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Meeting of the Central Valley Flood Protection Board 
January 28, 2011 

Informational Briefing (Revised) 
 

Fresno River Road 9 Structure Project  
Madera County 

 
 
1.0 – ITEM  
 
Provide the Board an update on the status of the Fresno River Road 9 project including 
project alternatives and environmental documentation.   
 
 
2.0 – LOCATION  
 
The project is located near Road 9 in Madera County, just north of where the Fresno 
River and Chowchilla Canal Bypass join and becomes the Eastside Bypass.  See 
Attachment A for location and vicinity map.   
 
 
3.0 – BACKGROUND  
 
The Fresno River-Road 9 Structure is a component of the Lower San Joaquin River 
Flood Control Project (LSJR FCP).  The LSJR FCP was planned, designed, and 
constructed by the Department of Water Resources on behalf of the Central Valley 
Flood Protection Board in the early 1960’s.  The purpose of the Road 9 structure is to 
divert Fresno River flows out of the Eastside Bypass back into the Fresno River on the 
west side of the Eastside Bypass.  A schematic of the Fresno River diversion structure 
is shown on Figure 3.  Refer to Attachment B for photos of the structure and related 
facilities.  The 6-foot wide by 4-foot high concrete box culvert structure was designed to 
convey up to 100 cfs beneath the Eastside Bypass left bank levee and discharge the 
flows into an improved channel.  Flow through the structure can be regulated by 
operation of a slide gate shown in Attachment C.  The flows in the improved channel 
move by gravity to two 48-inch diameter culverts beneath Road 9 that convey the flows 
back into the Fresno River. 
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Landowners along the Fresno River downstream from Road 9 include Triangle T 
Ranch, Harmon Brothers Ranch, and Menefee Ranch.  Starting in 1967, these property 
owners began to complain that they were not receiving sufficient water.  One of the 
reasons for this statement was that the diversion structure was inadequately designed 
to provide the 100 cfs.   
  
This issue was presented to the Board in November 17, 1995.  Mr. Schafer testified that 
the Road 9 Structure, even if operated to its full capacity of 100 cfs, is inadequate to 
deliver water to riparians downstream of Triangle T Ranch.  Board directed staff to meet 
with R.L. Schafer, listen to his request, and determine if any action is required by the 
Board and present proper recommendations at a future meeting.   
 
Between 1995 and 2003, various documents, meetings and conferences took place in 
an effort to resolve this issue.  In April 25, 2003, this issue was brought back to the 
Board.  Board staff presented a report on the status and outstanding issues with the 
Road 9 Structure (See Attachment E for copy of Staff Report from April 25, 2003 
meeting).  At this meeting, no decision was made on the capacity of the Road 9 
Structure, responsibility on the operations and maintenance or whether the Board had 

Figure 3- Fresno River- Road 9 Schematic Diagram (Source: DWR DFM staff 2003 CVFPB Presentation)
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an obligation to modify the existing system to provide the 100 cfs.  The Board offered to 
assist Mr. Schafer and the other parties to re-initiate discussions on the matter (See 
Attachment E for copies of official transcript of this meeting).        
 
On April 6th, 2010, Board staff and Board members John Brown and Butch Hodgkins 
attended the Central Valley Tour which included a site visit to the Fresno River Road 9 
Structure.  Following this site visit, Board staff was directed to reinitiate discussions on 
this issue.  Department of Water Resources Division of Engineering, Field Surveys 
Branch performed a site survey in late July 2010.  The survey was submitted to Board 
staff on August 4th, 2010 (see Attachment F).  Once the survey was completed, DWR 
Division of Engineering (DOE) began their analysis and provided report on December 3, 
2010 summarizing their findings and alternatives (See Attachment G).  The alternatives 
are further discussed in Section 5.0 of this report.             
 
Furthermore, the water right owners filed a complaint with the State Water Resources 
Control Board (SWRCB).  On March 3, 1999, the SWRCB issued its order (Order WR 
99-01, see to Attachment H) with the following findings summarized:  

• The capacity of Road 9 Structure has decreased from its original design of 
100 cfs to 60 cfs.   

• Complainants want the capacity of the Road 9 Structure to be restored by 
the CVFPB and the Lower San Joaquin Levee District (LSJLD) to its 
original capacity of 100 cfs.   

• Triangle T Ranch has 2,576 acres of land with riparian rights 
• Triangle T Ranch has appropriative rights that is senior to the SWRCB 

permit issued to the United States Bureau of Reclamation (USBR) 
• The USBR may have violated its permit when it did not release the proper 

amount of flow during a certain period.  
• Triangle T Ranch did not prove its claim of prescriptive right  

 
4.0 – EASEMENTS 
 
The Central Valley Flood Protection Board (CVFPB), through the Sacramento and San 
Joaquin Drainage District (SSJDD), acquired the land and easements for the improved 
channel between the irrigation structure and the two 48-inch culverts. Parcels 4970A 
and 4970B cover the southern portion of the improved channel, approximately 80 feet 
south of the box culvert to the 2-48 inch pipes beneath Road 9.  Refer to Attachment D 
for map showing the limits of these easements.   
 
The northern portion of the channel is owned in fee by CVFPB recorded on Deed No. 
3727 on September 28, 1964 on Book 914 Page 587 (see Attachment D, Exhibit C).   
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Parcel 4970A is owned in fee by the CVFPB, which was obtained through Deed 4313 
recorded on May 31, 1972 on Book 1126 Page 169 (see Attachment D, Exhibit A) 
 
On May 31, 1972, the SSJDD obtained Deed 4313 for Parcel 4970B recorded on Book 
1126 Page 174 from C.F. Andresen and Winifred C. Andresen (see Attachment D, 
Exhibit B).  Some of the rights granted on the deed include the following:  
 
“…the following perpetual rights of way and easements in the hereinafter described real 
property situated in the County of Madera, State of California:  
 

(a) To clear, construct, reconstruct, enlarge, repair, fence, operate, and maintain 
levees, by-passes, and other flood control works on the hereinafter described 
real property.  Said flood control works shall include, but not be limited to, all 
embankments, ditches, channels, berms, fences and appurtenant structures;  

(b) To relocate or relocate, at the discretion of the Grantee [SSJDD], public 
facilities, and to grant to others the right to relocate or relocate facilities 
described to a public use; … 

(g) To clear and remove from said property, any and all trees and any and all 
other vegetation and other natural or artificial obstruction, which the Reclamation 
Board [now CVFPB], its successors or agents, may find necessary to clear or 
remove;”  

 
 
A right of way contract was executed on July 20, 1966 between Triangle T. Ranch and 
the SSJDD which included the following:   
 

”It is understood that upon completion of construction of the flood control by-pass 
project currently in progress, waters of the Berenda Slough and the Fresno River will 
flow into the by-pass structure.  However, an outlet structure is provided through the left 
bank levee which will allow up to a 100 cubic feet per second flow down the Fresno 
River Channel westerly of the By-Pass.” (ROW Contract, page 3, paragraph #4).   

 
 

5.0 – STAFF ANALYSIS 
 
The first step in identifying potential alternatives for this project was to perform a site 
survey and obtain actual profile and cross sections of the water delivery channel and 
allow for accurate data to be used for the hydraulic model.  Therefore, DWR DOE Field 
Surveys Division was contacted and tasked with performing a survey of the project 
area.  The survey was completed in July 2009 and submitted to Board staff in August 
2010 (See Attachment G).  Following completion of the survey, DWR DOE was tasked 
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with performing a hydraulic analysis and providing alternatives.  These alternatives are 
presented in their report (see Attachment B) and are summarized in Section 5.1 of this 
report.   
 
5.1 - Alternatives 
 
Alternative A 
 
Alternative A proposes lining the channel with concrete, starting at approximately 350 
feet north of the structure up through the pipe culvert inlet beneath Road 9.  This is 
approximately 1,300 linear feet.  This alternative provides 80 cfs of flow with an 
estimated cost of $50,000.   
 
Alternative B 
 
Alternative B proposes raising the existing Bypass drop structure, just downstream of 
where the Fresno River diverts into the box culvert.  Raising the drop structure to an 
elevation of 144.16’ (NAVD 88), approximately 0.6 ft on the north end and 0.3 ft on the 
south end, would provide 100cfs.  The proposed method of achieving this alternative is 
by placing temporary flashboards or sand bags at the crest of the drop structure.  The 
estimated cost of this alternative is $51,200.    
 
Alternative C 
 
Alternative C proposes replacing the existing 6’x4’ box culvert with two 6’x4’ culverts.  
This alternative provides approximately 101 cfs with an estimated cost of $584,000.          
 
Alternative D 
 
Alternative D proposes increasing the capacity of the existing culverts beneath Road 9 
by replacing the existing 2-48” CMP pipes with 2-60” RCP pipes.  This alternative 
provides 79 cfs with an estimated cost of $288,200.   
 
Alternative E 
 
Alternative E proposes combining Alternatives C and D (increasing the capacity of the 
box culvert and the RCP pipes beneath Road 9).  This alternative provides 
approximately 114 cfs with an estimated cost of $872,000.   
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Alternative F 
 
Alternative F proposes combining Alternatives C and B (increasing the capacity of the 
box culvert and raising the drop structure).  This alternative provides approximately 110 
cfs with an estimated cost of $632,000.    
 
Alternative G 
 
Alternative G proposes no action to be taken and therefore the system will remain as it 
exists today.  Based on the existing conditions of the channel, the analysis estimated 
that 74cfs of flow can be delivered through the channel.       
 
 
6.0 – OPERATIONS & MAINTENANCE  
 
The operations and maintenance of the structure and channel has been one of the on-
going discussions between the water rights owners and Lower San Joaquin Levee 
District (LSJLD).   
 
6.1 - Operations 
 
The LSJR FCP Operations and Maintenance Manual states that: “Maintenance of 
irrigation structures is the responsibility of the individual property owner unless the 
district has agreed to maintain the structure.” (LSJR FCP O&M Manual Section 4220, 
page 58).  The irrigation structure has been operated by Triangle T Ranch and is 
therefore in accordance with the O&M Manual.     
 
6.2 - Maintenance  
 
Maintenance of the irrigation structure and the channel has been an on-going 
disagreement among the water rights owners and the LSJLD.  LSJLD believes it has no 
authority or interest in operating or maintaining the irrigation structure or channel 
improvements downstream of the structure, as stated in letter from their attorney to Don 
Mooney dated July 8, 1998, which states the following: “The District does not have any 
legal responsibility for or authority over the Road 9 structure nor the river bed which is 
the subject of your clients’ dispute” (See Attachment F).   
 
On letter dated October 31, 1998 from R.L. Schafer & Associates to the CVFPB, states 
“The details…clearly identify that the lands upon which the Road 9 drainage structure 
and discharge channel for continuation of flows of the Fresno River were constructed 
and are owned by the Sacramento and San Joaquin Drainage District…It is further clear 
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that The Reclamation Board has assigned to the Lower San Joaquin Levee District, as 
assignee of the Lower San Joaquin River Flood Control Project by the Sacramento and 
San Joaquin Drainage District, the responsibility for the maintenance and operation of 
“all levee and channel improvements together with all other project works” of 
improvement for flood control.”   
 
The channel south of the irrigation structure up to the 2-48” CMP culverts is not 
specifically discussed on the O&M manual.  However, as stated in Section 4 of this 
report, the Board has fee or easement rights for this portion of the channel.  As the 
project moves forward, Board staff will initiate communications among all the interested 
parties to reach a solution that is acceptable to all parties involved.      
 
7.0 –ENVIRONMENTAL DOCUMENTATION  
 
Environmental Scientists within DWR provided Board staff an estimate cost for the 
preparation of the environmental documentation that would be required in order to 
comply with the California Environmental Quality Act (CEQA).  Board staff will consult 
with DWR and proceed with the preparation of any environmental documents necessary 
to be CEQA compliant. 
 
 
8.0 – AGENCY COMMENTS  
 
The following comments were received in regards to this project:  

• R.L. Schafer & Associates recommends that the selected alternative be the 
raising of the existing drop structure and  also increasing the size of the culverts 
beneath Road 9 as stated on letter dated January 19, 2011 (see Attachment I).   
 
 

9.0 – SUMMARY  
 
Under CEQA, the Board cannot commit to a particular course of action or alternative 
until it makes CEQA findings based upon appropriate CEQA review.  Therefore, Board 
staff is not seeking the Board’s approval on any of the alternatives discussed in Section 
5.0 of this report at this time.  Board staff will continue analyzing the alternatives and 
preparation of any environmental documents and will come back to the Board at a 
future meeting to present the findings and request approval of a preferred alternative.  
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10.0 – LIST OF ATTACHMENTS  
A. Location Map 
B. DWR DOE Hydraulic Analysis Report dated December 2010 
C. Site Photos  
D. Easements 

Exhibit A: Deed 4313 recorded on May 31, 1972 on Book 1126 Page 169 
Exhibit B: Deed 4313 recorded on May 31, 1972 on Book 1126 Page 174 
Exhibit C: Deed 3727 recorded on September 28, 1964 on Book 914 Page 587 

E. April 25, 2003 Staff Report and Transcript (pages only pertaining to Road 9) 
F. LSJRLD Letter to Mr. Mooney dated July 8, 1998 
G. DWR Survey dated August 4, 2010 
H. SWRCB Order No. WR 99-01 (summary only) 
I. Proposed Alternatives Comment letter from R.L. Schafer dated January 19, 2011 
 
 
Design review:  Angeles Caliso 
Document Review:  Ali Porbaha, Len Marino, Debbie Smith, James Herota 
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  Figure 1- Location Map (Source: Bing Maps) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 - Aerial of the project area (source: DWR DOE Hydraulic Analysis Report) 
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1 INTRODUCTION 
At the request of the Central Valley Flood Protection Board (CVFPB), the Department of 
Water Resources’, (DWR) Division of Engineering (DOE) performed a hydraulic 
analysis of the existing water delivery channel (WDC) for the Fresno River at the East 
Side Bypass Diversion Structure.  DOE conducted the analysis to determine the flow 
capacity of the existing system and to provide recommendations for remediation, if 
required, to achieve a flow of 100 cfs when water levels are approximately at the current 
crest of the existing drop structure.   

1.1 SCOPE OF WORK 
Ongoing discussions between the CVFPB, Madera Irrigation District (MID), and the 
riparian owners downstream of the diversion structure initiated the study.  The CVFPB 
would like to determine what improvements, if any, would be required to support a flow 
capacity of 100 cfs through the existing water delivery channel.   

The scope of work included: 

1. Researching past studies completed on the Fresno River Diversion Structure, 
including the 2003 study prepared by the Division of Flood Management (DFM) 

2. Determining the capacity of the water delivery channel under existing conditions 
by performing a hydraulic analysis. 

3. Providing recommendations for any modifications to achieve a flow of 100 cfs 
through the water delivery channel when water levels are approximately at the 
current crest of the existing drop structure.  

1.2 PROJECT DESCRIPTION 
The study area is located near Road 9 in Madera County where the Fresno River and 
the Chowchilla Canal Bypass join and become the Eastside Bypass (Latitude: 
36°58’31”N, Longitude: 120°22’54”W, USGS Quad Maps: Firebaugh NE and Poso 
Farm).  The Fresno River Diversion Structure was built as part of the Lower San 
Joaquin River Flood Control Project (LSJR FCP).  The purpose of the structure is to 
divert Fresno River flows out of the Eastside Bypass back into the Fresno River.  The 
LSJR FCP consists of levees along the San Joaquin River and bypasses that DWR 
constructed) for the Reclamation Board (now CVFPB) during the 1960’s.  The Eastside 
Bypass Drop Structure No. 1 serves as a drop structure for the Eastside Bypass and as 
the diversion weir for flows conveyed back into the Fresno River.  This area is located 
about 17 miles west of the city of Madera.  See Figure 1 and Figure 2 for the project 
location and vicinity maps. 
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The WDC modeled in this study is approximately 1400 feet in length from the point at 
the Eastside Bypass drop structure to the outlet of the two 48-inch corrugated metal 
pipe (CMP) culverts downstream at Road 9.  The WDC begins at the existing ditch just 
upstream of a 240-foot-long drop structure near the center of the Eastside Bypass.  The 
ditch leads to an existing concrete box culvert with a span of 6-feet and a height of 4-
feet (6’x4’) located approximately 500 feet downstream of the start of the channel. The 
box culvert is approximately 80 feet long and flows under the bypass levee. The 
operation of a slide gate regulates flows through the box culvert.  The WDC exits the 
box culvert, turns parallel to Road 9, and flows approximately 870 feet where it flows 
through the two 48-inch CMPs under Road 9.  Currently, the channel has significant 
vegetation on both banks and some vegetation in the main channel through the 
downstream end.  See Figure 3 for an aerial view of the project features. 

 
Figure 1 – Project Location Map, Source - Google Maps 
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Figure 2 – Vicinity Map, Source – Google Maps 

 
Figure 3 – Project Features, 2006, Source - San Joaquin Field Division 
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2 HYDRAULIC ANALYSIS 

2.1 MODEL SET-UP 
A hydraulic analysis was performed using the Hydraulic Engineering Center – River 
Analysis System (HEC-RAS) program, developed by the US Army Corps of Engineers, 
to model existing flow capacity conditions through the WDC.  DOE’s Field Survey group 
in the Geodetic Branch conducted a survey in August of 2010 and DOE used the data 
(NAVD 88) to develop model cross sections.  In addition, the reports listed in the 
References section were used to aid in the development of the model.  Figure 4 below 
serves as an illustration of the model components. 
 
 

 
Figure 4 – Hydraulic Model Components 

 
The survey performed in August 2010 provided information between stations 25+00 and 
10+50.  The model was extended 1,050 feet downstream to station 0+00 by copying the 
cross section at station 10+50 to station 5+00 and 0+00.  Extending the model to this 
location provides for a more accurate model of a downstream controlled system and a 
broader understanding of the system being modeled.  The upstream end of the model 
(R1) begins where the diversion channel branches off near the center of the Eastside 
Bypass channel.  Refer to Appendix A for more information regarding the model. 

2.2 ASSUMPTIONS 
A site visit was conducted on September 23, 2010 to evaluate the existing conditions 
and approximate the roughness coefficients (Manning’s n-values) to be used in the 
analyses.  Appendix A provides a table of the roughness coefficients used for each 
section along the channel.  Survey data provided by R.L. Shafer & Associates from 
1999 was used to determine the channel slope (S = 0.0012) between stations 10+50 
and 0+00.  Based on engineering judgment, the model was initially set to a downstream 
control with normal depth boundary condition.  However, after performing a sensitivity 
analysis as described in the section 2.4.3, it was determined that a more reasonable 
assumption would be to set a downstream control with a known water surface elevation. 

S1 

S2

S3

R1 

R2

R3

N 

Structures 
S1 – Drop Structure (~240’ long crest) 
S2 – 6’x4’ Box Culvert (with gate) 
S3 – 2, 48” Ø CMP Culverts (no gates) 
 
Reaches 
R1 – Approximately 500’ in length  
R2 – Approximately 870’ in length 
R3 – Reach d/s of S3 (no survey data)   

ATTACHMENT B



Fresno River Diversion Structure  
Hydraulic Analysis  Page 5 

 
 

 

2.3 ALTERNATIVES 
Hydraulic analyses were performed for the conditions and alternatives described below 
(refer to Figure 4 for references to reach and structure abbreviations): 

• Existing conditions          
(Survey data from August 2010)         
Refer to Appendix A for specific information and assumptions used in this model. 

• Alternative A: Concrete Line the channel                
(Modify R1 and R2)              
The water delivery channel is lined with concrete (Manning’s n-value of 0.013) 
and assumed to be kept free of debris and vegetation. 

• Alternative B: Raise Drop Structure                 
(Modify S1)               
The drop structure is raised to an elevation of 144.16’. 

• Alternative C: Increase Capacity of Box Culvert               
(Modify S2)               
The box culvert is increased to two 6’ wide X 4’ high box culverts.  An analysis 
was performed to determine which box culvert size would be feasible.  Refer to 
Figure 5 for the results of those runs. 

• Alternative D: Increase Capacity of CMP Culverts               
(Modify S3)               
The two 48-inch CMP culverts at the downstream end are replaced with two 60-
inch reinforced concrete pipes (RCP). 

• Alternative E: Increase Capacity of Box Culvert and CMP Culverts      
(Modify S2 and S3)  
The box culvert is increased to two 6’ wide X 4’ high box culverts and the two 48-
inch CMP culverts at the downstream end are replaced with two 60-inch 
reinforced concrete pipes (RCP) 
 

• Alternative F: Increase Capacity of Box Culvert and Raise Drop Structure 
(Modify S1 and S2) 
The box culvert is increased to two 6’ wide X 4’ high box culverts and the drop 
structure is raised to an elevation of 143.8’. 

  

ATTACHMENT B



Fresno River Diversion Structure  
Hydraulic Analysis  Page 6 

 
 

 

2.4 CALIBRATION AND DATA AVAILABLE 
Data that could be used to calibrate the model of existing conditions was not available.  
The model is based on the energy equation (Standard Step Method) which has two 
unknowns that need to be solved for.  To properly calibrate the model, both a flow 
through the channel and a downstream water surface elevation is required.  Sierra 
Hydrographics and Madera Irrigation District (MID) provided information for flows at the 
outlet of the existing box culvert for dates ranging from April through August 2010 based 
on a rating curve developed by Sierra Hydrographics.  Unfortunately, a water surface 
elevation downstream of the existing CMP culverts was not recorded to correlate the 
flows.  Notes provided with the data indicate that correlating documented flows with this 
hydraulic analysis may not accurately represent the model created because debris may 
have been present in the existing CMP culverts, sandbags may have been present on 
the drop structure, and the water delivery channel downstream of the existing box 
culvert (approximately between stations 20+00 and 12+00) may have been cleared 
sometime after the recorded flows and when a survey was performed in August 2010.   
 
Along with the data provided by Sierra Hydrographics and MID, two other sources of 
information were used to further understand the system being modeled.  This 
information is documented and described in sections 2.4.1 and 2.4.2. 
 
Because the data was not directly used in the calibration of the existing condition model, 
a sensitivity analysis was performed and engineering judgment used to substantiate the 
model and is described in section 2.4.3. 

2.4.1  Assumed 20 cfs flows, April 6, 2010 
The CVFPB provided photographs from a site visit on April 6, 2010 (See Appendix A) 
that show model components and relative water surface elevations.  This information 
was used in an overall understanding of the system being modeled.  Water is just 
spilling over the north end of the drop structure which leads to the assumption that the 
upstream water surface elevation is approximately 143.63’ (NAVD 88).  Additionally, the 
photos included in Appendix A show measurements to the water surface elevation 
upstream and downstream from the existing box culvert where the gate is assumed to 
be approximately 2.5 feet open.  The conditions at the two 48-inch diameter CMP 
culverts were also observed and compared with current conditions.  Notes on the 
photos (as well as correlation with the data provided by Sierra Hydrographics and MID) 
indicate that the flow was assumed to be approximately 20 cfs.  Use of this information 
aided in verification of some of the assumptions used in the model but was neither 
applied directly nor used in calibration.  Most notably, the water surface downstream of 
the CMP culverts was observed which aided in setting up the model.  This led to the 
assumption of a downstream control boundary condition. 
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2.4.2  Stated flows of 60 cfs 
The Fresno River / Road 9 Irrigation Structure Report prepared by Ricardo S. Pineda 
dated April 25, 2003 references a flow of approximately 60 cfs: 

“In State Water Resources Control Board Order WR 99-001 (Letter No. 30, Attachment 
No. 7) the current capacity of the irrigation structure is approximately 60 cfs with the 
upstream water surface in the Eastside Bypass at the crest of drop structure no. 1.  
According to the Madera Irrigation District, the 60 cfs estimate is based on physical 
measurements at the downstream end of the structure (location of measurement 
gage).” 

Based on conversations with other agencies, during the time that this 60 cfs flow was 
estimated, the WDC had not been cleared and was still highly vegetated.  The WDC 
and both culverts were observed to have a large amount of debris which would reduce 
the flow through the channel.  Since then, the channel has been cleared and the debris 
removed allowing for a higher flow capacity.  In addition, water surface elevations were 
not measured during this time.  As a result, this data was not suitable to use for 
calibration of the model. 

2.4.3  Sensitivity analysis 
Because comparable data was not available to properly calibrate the model, a 
sensitivity analysis was performed on the existing condition model by running six 
different profiles of various downstream boundary conditions with a range of water 
surface elevations (varying the downstream water depth from 1.4 feet through 6.4 feet 
in one foot increments).  The upstream water surface elevation at the crest of the drop 
structure was not affected for depths downstream of the CMP culverts up to 4.4 feet.  
To further refine this sensitivity analysis, the same process was repeated for 
downstream water depths ranging from 4.28 feet through 5.38 feet in 0.1-foot 
increments.  It was determined that the upstream water surface elevation for this 
analysis was not affected for depths up to 4.68 feet.  To conservatively model the 
existing conditions, the downstream boundary condition was set for a known water 
surface elevation of 142.1 feet (depth of 4.88 feet, approximately 2.5 inches above the 
depth described above) at the downstream end for all model runs.  In addition, the 
model was re-run for Alternative C using all six profiles which verified that the 
assumption used for a known downstream depth was reasonable. 
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2.5 MODEL RUNS 
To determine the capacity of the existing channel, the model was run starting with an 
input flow of 100 cfs and determining the upstream water surface elevation.  This 
process was repeated by varying the input flows until the upstream water surface 
elevation (in R1) matched the existing elevation of the lowest point on the drop 
structure, Elevation 143.63’.  For Alternatives A, C, D, and E, the results from the 
analysis performed are shown in Table 1 and present the maximum flow that can be 
delivered by the channel with the water surface elevation at the crest of the existing 
drop structure.  To analyze Alternative B, the existing conditions were modeled with an 
input flow of 100 cfs and the output water surface elevation determined the required 
elevation of a raised drop structure in order for the input flow to be achieved.  Similarly, 
to analyze Alternative F, the model was run using the Alternative C model with an input 
flow of 110 cfs and the output water surface elevation determined the required elevation 
of a raised drop structure in conjunction with the increased capacity of the box culvert.  
Detailed descriptions of the findings for each alternative are described in the following 
section.  

ATTACHMENT B



Fresno River Diversion Structure  
Hydraulic Analysis  Page 9 

 
 

 

3 FINDINGS 

3.1 RESULTS 
After setting up the hydraulic model, all of the alternatives were run and a summary of 
the results is shown in Table 1 below: 

Table 1 – Alternatives Considered in Analysis 

 
 
Based on the existing condition model, a flow of approximately 74 cfs could theoretically 
be delivered through the channel from the Fresno River to the outlet of the two 48-inch 
CMP culverts at the downstream end assuming downstream control.  Concrete-lining 
the channel (Alternative A) would only increase the flow capacity to approximately 80 
cfs.  Only a slight change from the existing condition was observed when the capacity of 
the CMP culverts was increased (Alternative D), which implies that the CMP culverts 
are not the limiting factor in the system. 

Table 1 indicates that Alternatives B, C, E, and F are the options that were observed to 
achieve a flow of 100 cfs.  A more in depth analysis was performed on Alternative C to 
determine the optimum box culvert size that would provide the required flow.  As the 
size of the box culvert was enlarged in the model, the maximum flow through the 
channel also increased, indicating that the box culvert was the limiting factor in the 
system.  The maximum flows that were calculated for the various sizes of box culverts 
analyzed are shown in Figure 5.  As shown in the figure, a double 7-foot by 4-foot box 
culvert would not provide a significant increase in maximum flow in comparison to the 
double 6-foot by 4-foot box culvert. Once the capacity of the box culvert is increased to 
a double 6-foot by 4-foot box culvert, the CMPs become the limiting factor in the WDC. 

Alt Description
Maximum 
Flow (cfs)

Existing Conditions 74
A Concrete Line the Channel 80
B Raise Drop Structure 100
C Increase Capacity of Box Culvert 101
D Increase Capacity of CMP Culverts 79

E
Increase Capacity of Box Culvert and 
CMP Culverts 

114

F
Increase Capacity of Box Culvert and 
Raise Drop Structure

110
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Figure 5 – Maximum Flow Achieved with Size of Box Culvert 

 
Alternative B would provide a flow of 100 cfs through the WDC if the entire drop 
structure were raised to an elevation of 144.16 ft.  This alternative would require raising 
the drop structure approximately 0.6 ft. on the north end and 0.3 ft. on the south end.  
Alternatives E and F would both provide higher flows through the WDC than 
Alternatives B and C, however, both of these alternatives require a more extensive 
remediation and thus a more involved design and higher construction cost.   
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3.2 DISCUSSION 
The results from the analyses are heavily weighted on the assumptions that were made 
for the initial set up of the model, particularly the downstream water surface elevation.  
Varying conditions in the channel, such as debris and the lack of gravity flow from the 
CMP culverts to the riparian owners, could affect the actual downstream depth of water 
and thus alter the results and achievable flow.  To analyze the effect of the variations in 
the downstream depth of water, a sensitivity analysis was performed on the existing 
conditions by modeling various downstream water surface elevations (the amount the 
CMP culverts are submerged on the downstream side) and determining the correlating 
flow capacity through the channel.  As shown in Figure 6, once the CMP culverts 
become submerged by 9 inches or more, the flow through the channel starts to 
dramatically decrease.  Thus, if the actual submergence of the CMP culverts ever 
becomes greater than what was assumed for our models (submergence of 6 inches), 
the maximum flows through the channel for each alternative will mostly likely be less 
than what is shown in Table 1. 
 

 
Figure 6 – Maximum Flow for Various Submergence Depths of CMPs for Existing Conditions 
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4 CONCLUSION AND RECOMMENDATION 

4.1 EXISTING CONDITIONS 
The estimated maximum flow for the portion of the water delivery channel system that 
was modeled under current conditions is 74 cfs.  This value is based on the findings of 
the hydraulic analysis performed as described in the preceding sections of this report.   

4.2 RECOMMENDATIONS FOR INCREASING FLOW 
DOE recommends Alternative C, increasing the capacity of the box culvert, as the 
preferred remediation option for increasing the flow through the WDC.  The existing box 
culvert would be replaced with a double 6-foot wide by 4-foot high concrete box culvert.  
The results from the hydraulic analysis indicate that the maximum flow capacity through 
the channel with the new box culvert system will be 101 cfs and thus achieving the 
required flow of 100 cfs.   

4.3 FUTURE STUDIES / IMPROVEMENTS 
Following the remediation of the channel, future studies on the resulting increased flow 
should be performed to verify the performance of the channel. These results should be 
observed and evaluated and subsequently used to determine if further improvements 
are required to achieve the required flows.  If necessary, flashboards or another similar 
system could be installed at the drop structure to increase the water surface elevation at 
the start of the WDC.  Additionally, the CMP culverts could be modified by either cutting 
back the CMPs to the embankment slope to reduce the entrance and exit losses or 
replacing the existing CMPs with 60-inch concrete pipes.  The combination of the 
enlarged box culvert and the downstream culverts will further increase capacity through 
the channel. 
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APPENDIX A 
HYDRAULIC MODEL SET-UP 

 
 

Figure A1 – Schematic of Hydraulic Analysis Set-Up 
Table A1 – HEC-RAS Model Set-Up 

Table A2 - Roughness Coefficients used in HEC-RAS (Manning’s n-values) 
Table A3 – HEC-RAS Model Inputs for Existing Box Culvert 

Table A4 – HEC-RAS Model Inputs for Existing CMP Culverts 
Figure A2 – Photos of Existing Drop Structure 

Figure A3 – Photos of Existing 6-foot wide x 4-foot tall Box Culvert 
Figure A4 – Photos of Existing Gate at 6-foot wide x 4-foot tall Box Culvert 

Figure A5 – Photos of Existing 48-inch diameter CMP Culverts 
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Figure A 1 – Schematic of Hydraulic Analysis Set-Up 
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Table A 1 – HEC-RAS Model Set-Up 

 
 

Table A 2 – Roughness Coefficients used in HEC-RAS (Manning's n-values) 

 
 

Crest Elevation ‐ North End  143.625'
Crest Elevation ‐ South End  143.872'
Length 240'

Box Culvert ‐ Size 6' x 4'
Box Culvert ‐ Invert Elev. 140.52'

CMP Culverts ‐ Size 2‐48" CMP
CMP Culverts ‐ Invert Elev. 138.15'

Length from Fresno River to 
Box Culvert

370'

Length from Box Culvert to 
CMP Culverts

869'

Water Delivery 
Channel

Drop Structure

Left Bank Channel Right Bank
2500 (at start of channel) 0.055 0.05 0.055
2400 0.055 0.05 0.055
2300 0.055 0.05 0.055
2200 0.06 0.05 0.06
2155 (just before box culvert) 0.05 0.05 0.05
6'x4' concrete box culvert
2036 (just after box culvert) 0.05 0.05 0.05
1900 0.05 0.05 0.05
1800 0.05 0.05 0.05
1700 0.05 0.05 0.05
1600 0.05 0.05 0.05
1500 0.06 0.05 0.06
1400 0.06 0.05 0.06
1300 0.065 0.05 0.065
1200 (just before pipe culverts) 0.065 0.05 0.065
2‐48" CMP culverts
1100 (just after pipe culverts) 0.05 0.05 0.05

Station (from upstream to 
downstream)

Manning's n‐value

0.014

0.024
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Table A 3 – HEC-RAS Model Inputs for Existing Box Culvert 

 
 

Table A 4 – HEC-RAS Model Inputs for Existing CMP Culverts 

  
  

Description Input
Shape Box
Span 6'
Rise 4'
Chart # 8 ‐ Flared Wingwalls
Scale # 1 ‐ Wingwall flared 30 to 75 deg.
Culvert Length 81.86'
Entrance Loss Coeff 0.5
Exit Loss Coeff 1
Manning's n for Top 0.014
Manning's n for Bottom 0.014
Upstream Invert Elev. 140.52'
Downstream Invert Elev. 139.7

Box Culvert ‐ Existing Conditions

Description Input
Shape Circular
Diam. 4'
Chart # 2 ‐ Corrugated Metal Pipe Culvert
Scale # 3 ‐ Pipe projecting from fill
Culvert Length 77.45'
Entrance Loss Coeff 0.9
Exit Loss Coeff 1
Manning's n for Top 0.024
Manning's n for Bottom 0.024
Upstream Invert Elev. 138.15
Downstream Invert Elev. 137.6
# Identical Barrels 2

Pipe Culvert ‐ Existing Conditions
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Observed Conditions on April 6, 2010 unless otherwise noted.  Notes on photographs 
provided by the CVFPB indicate that flows on this day are estimated at 20 cfs. 
 

1 – Looking North, notice that the South side is higher 

2 – Looking Northeast 
Figure A 2 – Photos of Existing Drop Structure 
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1 – Upstream side 

2 – Downstream side 
Figure A 3 – Photos of Existing 6-foot wide x 4-foot tall Box Culvert 
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1 – The gate was assumed to be 2.5’ open. 

2 – Looking down on the gate at the existing 6’x4’ box culvert, notice debris 
Figure A 4 – Photos of Existing Gate at 6-foot wide x 4-foot tall Box Culvert 
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1 – Upstream side of existing two, 48-inch diameter CMP culverts 

2 – Downstream side of existing two, 48-inch diameter CMP culverts

3 – Downstream side of existing two, 48-inch diameter CMP culverts on Sep. 23, 2010. 
Figure A 5 – Photos of Existing 48-inch diameter CMP Culverts 
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APPENDIX B 
HEC-RAS OUTPUT & RESULTS 

 
Existing Conditions – Profile, Cross Sections, and Output Data Table 

Preferred Alternative – Profile, Cross Sections, and Output Data Table 
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HEC-RAS  Plan: Existing, 74   River: Stream   Reach: Reach    Profile: PF 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Max Chl Dpth Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Reach 2500.000 PF 1 74.00 138.49 143.62 5.13 143.62 0.000015 0.31 340.88 181.81 0.03
Reach 2400.000 PF 1 74.00 140.16 143.57 3.41 143.61 0.001311 1.64 45.13 22.54 0.20
Reach 2300.000 PF 1 74.00 139.20 143.55 4.35 143.56 0.000232 0.90 82.49 27.50 0.09
Reach 2200.000 PF 1 74.00 138.07 143.53 5.46 143.54 0.000163 0.82 90.63 25.75 0.08
Reach 2154.737 PF 1 74.00 140.52 143.18 2.66 142.17 143.48 0.013458 4.43 16.69 6.46 0.49
Reach 2140.5  Culvert
Reach 2036.065 PF 1 74.00 139.67 142.94 3.27 142.96 0.000538 1.19 62.47 27.32 0.14
Reach 2035.965 PF 1 74.00 141.67 142.85 1.18 142.96 0.007132 2.61 28.43 26.91 0.44
Reach 2034.965 PF 1 74.00 139.67 142.91 3.24 142.93 0.000597 1.23 60.47 27.16 0.14
Reach 1900.000 PF 1 74.00 139.44 142.87 3.43 142.88 0.000255 0.80 93.06 42.01 0.09
Reach 1800.000 PF 1 74.00 139.23 142.83 3.60 142.85 0.000312 0.90 81.81 35.18 0.10
Reach 1700.000 PF 1 74.00 139.36 142.79 3.43 142.81 0.000436 1.01 73.48 34.67 0.12
Reach 1600.000 PF 1 74.00 139.66 142.75 3.09 142.77 0.000467 1.03 72.01 34.79 0.13
Reach 1500.000 PF 1 74.00 139.24 142.71 3.47 142.72 0.000363 0.97 76.17 32.28 0.11
Reach 1400.000 PF 1 74.00 138.88 142.66 3.78 142.68 0.000454 1.08 68.72 29.72 0.12
Reach 1300.000 PF 1 74.00 139.49 142.63 3.14 142.64 0.000364 0.92 80.87 38.63 0.11
Reach 1200.000 PF 1 74.00 138.12 142.59 4.47 139.44 142.61 0.000329 1.03 72.02 24.84 0.11
Reach 1190    Culvert
Reach 1100.000 PF 1 74.00 137.22 142.18 4.96 142.18 0.000064 0.62 130.97 39.00 0.05
Reach 1050.000 PF 1 74.00 137.22 142.17 4.95 142.18 0.000066 0.65 130.82 38.99 0.05
Reach 500     PF 1 74.00 137.22 142.13 4.91 142.14 0.000068 0.66 129.39 38.86 0.05
Reach 0       PF 1 74.00 137.22 142.10 4.88 138.42 142.11 0.000070 0.67 128.06 38.75 0.06
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   RS = 2140.5   Culv  Double 6'x4' Box Culvert
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   RS = 2140.5   Culv  Double 6'x4' Box Culvert

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG PF 1

WS PF 1

Crit PF 1

Ground

Bank Sta

.05 .05 .05

0 20 40 60 80 100
138

140

142

144

146

148

150

152

Fresno_River_Analysis       Plan: Double 6'x4' Box Culvert, 101cfs    11/24/2010 

   RS = 2036.065  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG PF 1

WS PF 1

Ground

Bank Sta

.05 .05 .05

ATTACHMENT B



0 20 40 60 80 100
140

142

144

146

148

150

152

Fresno_River_Analysis       Plan: Double 6'x4' Box Culvert, 101cfs    11/24/2010 

   RS = 2035.965  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

EG PF 1

WS PF 1

Ground

Bank Sta

.05 .05 .05

0 20 40 60 80 100
138

140

142

144

146

148

150

152

Fresno_River_Analysis       Plan: Double 6'x4' Box Culvert, 101cfs    11/24/2010 
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Fresno_River_Analysis       Plan: Double 6'x4' Box Culvert, 101cfs    11/24/2010 
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Fresno_River_Analysis       Plan: Double 6'x4' Box Culvert, 101cfs    11/24/2010 
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Fresno_River_Analysis       Plan: Double 6'x4' Box Culvert, 101cfs    11/24/2010 
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Fresno_River_Analysis       Plan: Double 6'x4' Box Culvert, 101cfs    11/24/2010 
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   RS = 1190     Culv  2-48" CMP Culverts
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Fresno_River_Analysis       Plan: Double 6'x4' Box Culvert, 101cfs    11/24/2010 
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Fresno_River_Analysis       Plan: Double 6'x4' Box Culvert, 101cfs    11/24/2010 
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HEC-RAS  Plan: DblBox101cfs   River: Stream   Reach: Reach    Profile: PF 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Max Chl Dpth Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Reach 2500.000 PF 1 101.00 138.49 143.63 5.14 143.63 0.000027 0.42 342.85 181.81 0.03
Reach 2400.000 PF 1 101.00 140.16 143.54 3.38 143.62 0.002374 2.29 44.32 22.41 0.28
Reach 2300.000 PF 1 101.00 139.20 143.50 4.30 143.52 0.000385 1.30 81.13 27.35 0.12
Reach 2200.000 PF 1 101.00 138.07 143.47 5.40 143.49 0.000262 1.18 89.09 25.54 0.10
Reach 2154.737 PF 1 101.00 140.50 143.32 2.82 141.76 143.45 0.003390 2.85 35.49 12.57 0.30
Reach 2140.5  Culvert
Reach 2036.065 PF 1 101.00 139.67 143.26 3.59 143.29 0.000526 1.35 75.94 28.74 0.14
Reach 2035.965 PF 1 101.00 141.65 143.16 1.51 143.28 0.005812 2.81 36.55 28.28 0.42
Reach 2034.965 PF 1 101.00 139.67 143.22 3.55 143.25 0.000551 1.36 74.83 28.57 0.14
Reach 1900.000 PF 1 101.00 139.44 143.23 3.79 143.25 0.000262 0.95 108.85 44.19 0.10
Reach 1800.000 PF 1 101.00 139.23 143.20 3.97 143.22 0.000335 1.08 94.83 36.53 0.11
Reach 1700.000 PF 1 101.00 139.36 143.16 3.80 143.18 0.000442 1.19 86.67 38.49 0.13
Reach 1600.000 PF 1 101.00 139.66 143.11 3.45 143.13 0.000460 1.26 84.85 36.73 0.13
Reach 1500.000 PF 1 101.00 139.24 143.07 3.83 143.09 0.000372 1.23 88.14 37.01 0.12
Reach 1400.000 PF 1 101.00 138.88 143.02 4.14 143.05 0.000486 1.45 79.61 33.22 0.14
Reach 1300.000 PF 1 101.00 139.49 142.98 3.49 143.00 0.000365 1.13 95.05 41.28 0.12
Reach 1200.000 PF 1 101.00 138.10 142.94 4.84 139.74 142.96 0.000367 1.37 80.44 26.09 0.12
Reach 1190    Culvert
Reach 1100.000 PF 1 101.00 137.22 142.16 4.94 142.17 0.000123 0.89 130.47 38.96 0.07
Reach 1050    PF 1 101.00 137.22 142.16 4.94 142.17 0.000053 0.98 130.20 38.93 0.08
Reach 500     PF 1 101.00 137.22 142.13 4.91 142.14 0.000055 0.99 129.14 38.84 0.08
Reach 0       PF 1 101.00 137.22 142.10 4.88 138.60 142.11 0.000056 0.99 128.06 38.75 0.08
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State of California California Natural Resources Agency 
 
M e m o r a n d u m 
 
Date: December 3, 2010 
 
To:        Jeanne Kuttel, Chief 
           Geotechnical and Structures Branch 
  
From:      Joe Royer, Chief 
  Dams and Canals Section 
 Geotechnical and Structures Branch 
 Division of Engineering 
            Department of Water Resources 
 
Subject: Cost Estimate Based on Alternatives from the Fresno River Diversion Structure 

Hydraulic Analysis Report 
 

This memorandum presents the Division of Engineering’s (DOE) cost estimates 
prepared by the Cost Estimating unit in the Planning and Scheduling Section of the 
Construction Office.  These cost estimates should be used in conjunction with the 
Fresno River Diversion Structure Hydraulic Analysis Report (Report) dated December 
2010. 
 
Costs 
 
The table below provides a summary of the preliminary cost estimates associated with 
each alternative presented in the Report.  The itemized cost estimates are attached. 

 
Alt Description Cost Estimate 
B Raise Drop Structure 51,200$                
C Increase Capacity of Box Culvert 584,000$             
D Increase Capacity of CMP Culverts 288,200$             
E Increase Capacity of Box Culvert and CMP Culverts   $              872,200 
F Increase Capacity of Box Culvert and Raise Drop Structure  $              635,200 

ATTACHMENT B
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Jeanne Kuttel 
December 3, 2010 
Page 2 
 

 

Discussion 
 
• Alternative B – The drop structure is raised by means of installing flashboards 

at the crest as reflected in the quantities of the detailed cost estimate attached. 
It should be noted that although Alternative B is the least costly alternative, 
DOE did not examine the upstream hydraulic effects of this remediation nor any 
other more robust remediation. 

 
• Alternative C – Increasing the capacity of the box culvert was selected as the 

preferred alternative based on  DOE’s hydraulic analysis results.  This 
alternative includes replacing the existing box culvert with a double 6-foot wide 
by 4-foot tall concrete box culvert.   

 
• Alternative D – As discussed in the Report, this alternative alone would not 

provide a significant increase in the maximum flows through the system.  
Increasing the capacity of the CMP culverts by replacing the two existing 48-
inch CMP culverts with two 60-inch concrete pipes would only increase the 
flows through the channel if coupled with Alternative C, as described below. 

 
• Alternative E – This alternative combines the remediation of Alternatives C and 

D.  Based on the hydraulic analysis and existing conditions, the box culvert is 
the limiting factor in the system.  However, once the capacity of the box culvert 
is increased, the CMP culverts become the limiting factor in the system.  Thus, 
the combination of increasing the capacity of both the box culvert and the CMP 
culverts would provide higher flows through the channel.  The success of this 
alternative as presented in the Report also relies on the ability of the water to 
be flow downstream away from the new concrete pipe culverts at an adequate 
rate.  

 
• Alternative F – This alternative combines the remediation of Alternatives B and 

C.  Based on the hydraulic analysis, Alternative B alone would provide 
adequate flows through the channel.  However, to increase the maximum flows 
by a larger amount, flashboards can also be installed to raise the available 
head at the drop structure. 

 
  Future Studies 

 
The preferred alternative presented here is based on the conclusion of the hydraulic 
analysis presented in the Report.  The cost estimates provided here are to be 
considered preliminary costs from DOE’s Cost Estimating unit.  DOE is willing to 
perform further studies to provide a recommendation for a preferred alternative based 
on constructability and cost.   
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Item Price Summary Report

California Department Of Water Resources
Division Of Engineering
Cost Estimating Section
Sacramento, CA 95814

Project Name: Flashboards Customer: DOE

Job Number: Billing Address: Sacramento

Bid As:

Estimator: Phone:Ted Kress

Project Address: Contact:

Completion Date:

Pay Items
Bid Quantity UM Unit Bid Price Total Bid PriceDescription Job Cost ID

1 - Installation 1.00 LS $33,900.00 $33,900.00

2 - Flashboards 40.00 EACH $163.00 $6,520.00

3 - Wide Flange Steel Beams, W8x21 41.00 EACH $130.00 $5,330.00

4 - Concrete Footings 2.00 CY $375.00 $750.00

Pay Items Total: $46,500.00

12/2/2010 10:32:11 AM Page 1 of 1
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Item Price Summary Report

California Department Of Water Resources
Division Of Engineering
Cost Estimating Section
Sacramento, CA 95814

Project Name: Double 4'x6' Concrete Box Culvert Customer: DOE

Job Number: Billing Address: Sacramento

Bid As:

Estimator: Phone:Ted Kress

Project Address: Contact:

Completion Date:

Pay Items
Bid Quantity UM Unit Bid Price Total Bid PriceDescription Job Cost ID

1 - Mobilization & Demobilization 1.00 LS $14,300.00 $14,300.00

2 - Demolition 1.00 LS $12,100.00 $12,100.00

3 - Excavation 3,680.00 CY $24.00 $88,320.00

4 - Backfill 3,530.00 CY $31.00 $109,430.00

5 - Concrete 125.00 CY $820.00 $102,500.00

6 - Reinforcing Steel 16,200.00 LB $1.20 $19,440.00

7 - Cast Iron 6'W x 4'H Sluice Gates 2.00 EACH $38,500.00 $77,000.00

8 - Aggregate Base 490.00 TON $47.00 $23,030.00

9 - Rip Rap 190.00 TON $76.00 $14,440.00

10 - Seeding 0.20 ACRE $5,000.00 $1,000.00

11 - Remove and Reuse Gage and Electrical Wiring 1.00 LS $5,640.00 $5,640.00

Pay Items Total: $467,200.00

12/2/2010 10:09:56 AM Page 1 of 1
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Item Price Summary Report

California Department Of Water Resources
Division Of Engineering
Cost Estimating Section
Sacramento, CA 95814

Project Name: Enlarge CMP Culverts Customer: DOE

Job Number: Billing Address: Sacramento

Bid As:

Estimator: Phone:Ted Kress

Project Address: Contact:

Completion Date:

Pay Items
Bid Quantity UM Unit Bid Price Total Bid PriceDescription Job Cost ID

1 - Mobilization & Demobilization 1.00 LS $17,700.00 $17,700.00

2 - Demolition (existing 48" CMP culvers) 1.00 LS $4,870.00 $4,870.00

3 - Excavation 1,740.00 CY $24.00 $41,760.00

4 - Backfill 1,710.00 CY $31.00 $53,010.00

5 - Furnish and Install 60" concrete pipe 160.00 LF $440.00 $70,400.00

6 - Aggregate Base 130.00 TON $53.00 $6,890.00

7 - Rip Rap 90.00 TON $85.00 $7,650.00

8 - Seeding 0.10 ACRE $10,000.00 $1,000.00

9 - Roadway Surface 70.00 LF $390.00 $27,300.00

Pay Items Total: $230,580.00

12/2/2010 10:14:27 AM Page 1 of 1
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STATE OF CALIFORNIA
STATE WATER RESOURCES CONTROL BOARD

ORDER WR 99 - 001

In the Matter of Water Right Permit 16584
UNITED STATES BUREAU OF RECLAMATION,

Permittee.

SOURCES: Fresno River Tributary to the San Joaquin River

COUNTIES: Madera and Merced

ORDER DIRECTING PERMITTEE TO COMPLY WITH THE
TERMS AND CONDITIONS OF ITS PERMIT

1.0 INTRODUCTION

On May 19 and 20, 1998, the State Water Resources Control Board (SWRCB) held a hearing to

determine whether the USBR violated Permit 16584 by diverting water to which water users on

the Fresno River downstream from Hidden Dam have senior rights. Based on the record, the

SWRCB finds that the USBR has violated its permit by depriving prior right holders of water.

The USBR’s permit violations appear to have stemmed  from a good faith but erroneous

understanding of the USBR’s obligations to complainants Menefee River Ranch Company, Inc.

(Menefee River Ranch) and Lawrence and Richard Harman (the Hat-mans). This order provides

the USBR with guidance concerning its obligations to complainants, and directs the USBR to

release sufficient flows from Hidden Dam to satisfy their rights.

2.0 FACTUAL AiVD PROCEDURAL BACKGROUND

The Fresno River flows from the Sierra Nevada west through the City of Madera until it reaches

the San Joaquin River. The San Joaquin River originates in the Sierra Nevada south of the

Fresno River. flows roughly parallel to the Fresno River until it reaches Mendota Dam, then

1.
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the demands of the three parties, the estimated “natural flow,” and the estimated actual flow is

significant enough to justify the conclusion that permit violations occurred.. It appears safe to

conclude that violations occurred in February 1992. During that month, estimated natural flows

of 1,560 acre-feet could have met the parties’ demands for 990 acre-feet. The release from

Hidden Dam, however, was only 47 acre-feet, and the actual flow at the Road 9 Structure was

zero. During this month, storage in Hidden Reservoir increased by 8,326 acre-feet.

6.0 PROBABLE PER&II-T VIOLATIONS BY DELIVERING STORED WATER
OUTSIDE THE AUTHORIZED PLqCE OF USE

During the course of this proceeding, the complainants brought to the SWRCB’s  attention the

fact that the USBR ,$so may have violated its permit by delivering stored water to Triangle T

Ranch. Water cannot be seasonally stored under basis of riparian right (People  v. Shirokow,

supra,  26 Cal.3d at p. 307, tn. 7 [605 P.2d at p. 864, fh. 7, 162 Cal.Rptr. at p. 34, fn. 7]), and

Triangle T Ranch does not have a storage right under its license. MID and Triangle T Ranch

have entered into an agreement, however, which provides for the delivery of water, at MID’s

option, in a later year in satisfaction of Triangle T Ranch’s riparian demand in a prior year where

Triangle T Ranch’s demand for the prior year was equal to or less than 250 acreyfeet. (MID

Exhibit 7, p. 15, Paragraph 5.4; R.T. pp. 298-302,330,336-337.) In other words, the agreement

authorizes delivery of water that has been stored from one season to the next.

Triangle T Ranch has no right to stored water, and the USBR may not deliver water to Triangle T

Ranch under its permit because Triangle T Ranch is outside the authorized place of use. The

USBR should not deliver stored water to Triangle T Ranch in satisfaction of Triangle T Ranch’s

prior rights, unless the USBR files and the SWRCB approves a petition to expand the authorized

place of use to incorporate Triangle T Ranch’s property.

7.0 THE CAPACITY OF THE ROAD 9 STRUCTURE

One of the issues raised in this proceeding is whether the capacity of the Road 9 Structure is

sufficient to accommodate the rights of Triangle T Ranch. the Harmans, and Menefee River

Ranch. For the reasons set forth below, the SWRCB finds th!t the designed capacity of the

23.
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Road 9 Structure is 100 cfs, which probably is sufficient to satisfy the collective demands of all

three parties, but the capacity has been impaired by accumulated sediment. The current,

impaired capacity is approximately 60 cfs, which may or may not be adequate, depending on the

circumstances.

According to a report by Murray, Burns & Kienlen, Inc., an engineering firm, the designed

capacity of the Road 9 Structure is 100 cfs with a head differential of 0.7 feet. (SWRCB Files

for Pennit 16584, Murray, Burns & Kienlen, Inc. (1980) Preliminary Report, Fresno River Water

Rights, pp. 4 l-6 1.) At the time the report was written in 1980, the current capacity of the

structure was 60 cfs with a head differential of 0.25 feet, but Murray, Burns & Kienlen concluded

that a capacity of 100 cfs could be restored by removing sediment deposits between the outlet

and the Road 9 culverts and downstream of the outlet. (Id at pp. 41,61.)  The current capacity

of the structure probably remains approximately 60 cfs.

The findings contained in the Murray, Bums & Kienlen report are consistent with the testimony

of James E. Wickersham, President of Triangle T Ranch. Mr. Wickersham testified that at the

point where the weir in the bypass is about to spill, the Road 9 Structure can bypass 60 cfs, and

when flows are greater and head is greater over the weir, the Road 9 Structure can bypass greater

flows. (R.T. pp. 133,262,412-413; see Murray, Burns & Kienlen report, supru, at p. 41.)

The designed capacity of the structure is probably adequate to meet the parties’ maximum total

demand of 53.5 cfs. While in theory the impaired capacity could meet the parties’ demand as

well, in practice the impaired capacity may well be insufficient. As explained earlier, the

average rate of flow of 53.5 cfs that would satisfy the parties’ demands assumes a constant rate

of flow for a 30-day period. In actuality, flows may not be constant, and parties may seek to

meet their demands by diverting more water over a shorter period of time. In addition, at times

when the total demand is very close to the capacity of the Road 9 Structure, diversions made by
upstream parties would have to be made in a prudent manner such that sufficient flows are

bypassed to meet downstream demands.

L

24. I\, ::
::

ATTACHMENT H



At present, the circumstances do not warrant the initiation by the SWRCB of additional

proceedings involving the State Reclamation Board and the Lower San Joaquin Levee District

concerning the Road 9 Structure, as requested by complainants. If the parties do not feel that the

current capacity of the structure is adequate to accommodate their demands, they may wish to

pursue the possibility of restoring the structure’s designed capacity with the Reclamation Board

and the levee district. The clarification of the parties’ water rights in this order may facilitate

resolution of this matter.

8 . 0 CONCLUSION

In conclusion, the SWRCB finds that the USBR has violated Permit 16584 by depriving

complainants and Triangle T Ranch of water to which they were entitled. The complainants

requested that the SWRCB modify the USBR’s permit to require the USBR to negotiate,

execute, and implement an agreement with complainants within six months, to require the USBR

to appoint a watermaster, and to require the USBR to maintain a real-time accounting of inflows

and outflows at Hidden Dam. The SWRCB declines to modify the USBR’s permit at this time.

The USBR’s permit violations appear to have stemmed from the USBR’s good faith but

erroneous conclusion that complainants’ water rights had been lost. By this order, the SWRCB

affords the USBR with clear guidance concerning its obligations to complainants.” In addition,

” In comments to the proposed order, complainants also requested the SWRCB to afford the USBR with guidance
concerning a dispute between the complainants and MID over the extent of MID’s water rights as determined under
a 19 16 Superior Court decree. We need not resolve the dispute at this time, because resolution of the dispute would-
not affect the USBR’s obligations to complainants. The amount of MID’s entitlement will not affect the amount  to
which complainants are entitled except when the natural flow is insufficient to satisfy the claimed entitlements of
both MID and the complainants.
the natural flow.

As stated earlier, however, the USBR is not required to release flows in excess of
If the USBR releases flows equivalent to the natural flow and MID diverts an amount that the

complainants claim is excessive, the complainants’ dispute lies with MID, not the USBR

At other times, when natural flows are sufficient to do sot the USBR must release enough water to satisfy the
undiminished water rights of both the complainants as set fonh in this order and the prior rights of MID. If the
USBR releases enough water to satisfy what it determines to be the combined rights of the parties, the complainants
would be harmed only if the USBR releases less water in satisfaction of MID’s  rights under the 1916 decree than
MID in fact diverts based on MID’s interpretation of the decree. Such a discrepancv is unlikely, however, because
MID operates Hidden Dam on behalf of the USBR. Presumably MID’s interpretad&  of the decree for purposes Of
deciding  how much to release to satisfy its prior rights and its interpretation for purposes of deciding how much to
divert under those prior rights will be consistent. In the unlikely event that a discrepancy were to occur, the
SWRCB could consider a complaint against MID and the USBR at that time.
The SWRCB also notes that, unlike Trian.gie  T Ranch, which placed its water rights at issue by advancing a claim Of
prescription and introducing evidence of ILS actual water use, MID did not place its water rights directly at issue in
this proceeding. Accordingly, the record contains no evidence of MID’s recent, actual water use, other than
evidence of MID’s interpretation of the decree. In view of the fact that it does not appear to be necessary to afford
footnote continues next page)
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the SWRCB concludes that the USBR shall be required to submit a report within six months of

final SWRCB action in this matter that details how the USBR is meeting its obligations to

complainants.‘2 If in the fuhue the USBR still fails to fulfill its obligations, then the SWRCB

will consider what modifications to make to the USBR’s permit, and whether to take

enforcement action pursuant to Water Code sections 183 l-l 836.

Complainants also requested that the SWRCB expand the authorized place of use under the

USBR’s permit to include complainants’ property so that they can benefit from the USBR’s

storage capabilities. The complainants suggested that they would .also be willing to accept

Central Valley Project water delivered through the San Joaquin River in exchange for Fresno’

River flows. The SWRCB defers to the USBR to determine whether to satisfy complainants

rights wi&.natural  Fresno River flows or with some substitute supply that is acceptable to

complainants. The SWRCB will consider whether to approve an expansion in the USBR’s

permitted place of use if and when the USBR files a change petition pursuant to California Code

of Regulations, title 23, sections 79 l-799.

Finally, complainants requested that the SWRCB direct the USBR to invalidate the agreement

between Triangle T Ranch and MID. The complainants asserted that the agreement is

inconsistent with the USBR’s permit obligations because it authorizes delivery of water to

nonriparian land, and water delivery is based on a computer model designed by MID to quantify

the demands bf prior right holders which does not recognize complainants’ rights. Complainants

also pointed out that insufficient evidence has been introduced in this proceeding to determine

whether the computer model is flawed.

the USBR with guidance on the proper interpretation of the 19 16 decree, and the fact that the administrative record
was not thoroughly developed on these issues, the SWRCB concludes it would be best not to interpret the decree
unless and until a more concrete dispute makes such an interpretation necessary.

” Within this period, the parties may submit to the SWRCB new evidence concerning the calculations of riparkm
acreage contained in this order, and the SWRCB wiii consider whether fiu&er proceetie  siioiild  be initialed to
revise those figures.
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The SWRCB concurs that the agreement authorizes the delivery of water in violation of the

USBR’s pennit.  As noted in section 3.0 above, the number of acres identified as riparian in

Exhibit 4 to the agreement is inconsistent with the SWRCB’s finding in this order. In addition,

the agreement authorizes the delivery of stored water outside the permitted place of use, as

discussed in section 6.0. Either the agreement must be revised, or the USBR must make other

arrangements to ensure that water is not delivered in violation of its permit. Accordingly, the

SWRCB concludes that the USBR shall be required to submit to the SWRCB, in conjunction

with the report concerning releases discussed above, a revised ag&ement, or an explanation how I

it intends to ensure that water is not delivered to Triangle T Ranch in violation of the USBR’s

permit. Otherwise, the agreement is not on its face inconsistent with the USBR’s permit

obligations.
1..
: .:

Presumably, the computer model will be revised in light of this order to recognize complainants’

rights.  At this time, consideration whether releases made in accordance with a revised version of

the model would satisfy complainants’ rights would be premature.

,,

ORDER

IT IS HEREBY ORDERED THAT:

1.

: :

,.I.
2 .

The USBR shall release sufficient water to satisfy the rights of Triangle T Ranch the

Harmans, and lMenefee River Ranch, as defined herein, provided that the parties’ rights,

singly or in combination, cannot exceed the natural flow of the Fresno River, and provided .-’

that the USBR is not required to release flows that exceed the capacity of the Road 9

Structure.

The USBR shall submit to the SWRCB within six months of final SWRCB action in this ‘.

proceeding a report that details how the USBR is calculating the releases required to satisfy

the Harmans’ and Menefee River Ranch’s rights.

27.
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4J. The USBR shall submit to the SWRCB within six months of final SWRCB action in this

proceeding either a revised agreement for the supply of water to Triangle T Ranch in

satisfaction of its prior rights, or an explanation how the USBR intends to ensure that water

is not delivered to Triangle T Ranch in violation of the USBR’s permit.

CERTIFICATION

The undersigned, Administrative Assistant to the Board, does hereby certify that the foregoing is
a hill, true, and correct copy of an order duly and regtkriy adopted at a meeting of the State
Water Resources Control Board held on March 3, 1999.

AYE: James M. Stubchaer
Mary Jane Forster
Marc Del Pier0
John W. Brown

NO: -‘.‘. None

ABSENT: None

ABSTAIN: None

‘.;

tive Assistant to the Beard

. . .

*

,..

,
.

2s.
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