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Meeting of the Central Valley Flood Protection Board 
August 28, 2015 

Staff Report 

Reclamation District 108  
Knight’s Landing Outfall Gates Fish Weir Project, Colusa County 

 

1.0 – ITEM  

Consider Central Valley Flood Protection Board (Board) approval to install a positive 
barrier (fish weir) immediately downstream of the Knights Landing Outfall Gates 
(KLOG), and to repair an erosion site along 100 linear feet of the right bank of the 
Colusa Basin Drain (Attachment A) immediately downstream of the KLOG structure by 
draft Permit No. 19037 (Attachment B).    

2.0 – APPLICANT  

Reclamation District 108 (RD 108) 

3.0 – PROJECT LOCATION  

The project is located at the Colusa Basin Drain (CBD) south of Road 108 near the town 
of Knights Landing (approximate population 1,000 per the 2010 Census) (Attachment 
A).   

4.0 – PROJECT DESCRIPTION  

RD 108 proposes to install a positive barrier fish weir (a metal picket or “Alaskan Weir”) 
on the downstream side of the KLOG to prevent adult salmon from entering the CBD.  
RD 108 also proposes to make erosion repairs on the right bank of the CBD 
(Attachment C).  The barrier will consist of new concrete wingwalls and picket weirs that 
would be constructed on an existing concrete apron.  The picket weirs would be raised 
and lowered remotely to prevent adult salmonids from passing through the KLOG.  The 
erosion repair would consist of placing riprap along 100 linear feet of bank, and 
restoring the levee design conditions by restoring the waterside slope to between 2.5:1 
and 3:1 (horizontal:vertical).    
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5.0 – AUTHORITY OF THE BOARD  

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

Title 23: 

 § 6 – Need for a Permit 

 § 108 – Existing Encroachments 

 § 112 – Streams Regulated and Nonpermissible Work Periods 

 § 113 – Dwelling and Structures Within an Adopted Plan of Flood Control 

 § 116 – Borrow and Excavation Activities 

 § 120 – Levees 

 § 121 – Erosion Control  

 § 131 – Vegetation 

6.0 – AGENCY COMMENTS AND ENDORSEMENTS  

The comments and endorsements associated with this project from all pertinent 
agencies are shown below: 

 The U.S. Army Corps of Engineers (USACE) 408 Decision Letter was received on 
August XX, 2015 and indicated that the USACE District Engineer has no objection to 
the project, subject to conditions.  This letter has been incorporated into the permit 
as Exhibit A. 

 The Department of Water Resources (DWR) conditionally approved this project in a 
letter dated June 19, 2015 (Attachment D). 

Board staff has incorporated the intent of DWR’s endorsement conditions into the draft 
permit as follows: 

Bullet No.1 (in Attachment D) has been addressed through DWR staff 
participation in bi-weekly coordination meetings with the applicant and all 
permitting agencies where the project design, permitting, and construction plans 
have been discussed. 

Bullet No. 2 has been incorporated into the project drawings.  

Bullet No. 3 has been incorporated into permit condition No. 32. 
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Bullet Nos. 4 and 5 have been incorporated into permit condition Nos. 16 and 17 

Bullet No. 6 was not incorporated into the draft permit because Board staff do not 
dictate specific conditions for the USACE to include in their 408 Decision Letter.   

Board staff has discussed the reasoning for inclusion or exclusion of these requested 
conditions with DWR staff, and DWR understands and accepts the permit as drafted.  

7.0 – PROJECT ANALYSIS 

7.1 – Project Construction Details 

The proposed project consists of construction of new concrete wing walls, installation of 
a metal picket weir (Alaskan Weir), installation of rock slope protection, and the removal 
of vegetation for construction access purposes.  All project features will be constructed 
on the downstream side of the KLOG structure.  The concrete wing walls and metal 
picket weir will be constructed on the existing concrete apron, and the metal picket weir 
will be designed to prevent salmon from entering into the KLOG gates.   

The new wing walls will be approximately 37 feet long (including the existing wing 
walls), 14 feet high, and 14 inches thick.  There will be approximately 16 feet between 
each wall.  The new wings walls will be constructed so that they incorporate the existing 
wing wall and will be constructed in place on the existing and dewatered concrete slab 
apron.  Rebar will be dowelled into the apron and encapsulated by the new wing walls.  
A total of five (5) 14-inch thick walls will be built creating four (4) individual channels 
extending out from the KLOG structure, with two (2) flap gates draining into each of the 
four (4) channels.  The existing catwalk will be removed and a new catwalk will be 
installed approximately two (2) feet higher than existing.     

The erosion repair site is at the base of the right bank of the CBD, immediately 
downstream from the KLOG.  The repairs will consist of placing riprap along 100 linear 
feet of bank and restoring the levee design conditions with a waterside slope between 
2.5:1 and 3:1 (horizontal:vertical).  Rock placement will extend approximately 30 feet up 
the bank.  

7.2 – Hydraulic Summary 

The KLOG is designed to protect the lower CBD from Sacramento River backwater and 
to help control CBD water levels during the irrigation season.  A hydraulic analysis 
(Attachment E) was conducted by CBEC Engineering for the applicant.  An existing 
CVFED HEC-RAS model data set was truncated down to the limits of the KLOG 
channel (between the Knights Landing Ridge Cut and the Sacramento River) and used 
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observed water stage and gate operations data from two time periods in 2010 and 2011 
as boundary conditions. 

The hydraulic assessment indicated that installation of the proposed fish weir will divert 
a small portion (less than 4%) of the total CBD discharge from the KLOG (flowing into 
the Sacramento River) to the Ridge Cut (flowing into the Yolo Bypass) due to the 
backwater effect of the weir (see Table 2 of Attachment E).  A conservative 5% of the 
total value was added to the estimated maximum daily flow diverted to the Yolo Bypass 
during four historic flood events (1986, 1997, 2006, and 2011).  The additional 
computed volume of flow diverted to the Yolo Bypass is insignificant (less than 0.01%) 
and should therefore not adversely affect peak stages during future flood events.  

Based on review of the submitted hydraulic analysis results Board staff has determined 
that the proposed KLOG project is expected to result in no adverse hydraulic impacts to 
the CBD, KLOG structure, or any facilities or channels of the Sacramento River Flood 
Control Project and State Plan of Flood Control.   

7.3 – Geotechnical Summary 

A geotechnical analysis was not completed for this project.  The work proposed will be 
conducted either in channel or above ground with minimal penetration or excavation 
therefore a geotechnical analysis is not required.   

8.0 – CEQA ANALYSIS  

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

 
The Board, as a responsible agency under CEQA, has reviewed the Initial Study and 
Mitigated Negative Declaration (IS/MND) (SCH No. 2015062004, June 2015) and the  
Mitigation Monitoring and Reporting Plan for the Knights Landing Outfall Gates Project, 
prepared by the lead agency, Reclamation District 108.  These documents, including 
project design, may be viewed or downloaded from the Board’s website at 
http://www.cvfpb.ca.gov/meetings/2015/08-28-2015.cfm under a link for this agenda 
item.  These documents are available for review in hard copy at the Board and 
Reclamation District 108 offices.   
 
Reclamation District 108 determined that the project would not have a significant effect 
on the environment on July 16, 2015 and filed a Notice of Determination on July 21, 
2015 with the State Clearinghouse.  Board staff finds that although the proposed project 
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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 IS/MND and address impacts to biological 
resources, cultural resources, hazards and hazardous materials, hydrology and water 
quality, and noise.  The description of the mitigation measures are further described in 
the adopted IS/MND. 

9.0 – CALIFORNIA WATER CODE SECTION 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 will make its decision based on the evidence in the permit application and 
attachments, this staff report, and any other evidence presented by any individual or 
group.  Scientific and technical review of the scope of work has been coordinated 
throughout the design and permit application review process with the USACE, U.S. 
Fish and Wildlife Service, U.S. Bureau of Reclamation, National Marine Fisheries 
Service, DWR, and California Department of Fish and Wildlife.   

 The best available science 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: 

The accepted industry standards for the work proposed under this permit as 
regulated by Title 23 have been applied to the review of this permit.  On the 
important issue of hydraulic impacts, RD 108 has had its hydraulic engineering 
consultant evaluate the proposed weir and has determined that the project will not 
cause adverse hydraulic impacts to Yolo Bypass.   

 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 Central Valley Flood Protection Plan and current Title 23 
standards because the proposed project is expected to cause no significant increase 
in WSE, no substantial increase in channel velocities, and no adverse geotechnical 
impacts to the Colusa Basin Drain, Yolo Bypass or any SPFC facilities. 
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 Effects of reasonable projected future events, including, but not limited to, changes 
in hydrology, climate, and development within the applicable watershed: 

     There are no foreseeable projected future events that would impact this project.   

   

10.0 – STAFF RECOMMENDATION  

Staff recommends that the Board: 

Adopt: 

 the CEQA findings; 

Approve: 

 draft Encroachment Permit No. 19037 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 – Location Map and Photos 

B – Draft Permit No. 19037 

Exhibit A:  USACE 408 Decision Letter 

C – Project Drawings 

D – DWR Endorsement Letter 

E – Hydraulic Analysis Summary 
 
 
 
 
 
Prepared By: Ilene Wellman-Barbree, PE, Senior Engineer, Projects and Environmental Branch 
Environmental Review: Andrea Buckley, Senior Environmental Scientist (Specialist) 
Staff Report Review: Eric Butler, PE, Supervising Engineer, Projects and Environmental Branch Chief 
 Mitra Emami, PE for Len Marino, PE, Chief Engineer 
 Nicole Rinke, Deputy Attorney General 
 Leslie Gallagher, Acting Executive Officer 



 

 

Figure 1 – Knights Landing Outfall Gates - Location Map 

ATTACHMENT A- Location Map and Photos
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Photograph 1 – Aerial View Knights Landing Outfall Gate (KLOG)
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Photograph 2 – Aerial View Close-up
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Crane Platform

Figure 2-2
Construction Features
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DRAFT 
STATE OF CALIFORNIA                           

THE RESOURCES AGENCY 

THE CENTRAL VALLEY FLOOD PROTECTION BOARD 
 
 

PERMIT NO. 19037 BD 
This Permit is issued to: 

 
 Reclamation District 108 
  975 Wilson Bend Road      
  Grimes, California 95950 
 
 
 

To install a positive barrier (fish weir) immediately downstream of the Knights 
Landing Outfall Gates, and to repair an erosion site along 100 linear feet of the 
right bank of the Colusa Basin Drain immediately downstream of the Outfall 
Gates.    
 
The project is located at the Colusa Basin Drain south of Road 108 near the town 
of Knights Landing (Section 14, T11N, R2E, MDB&M, Reclamation District 
108, Colusa Basin Drain, Yolo 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 
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 

ATTACHMENT B - Draft Permit No. 19037
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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.  19037 BD 
 
 
 
LIABILITIES / IMDEMNIFICATION 
 
THIRTEEN: The permittee shall defend, indemnify, and hold the Central Valley Flood Protection 
Board (Board) and the State of California, including its agencies, departments, boards, commissions, 
and their respective officers, agents, employees, successors and assigns (collectively, the "State"), 
safe and harmless, of and from all claims and 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 
State expressly reserves the right to supplement or take over its defense, in its sole discretion. 
 
FOURTEEN: The permittee is responsible for all liability and shall defend, indemnify, and hold the 
Board and the State of California; including its agencies, departments, boards, commissions, and 
their respective officers, agents, employees, successors and assigns (collectively, the "State"), 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 State expressly reserves the right to supplement or 
take over its defense, in its sole discretion. 
 
FIFTEEN: The Board and the Department of Water Resources (DWR) shall not be held liable for 
damages to the permitted project resulting from releases of water from reservoirs, flood fight, 
operation, maintenance, inspection, or emergency repair. 
 
 
AGENCY CONDITIONS 
 
SIXTEEN: The permittee shall comply with all conditions set forth in the letter from the U.S. Army 
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Corps of Engineers (USACE) District Engineer dated August XX, 2015, which is attached to this 
permit as Exhibit A and is incorporated by reference. 
 
SEVENTEEN: The permittee shall comply with all requirements of the Incidental Take Statement set 
forth in Section 2.8 of the National Marine Fisheries Service's Biological Opinion (Number WCR-
2015-2912, dated August 10, 2015), including the "reasonable and prudent measures" and "terms 
and conditions" set forth therein.  
 
EIGHTEEN: The permittee shall take all necessary steps to comply with the California Endangered 
Species Act, including, but not limited to, seeking all necessary approvals from the Department of 
Fish and Wildlife. 
 
NINETEEN: 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: The permittee shall arrange for an inspector from the DWR to be at the site prior to any 
construction operations.  For availability and scheduling of an inspector, contact the Central Valley 
Flood Protection Board at (916) 574-0609 at least 10 working days prior to the start of work. 
 
TWENTY-ONE: The permittee shall provide construction supervision and inspection services 
acceptable to the Board. 
 
TWENTY-TWO: Prior to commencement of work, the permittee shall create a photo record, including 
associated descriptions, of the existing bridge site conditions.  The photo record shall be certified 
(signed and stamped) by a licensed land surveyor or licensed civil engineer registered in the State of 
California and submitted to the Board within thirty (30) calendar days of beginning the project. 
 
 
CONSTRUCTION 
 
TWENTY-THREE: No construction work of any kind shall be done during the flood season from 
November 1 to April 15 without prior approval of the Board. 
 
TWENTY-FOUR: All work approved by this permit shall be in accordance with the submitted drawings 
and specifications except as modified by special permit conditions herein.  No further work, other than 
that approved by this permit, shall be done in the area without prior approval of the Board. 
 
TWENTY-FIVE: 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 
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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 thirty (30) calendar days. Upon approval of submitted 
documents the permit shall be revised, if needed, prior to construction related to the proposed 
changes. 
 
TWENTY-SIX: No material stockpiles, temporary buildings, or equipment shall remain in the floodway 
during the flood season from November 1 to April 15, and shall be removed after completion of the 
project. 
 
TWENTY-SEVEN: All debris generated by this project shall be disposed of outside of the Colusa 
Basin Drain. 
 
TWENTY-EIGHT: The permittee shall be responsible for all damages due to any construction-
induced activities. 
 
 
VEGETATION / ENVIRONMENTAL MITIGATION 
 
TWENTY-NINE: Trees, brush, sediment, and other debris shall be cleared from the site and disposed 
of outside the floodway to maintain the design flow capacity and flowage area. 
 
THIRTY: No further work, other than that covered by this application, shall be performed in the area 
without prior approval of the Board. 
 
 
POST-CONSTRUCTION 
 
THIRTY-ONE: The work area shall be restored to the condition that existed prior to start of work. 
 
THIRTY-TWO: Within 120 days of completion of the project, the permittee shall submit to the Board 
and DWR as-built drawings, a facilities operations and maintenance manual for the KLOG fish screen 
structure, and a certification report, stamped and signed by a licensed civil engineer registered in the 
State of California, certifying the work was performed and inspected in accordance with the Board 
permit conditions and submitted drawings and specifications. 
 
THIRTY-THREE: The mitigation measures approved by the CEQA lead agency /permittee are found 
in its Mitigation and Monitoring Reporting Program (MMRP) adopted by the CEQA lead agency.  The 
permittee shall implement all such mitigation measures. 
 
 
OPERATIONS AND MAINTENANCE 
 
THIRTY-FOUR: The permittee shall maintain the permitted project within the utilized area in 
accordance with applicable current or future local, State, and federal standards in the manner 
required as requested by an authorized representative of the Board, DWR, or any other agency 
responsible for maintenance. 

ATTACHMENT B - Draft Permit No. 19037



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

 
THIRTY-FIVE: The permitted project shall not interfere with operation and maintenance of the 
Sacramento River Flood Control Project. If the permitted project is 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 project under 
direction of the Board or DWR. If the permittee does not comply, the Board may modify or remove the 
project at the permittee's expense. 
 
THIRTY-SIX: At the request of either the permittee, Board, or DWR the permittee, Board, and DWR 
shall conduct joint inspections of the project and 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 
 
THIRTY-SEVEN: If the project, or any portion thereof, is significantly damaged or is to be abandoned 
in the future, the permittee shall abandon or repair the project under direction of the Board at the 
permittee's cost and expense. 
 
THIRTY-EIGHT: 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 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. 19037



6

positive barrier at KLOG.  The barrier would be a foam-filled picket1 weir that would naturally 
raise and lower with variable Sacramento River stages, pivot on an anchor point on the concrete 
slab just downstream of the KLOG gates, and allow natural flushing of debris over the top of the 
pickets.  The focus for exclusion of salmon is at the eight 66-inch diameter center gates.  The two 
smaller 42-inch side gates were not examined for barrier installation because it was assumed that 
those gates could be shut off during periods when salmon could potentially migrate through 
KLOG and because barrier installation at those gates would be problematic and considerably 
more difficult because of asymmetrical problems on the downstream sides of KLOG.  As 
described below, various configurations for barriers at the eight 66-inch diameter gates were 
considered.

The existing configurations of pertinent features on the downstream-side of KLOG are shown in  
Figures 4 - 6. 

Figure 4.  Picture of the downstream portion of KLOG taken by George Heise (DFW) on May 3, 2014.  Note the 
curved concrete bullnose at the base of the gate wall slab (second slab) and the two curved metal rails that were used 
for the original large wood leaf gates nearly 100 years ago.   

Figure 5.  3-dimensional view of existing features on the downstream side of KLOG.  An animation of this graphic 
can be viewed at:  https://www.youtube.com/watch?v=ByT5TOHXOw8

1 The composition of the pickets has not yet been determined. 
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Hydraulic Model

To inform the preliminary hydraulic assessment, cbec truncated the CVFED RAS model down to the
limits of the KLOG channel (between the Ridge Cut Slough and the Sacramento River), using observed
water level data and gate operations to verify the performance of the gates in the CVFED RAS model.
Two periods, January 30, 2010 February 20, 2010 and January 08, 2011 January 14, 2011, when the
gate operations were fairly constant (six 66 inch gates fully open) were modeled.

In addition, the following changes were made to the CVFED RAS model to improve model performance:

KLOG gates were represented as culverts instead of rectangular gates to enable the flap gate option
that would prevent reverse flow when stage in the Sacramento River is higher than stage in Colusa
Drain.
Inverts for gate openings were modified based on spring line elevation (NRS, 2014) and diameter of
the gate opening. The invert for 66 inch gates was set at 16.75 ft NAVD88 and the invert for 42 inch
gates was set at 17.75 ft NAVD88.
To account for the head loss through flap gates, given that HEC RAS cannot account for this loss
directly, the entrance loss coefficients and culvert lengths were adjusted so modeled flows were
similar to DWR’s published flows. Figure 5 shows the DWR published flows and the modeled flows in
2011. Figure 6 shows the same comparison for the modeled period in 2010.
The proposed Alaskan weir was incorporated into the model by cbec to account for head loss, and
to assess the potential flow reduction through KLOG. The reduction in flow through KLOG indicates
additional flux into the Yolo Bypass.

In HEC RAS, the Alaskan Weir pickets (typically 1 inch in diameter) and openings (1.625 inch wide) were
represented as multiple culvert openings through an embankment. The top of the weir was set to 25 ft
NAVD88 based on the preliminary design configurations provided by KSN, Inc. Due to memory and
processing limitations of the HEC RAS software, roughly 80% of the weir openings were included in the
model while the remaining flow area was blocked off. This represents a conservative configuration
whereby the head loss and the additional flow to Yolo Bypass are slightly over estimated.

Results

Table 2 shows the preliminary results of estimated additional flows to Yolo Bypass via KLRC due to the
proposed Alaskan Weir during the two periods modeled.

ATTACHMENT E - Hydraulic Analysis Summary
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Table 2. Preliminary hydraulic model assessment of flow diversion to RCS due to fish exclusion weir
Date Average Daily

Flow through
KLOG,
cfs

Estimated
additional daily
flows to KLRC,

cfs

Percentage of flow
diversion due to

the weir

Gate Operation

30 Jan, 2010 686 3.4 0.5% 6 gates (66 inch) fully open
31 Jan, 2010 1,277 3.9 0.3% 6 gates (66 inch) fully open
01 Feb, 2010 1,473 5.8 0.4% 6 gates (66 inch) fully open
02 Feb, 2010 1,560 10.1 0.6% 6 gates (66 inch) fully open
03 Feb, 2010 1,612 23.3 1.4% 6 gates (66 inch) fully open
04 Feb, 2010 1,621 34.6 2.1% 6 gates (66 inch) fully open
05 Feb, 2010 1,658 43.3 2.6% 6 gates (66 inch) fully open
06 Feb, 2010 1,097 3.1 0.3% 6 gates (66 inch) fully open
07 Feb, 2010 492 0.5 0.1% 6 gates (66 inch) fully open
08 Feb, 2010 374 2.0 0.5% 6 gates (66 inch) fully open
09 Feb, 2010 381 2.4 0.6% 6 gates (66 inch) fully open
10 Feb, 2010 544 3.1 0.6% 6 gates (66 inch) fully open
11 Feb, 2010 713 3.4 0.5% 6 gates (66 inch) fully open
12 Feb, 2010 1,022 6.6 0.6% 6 gates (66 inch) fully open
13 Feb, 2010 1,205 13.3 1.1% 6 gates (66 inch) fully open
14 Feb, 2010 1,266 28.4 2.2% 6 gates (66 inch) fully open
15 Feb, 2010 1,299 35.7 2.8% 6 gates (66 inch) fully open
16 Feb, 2010 1,306 35.6 2.7% 6 gates (66 inch) fully open
17 Feb, 2010 1,290 37.8 2.9% 6 gates (66 inch) fully open
18 Feb, 2010 1,219 38.6 3.2% 6 gates (66 inch) fully open
19 Feb, 2010 1,086 37.3 3.4% 6 gates (66 inch) fully open
20 Feb, 2010 981 37.4 3.8% 6 gates (66 inch) fully open

08 Jan, 2011 280 6.2 2.2% 6 gates (66 inch) fully open
09 Jan, 2011 477 7.5 1.6% 6 gates (66 inch) fully open
10 Jan, 2011 512 10.6 2.1% 6 gates (66 inch) fully open
11 Jan, 2011 578 12.3 2.1% 6 gates (66 inch) fully open
12 Jan, 2011 655 16.4 2.5% 6 gates (66 inch) fully open
13 Jan, 2011 657 15.2 2.3% 6 gates (66 inch) fully open
14 Jan 2011 586 14.3 2.4% 6 gates (66 inch) fully open

Results of the preliminary hydraulic assessment indicate that the additional flow to KLRC, due to the
Alaskan Weir, is a small portion (< 5 percent) of flow through the KLOG. The head loss through the weir
is 0.30 ft under maximum flow of 1,658 cfs through the KLOG on Feb 5, 2010 which appears reasonable
given the conservative nature of the weir configuration as discussed before.
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Using a conservative value of 5 percent, the estimated maximum daily flow diverted to Yolo Bypass
during the four floods is as follows:

1986 flood: 38.7 cfs (5 percent of 774 cfs)
1997 flood: 8 cfs (5 percent of 147 cfs)
2006 flood: 69 cfs (5 percent of 1370 cfs)
2011 flood: 0.05 cfs (5 percent of 0.90 cfs)

The cumulative volume of additional flow to Yolo Bypass during the period of flood wave relative to the
cumulative volume to Yolo Bypass over the Fremont Weir (CDEC station: FRE) is summarized below:

1986 flood: Fremont Weir flow data not available for comparison
1997 flood (Dec 04, 1997 – Mar 16, 1997): 16.3 ac ft vs. 7,821,312 ac ft (< 0.01 %)
2006 flood (Dec 17, 2005 – Feb 24, 2006): 334 ac ft vs. 4,369,488 ac ft (< 0.01 %)
2011 flood (Mar 14, 2011 – May 04, 2011): 0.10 ac ft vs. 2,383,868 ac ft (< 0.01 %)

Based on this assessment, the volume of flow diverted to Yolo Bypass is insignificant and should not
affect peak stages during a flood.

However, the flow diversion estimates are preliminary and would depend on stage in Colusa Drain, stage
in the Sacramento River and gate operations. Hydraulic model analysis of the 100 year flood would
provide an accurate assessment of any potential impacts to flow and stage in Sacramento River and Yolo
Bypass. To perform such an analysis, the following approach is proposed:

CVFED Combined RAS model (includes Upper and Lower) will be used to simulate 100 year
recurrence interval event. We will verify that the KLOG in the CVFED RAS model reflects the
historic gate operation and modify as necessary. According to DWR, 1997 flood flows and stages
represent 100 year flood hydrology in the Sacramento Basin. CVFPO 100 year flood hydrology
will be obtained or compiled to inform the hydraulic model.
We will verify that KLOG gauge flows simulated in the RAS model reasonably match observed
operations.
Additional head loss factor will be accounted for on the river side to reflect the Alaskan Weir
under project conditions.
Results from the 100 year flood model under existing and project conditions will be compared
to check that the hydraulic impacts due to the proposed Alaskan Weir are insignificant for the
duration of the 100 year flood, whereby small head losses result in slightly more water moving
into the Yolo Bypass on the leading and trailing limbs of the flood wave. Comparisons will be
made at key index points within the system.
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