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Meeting of the Central Valley Flood Protection Board 

May 29, 2015 

Staff Report 

California Department of Transportation 

State Highway 180 Byrd Slough Bridges Construction, Fresno County 

 

 

1.0 – REQUESTED ITEM 

Consider Central Valley Flood Protection Board (Board) approval to construct two 

bridges over Byrd Slough as part of a route re-alignment of a section of State Route 

(SR) 180 (Attachment A) by Draft Permit No. 18984 (Attachment B). 

2.0 – APPLICANT 

California Department of Transportation (Caltrans) 

3.0 – PROJECT LOCATION 

The proposed bridge crosses Byrd Slough northeast of the existing SR 180 bridge in 

a rural agricultural area.  Byrd Slough is a Board regulated stream located outside of 

the federal project west of Minkler in Fresno County (Attachment A). 

4.0 – PROJECT DESCRIPTION 

Caltrans proposes a route re-alignment for a section of SR 180 (also known as East 

Kings Canyon Road).  The new route is proposed along a new northern alignment 

approximately 500 feet upstream of the existing highway.  The project includes the 

construction of two bridges (Br. No. 42-0437 Left & Right) over Byrd Slough, and 

placement of Rock Slope Protection (RSP) at the bridge abutments. 

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 

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

 § 116, Borrow and Excavation Activities – Land and Channel 

 § 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 April 20, 2015, and indicates that the USACE District 

Engineer has determined that this application does not affect the federally 

constructed project, but requires that the proposed work shall not adversely 

affect the design capacity of 13,000 cubic feet per second (cfs) through the 

Centerville Bottoms.  The letter has been incorporated into the permit as 

Exhibit A.   

 Kings River Conservation District (KRCD) endorsed the project with 

conditions on March 27, 2014 (Attachment C).  No additional special 

conditions were needed to incorporate the intent and scope of the KRCD 

conditions into Draft Permit No. 18984. 

7.0 – PROJECT ANALYSIS 

7.1 – Project Summary 

The proposed Byrd Slough Bridges are both three (3)-span, post-tensioned/cast-in-

place voided concrete slab structures, approximately 160 feet long with widths of 42 

and 80 feet for the Left (upstream) and Right (downstream) bridges.  The proposed 

bridge depth is 2.17 feet and the pier configuration for the Left bridge will consist of 

three (3) columns per pier/bent, while the Right bridge will consist of five (5) columns 

per pier/bent.  Abutments will be supported on spread-footing foundations with RSP 

placed at the abutments (Attachment D).     

7.2 – Hydraulic Summary 

The estimated 100-year design discharge is 700 cfs.  Based on HEC-RAS 

hydraulic modeling, the proposed bridge has 4.6 feet of freeboard at the 100-year 

discharge and is compliant with Title 23 standards.  The project increases the 

water surface elevation (WSE) by 0.08 feet (from 394.92 to 395.0 feet) immediately 

upstream of the bridge (Attachment E). 
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Computed channel velocities immediately upstream of the bridge are modeled to 

decrease from 3.69 feet per second (fps) to 3.50 fps, and a minimum thickness of 

2.5 feet of RSP has been proposed to provide erosion protection. 

Based on the hydraulic analysis provided, staff has determined that the proposed 

project is expected to result in no significant adverse hydraulic impacts to the Byrd 

Slough channel or floodway.   

7.3 – Geotechnical Summary 

Board staff has reviewed geotechnical information provided by Caltrans and has 

determined that the proposed project is expected to result in no adverse 

geotechnical impacts to the Byrd Slough channel or floodway.   

All fill, excavation, RSP, and temporary structures will be completed in compliance 

with Draft Permit No. 18984 and all Title 23 technical standards. 

8.0 – CEQA ANALYSIS 

 

Board staff has prepared the following California Environmental Quality Act 

(CEQA) determination: 

 

The Board, acting as a Responsible Agency under CEQA, has reviewed the 

Environmental Impact Report (EIR)/Environmental Impact Statement (EIS) (SCH No. 

91022072, September 1995), Supplemental EIR (SCH No. 91022072, June 2014) 

and Mitigation Monitoring and Reporting Program for the Kings Canyon Expressway, 

Segment 3 Project submitted by the Caltrans.  These documents, including the 

project design, may be viewed or downloaded from the Board’s website at 

http://www.cvfpb.ca.gov/meetings/2015/05-29-2015.cfm under a link for this agenda 

item.  These documents are also available for review in hard copy at the Board and  

Caltrans offices. 

 

Caltrans determined that the project would not have a significant effect on the 

environment and subsequently filed a Notice of Determination on September 15, 

2014 with the State Clearinghouse.  Board staff finds that although the proposed 

project could have a potentially significant effect on the environment, there will not 

be a significant effect in this case because revisions in the project have been made 

by or agreed to by the project proponent.  The project proponent has incorporated 

mandatory mitigation measures into the project plans to avoid identified impacts or 

to mitigate such impacts to a point where no significant impacts will occur.  These 

mitigation measures are included in the project proponent's mitigation and 

http://www.cvfpb.ca.gov/meetings/2015/05-29-2015.cfm
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monitoring plan and address impacts biological resources and cultural resources.  

The description of the mitigation measures are further described in the adopted 

Mitigation Monitoring and Reporting Program. 

The documents and other materials which constitute the record of the Board’s 

proceedings in this matter are in the custody of Leslie Gallagher, Acting Executive 

Officer, Central Valley Flood Protection Board, 3310 El Camino Ave., Rm. 151, 

Sacramento, California 95821. 

9.0 – CALIFORNIA WATER CODE § 8610.5 CONSIDERATIONS 

 Evidence that the Board admits into its record from any party, federal, 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. 18984, all supporting hydraulic, geotechnical, 

and other technical documentation provided by Caltrans.  

 The best available science that related to the scientific issues presented by 

the Executive Officer, legal counsel, the Department of Water Resources 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 Caltrans used the HEC-RAS one-dimensional flow model.  This  

model is considered by many experts as one of the best available and 

applicable scientific tools for the purpose of modeling rainfall-runoff and 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 is expected to result in no adverse impacts 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 the 

proposed project is predicted to result in no increase in water surface 

elevation or substantial increase in channel velocities, and it replaces a 

hydraulically deficient bridge with a modern Title 23-compliant structure.  

 Effects of reasonable projected future events, including, but not limited to, 

changes in hydrology, climate, and development within the applicable 

watershed: 
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Caltrans has determined that they do not anticipate any future projects that 

would impact the bridge replacement based on research of plans and other 

projects in the area. 

10.0 – STAFF RECOMMENDATION 

Board staff recommends that the Board: 

 adopt the CEQA findings; 

 approve Encroachment Permit No. 18984 (in substantially the form provided); 

and, 

 direct the Executive Officer to take the necessary actions to execute the 

permit and file a Notice of Determination pursuant to CEQA with the State 

Clearinghouse. 

11.0 – LIST OF ATTACHMENTS 

A – Project Vicinity and Location Maps 

B – Draft Permit No. 18984 

     Exhibit A – USACE Non-fed Letter  

C – Kings River Conservation District Endorsement  

D – Project Drawings 

E – Hydraulic Technical Memo 

 

 

Prepared by: Sungho Lee, Engineer, Water Resources, Projects Section 

Document Review: Nancy C. Moricz, Senior Engineer, Projects and Environmental Branch 

 Andrea Buckley, Senior Environmental Scientist (Specialist) 

 Eric Butler, PE, Projects and Environmental Branch Chief 

 Len Marino, PE, Chief Engineer 

Legal Review Nicole Rinke, Deputy Attorney General 
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DRAFT 
STATE OF CALIFORNIA                           

THE RESOURCES AGENCY 

THE CENTRAL VALLEY FLOOD PROTECTION BOARD 
 

 

PERMIT NO. 18984 BD 
This Permit is issued to: 

 

 California Department of Transportation (Caltrans) 

  Attn:  Tom Fisher 

  2015 East Shields Avenue, Suite 100 

  Fresno, California 93726 

 

 

 

Caltrans proposes to construct a four (4) lane expressway over the Byrd Slough. 

The two bridges to be constructed at Byrd Slough PM R77.48 will both be 160 

feet in length but differing in width. The right side eastbound bridge will be 80 

feet wide and the left side westbound bridge is to be 42 feet wide. Both bridges 

will span Byrd Slough with two rows of cast in place concrete columns with pier 

footings. 

   

 

The project is located upstream from the existing Route 180 bridge over Byrd 

Slough near Minkler in Fresno County (Section 10, T14S, R23E, MDB&M, 

Kings River Conservation District, Byrd Slough, Fresno 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 



 

ATTACHMENT B – DRAFT PERMIT NO. 18984 
 

Page 2 of 6 
DWR 3784 (Rev. 9/85) 

other land. 

 

FOUR:  The approved work shall be accomplished under the direction and supervision of the State Department of Water Resources, and the 

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.  18984 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 the Central Valley Flood Protection 
Board (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 the 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 Board, the Department of Water Resources (DWR), 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 Board,  DWR, and their respective 
officers, agents, employees, successors and assigns, safe and harmless, of and from all claims and 
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damages related to the Board's approval of this permit, including but not limited to claims filed 
pursuant to the California Environmental Quality Act.  The Board and DWR 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 Board, DWR, 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 Board and DWR expressly reserve the right to supplement or take over their 
defense, in their sole discretion.  
 
SEVENTEEN: The Board, DWR, and the Kings River Conservation District 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.  
 
EIGHTEEN: If the permittee does not comply with the conditions of the 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.  Permittee acknowledges that State law 
allows the imposition of fines in enforcement matters. 
 
 
PERMITTING AND AGENCY CONDITIONS 
 
NINETEEN: Board staff received a letter, dated April 20, 2015, from the U.S. Army Corps of 
Engineers (USACE) District Engineer stating that the District Engineer has no comments or 
recommendations regarding flood control because the proposed work does not affect a federally 
constructed project.  This letter is attached to this permit as Exhibit A and is incorporated by 
reference. 
 
TWENTY: The permittee agrees to incur all costs for compliance with local, State, and Federal 
permitting.  If any conditions issued by other agencies conflict with any of the conditions of this permit, 
then the permittee shall resolve conflicts between any of the terms and conditions that agencies might 
impose under the laws and regulations it administers and enforces.  
 
 
PRE-CONSTRUCTION 
 
TWENTY-ONE: The permittee shall contact the Kings River Conservation District by phone, (559) 
237-5567, at least thirty (30) days prior to the commencement of work. 
 
TWENTY-TWO: The permittee shall contact the Board by telephone at (916) 574-0609, and submit 
the enclosed postcard 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. 
 
TWENTY-THREE: 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 
Board within thirty (30) calendar days of beginning the project. 
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TWENTY-FOUR: The permittee shall provide construction supervision and inspection services 
acceptable to the Board.  
 
TWENTY-FIVE: 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 two sets of 
detailed plans and specifications and supporting geotechnical and / or hydraulic impact analyses to 
the Board's Chief Engineer, for any and all temporary, in channel, or levee prism work that may have 
an impact during the flood season from November 1 through July 15.  The Board may request 
additional information as needed and will seek comment from the USACE 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-SIX: 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 Board. 
 
TWENTY-SEVEN: All addenda and contract change orders made to the approved plans and / or 
specifications by the permittee after the 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 USACE 
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-EIGHT: No construction work of any kind shall be done during the flood season from 
November 1st to July 15th without prior approval of the Board. 
 
TWENTY-NINE: All debris generated by this project shall be disposed outside of the Byrd Slough 
floodway. 
 
THIRTY: No material stockpiles, temporary buildings, or equipment shall remain in the floodway 
during the flood season from November 1 to July 15. 
 
THIRTY-ONE: Rock slope revetment shall be uniformly placed and properly transitioned into the 
bank, levee slope, or adjacent original ground and in a manner which avoids segregation. 
 
THIRTY-TWO: The recommended minimum thickness of revetment, measured perpendicular to the 
bank or levee slope is 18 inches below the usual water surface and 12 inches above the usual water 
surface. 
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THIRTY-THREE: 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-FOUR: Density tests by a certified materials laboratory will be required to verify compaction 
of backfill within the Byrd Slough floodway. 
 
THIRTY-FIVE: Backfill material for excavations within the bank 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, or 97 percent per ASTM D 698-91, and 
above optimum moisture content. 
 
THIRTY-SIX: 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. 
 
THIRTY-SEVEN: The permittee shall be responsible for all damages due to settlement, consolidation, 
or heave from any construction-induced activities. 
 
 
VEGETATION / ENVIRONMENTAL MITIGATION 
 
THIRTY-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 
to July 15. 
 
THIRTY-NINE: In the event that scour of channel bed injurious to the Byrd Slough floodway occurs 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 
 
FORTY: The permittee shall be responsible for repair of any damages to the Byrd Slough floodway 
due to construction, operation, or maintenance of the proposed project. 
 
FORTY-ONE: Within 120 days of completion of the project, the permittee shall submit to the 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 Board 
permit conditions and submitted drawings and specifications. 
 
 
OPERATIONS AND MAINTENANCE 
 
FORTY-TWO: The permittee shall be responsible for repair of any damages to the levee, channel, 
banks, floodway, or any other flood control facilities due to construction, operation, or maintenance of 
the proposed project. 
 
FORTY-THREE: The permittee shall maintain the permitted encroachment(s) within the utilized area 
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in the manner required and as requested by the authorized representative of the Board, DWR, or any 
other agency responsible for maintenance. 
 
FORTY-FOUR: 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. 
 
FORTY-FIVE: Drainage from the bridge or highway shall not be discharged directly into Byrd Slough 
without proper erosion control measures in-place. 
 
FORTY-SIX: 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 Board. 
 
FORTY-SEVEN: All debris that may accumulate around the bridge piers and abutments within Byrd 
Slough shall be completely removed from the floodway following each flood season. 
 
FORTY-EIGHT: The permitted encroachment(s) shall not interfere with the flood conveyance 
capability of the Byrd Slough floodway.  If the permitted encroachment(s) are determined by any 
agency responsible for operation or maintenance of the Byrd Slough floodway to interfere, the 
permittee shall be required, at the permittee's cost and expense, to modify or remove the permitted 
encroachment(s) under direction of the Board.  If the permittee does not comply, the Board may 
modify or remove the encroachment(s) at the permittee's expense. 
 
FORTY-NINE: At the request of either the permittee or the Board the permittee and the Board shall 
conduct joint inspections of the project and the Byrd Slough floodway after significant flood events or 
flood seasons to assess the integrity and operation of the project, and to assess and respond to any 
adverse impacts on the floodway or adjacent properties.  
 
 
PROJECT ABANDONMENT, CHANGE IN PLAN OF FLOOD CONTROL 
 
FIFTY: If the project works, or any portion thereof, is to be abandoned in the future, the permittee 
shall abandon the project under direction of the Board at the permittee's cost and expense. 
 
FIFTY-ONE: The permittee may be required, at the 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 
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State of California 

California State Transportation Agency 

DEPARTMENT OF TRANSPORTATION 

“Provide a safe, sustainable, integrated and efficient transportation system  

to enhance California’s economy and livability” 

M e m o r a n d u m Serious drought. 

Help save water! 

A Final Hydraulic Report (FHR) dated 2/3/14 and HEC-RAS hydraulic model files for the above-

mentioned bridge project were electronically submitted to Central Valley Flood Protection Board 

(CVFPB) and U.S. Army Corps of Engineers (USACE) (via CVFPB) in February 2014 for permit 

review purposes.  The 2014 FHR and hydraulic model provided a hydraulic/scour analysis based on 

CVFPB’s official design flow of 2,500 cfs for Byrd Slough (main channel) and included cases for 

both existing (pre-project) and proposed (post-project) conditions. 

For each individual low-flow channel downstream of the flow split location (which occurs just north 

of State Route 180 (“East Kings Canyon Road”), CVFPB had provided assumed discharges of 

1,250 cfs for Byrd Slough and 1,250 cfs for Cameron Slough Tributary based on a document dated 

1/27/12.  The discharges provided by CVFPB for the low-flow channels were based on an assumed 

flow distribution of 50/50 (50% in each low-flow channel) of Byrd Slough (main channel). 

This Technical Hydraulic Memorandum (“May 2015 Memo”) is considered supplementary to the 

2014 FHR and is intended to provide additional hydraulic information as requested by CVFPB.  This 

study provides additional hydraulic analysis results for Byrd Slough based on an updated assumed 

discharge that was estimated from a revised flow distribution of Byrd Slough (main channel).  The 

updated hydraulic model is a copy of the 2014 FHR hydraulic model that has been modified to 

include the additional analysis and assumptions. 

Although some selected information from the 2014 FHR study have been included below, this study is 

intended to provide supplementary hydraulic analysis results for permit review purposes.  Considering 

the supplementary nature of this May 2015 Memo, the 2014 FHR study should be reviewed prior to 

reviewing the following information.  In general, please refer to the 2014 FHR for more complete and 

detailed information (as applicable).  As discussed in the Caltrans/CVFPB meeting held on 4/16/15, 

some additional information is included in this memo to facilitate the permit review. 

To: SUNGHO LEE 
Department of Water Resources 

Central Valley Flood Protection Board 

3310 El Camino Avenue, Room 151 

Sacramento,  CA  95821 

Date: May 4, 2015 

File: Byrd Slough Bridge 

Br. No. 42-0437 L/R 

06-Fre-180-PM 77.19 

EA:  06-342531 

(EFIS: 06 0000 0382)
From: JOSE VARGAS  

Department of Transportation (Caltrans) 

Division of Engineering Services 

Structure Hydraulics & Hydrology Branch 

1801 30th Street, Sacramento, CA 95816 

Subject:  Technical Hydraulic Memorandum for Byrd Slough (Br. No. 42-0437 L/R), Permit # 18984 

ATTACHMENT E - HYDRAULIC TECHNICAL MEMO



SUNGHO LEE 

May 4, 2015 

Page 2 of 14 

“Provide a safe, sustainable, integrated and efficient transportation system 

 to enhance California’s economy and livability” 

General Notes: 

1) For general comparison and evaluation purposes only, calculated water surface elevation (WSEL) and velocity

values as obtained directly from HEC-RAS output to two decimal places (0.01) may have been included for this

study; however, due to many factors affecting calculated values, reported WSEL’s and velocities are typically

rounded off to 0.1 feet and 0.1 ft/s, respectively.

2) Unless otherwise indicated, elevations shown in this report are based on the National Geodetic Vertical Datum

of 1929 (NGVD29).  Reported elevations are rounded off to 0.1 feet.

3) Unless otherwise indicated, the following channel names are used for this study:

• Byrd Slough (main channel) - the main channel upstream (U/S) of the flow division location

• Cameron Slough Tributary - the western low-flow channel downstream (D/S) of the flow division location

• Byrd Slough - the eastern low-flow channel downstream of the flow division location

SUPPLEMENTARY STUDY 

This May 2015 Memo is considered a supplementary study.  Please review the 2014 FHR dated 

2/3/14 prior to reviewing the following information. 

PROJECT DESCRIPTION 

The Kings Canyon Expressway (Segment 3) project proposes a route re-alignment for a section of State 

Highway/Route 180 (also known as the “East Kings Canyon Road” - Source: Google Maps) in Fresno 

County. The new route would be located along a new northern alignment located upstream of the 

existing highway. The project would include the construction of several bridge structures and culverts 

along the revised route, including parallel Byrd Slough Bridges (Br. No. 42-0437 Left & Right). 

As discussed in the 2014 FHR, Rock Slope Protection (RSP) is proposed for both new bridge 

abutment locations as shown on the Bridge Plans.  The proposed RSP areas extend from upstream 

and downstream along each bridge abutment (embankment), providing a continuous RSP coverage 

area across both parallel bridges and also reducing the local water velocities near the abutments (due 

to a slightly higher roughness coefficient).  The proposed RSP at Abutment 1 (west side) is intended 

to only provide local “surface armoring”, while the proposed RSP design at Abutment 4 (east side) is 

intended to provide long-term, local abutment scour countermeasures and is based on the design 

guidelines presented in Hydraulic Engineering Circular No. 23 (HEC-23, Bridge Scour and Stream 

Instability Countermeasures, 3
rd

 Edition, September 2009) and the California Bank and Shore Rock

Slope Protection Design manual (CABS-RSP, 3
rd

 Edition, October 2000).

DISCHARGE 

The 2014 FHR includes a complete hydraulic/scour analysis based on CVFPB’s assumed design flow of 

1,250 cfs.  As mentioned previously, this study provides updated hydraulic results based on a revised 

flow distribution for Byrd Slough (main channel).  Considering the updated discharge for Byrd Slough is 

significantly lower than the discharge assumed for the 2014 FHR study, the hydraulic/scour analysis 

completed for the 2014 FHR is considered to be more conservative for bridge design purposes. 
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The 2014 FHR study considered an assumed discharge of 1,250 cfs for Byrd Slough which was 

provided by CVFPB and based on CVFPB’s assumed flow distribution of Byrd Slough 

(main channel) into Byrd Slough and Cameron Slough Tributary.  The CVFPB assumption was that 

half (50%) of the total 2,500 cfs entered each low-flow channel at the flow division location. 

However, the CVFPB-assumed discharge for Byrd Slough is significantly conservative and greater 

than the local low-flow channel capacity upstream of the proposed bridge site. 

Reviewing the WSEL results in the 2014 FHR Model using direct side-by-side comparisons of 

directly-adjacent channel cross-sections for Byrd Slough and Cameron Slough Tributary indicated 

local WSEL’s significantly higher in Byrd Slough between the flow division (split) location and the 

proposed bridge site.  The WSEL’s and local channel/ground/floodplain elevations suggested a 

significant imbalance of discharge assumed for each low-flow channel within this section of Byrd 

Slough.  It may be noted that some distance downstream of the proposed bridge site, the discharges 

appeared more balanced based on local channel conveyance capacity of each low-flow channel. 

In the area between the flow split location and the proposed bridge site, the discharge imbalance caused 

severe overbanking of the main channel in Byrd Slough due to exceeding the local channel conveyance 

capacity.  To provide a more balanced and reasonable flow distribution for Byrd Slough and Cameron 

Slough Tributary, an updated flow distribution for Byrd Slough was estimated based on a simplified 

“matching WSEL” balance assumption (i.e. local flow conveyance capacity) for the Existing (pre-

project) Condition at a reference location just upstream of the proposed bridge.  Using trial and error, 

discharges for Byrd Slough and Cameron Slough Tributary were determined which resulted in a 

“matching WSEL” between the two adjacent reference cross-section locations just upstream of the 

proposed bridges.  Based on the simplified analysis, the calculated flow distribution for “matching 

WSEL” at the reference location were roughly 25.2% for Byrd Slough and 74.8% for Cameron Slough 

Tributary, which result in calculated discharges of 630 cfs and 1,870 cfs, respectively. 

The significant reduction of discharge in Byrd Slough based on the revised flow distribution resulted 

in a higher discharge for Cameron Slough Tributary to compensate for the reduction in Byrd Slough. 

Considering the already-relatively conservative CVFPB discharge of 2,500 cfs for Byrd Slough 

(main channel) and then adding the significant increase in discharge to Cameron Slough Tributary 

from Byrd Slough, the final flow distribution percentages used for the study were slightly adjusted 

and balanced to mitigate for some of the potential effects of using the much more conservative 

discharge assumption at Cameron Slough Tributary. 

The official CVFPB Design Flow for “Byrd Slough” (main channel) is 2,500 cfs; the flow distribution of 

the total flow of Byrd Slough (main channel) entering Byrd Slough and Cameron Slough Tributary is 

assumed.  For the purpose of this study only, the updated assumed discharge based on the revised flow 

distribution for Byrd Slough is referred to as the “Assumed CVFPB Design Flow (or Discharge)”.  The 

assumed flow distribution and discharges considered for this study are shown in Table 1. 
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Table 1 - Updated Discharges Based on Revised Flow Distribution 

2014 FHR Study May 2015 Memo Study 

 Byrd Slough (main channel) 2,500 cfs (100%) 2,500 cfs (100%) 

 Byrd Slough 1,250 cfs (50%) 700 cfs (28%) 

 Cameron Slough Tributary 1,250 cfs (50%) 1,800 cfs (72%) 

NOTE:  The official CVFPB Design Flow for (main) “Byrd Slough” is 2,500 cfs; the flow distribution is assumed 

Flow Distribution Along the Study Reach 
Overall, the HEC-RAS results and a general comparison of local ground/channel/floodplain 

elevations suggest that between the flow split location and the proposed bridge site (and some 

distance downstream), most of the Byrd Slough (main channel) discharge may be conveyed 

downstream in Cameron Slough Tributary.  Just upstream of the existing State Route 180 bridges, it 

is possible that some flow (assuming lateral conveyance is possible via local low-spots and other 

connections) may potentially exit Cameron Slough Tributary and re-enter Byrd Slough just before 

crossing through the existing bridge waterway (Kings River Overflow, Br. No. 42-0074). 

Although some potential flow re-distribution may occur just upstream of the existing State Route 180, 

the updated discharge based on the revised flow distribution considers a more realistic flow 

distribution upstream of the proposed bridge which is based on local channel conveyance capacity and 

local ground/channel/floodplain elevations as compared to the CVFPB-assumed flow distribution 

considered for the 2014 FHR study.  In addition, assuming that some flow re-distribution does occur 

just upstream of the existing State Route 180, the flow re-distribution would be expected to similarly 

occur under both existing (pre-project) and proposed (post-project) conditions and therefore is 

assumed to occur independently of the proposed project. 

Conservative CVFPB Design Flow 
Based on available information, the official CVFPB Design Flow of 2,500 cfs for Byrd Slough 

(main channel) appears to be a significantly conservative design flow.  As discussed in the 2014 FHR, 

the two principal sources of flow entering Byrd Slough (main channel) are the Alta Wastegate Weir 

(or “Alta Wasteway”) and the “old” Byrd Slough channel, both of which divert water from the 

Alta Canal.  The Alta Canal Headgate (located on Alta Canal at North Frankwood Avenue and just 

south of the Alta Wastegate) controls discharges entering Alta Main Canal to the south. 

Considering the two main sources of flow entering Byrd Slough (main channel), the CVFPB design 

flow appears to be based on the very conservative assumption that the Alta Main Canal Headgate is 

completely closed off and all upstream flows would enter Byrd Slough (main channel).  Considering 

the significant size of Alta Canal and its potential conveyance capacity, it would not be reasonably-
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expected that all the flow (2,500 cfs) would be forced entirely into Byrd Slough (main channel) 

while having the Alta Canal convey no flow at all.  In a rare extreme flood event, it would be 

expected that a more reasonable flow distribution between Byrd Slough (main channel) and 

Alta Canal would be implemented, such as based on conveyance capacity, in order to mitigate flows 

in both channels. 

Considering a significantly conservative design flow for hydraulic/scour purposes will accordingly 

provide conservative results.  Considering assumed discharges that are higher than the actual design 

capacity and flow conveyance capacity of Byrd Slough and Cameron Slough Tributary may 

potentially result in some unusual or unexpected hydraulic results. 

HYDRAULIC MODEL 

As mentioned previously, the 2014 FHR hydraulic model was copied and modified based on the 

revised flow distribution.  The updated model for this study is referred to as the “May 2015 Model”. 

As noted in the 2014 FHR, the 2014 FHR Model includes all three study reaches in a single 

hydraulic model:  Byrd Slough (main channel), Cameron Slough Tributary, and Byrd Slough. 

The modifications to the originally-submitted model includes the following changes: 

1) the assumed flow distribution (discharges) for Byrd Slough and Cameron Slough Tributary

have been updated to better reflect local channel conveyance capacities

2) ineffective flow areas for existing and proposed conditions have been revised for the updated

flow distribution

3) due to the  updated flow distribution and reduced discharge for Byrd Slough, assumed

floating drift for the Proposed Byrd Slough Bridges was not considered applicable for this

study; floating drift at the piers is not included for the Proposed Byrd Slough Bridges

4) for hydraulic evaluation purposes, culverts have been included in the Cameron Slough

Tributary study reach for additional flow conveyance purposes in the floodplain area

In addition to the changes to the model itself, some of the names used for the Plans, Flow Data, and 

other descriptions within the updated HEC-RAS model may have been modified for clarification 

purposes. 

WSEL  AND VELOCITY CHANGES 

Although the May 2015 Model includes all three study reaches in a single hydraulic model: 

Byrd Slough (main channel), Cameron Slough Tributary, and Byrd Slough, only the hydraulic results 

for Byrd Slough are included in this study.  The results for Cameron Slough Tributary are available 

in a separate May 2015 Memo for Cameron Slough Tributary.  The results for Byrd Slough (main 

channel) were not included since there were no calculated changes to WSEL or velocity observed 

from the existing to proposed conditions. 
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HEC-RAS Output Table Results 

Based on calculated WSEL and velocity results from HEC-RAS output tables for the Byrd Slough study 

reach, the maximum and minimum calculated increases and decreases between existing and proposed 

conditions based on the Assumed CVFPB Design Flow of 700 cfs for Byrd Slough are provided in 

Table 2.  The WSEL and velocity results from the “Standard Table 1” and “Six XS Bridge” tables were 

reviewed and the larger (magnitude) calculated value of both tables is shown in Table 2.  For reference 

purposes, calculated hydraulic results (Standard Table 1 and Six XS Bridge tables) for Byrd Slough and 

channel cross-sections are included in the Attachments. 

Table 2 - HEC-RAS Output Table Results 

Calculated Difference Between 

Existing Conditions and Proposed Conditions 

Assumed CVFPB Design Flow (700 cfs) 

∆WSEL
(feet)

∆ Velocity
(ft/s) 

Maximum Decrease 0.01 0.28 

Maximum Increase 0.08 0.05 

NOTES: 

∆ denotes “change in”

WSEL = “W.S. Elev” variable in the HEC-RAS table = calculated water surface from energy equation 

Velocity = “Vel Chnl” variable in the HEC-RAS table = average velocity of flow in main channel 

Calculated WSEL/velocity values shown to 0.01 are intended for discussion and evaluation purposes only.  Reported 

WSEL/velocity values are typically rounded off to the nearest 0.1. 

River Station Locations of Maximum WSEL/Velocity from Table 2 

Assumed CVFPB Design Flow (700 cfs) 
• Maximum increase in WSEL of 0.08 feet occurs at River Station 1,621.3 feet.

• Maximum decrease in WSEL of 0.01 feet occurs at multiple locations:

River Stations 2,513.7;   1,716.5;   and 1,678.7 feet

• Maximum increase in velocity of 0.05 ft/s occurs at River Station 1,678.7 feet.

• Maximum decrease in velocity of 0.28 ft/s occurs at River Station 1,647.2 feet.
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Figure 1 - HEC-RAS Model WSEL Profiles Near the Bridges 
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WSEL Comparison at Proposed Bridge Site 

As mentioned previously, the results in Table 2 provide the minimum and maximum (magnitude) 

changes in WSEL and velocity based on the HEC-RAS output results from the Standard Table 1 and 

Six XS Bridge tables, which generally provide global model results for the entire study reach.  However, 

as discussed in the 2014 FHR, the WSEL values provided in these two output tables do not directly 

provide the calculated WSEL difference/change between existing and proposed conditions at the 

proposed upstream and downstream bridge face locations.  The interpolated results of the WSEL profile 

for existing conditions at the proposed upstream/downstream bridge face locations may be obtained in 

the WSEL Profile Plot to manually calculate WSEL differences at these two reference locations. 

Hydraulic result output tables generated by the HEC-RAS program provide hydraulics results 

(as applicable) at each channel cross-section location.  The proposed condition includes channel 

cross-sections at the upstream and downstream faces of proposed roadway/bridge.  However, the 

upstream and downstream bridge face cross-sections in the proposed conditions do not exist in the 

existing (“no bridge”) condition model.  Therefore, no direct hydraulic results are available at the 

upstream/downstream bridge face cross-sections at the proposed bridge for the existing condition 

model.  For example, the upstream face of proposed (upstream/Left) bridge is located at 

River Station 1,586.3 feet (River Station “1505.3 BR U”) in the proposed condition model. 

River Station 1,586.3 feet (channel cross-section) does not exist in the existing condition model in 

order to have hydraulic results computed at that location. 

The calculated differences in WSEL between existing and proposed conditions at the upstream and 

downstream faces of proposed bridges are shown in Table 3. 

Table 3 - WSEL Comparison at Proposed Bridge Site 

(Assumed CVFPB Design Flow = 700 cfs) 

HEC-RAS 

River Station 

River Station 

Reference Location 
Condition 

 WSEL 

(feet, NGVD29) 

 WSEL 

Difference 

(feet) 

1586.3 (feet) 
Upstream Face of 

Upstream/Left Bridge 

Proposed 394.72 
0.01 

Existing 394.73 

1436.9 (feet) 
Downstream Face of 

Downstream/Right Bridge 

Proposed 393.88 
0.01 

Existing 393.89 

NOTES: 

(1) For general comparison and evaluation purposes only, calculated WSEL values to 0.01 feet from HEC-RAS output 

are included in the table.  Reported WSEL’s are typically rounded off to 0.1 feet. 

(2) River Station 1586.3 feet = River Station “1505.3 BR U”     (BR U = upstream bridge face) 

River Station 1436.9 feet = River Station “1505.3 BR D”     (BR D = downstream bridge face) 

ATTACHMENT E - HYDRAULIC TECHNICAL MEMO



SUNGHO LEE 

May 4, 2015 

Page 9 of 14 

“Provide a safe, sustainable, integrated and efficient transportation system 

 to enhance California’s economy and livability” 

Upstream and Downstream WSEL Change Limits 

In the HEC-RAS output tables, there are several unusual locations with calculated WSEL changes of 

(+/-) 0.01 feet (0.12 inches).  Re-running a model requires the HEC-RAS program to recalculate all 

hydraulic results, which may potentially result in slightly different variations in the decimal values of 

reported hydraulic results each time the model is “run".  In terms of magnitude, 0.01 feet in WSEL is 

considered relatively negligible for practical hydraulic considerations.  Considering that small (decimal 

value) changes to calculated hydraulic results may potentially occur due to re-calculation and rounding 

off by the HEC-RAS program, the WSEL changes of (+/-) 0.01 feet in the results were disregarded for 

the “WSEL convergence” evaluation purposes discussed below. 

In order to estimate the overall limits of WSEL changes both upstream and downstream of the 

proposed bridge site, the location of the upstream and downstream WSEL convergence points (i.e. the 

location of no observed change between existing and proposed WSEL’s) was determined.  Based on 

HEC-RAS results to 2 decimals (disregarding WSEL changes of 0.01 feet), the upstream WSEL 

convergence point occurs at River Station 1678.7 feet.  Based on the difference in River Station values 

(representing the distance measured along the main channel centerline), the upstream limit is roughly 

92.4 feet upstream of River Station 1586.3 (the upstream bridge face of the proposed upstream/Left 

bridge).  There are no calculated changes to WSEL (or velocity) downstream of the proposed bridges. 

Overall, based on the calculated changes in WSEL’s from existing to proposed conditions 

(disregarding the 0.01 feet changes in WSEL), the proposed WSEL varied from 0 to a maximum of 

0.08 feet (higher than existing).  For calculated changes to velocity, the proposed velocity varied 

from “- 0.28 ft/s” (lower than existing) to a maximum of 0.05 ft/s (higher than existing).  

Minimum Bridge Soffit Elevation / Freeboard 

Calculated minimum bridge soffit elevations and available freeboard at the Proposed Byrd Slough 

Bridges based on the new flow distribution discharge have been updated.  As discussed in the 

2014 FHR, the controlling location with the least amount of local (available) freeboard for the entire 

bridge site occurs at the upstream face of the upstream/Left bridge at Abutment 4 (east side).  The 

calculated local minimum bridge soffit elevation at this location is roughly 399.3 feet. 

Based on an estimated maximum local WSEL of 394.7 feet at the same reference location, the 

proposed minimum bridge soffit elevation provides roughly 4.6 feet of available local freeboard 

(clearance) above the calculated WSEL.  For information purposes, the estimated local freeboard 

available at the other 3 similar reference locations (at the extreme “corners” of the two bridges - i.e. 

at the upstream/downstream faces at each abutment) are roughly 5.1 feet, 5.2 feet, and 5.7 feet. 

Peak Velocity at Bridge Site 

The 2014 FHR study indicated a local peak (water) velocity in the main channel of 7.2 feet per 

second (ft/s) at the proposed bridge site.  Based on the updated flow distribution discharge of 

700 cfs, the local peak (water) velocity in the main channel is roughly 6.0 ft/s at the bridge site. 
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CVFPB Summary Table 

Below is an updated version of the CVFPB Summary Table included in the 2014 FHR which 

summarizes expected changes at the proposed bridge site between the existing and proposed 

conditions with respect to the proposed project.  (Refer to 2014 FHR for further discussion) 

Table 3 - CVFPB Existing and Proposed Hydraulic Results Comparison 

Design 

Discharge 

Existing (Pre-Construction) Proposed (Post-Construction) 
Change, ∆ 

(Existing to Future) 

Soffit 

Elevation 
WSEL Velocity Freeboard 

Soffit 

Elevation 
WSEL Velocity Freeboard 

∆

WSEL 

∆

Velocity 

(cfs) (feet) (feet) (ft/s) (feet) (feet) (feet) (ft/s) (feet) (feet) (ft/s) 

700 N/A 394.7 3.7 N/A 399.3 394.7 3.5 4.6 0 - 0.2 

NOTES: 

(1) The WSEL comparison location is the upstream face of the upstream/Left bridge at River Station 1586.3 feet.  The 

velocity comparison location is the first cross-section upstream from the bridge site at River Station 1621.3 feet. 

The "Soffit Elevation" and "Freeboard" values reported in Table 3 are based on the local soffit and local freeboard 

at the upstream face of the upstream/Left bridge at River Station 1586.3 feet. 

(2) The “Velocity” shown in the table represents the “average velocity of flow in main channel”. 

(3) Elevations are rounded off to 0.1 feet and are referenced to the NGVD29 vertical datum. 

OTHER CONSIDERATIONS 

Additional information has been included below in this document based on discussions at the 

Caltrans/CVFPB Meeting held on April 16, 2015.  The information below is intended to provide 

additional details and further clarification.  Some of the information presented below is discussed in 

more detail in the 2014 FHR. 

Calculated WSEL & Velocity Increase Factors 

Calculated differences in WSEL and velocity values between existing (pre-project) and proposed (post-

project) conditions may be affected by many factors.  Some factors for Byrd Slough and in general are 

briefly discussed below and include: (1) general limitations of one-dimensional hydraulic modeling, 

(2) flow conveyance differences between the existing and proposed conditions near the proposed 

roadway/bridge location, (3) differences in ineffective flow areas (ineffective flow area boundaries) 

between the existing and proposed conditions, and (4) assumed drift conditions in the model. 
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General Limitations of One-Dimensional Hydraulic Modeling 

It is important to note that one-dimensional hydraulic modeling attempts to simulate often-complex, 

three-dimensional (real-world) hydraulic environments within a simplified one-dimensional hydraulic 

modeling environment.  General limitations of one-dimensional hydraulic modeling and analysis 

generally require some simplified assumptions and calculation routines by the software to provide 

hydraulic results.  At some bridge structures and floodplain areas where more complex flow conditions 

may exist, WSEL/velocity (and other hydraulic) results provided by the HEC-RAS program at bridge 

structures may potentially include some unusual or unexpected results due to limitations of the program. 

Differences in Ineffective Flow Areas (Ineffective Flow Area Boundaries) 

Ineffective flow areas (ineffective flow area boundaries) in one-dimensional hydraulic modeling are 

generally used to represent and define areas within channel cross-sections where flow is not being 

actively conveyed in the downstream direction (i.e. where the water velocity in the downstream 

direction is zero or effectively zero).  Ineffective flow areas are used to represent areas with stagnant 

or ponded water and storage areas.  Water may be present in ineffective flow areas, but is considered 

to not contribute to active flow conveyance in the downstream direction. 

For typical bridge situations, ineffective flow areas are generally used near bridges (or other flow 

conveyance structures such as culverts) to define areas that are considered “inactive” for flow 

conveyance purposes in the downstream direction.  By defining ineffective flow areas, areas with 

active downstream (flow) conveyance are also defined in the model. 

Ineffective flow areas are also often used in modeling floodplain areas located adjacent to or some 

distance away from the main channel, such as relatively wide, flat, shallow-depth floodplain areas 

not actively conveying flow in the downstream direction.  Relatively wide and flat floodplains with 

shallow depths are generally more likely to be considered or include ineffective flow areas due to the 

increased effect of local roughness coefficient values (roughness coefficient as a function of depth) 

and relatively flat downstream gradients (longitudinal “channel” slopes). 

The use of ineffective flow areas in a model may directly and/or indirectly affect hydraulic 

calculations and results in the HEC-RAS program due to hydraulic computation routines and 

changes in hydraulic characteristic/parameters related to ineffective flow areas.  Significant 

differences in ineffective flow areas (boundaries) between existing and proposed conditions may 

cause some observed differences in calculated WSEL and velocity. 

For the updated Byrd Slough model, revised ineffective flow areas were defined for both existing and 

proposed conditions.  Due to the significantly lower discharge of 700 cfs considered for this study 

(compared to 1,250 cfs in the 2014 FHR study) and the revised flow conditions due to the smaller 

discharge, it was assumed that the effective flow area (actively conveying flow in the downstream 

direction) was mostly confined to the main channel area, which corresponds to the location of the 

proposed bridge waterway opening.  Therefore, the ineffective flow areas defined in the model were 

assumed to be the same for existing and proposed conditions for this study.  Refer to Attachment 2 
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For information purposes, the 2014 FHR Model required significantly different ineffective flow 

areas (boundaries) for the existing and proposed conditions due mainly to the significantly higher 

discharge considered for the 2014 study and due to the different flow conveyance methods across the 

proposed State Route 180 roadway between existing and proposed conditions.  The significantly 

different flow conditions and flow conveyance methods considered for the 2014 FHR required 

significantly different ineffective flow areas (boundaries) for the existing and proposed conditions. 

Drift Conditions 

As discussed in detail in the 2014 FHR, assumed floating drift was included in the 2014 FHR Model 

as a conservative assumption to address Kings River Conservation District (KRCD) concerns 

regarding potential floating drift conditions at the bridge.  The previous study considered an assumed 

CVFPB design flow of 1,250 cfs for Byrd Slough (as provided by CVFPB in January 2012). 

An assumed CVFPB design flow of 700 cfs for Byrd Slough was considered for this study based on an 

updated flow distribution estimate at the proposed bridge site.  Due to the significantly lower discharge 

in Byrd Slough and updated flow conditions (i.e. revised ineffective flow areas), assumed floating drift 

was not included for this study.  The calculated local water depths and velocities based on the 

updated discharge are not expected to be sufficient to carry significant drift to the piers. 

Scour Analysis 

As discussed in the 2014 FHR, the scour analysis for the proposed bridges was based on the 

significantly more conservative discharge of the CVFPB Design Flow of 1,250 cfs for Byrd Slough. 

As mentioned previously, RSP is proposed at both abutment locations (both bridges) and would extend 

between the bridge abutments of the parallel bridges to provide continuous RSP protection along the 

common banks.  As noted in the 2014 FHR, the local channelbed material was conservatively assumed 

to be fully scourable for potential scour evaluation purposes.  It was further noted that the estimated 

scour depths provided in the report and/or thalweg migration assumptions considered in the study may 

be potentially limited by actual geotechnical site conditions and other site-specific factors. 

Channelbed armoring effects due to the sufficient presence of larger-sized (gravel/cobble) material 

in the top surface layer of the channelbed may generally help reduce local pier scour (depths) as 

compared to small-sized, non-cohesive sandy soil.  Larger-sized (and heavier) channelbed particles 

tend to better resist local scour forces as compared to smaller-sized material since higher velocities 

are generally required to initiate movement of larger/heavier soil particles. 

When applicable based on local channelbed (soil) material characteristics/properties and certain flow 

conditions, a “coarse-bed armoring” equation for local pier scour in coarse soils is available which 

may reduce calculated scour depths.  The local pier scour estimates determined in the 2014 FHR 

study did not consider the coarse-bed armoring equation due to the unavailability of required 

channelbed (soil) material characteristics/properties (i.e. channelbed material gradation analysis 

results).  Therefore, the scour depths estimated for the piers may be slightly conservative by not 

considering any potential channelbed armoring effects. 
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Bridge site photos at the proposed bridge location (Refer to Attachment 8) and field observations 

indicate larger-sized (gravel/ cobble) material located within the main channel area.  Although 

coarse-bed armoring was not considered for the 2014 FHR scour evaluation, it should be noted that 

bridge site photos and field observations indicate the presence of larger-sized (gravel/cobble) 

material at the proposed bridge site, which suggests some channelbed armoring effects may occur 

under typical flow conditions.  The final Log-of-Test-Borings (LOTB) plan sheet at the proposed 

bridge site indicates the presence of larger-sized channelbed material (gravel/cobble) in the main 

channel area located beneath a relatively thin layer of silty sand with gravel/cobbles.  The  available 

LOTB descriptions for the existing bridge “Kings River Overflow, Br. No. 42-0074” located on 

Byrd Slough roughly 500 feet downstream of the proposed bridge site also similarly indicates the 

presence of larger-sized channelbed material (gravel/cobble) in the main channel area. 

Rural Location of Proposed Bridge Site 

The proposed new State Highway 180 roadway and Proposed Byrd Slough Bridges (and Proposed 

Cameron Slough Tributary Bridges) are located within a generally rural area with large areas of 

undeveloped land and relatively few structures.  Any impacts and risks due to any potential changes 

in WSEL or velocities within the study reach are generally considered significantly lower for rural 

areas than for urban areas. 
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This May 2015 Memo and all included attachments have been merged into a single PDF format file 

for convenience and to ensure delivery of all attachments when forwarded electronically.  Along 

with a copy of the originally-submitted 2014 FHR and this Memo, the electronic files for the 

updated HEC-RAS model for Byrd Slough are also being submitted for your review.  The revised 

Byrd Slough hydraulic model includes analysis for the Assumed CVFPB Design Flow of 700 cfs 

(based on a revised flow distribution), as discussed in the Memo. 

This memo was printed directly to "PDF format" and submitted electronically (via email) to CVFPB 

- there is no "original hardcopy" of this memo.  Please forward all submitted documents to the U.S. 

Army Corps of Engineers (USACE) for their permit review.  If you have any questions regarding 

this Memo, please contact Jose Vargas at (916) 227-9856 (email:  Jose_J_Vargas@dot.ca.gov) or 

the Structure Hydraulics & Hydrology Branch Chief, Steve Ng, at (916) 227-8018. 

Prepared by: 

______________________________ 

Jose J. Vargas, P.E. 

Registered Civil Engineer 

Registration Number   C 65612 
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c: Steve Ng, Structure Hydraulics & Hydrology Branch Chief, Caltrans, MS9-1/2I 

Tom Fisher, Central Region/District 6 Hydraulics Branch Chief, Caltrans 

Neil Bretz, Central Region/District 6 Project Manager, Caltrans 

Nancy Moricz, Central Valley Flood Protection Board, Section Chief, CVFPB 
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