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Water Resources     Flood Control     Water Rights 

 

 

TECHNICAL MEMORANDUM 
 

DATE: June 20, 2011 

 

TO: Family Water Alliance 

 c/o Debbie Lemburg 

 

SUBJECT: Hydraulic Impact Analysis of Sutter Mutual Company Portuguese Bend 

Pumping Plant Fish Screening System Encroachment 

 

Prepared by:  Patrick Ho, P.E. 

 

Reviewed by:  Don Trieu, P.E. 

 

 
 

 

The Sutter Mutual Water Company’s Portuguese Bend Pumping Plant and the proposed fish 

screening system (project) are located on the left bank of the Sacramento River at approximately 

USGS River Mile 88.2, as shown in relationship to the Sacramento River Flood Control System 

on Figure 1.  The fish screening systems are located on the waterside of the Sacramento River 

levee, as shown in Figure 2.  The purpose of this analysis is to determine the potential hydraulic 

impacts of the proposed fish screening system’s encroachment, as detailed on Figure 3. 

 

 

Hydraulic model 

 

The Sacramento River HEC-RAS model release 2 (Model) was used for this analysis.  The 

Model was originally developed by the United States Army Corps of Engineers (USACE) and 

calibrated by MBK Engineers to the January 1997 flood event.  The calibration targeted system-

wide observed flows and water marks for the January 1997 flood event.  The calibration is 

documented in the “USACE Sacramento River Basin HEC-RAS Model Calibration Refinement 
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for West Sacramento Analyses.”  For the project site’s particular reach of the Sacramento River, 

the calibrated Model is found adequate for this impact analysis.  The extents of the hydraulic 

model are shown in Figure 4.   

 

The SRFCP design discharge in this particular reach of the Sacramento River is 30,000 cfs.  An 

existing hydraulic model simulation with a Sacramento River peak discharge of 29,200 cfs was 

simulated for the Base Condition and the Project Condition.   

 

 

Encroachment Modeling Approach 

 

The Sutter Mutual Water Company’s Portuguese Bend Pumping Plant is located at USGS River 

Mile 88.2 on the Sacramento River.  The corresponding Model’s River Mile is 88.69.  Prior to 

modifying the Model to project specific geometry, the nearest hydraulic model’s cross-section to 

the project site is located at River Mile 88.75 (see Figure 2).  Cross-sections 88.70, 88.69, and 

88.68 were added in the model between cross section 88.75 and 88.5 to represent the location of 

the fish screening system encroachments.  The impact of the Portuguese Bend Pumping Plant 

fish screening system was then estimated by adding an obstruction to the left bank of cross-

section 88.69, as shown in Figure 5.   

 

Per the design drawing (Figure 3), the proposed fish screen system consists of new conductor 

pipes, tracks, and new piles with an approximate length of 110 feet.  However, because of the 

angle of the conductor pipes, the actual encroachment in the cross-sectional’s stationing is 

approximately only 96 feet along the left bank of cross-section 88.69.  To simplify the modeling 

approach, the screening system was conservatively modeled by applying a blocked obstruction to 

the entire left bank for a width of approximately 105 feet measured from the left bank station.  

The selected length of blocked obstruction (105 feet) is focused on capturing the “blocked” 

elevation below the bottom of the existing conductor pipes. 

 

Additional level of conservatism is present on this approach due to a wider range of elevations 

blocked.  Specifically, the blocked obstruction blocks conveyance up to top-of-levee elevation at 

44.77 feet, where the actual fish screening system encroaches only approximately 10 feet above 

and along the river’s bed and side slopes.  Figure 5 illustrates the actual encroachment versus the 

modeled encroachment. 

 

 

Results 

 

The results of the calculated water surface elevations are tabulated in the following table: 
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Figure 1. Location Map 
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Pumping Plant 

Fish Screening 

System 



  June 20, 2011 

  Page 5 

 
 

DEBBIE LEMBURG SUTTER MUTUAL PORTUGUESE BEND HIA 2011-06-20.DOCX 

 
Figure 2. Site Map 
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 Figure 3. Sutter Mutual Water Company Portuguese Bend Fish Screening System 
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Figure 4. Hydraulic Model Extents 
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Figure 5.  Cross-section 88.69 
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