of the bridge replacement project.  
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Hydrology 
 
The Operation and Maintenance (O&M) Manual, prepared by the U.S. Army Corps of Engineers 
– Sacramento District has a Yankee Slough channel capacity of 2,500 cfs. This discharge is 
consistent with the current Sutter County Flood Insurance Study’s (FIS) computed 100-year 
discharge of 2,480 cfs. In addition, the U.S. Army Corps of Engineers performed an update to 
the 100-year design discharge using HEC-HMS rainfall-runoff model resulting in a computed 
100-year discharge of 1,723 cfs. Using the most conservative flows, the U.S. Army Corps of 
Engineers O&M channel capacity of 2,500 cfs will be used in the hydraulic analysis. 
 
Hydraulics 
 
A hydraulic investigation was performed for the above alternatives using the U.S. Army Corps of 
Engineers’ Hydrologic Engineering Center – River Analysis System (HEC-RAS) model to 
evaluate bridge hydraulics due to the replacement of UPRR Bridge 165.89 over Yankee Slough.  
 
The hydraulic analysis was based on utilizing FEMA’s unsteady flow levee breach model, U.S. 
Army Corps of Engineers O&M channel capacity of 2,500 cfs and incorporating Olsson’s bridge 
survey information. UPRR Bridge 165.89 Sacramento is represented at HEC-RAS River 
Station 0.770 along Yankee Slough; Main Reach. Due to the close proximity of UPRR Bridge 
165.89 to the confluence of Bear River, a starting water surface elevation of 60.0 was used as 
the downstream starting/boundary condition for the hydraulic analyses. The surveyed crown of 
the adjacent levees are at Elev. 60.3 and for all practical purposes the 100-year Water 
Surface Elevation (WSE) is the bank full capacity of the levee. Table 2 shows the computed 
Water Surface Elevations (WSE), freeboard, and opening areas for each alternative. 
 
Presently, UPRR Bridge 165.89 is a 24-Span, 360-ft long, Timber Stringer Trestle - Ballast Deck 
(TST-BD) bridge. The proposed replacement structure consists of a 12-span, 360’ long, 
Prestressed Concrete Box Girder bridge (See attached UPRR construction drawings). The 
existing timber bridge has 15-ft spans, compared to the proposed bridge’s 30-ft concrete spans, 
reducing the risk of debris accumulating along the upstream face. It should be noted that the 
proposed UPRR Bridge 165.89 was designed such that it results in a no-rise of the 100-year 
WSE along Yankee Slough.   
 
Table 2: Summary of the Computed WSE, Freeboard and Opening Area’s  
 

Alternative 
Low Chord 

Elevation (ft) 
100-year 
WSE (ft) 

Freeboard 
(ft) 

Bridge 
Opening 
Area (ft2) 

1. Natural Condition N/A 60.02 N/A N/A 

2. Existing Condition 57.48 60.02 -2.54 4,022  

3. Proposed 7" Track Raise 57.48 60.02 -2.54 4,149  

4. Proposed 6.5’ Track Raise 63.30 60.02 +3.28 5,073  

Attachment F - UPRR Technical Memorandum



 

 4 

Due to the Bear River high tailwater condition during the 100-year event, the computed losses 
through UPRR Bridge 165.89 along Yankee Slough are negligible. As such, the computed 100-
year WSE along Yankee Slough for the natural, existing and proposed conditions is at Elev. 
60.02.  
 
1. Natural Condition  
 
Under the natural condition, with UPRR Bridge 165.89 removed from the HEC RAS model (no 
bridge scenario), the computed 100-year WSE is at Elev. 60.02, which is controlled by the 
backwater from the downstream Bear River near the confluence of Yankee Slough.  
 
2. Existing Condition 
 
Under the existing condition, the timber bridge does not meet the minimum freeboard 
requirement as the low chord of 57.48 for the timber bridge is 2.54 below the 100-year WSE. 
The total opening area of the existing bridge is 4,022 ft2 and the base-of-rail elevation is 60.71 
ft. The change in WSE between the natural condition and existing conditions is 0.00 at UPRR 
Bridge 165.89, due to the backwater effects of the Bear River.  It is noted that due to the 
restricted levee geometry immediately downstream of the bridge (the levee is 230 ft wide 
compared to 370 ft wide upstream of the bridge) the levee itself is the controlling feature when 
Yankee Slough is in flood stage and the Bear River backwater does not impose drainage 
restrictions. Sheet 1 shows the restricted levee width downstream of the bridge. 
 
3. Proposed 7” Track Raise (UPRR’s preferred option) 
 
Under UPRR’s preferred bridge replacement option, the proposed low chord elevation is 2.54 
below the 100-year WSE, which is the same as the existing condition. The proposed bridge’s 
opening area is 4,149 ft2, compared to 4,022 ft2 for the existing bridge, a 3% increase largely 
due to fewer bents within the bridge opening. The change in WSE between the existing 
condition and proposed conditions is 0.00 at UPRR Bridge 165.89, due to the backwater effects 
of the Bear River.  
 
With UPRR’s preferred option, the proposed low chord (Elev. 57.48) will be equal to the existing 
low chord (Elev. 57.48), and as such the proposed bridge will be in compliance with California 
Code of Regulations Section 128; (a); (16) regarding the replacement railroad bridge must have 
the soffit members no lower than those of the replacement bridge. According to Section 128; 
(a); (16) there are no requirements to have a specified amount of freeboard over the design 
floodplain for railroad bridges.  
 
4. Proposed 6.5’ Track Raise 
 
Under the proposed Alternative 4, the new 12-span, 360’ long concrete bridge is designed to 
meet the freeboard requirement by raising the proposed low chord to elevation 63.30 and offers 
3.28’ of freeboard above the 100-year WSE. The proposed bridge’s effective opening area is 
5,073 ft2, compared to 4,022 ft2 for the existing bridge, a 26% increase largely due to a higher 
low chord elevation and fewer bents within the bridge opening. Even with the 6.5’ track raise to 
provide minimum of 3 ft of freeboard over the design WSE, the hydraulic performance is equal 
to the proposed 7” track raise alternative as well as the natural condition. Although raising the 
proposed bridge 6.5’ meets the freeboard requirement as requested by RD 1001, it will not 
address the regional flooding issues along the adjacent levee system. Finally, this alternative 
does not significantly improve drainage capacity or improve the risk of levee protection simply 
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because of the fact that levee system’s drainage capacity is up to the 100-year flood event and 
greater than the 100-year flood will spill over the levee and does not reach the bridge.   
 
Railroad tracks are generally at a constant elevation due to extreme weight and momentum of 
freight and passenger trains. As such, proposed 6.5 ft track raise will require grading and track 
modification for a total of 6.0 miles both north and south of UPRR Bridge 165.89. Table 3 shows 
the existing infrastructure that will be impacted as a result of the 6.5 ft track raise. Sheet 2 
shows the required grading and track modification required for the 6.5 ft track raise.    
 
Table 3: Summary of Impacted UPRR Infrastructure for Alternative 4 (6.5’ Track Raise) 
 

UPRR 
Mile Post 

(MP) 
Structure Action 

  162.94  At-Grade Crossing (Cornelius Ave ) Replace Crossing 
  163.02  24-inch CMP Culvert Replace Culvert 
  163.04  24-inch CMP Culvert Replace Culvert 
  163.21  24-inch CMP Culvert Replace Culvert 
  163.38  24-inch CMP Culvert Replace Culvert 
  163.55  24-inch CMP Culvert Replace Culvert 
  163.63  24-inch CMP Culvert Replace Culvert 
  163.86  24-inch CMP Culvert Replace Culvert 
  164.34  92-ft long TST Bridge Replace Bridge 
  164.65  72-inch CMP Culvert Replace Culvert 
  164.91  48-inch CMP Culvert Replace Culvert 
  164.96  At-Grade Crossing (Private) Replace Crossing 
  165.16  107-ft long TST Bridge Replace Bridge 
  165.50  20-ft long RCS Bridge (Overpass Rio Oso Road) Replace Bridge 
  165.78  At-Grade Crossing (Levee Road) Replace Crossing 
  165.86  At-Grade Crossing (Levee Road) Replace Crossing 
  166.13  At-Grade Crossing (Levee Road) Replace Crossing 
  166.20  1,360-ft long Bridge Replace Bridge 
  166.21  At-Grade Crossing (Levee Road) Replace Crossing   

 
Therefore, the proposed 6.5’ track raise will impact 6.0 miles of track, 6 at-grade crossings, 4 
bridges, 9 culverts, require additional ballast, earth material, rail and cost approximately 25 
Million dollars. Due to the increased complexity of upgrading the existing infrastructure and cost 
to raise the track 6.5’, this is not a practicable alternative.  
 
Velocities 
 
Based on the hydraulic analysis along Yankee Slough, the existing 100-year velocity (V100) at 
UPRR Bridge 165.89 is 0.62 ft/s. The proposed Alternative 3, 12-span, 360’ long concrete 
bridge and 7” track raise results in a V100 of 0.60 ft/s, a decrease of 0.02 compared to existing 
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condition. The proposed upstream and downstream channel velocities are equal to the existing 
condition, as well as the natural condition. The proposed Alternative 4, 12-span, 360’ long 
concrete bridge and 6.5’ track raise results in a V100 of 0.49 ft/s, a decrease of 0.13, compared 
to existing condition. It should be noted that velocities along Yankee Slough are low due to the 
backwater effects of the Bear River during the 100-year event.  
 
A summary of the bridge and channel velocities for the natural, existing and proposed 
conditions are shown in Table 4.  
 
Table 4: Summary of Computed Bridge and Channel Velocities along Yankee Slough 
 

Cross 
Section 
Station 

Natural 
Condition 

(ft/s) 

Existing 
Condition 

(ft/s) 

Proposed 
7" TR 
(ft/s) 

 Proposed 
7" TR - 

Existing 

Proposed 
6.5 TR 
(ft/s) 

 Proposed 
6.5' TR - 
Existing 

HEC-RAS 
STA 0.810* 0.52 0.52 0.52 0.00 0.52 0.00 

HEC-RAS 
STA 0.776* 0.47 0.47 0.47 0.00 0.47 0.00 

HEC-RAS 
STA 0.772* 0.50 0.50 0.50 0.00 0.50 0.00 

UPRR 
Bridge STA 
0.772* 

N/A 0.62 0.60 -0.02 0.49 -0.13 

HEC-RAS 
STA 0.767* 0.50 0.50 0.50 0.00 0.50 0.00 

HEC-RAS 
STA 0.763* 0.49 0.49 0.49 0.00 0.49 0.00 

HEC-RAS 
STA 0.710* 1.04 1.04 1.04 0.00 1.04 0.00 

 
*Cross section numbers correspond to section numbers in the HEC-RAS model, which also 
correspond to the stream distance in miles upstream of Yankee Slough’s mouth.   
 
The south levee, immediately upstream of UPRR Bridge 165.89 has been identified by the U.S. 
Army Corps of Engineers as a levee critical site, according to the 2010-2011 inspection report. 
Based on the hydraulic analysis, the proposed 12-span, 360’ long concrete bridge and 7” track 
raise results in a 0.02 ft/s decrease in the 100-year velocity, slightly reducing the risk of erosion 
in the vicinity of UPRR Bridge 165.89.  
 
Debris 
 
UPRR’s preferred bridge replacement option consists of 12 spans compared with the existing 
bridge’s 24 spans. Moreover, as stated above, UPRR’s preferred bridge results in a 3% 
increase in opening area compared to the existing bridge. Due to fewer bents within UPRR’s 
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preferred bridge opening and increased opening area, the risk of trash, trees and other debris 
accumulating along the upstream face of the bridge will be reduced under the proposed 12-
span, 360’ long concrete bridge and 7” track raise alternative.   
 
Summary 
 
In summary, replacing the existing 24-Span, 360-ft long, Timber Stringer Trestle - Ballast Deck 
bridge with a new 12-span, 360-ft long, Prestressed Concrete Box Girder bridge with the same 
low chord elevation (7” track raise) as the existing bridge results in a no-rise in the 100-year 
WSE (bank full capacity) at UPRR Bridge 165.89 over Yankee Slough. Therefore, there is no 
impact to the levee or property owners upstream (or downstream for that matter) of the track.   
 
UPRR’s preferred bridge opening area is increased 3% and the bridge velocity is decreased 
0.02 ft/s, compared to the existing condition. In addition, due to 12 fewer bents within the bridge 
opening and increased opening area, the risk of trash, trees and other debris accumulating 
along the upstream face of the bridge will be reduced. Overall, the proposed 12-span, 360-ft 
long concrete bridge with a 7” track raise, is an improvement over the existing condition.  
 
The 6.5 ft track raise alternative does not significantly improve drainage capacity or improve the 
risk of levee protection simply because of the fact that levee system’s drainage capacity is up to 
the 100-year flood event and greater than the 100-year flood will spill over the levee and does 
not reach the bridge.  It is noted that due to the increased complexity of modifying the existing 
infrastructure and associated exorbitant cost of raising the track 6.5’ to meet the freeboard 
requirement, this alternative is not practicable.  Since UPRR’s preferred alternative does not 
cause any additional risk to the levee compared to the existing condition the merit of RD 1001 
requirement must be in the context of addressing the regional flooding issues along the adjacent 
levee system.  
 
Finally, since under UPRR’s preferred alternative the proposed low chord (Elev. 57.48) will be 
equal to the existing low chord (Elev. 57.48), the proposed bridge is in compliance with 
California Code of Regulations Section 128; (a); (16) regarding the replacement railroad bridge 
must have the soffit members no lower than those of the replacement bridge. According to 
Section 128; (a); (16) there are no requirements to have a specified amount of freeboard over 
the design floodplain for railroad bridges.  
 
If UPRR’s preferred bridge replacement option that includes matching the existing low chord 
elevation and improving the existing condition is not acceptable to CVFPB and RD 1001, UPRR 
will forego the bridge replacement project.  
 
If you have any questions or need additional information, please advise.      
 
Encl. (Sheets 1 – 2; UPRR Construction Drawings) 
 
F:\Projects\008-2021\Doc\165 89Sacramento_TechMemo_CVFPB_FINAL.doc 
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BILL OF MATERIAL

REQ’D UNIT DESCRIPTION STORE ITEM NO ORDERED BY

24 EA. 511-7828

SLOPED CURB. (REF. 3)

30" x 29’-10" PRESTRESSED CONCRETE BOX BEAM MK. BG30-0, TYPE 1 w/ 

2 EA. 511-0035PRECAST CONCRETE END CAP MK. CPC4 FOR 30" CONCRETE BOX BEAM (REF. 4)

4 EA. 511-0036PRECAST CONCRETE WINGWALL MK. CPW2 FOR 30" CONCRETE BOX BEAM (REF. 4)

EA.

78 EA. 510-7557HP14x89x40’ STEEL PILE (ASTM A572, PLAIN)

39 EA. 510-8065PILE SPLICER FOR HP14x89 STEEL PILE

42 EA. 247-6367C8x11.5 x 20’-0" BRACE (ASTM A572, PLAIN) (FIELD CUT TO LENGTH)

22 EA. 510-0595BEAM STOP MK. GS-2 (REF. 7)

4 EA. 510-0596BEAM STOP MK. GS-3 (REF. 7)

24 EA. 510-0472HANDRAIL ASSEMBLY C2I FOR 29’-10" CONCRETE INTERIOR SPAN,  (REF. 7)

4 EA. 513-3020END HANDRAIL ASSEMBLY CEH FOR CONCRETE SPAN (REF. 6)

13 EA. 510-0590DECK PLATE MK. CDP1, GALVANIZED (REF. 7)

13 EA. 510-0591DECK PLATE MK. CDP2, GALVANIZED (REF. 7)

26 EA. 510-0592DECK PLATE MK. CDP3, GALVANIZED (REF. 7)

44 EA. 510-3635�" x 7" x 0’-7" ELASTOMERIC BEARING PAD

4 EA. 510-3637�" x 7" x 1’-2" ELASTOMERIC BEARING PAD

4 EA. 510-7650PL�x24x 10’-0" (A36, PLAIN)

44 EA. 510-0601SEISMIC STRAP MK. SS-I (PER DETAIL, REF. 6)

4 EA. 510-0602SEISMIC STRAP MK. SS-EB (PER DETAIL, REF. 6)

110 EA. 511-8213�"x28" x 6’-4" PREMOLDED EXPANSION JOINT FILLER PER ASTM D1751

2 EA. P00-2616BRIDGE MARKER SIGN PER ENGINEERING STANDARDS DRAWING NO. 0507

PROJECT

TRACK

MANAGER

2 EA. 393-3651PRIVATE PROPERTY / NO TRESPASSING SIGN

2 EA. 393-75109-FT STEEL MOUNTING POST

2 EA. 393-7314SIGN MOUNTING HARDWARE KIT

EST. WT. OF STEEL PILING = 277,680 LB.

DRAWING SCHEDULE
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NO. DWG. NO. SHEET NO. REV. NO. DESCRIPTION

1 530000 A1-A7 A BOX AND SLAB BEAM, CONSTRUCTION PLANS

2 530000 B1-B4 A 30" BOX BEAM, CONSTRUCTION DETAILS

3 500000 BG1,BG2 F 30" DOUBLE BOX BEAM, FABRICATION PLANS

4 501000 A1 - PRECAST END CAP FOR 30" BOX BEAM

5 501000 C1,C2 - PRECAST CONCRETE PILE CAP

6 531010 1 - PRECAST CONCRETE PILE CAP BEARING PADS

7 502000 1-4 A STEEL HARDWARE AND HANDRAIL ASSEMBLIES

R
E

F
.

POSTCONSTRUCTION COMPLIANCE

variances. 

in compliance with the plans and indicating any construction

as-built drawings confirming that the project was constructed

to provide to the office of the Director Structures Design

Contractor or UPRR Manager in charge of construction

In Charge of Construction Date
            

SIGNED

EST. WT. OF PRECAST CONCRETE

BEAM MK. BG30-0 = 49,500 LB. EA. (24.8 TON)

END CAP MK. CPC4 = 24,500 LB. EA. (12.3 TON)

WINGWALL MK. CPW2 = 4,900 LB. EA. (2.5 TON)
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CHECKED BY: 

SCALE:  

WORK ORDER: 
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CHECKED BY: 
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FOR AVP ENGINEERING DESIGN/CONSTRUCTION

REPLACING 24 SPAN TST-BD X 360’

12 SPAN PCB x 360’

KEYPLAN
SCALE: NONE

‘ BRIDGE

6’-0"6’-0"

PILE CUTOFF

ELEVATION

‘ PILE

  (TYP.) 

5
’
-
1
0
�

"
 
 

6
’
-
6
�

"

2

12

2

12

‘ BRIDGE

4’-10�"4’-10�"

6’-0" 6’-0"

PILE DRIVING DIAGRAM
SCALE: �"=1’-0"

PILE DRIVING DIAGRAM
SCALE: �"=1’-0"

@ BENTS #2 THROUGH #12

@ BENTS #1 AND #13

GENERAL ARRANGEMENT (SHEET 1 OF 3) AND BILL OF MATERIAL

GENERAL ARRANGEMENT (SHEET 2 OF 3) AND CONSTRUCTION NOTES

MISCELLANEOUS STEEL (NOT INCL. BOLTS) = 25,451 LB.

FILL MATERIAL

WELL-GRADED 1�" MINUS CRUSHED ROCK

PL 400 HEAVY DUTY CONSTRUCTION ADHESIVE1 LOT

17

30 CU.YD.

CU.YD.

15’-0’ PILE CAP = 19,700 LB. EA. (9.9 TON)

SPANS #1 THROUGH #12 (359’-10" TOTAL LENGTH)

SPANS #10 TO #12 (SHOWN ON SHEET NO. 3)SPANS #5 TO #9 (SHOWN ON SHEET NO. 2)SPANS #1 TO #4 (SHOWN ON THIS SHEET)

R
I

G
H

T
R
I

G
H

T

VLV

VLV

39 EA. 510-8063PILE POINTS FOR PILE SPLICER FOR HP14x89 STEEL PILE

 8.7 MILES NORTH OF PLEASANT GROVE, CA

HP14x73x40’-0" STEEL PILING (A572, PLAIN)EA.4

24 EA. PL�"x7"x4’-0" STIFFENER PLATES

4 LONGITUDINAL BRACING DETAILS

STEEL SWAY & CROSS BRACING = 9,660 LB.

8/2/11

516-1004

514-3032

10 511-03521

PADS FOR BOX BEAMS (REF. 5 AND 6 AND DETAILS, SHEET NO. 3)

15’-0" PRECAST CONCRETE PILE CAP FOR USE WITH CAPMASTER w/ BEARING

GENERAL ARRANGEMENT (SHEET 3 OF 3) AND PILE CAP MODIFACATIONS1

THE SITE w/ THE CAPMASTER DEVICE.

WILL BE SHIPPED SEPERATELY TO

ORDERED HAS CHANGED. ONE CAP

THE NUMBER OF PILE CAPS BEING

NOTE:
1

PILE CAP CHANGED FOR USE OF CAPMASTER   1 04/26/12

2

2

2

 2 11/27/12

2 1 LOT 4000 PSI CONCRETE FOR PILE SOCKETS (BENTS NO. 1, 2, 12 & 13)

2

2

2

BENTS NO. 1, 2, 12 & 13
ADDED PILE AUGER HOLE DETAIL FOR

2

2

  1 of 5 

 3 02/18/14 RAIL RAISE                             

OF RAIL

BASE

PROPOSED

ELEVATION

PILE CUTOFF

  (TYP.) 

‘ PILE

OF RAIL

BASE

PROPOSED

5 TOP OF RAIL PROFILE3

3

3

3

3

3

AND BILL OF MATERIAL

GENERAL ARRANGEMENT (SHEET 1 OF 3)

CONST.

BRIDGE

MANAGER

410 TON RIPRAP, CLASS 1 562-27643

3

3

29’-10"

BG30-0

BG30-0

29’-10"
2"

BG30-0

BG30-0

29’-10"
2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

PLAN
SCALE: �"=1’-0"

359’-10" (OUT TO OUT OF BEAMS)

1

2

3

6
’
-
0
"

6
’
-
0
"

STA. 2122+85.52

   BALLAST DEPTH = 8"

‘ BENT #1

  CUTOFF ELEV.

29’-5"

1

2

3

6
’
-
0
"

6
’
-
0
"

STA. 2122+56.10

‘ BENT #2

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2122+26.10

‘ BENT #3

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2121+96.10

‘ BENT #4

  CUTOFF ELEV.

30’-0"

PILE LAYOUT
SCALE: �"1’-0"

AT PILE CUTOFF

1

2

3

STA. 2121+66.10

‘ BENT #5

  CUTOFF ELEV.
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2

358’-10" (CENTER TO CENTER OF PILES)

‘ BENT #1

‘ BENT #2

‘ BENT #3

‘ BENT #4

ELEVATION
SCALE: �"=1’-0"

‘ BENT #5

360’-2" (INSIDE FACE OF BACKWALL TO INSIDE FACE OF BACKWALL)

STA. 2122+86.19

INSIDE FACE OF

PROPOSED BACKWALL

50WSE

100EGL

MK. CDP2 (TYP.)

DECK PLATE

MK. CDP1 (TYP.)

DECK PLATE

(EACH SIDE, TYP.)

MK. CDP3 

DECK PLATE

F
L

O
W

M
A

T
C

H
L
I

N
E

S
H

E
E

T
 
2

BEAM STOP MK. GS-2

w/ �"x7"x 0’-7"

BEARING PAD (TYP.)

  BENT #3

‘ EXISTING

ELEV. = 46.30

TOE OF LEVEE

3’-6"

ELEV. = -25.84

PILE TIP

ELEV. = 44.30

BOTTOM OF AUGERED HOLE

  BENT #1

‘ EXISTING

WSE  =
50

EGL  =
100

VEL  =
100

0.4  fps

57.81 

60.01 

ELEV. = -25.18

PILE TIP

ELEV. = 44.30

BOTTOM OF AUGERED HOLE

  DIAGRAM, THIS SHEET

  SEE PILE DRIVING

‘ HP14x89 PILING

GROUNDLINE (TYP.)

BE CUT OF 3’-0" BELOW

AND PILES NO. 5-13 TO

BELOW GROUNDLINE

TO BE CUT OFF 1’-0"

PILES NO. 1-4 & 6-25

EXISTING TIMBER

2 - PL �x24x 10’-0"

COMPACTION)

WILL BE RETURNED TO 100%

(TEMPORARY SOIL DISTURBANCE

TEMPORARY EXCAVATION

(BENTS NO. 1 & 2 ONLY)
PILE AUGER HOLE

SHEET NO. 3

PER DETAIL,

PILE AUGER HOLE

  = 55.42   = 54.75   = 54.75   = 54.75   = 54.75

ELEV. = 61.24

PROPOSED B/R

EXISTING B/R =

ELEV. = 57.48

LOW CHORD

ELEV. = 57.48

EXISTING LOW CHORD

(BRIDGE SET LEVEL)
GRADE: -0.000% TO VERTICAL CURVE

STA. 2122+01.91

POINT OF VERTICAL CURVE

  BENT #2

‘ EXISTING

  BENT #4

‘ EXISTING

  BENT #5

‘ EXISTING
  BENT #6

‘ EXISTING

  BENT #7

‘ EXISTING

  BENT #8

‘ EXISTING

  BENT #9

‘ EXISTING

VARIES

(SEE NOTES, SHEET NO. 2)

(MATCH EXISTING GRADE)

CLASS 1 RIPRAP

1’-6" LAYER OF 

GROUNDLINE

EXISTING

BOX BEAM (TYP.)

30" P/S CONC.

EXISTING BACKWALL

INSIDE FACE OF

STA. 2122+89.60

MK. CEH (TYP.)

ASSEMBLY

END HANDRAIL

BEARING PAD

w/ �"x7"x 1’-2"

BEAM STOP MK. GS-3

MK. SS-I (TYP.)

SEISMIC STRAP

CAP (TYP.)

PRECAST PILE

BRACING (TYP.)

C8x11.5 SWAY

BRACING (TYP.)

C8x11.5 CROSS

  ALIGNMENT: TANGENT

‘ TRACK & BRIDGE

  DIAGRAM, THIS SHEET

  SEE PILE DRIVING

‘ HP14x89 PILING

(TYP.)

PLUMB PILE

PLUMB PILE

PLUMB PILE

2:12 (TYP.)

BATTER PILE

2:12 (TYP.)

BATTER PILE

C2I (TYP.)

HANDRAIL ASSEMBLY

  ALIGNMENT: TANGENT

‘ TRACK & BRIDGE

ASSEMBLY CEH (TYP.)

END HANDRAIL

END CAP MK. CPC4 (TYP.)

PRECAST CONCRETE

WINGWALL MK. CPW2 (TYP.)

PRECAST CONCRETE

(TYP.)
SLOPE VARIES

(SEE NOTES, SHEET NO. 2)

(MATCH EXISTING GRADE)

CLASS 1 RIPRAP

1’-6" LAYER OF 

(TIMETABLE SOUTH)

EL PINAL

TO PLEASANT GROVE &

(TIMETABLE NORTH)

MITCHELL AVE.

TO MOUNKES &

(TYP.)

HANDRAIL ASSEMBLY C2I

1 2 3 4 5 6 7 8 9 10 11 12 13

REDUCED PRINT  - DO NOT SCALE -  REDUCED PRINT
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FOR AVP ENGINEERING DESIGN/CONSTRUCTION

KEYPLAN
SCALE: NONE

GENERAL:

CONSTRUCTION NOTES

All numbered pile shall be driven to 112 ton capacity.

PILE DRIVING:

FIELD WELDING:

Welders must possess valid certification.

WELL-COMPACTED FILL:

Right of Way: 50’ both sides of track centerline.

SPANS #1 THROUGH #12 (359’-10" TOTAL LENGTH)

SPANS #10 TO #12 (SHOWN ON SHEET NO. 3)SPANS #5 TO #9 (SHOWN ON THIS SHEET)SPANS #1 TO #4 (SHOWN ON SHEET NO. 1)

R
I

G
H

T
R
I

G
H

T

 8.7 MILES NORTH OF PLEASANT GROVE, CA

8/2/11

Director Structures Design.

provide pile driving logs to the office of the 

whichever is lower. After pile driving is complete, 

of 15’ below the proposed or existing ground surface, 

Sheet No. A2. Pile splices shall be located a minimum 

Splice pile per standard drawing Plan No. 530000, 

Engineering Design/Construction must be notified.

the Structures Design Group of the Office of AVP

If any numbered pile cannot be driven to this capacity

Office of AVP Engineering Design/Construction.

of 5.  Direct questions to the Structures Design Group,

using the Modified ENR formula, with Factor of Safety

Estimated capacity of driven piles shall be calculated

FCAW process.

Welding must be accomplished with the SMAW or

may be made with a single pass.

specified in AWS D1.5-95, except �in. fillet welds

Welding must be in compliance with the requirements

or E70T-5 for FCAW.

Welding electrodes must be E7018 for SMAW or E70T-1

shall be placed in layers not to exceed 12 inches.

as defined in ASTM D1557 (Modified Proctor). Fill

Fill shall be compacted to 95% of maximum dry density

for field test and ASTM D1557 for moisture and density.

All compaction shall be determined using ASTM D1556

3 inches, frozen lumps, debris or excessive moisture.

soil free of any organic material, stones larger than

Well-compacted fill shall be well graded granular

2

 2 11/27/12 ADDED PILE AUGER HOLE NOTE             

2

GROUNDLINE (TYP.)

BE CUT OF 3’-0" BELOW

AND PILES NO. 5-13 TO

BELOW GROUNDLINE

TO BE CUT OFF 1’-0"

PILES NO. 1-4 & 6-25

EXISTING TIMBER

2

per the "Pile Auger Hole Detail" on Sheet No. 3.

All piling to be installed at Bents No. 1, 2, 12 and 13

3

3

3

  2 of 5  

 3 02/18/14 RAIL RAISE                             

AND CONSTRUCTION NOTES

GENERAL ARRANGEMENT (SHEET 2 OF 3)

REPLACING 24 SPAN TST-BD X 360’

12 SPAN PCB x 360’

 

                  Interior Bent = 120 Ton

Design Pile Load: End Bent = 76 Ton

 

This plan is for 8" (min.) ballast under timber ties.

prior to start of construction.

Field verify all dimensions, stations and elevations

completed.  The CBYD number is: 1-800-336-9193.

confirm that all necessary relocations have been

construction start date.  Prior to construction,

90 days (not less than 60 days) prior to proposed

Contact the Union Pacific "Call Before You Dig" number

Load with 30" ballast and impact.

This structure was designed for Cooper E80 Live

dated 04/09/2009.

LOCATION SURVEY," prepared by Olsson Associates,

SACRAMENTO SUBDIVISION - BRIDGE REPLACEMENT

Elevations based on drawing titled "BRIDGE 165.89 -

 

Profile: No change in main line elevation.

Elev. = 49.37.

Sta. 2120+39.56, left 32.38’ from centerline of track,

located in power pole north of Bridge 165.89,

TBM: Temporary bench mark established with nail

Bridge 165.85, Sta 2122+89.60.

at the north face of south backwall of existing

Stationing based on UPRR Right-of-Way and Track maps

200 lb. for Class 1, UPRR Item No. 562-2764.

rocks shall vary from a minimum of 50 lb. to a maximum of

in shape with sharp angular edges.  Weight of individual

Riprap shall be solid, unfractured rock or concrete, bulky

in such a way to produce the least amount of void spaces.

rocks shall be placed in tight contact with one another

segregation of the various sizes of rock, Individual

Riprap shall be placed in such a manner as to avoid

3

29’-10"

2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

29’-10"

2"

BG30-0

BG30-0

BG30-0

PLAN
SCALE: �"=1’-0"

359’-10" (OUT TO OUT OF BEAMS)

1

2

3

STA. 2121+66.10

‘ BENT #5

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2121+36.10

‘ BENT #6

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2121+06.10

‘ BENT #7

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2120+76.10

‘ BENT #8

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2120+46.10

‘ BENT #9

  CUTOFF ELEV.

30’-0"

1

2

3

STA. 2120+16.10

‘ BENT #10

  CUTOFF ELEV.

PILE LAYOUT
SCALE: �"1’-0"

AT PILE CUTOFF

M
A

T
C

H
L
I

N
E

S
H

E
E

T
 
1

M
A

T
C

H
L
I

N
E

S
H

E
E

T
 
1

M
A

T
C

H
L
I

N
E

S
H

E
E

T
 
1

M
A

T
C

H
L
I

N
E

S
H

E
E

T
 
3

M
A

T
C

H
L
I

N
E

S
H

E
E

T
 
3

M
A

T
C

H
L
I

N
E

S
H

E
E

T
 
3

358’-10" (CENTER TO CENTER OF PILES)

‘ BENT #5 ‘ BENT #6
‘ BENT #7

‘ BENT #8 ‘ BENT #9
‘ BENT #10

ELEVATION
SCALE: �"=1’-0"

360’-2" (INSIDE FACE OF BACKWALL TO INSIDE FACE OF BACKWALL)

(EACH SIDE, TYP.)

MK. CDP3 

DECK PLATE
MK. CDP2 (TYP.)

DECK PLATE

MK. CDP1 (TYP.)

DECK PLATE

F
L

O
W

M
A

T
C
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L
I

N
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E
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1
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3

6
’
-
0
"

6
’
-
0
"

GROUNDLINE (TYP.)

BE CUT OF 3’-0" BELOW

AND PILES NO. 5-13 TO

BELOW GROUNDLINE

TO BE CUT OFF 1’-0"

PILES NO. 1-4 & 6-25

EXISTING TIMBER

  = 54.75   = 54.75   = 54.75   = 54.75   = 54.75   = 54.75

(BRIDGE SET LEVEL)
GRADE: -0.000% TO VERTICAL CURVE

ELEV. = 57.46

LOW CHORD

  BENT #9

‘ EXISTING

  BENT #10

‘ EXISTING

  BENT #11

‘ EXISTING

  BENT #12

‘ EXISTING

  BENT #13

‘ EXISTING

  BENT #14

‘ EXISTING

  BENT #15

‘ EXISTING

  BENT #16

‘ EXISTING

  BENT #17

‘ EXISTING

  BENT #18

‘ EXISTING

  BENT #19

‘ EXISTING

BOX BEAM (TYP.)

30" P/S CONC.

MK. SS-I (TYP.)

SEISMIC STRAP

CAP (TYP.)

PRECAST PILE

BRACING (TYP.)

C8x11.5 SWAY

BRACING (TYP.)

C8x11.5 CROSSGROUNDLINE

EXISTING

BEARING PAD (TYP.)

w/ �"x7"x 0’-7"

BEAM STOP MK. GS-2

SEE DETAILS SHEET NO. 3

LONGITUDINAL BRACING

  DIAGRAM, SHEET NO. 1

  SEE PILE DRIVING

‘ HP14x89 PILING

(TYP.)

PLUMB PILE

2:12 (TYP.)

BATTER PILE

2:12 (TYP.)

BATTER PILE

(TIMETABLE SOUTH)

EL PINAL

TO PLEASANT GROVE &

(TIMETABLE NORTH)

MITCHELL AVE.

TO MOUNKES &

C2I (TYP.)

HANDRAIL ASSEMBLY

(TYP.)

HANDRAIL ASSEMBLY C2I

1 2 3 4 5 6 7 8 9 10 11 12 13

CLASS 1 RIPRAP:

REDUCED PRINT  - DO NOT SCALE -  REDUCED PRINT
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FOR AVP ENGINEERING DESIGN/CONSTRUCTION

KEYPLAN
SCALE: NONE

SPANS #10 TO #12 (SHOWN ON THIS SHEET)SPANS #5 TO #9 (SHOWN ON SHEET NO. 2)SPANS #1 TO #4 (SHOWN ON SHEET NO. 1)

SPANS #1 THROUGH #12 (359’-10" TOTAL LENGTH)

VLV

VLV

 8.7 MILES NORTH OF PLEASANT GROVE, CA

8/2/11

1

STORAGE OF 7�" COIL BOLT.

COIL INSERT FOR POST-INSTALLATION

OF A 2" AIR VOID AT THE END OF EACH

MANUFACTURER SHALL PROVIDE DETAIL

PILE CAP MODIFICATIONS, THIS SHEET.

ADDITIONAL MODIFICATIONS SHOWN IN

STANDARDS DWG. NO. 501000 WITH THE

PILE CAP SHALL BE CAST ACCORDING TO

NOTES:

SCALE: 3"=1’-0"

GALVANIZE AFTER FABRICATION

EST. WT. = 2.7 LB. EA.

WASHER MK. W100

1�" DIA. HOLE

PL�x4 x 0’-4"

1
’
-
6
"

1
’
-
6
"

15’-0"

3
’
-
0
"

  COIL LOOP INSERT (TYP.)

‘ 1�" B-17 DOUBLE FLARED

  COIL LOOP INSERT (TYP.)

‘ 1�" B-17 DOUBLE FLARED

1
’
-
0
"

8
"

1
’
-
0
"

SCALE: �"=1’-0"

PILE CAP MODIFICATIONS

FRAMING ELEVATION

PLAN

UNIT DESCRIPTION

ADDITIONAL MATERIAL
(QUANTITY PER CAP)

REQ’D.

EA.

EA.

STEEL WASHER MK. W100, GALVANIZED (PER DETAIL, THIS SHEET)4

4

4 EA. 1�" B-17 DOUBLE FLARED COIL LOOP INSERT 

1�" DIA. x 7�" COIL BOLT, DAYTON-RICHMOND B-14

FOR STORAGE OF THE COIL BOLT (TYP.)

THE END OF EACH COIL INSERT

DETAIL OF A 2" AIR VOID AT

MANUFACTURER SHALL PROVIDE

1

1

1

 1 04/26/12 NEW DETAILS ADDED TO SHEET             

SCALE: NO SCALE

2

BENTS NO. 1, 2, 12 & 13 ONLY

1.

2.

3.

2

2

 2 11/27/12

2
2

2

2
"

2
"

2"2"

4"

4
"

15’-0"

2

2

BENTS NO. 1, 2, 12 & 13
ADDED PILE AUGER HOLE DETAIL FOR

2

2

PILE AUGER HOLE DETAIL

EST. VOLUME OF CONCRETE = 0.9 CU. YD. PER 5’ AUGER HOLE DEPTH

PILE AUGER HOLE NOTES:

BENTS NO. 12 & 13 ELEV. 44.20
BENTS NO. 1 & 2 ELEV. 44.30
DEPTH OF PILE AUGER HOLE SHALL BE TO:

RESISTANCE (80’-0" MAX.).

AUGERED HOLE AND DRIVEN TO SPECIFIED OR TO

PILING WITH TIP REINFORCEMENT SHALL BE PLACED INTO

CONCRETE.

PILE SHALL BE ENCASED IN AUGERED HOLE WITH 4000 PSI

BENT NO. 13 ELEV. -25.05

BENT NO. 12 ELEV. -25.73

BENT NO. 2 ELEV. -25.84

BENT NO. 1 ELEV. -25.18

BENTS NO. 12 & 13 ELEV. 44.20

BENTS NO. 1 & 2 ELEV. 44.30

CONCRETE

4000 PSI
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REPLACING 24 SPAN TST-BD X 360’

12 SPAN PCB x 360’

(SHEET 3 OF 3)

GENERAL ARRANGEMENT
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PLUMB PILE

PLUMB PILE

STA. 2119+26.69

   BALLAST DEPTH = 8"

‘ BENT #13

  CUTOFF ELEV.

PILE LAYOUT
SCALE: �"1’-0"

AT PILE CUTOFF
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358’-10" (CENTER TO CENTER OF PILES)

‘ BENT #10 ‘ BENT #11

‘ BENT #12

ELEVATION
SCALE: �"=1’-0"

‘ BENT #13

360’-2" (INSIDE FACE OF BACKWALL TO INSIDE FACE OF BACKWALL)

STA. 2119+26.16

INSIDE FACE OF

PROPOSED BACKWALL
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  BENT #23

‘ EXISTING

ELEV. = -25.73

PILE TIP

ELEV. = 44.20

BOTTOM OF AUGERED HOLE

ELEV. = -25.05

PILE TIP

ELEV. = 44.20

BOTTOM OF AUGERED HOLE

ELEV. = 46.20

TOE OF LEVEE

  BENT #25

‘ EXISTING

GROUNDLINE (TYP.)

BE CUT OF 3’-0" BELOW

AND PILES NO. 5-13 TO

BELOW GROUNDLINE

TO BE CUT OFF 1’-0"

PILES NO. 1-4 & 6-25

EXISTING TIMBER

COMPACTION)

WILL BE RETURNED TO 100%

(TEMPORARY SOIL DISTURBANCE

TEMPORARY EXCAVATION

2 - PL �x24x 10’-0"

(BENTS NO. 12 & 13 ONLY)
PILE AUGER HOLE

(TYP.)

PER DETAIL, THIS SHEET

PILE AUGER HOLE

  = 55.42  = 54.75   = 54.75   = 54.75

ELEV. = 61.29 

PROPOSED B/R

EXISTING B/R =

(BRIDGE SET LEVEL)
GRADE: -0.000% TO VERTICAL CURVE

ELEV. = 57.48

LOW CHORD

  BENT #19

‘ EXISTING

  BENT #20

‘ EXISTING

  BENT #21

‘ EXISTING

  BENT #22

‘ EXISTING
  BENT #24

‘ EXISTING

SHEET NO. 2)

(SEE NOTES,

CLASS 1 RIPRAP

1’-6" LAYER OF 

BOX BEAM (TYP.)

30" P/S CONC.

MK. SS-I (TYP.)

SEISMIC STRAP

MK. SS-EB (TYP.)

SEISMIC STRAP

BEARING PAD

w/ �"x7"x 1’-2"

BEAM STOP MK. GS-3

CAP (TYP.)

PRECAST PILE

GROUNDLINE

EXISTING BRACING (TYP.)

C8x11.5 SWAY

BRACING (TYP.)

C8x11.5 CROSS

GROUNDLINE

PROPOSED

BEARING PAD (TYP.)

w/ �"x7"x 0’-7"

BEAM STOP MK. GS-2

  DIAGRAM, SHEET NO. 1

  SEE PILE DRIVING

‘ HP14x89 PILING

  DIAGRAM, SHEET NO. 1

  SEE PILE DRIVING

‘ HP14x89 PILING

2:12 (TYP.)

BATTER PILE

2:12 (TYP.)

BATTER PILE

(TYP.)

PLUMB PILE

(TIMETABLE SOUTH)

EL PINAL

TO PLEASANT GROVE &

(TIMETABLE NORTH)

MITCHELL AVE.

TO MOUNKES &

C2I (TYP.)

HANDRAIL ASSEMBLY

(TYP.)

HANDRAIL ASSEMBLY C2I

(TYP.)
2 :1 SLOPE

  ALIGNMENT: TANGENT

‘ TRACK & BRIDGE

  ALIGNMENT: TANGENT

‘ TRACK & BRIDGE

SHEET NO. 2)

(SEE NOTES,

CLASS 1 RIPRAP

1’-6" LAYER OF 
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Attachment G - Landowner Protests (14 in total)
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Attachment H - Sutter County Board of Supervisors Protest
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