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SECTION 1 – PURPOSE, SCOPE, AND AUTHORIZATION 
 
Introduction 
Bowen, Collins & Associates (BC&A) was retained by PacifiCorp Energy to update the Bear 
River floodplain analysis that we performed in 2014 (2014 Study).  That study was performed to 
evaluate the floodplain impacts of increasing the maximum release rate into the Bear River from  
the Soda Power Plant to 2,500 cfs.  The floodplain mapping prepared as part of the 2014 Study 
was developed using a hydraulic river model that included 11 field-surveyed cross sections and 
10 meter USGS DEM mapping of the study reach.   
 
PacifiCorp recently obtained more accurate and detailed topographic mapping of the floodplain 
along the Bear River in between Grace, Idaho and Oneida Reservoir.  Also, on March 27, 2017, 
a 2,500 cfs release from the Soda Power Plant (producing a flow rate of approximately 3,000 cfs 
within the study reach) was observed.  Based on the availability of this new data, analyses were 
performed to accomplish the following objectives: 
 

 Utilize observations and data collected during a 3,000 cfs flood event and more accurate 
topographic mapping information developed from LiDAR data collected in 2017 to 
update the hydraulic model and associated floodplain mapping along the Bear River in 
the study area shown in Figure 1.  
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 Modify the hydraulic model developed in 2014 to evaluate the potential impacts that 

dredging sediment deposits from the Bear River in the vicinity of the Cottonwood Creek 
confluence would have on the water surface profile and associated floodplain in the study 
area. 

 
This Technical Memorandum has been prepared to document the analyses associated with these 
two objectives. 
 
Project Staff 
The project work was performed by the following BC&A team members:  Craig Bagley/Project 
Manager, and Tyler Seamons/Project Engineer.  The project was completed in BC&A’s Draper, 
Utah office. These individuals can be contacted at 801-495-2224  to answer questions pertaining 
to this study.

SECTION 2 – ANALYSIS 
 
A detailed summary of the process used to update and calibrate the model and floodplain is 
described in this section. The data listed in Table 1 were provided to BC&A by PacifiCorp and 
was used in this study. 

Table 1 
Data Used and Source 

 

Description Source Notes 

Digital Elevation Model GeoTerra LiDAR data (June 23, 2017) 
Bathymetric Survey 
Data 

Electrical Consultants 
Inc. (Chad Moser PLS) 

5 underwater channel cross sections near 
Cottonwood Creek (Sept. 15, 2017) 

Bear River Flow Data PacifiCorp 
3,000 cfs used in floodplain model; 
1,100 cfs used for calibration with LiDAR 
data 

Miscellaneous 
Photographs of the Bear 
River Floodplain during 
the 3,000 cfs flood event 

PacifiCorp 
Photographs were taken by PacifiCorp 
personnel from various vantage points to 
document floodplain boundaries. 

 
 
Updating and Calibrating the 2014 Hydraulic Model 
A hydraulic model has four main components: flow data, channel geometry data, channel 
roughness values, and model boundary conditions to define hydraulic conditions to use at the 
downstream end of the hydraulic model.  The data and processes that were used to revise and 
update these model elements as part of this project are described below. 
Flow Data 
PacifiCorp personnel requested that the updated hydraulic analysis be based on conditions that 
existed during the March 2017 flood event.  During that event, 2,500 cfs was being released in 
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the river from the Soda Power Plant and an estimated 3,760 cfs was flowing into the Oneida 
Narrows Reservoir.  It was estimated that Cottonwood Creek was discharging about 760 cfs into 
the Bear River and that about 3,000 cfs was flowing through the river reach between the Cheese 
Factory Bridge and Cleveland Bridge.  These are the flow conditions used in the updated steady-
state model simulations.  The locations of the measured and estimate flow rates and are shown in 
Appendix A.   
 
Channel Geometry Data 
The 2014 hydraulic model was based on channel geometry data collected at 11 channel cross 
sections that were derived from a detailed channel and floodplain survey.  The locations of those 
cross sections are shown in Figure 1.  The topographic survey data for the overbank and 
floodplain areas were compared to the 2017 LiDAR data.  The LiDAR data closely matched the 
field survey data, providing confidence in the use of the LiDAR data in updating the model and 
floodplain mapping. 
 
The original hydraulic model included some internally-interpolated channel cross sections to 
provide data that the modeling software needed to be stable and compute water surface 
elevations.  In the updated analysis, the interpolated cross sections were eliminated and 16 new 
cross sections were added to the model throughout the study area to provide computations 
needed to more accurately define the floodplain boundaries. Five of these cross sections, near the 
confluence of Cottonwood Creek, included underwater survey data in the channel. The low flow 
(underwater) channel cross section data for the remaining 11 cross sections were interpolated 
based on surveyed channel cross section data collected in 2014. All overbank geometry data for 
the 16 new cross sections were developed using the 2017 LiDAR data. 
 
Channel Roughness Values 
Channel roughness coefficients (Manning’s n values) were based on published values found in 
Open-Channel Hydraulics (Chow, 1959). A range of values is typical for each given channel 
type or floodplain. The values in this model were adjusted within this range as part of the 
calibration process. Roughness coefficients used in this model are listed in Table 2. 
 

Table 2 
Roughness Coefficients used in Hydraulic Model 

 

Description 
Manning’s n 
Values Used 

Main Channel 0.025-0.03 
Overbanks – Pasture/Fields 0.03 
Overbanks – Dense Brush 0.1 

 
 
 
Model Boundary Conditions 
The model boundary condition was set at the downstream end. A normal depth calculation with a 
hydraulic slope of 0.00023 was used. This slope was estimated based on the calibration results 
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from to the approximate water surface elevation from the LiDAR data. This proved to provide 
good results throughout the calibration process. 
 
Updated Model Calibration 
After updating the HEC-RAS hydraulic computer model developed as part of the 2014 Study as 
described above, photographs taken during the 2017 flood event of about 3,000 cfs were used to 
calibrate the model (see Appendix A). The calibration process included adjusting the Manning’s 
“n” values to attain a computed water surface elevation that approximately predicted the 
floodplain boundaries documented in the photographs taken during the event. After the model 
was calibrated at a discharge of 3,000 cfs, it was run again at 1,100 cfs to produce a water 
surface profile that could be compared to the approximate water surface elevation derived from 
LiDAR data collected on the river banks near the edge of the water surface.  The 1,100 cfs 
discharge was the approximate discharge that existed in the Bear River the day that the LiDAR 
data was collected.  The computed profile at 1,100 cfs reasonably matches the approximate 
observed water profile the day of the LiDAR flight (0.4 ft average). This added some confidence 
that the model was reasonably simulating existing field hydraulic conditions. 
 
The updated hydraulic profile from the analysis is presented in Figure 2.  As Figure 2 indicates, 
there is a significant amount of sediment deposition in the river at the Cottonwood Creek 
confluence.  The updated floodplain mapping of the study area is presented in Figures 3 and 4.  
 
Detailed cross sections plots with computed water surface elevations from the hydraulic analysis 
are included in Appendix B.  
 
Dredging Evaluation 
A hydraulic analysis was performed to evaluate the potential effects of dredging near the 
confluence of Cottonwood Creek on the mapped floodplain. After plotting the profile of the 
newly surveyed cross sections, it was evident there was existing sediment deposits (3+ ft) at and 
near the confluence that was creating a flow restriction (see Figure 2).  Another hydraulic 
simulation was performed with the HEC-RAS hydraulic computer model assuming that much of 
the sediment would be removed.  The assumed dredged cross section used to update Cross 
Section 26727 in the model simulation is shown in Figure 5.  The channel dimensions shown in 
Figure 5 were based on the adjacent model cross section geometries.  The assumed new channel 
invert was selected to maintain the assumed natural channel slope.  
 
The dredging scenario model results show a maximum drop in water surface elevation of 2.4 feet 
at the confluence of Cottonwood Creek, as illustrated in Figure 6. Also shown in Figure 6, the 
computed water surface elevation returns to pre-dredging depths near cross section 47895.41 (4 
miles upstream).  Upstream of that point the river water surface elevation and floodplain 
boundaries are not significantly impacted.  The reduced floodplain boundaries are compared to 
the existing floodplain boundaries with 3,000 cfs flowing in the river in Figure 7.  As Figure 7 
indicates, within the channel reach where the computed water surface elevation is reduced there 
is a reduction to the areal extent of the floodplain adjacent to the river of about 60 acres (15 acres 
downstream of the Cleveland Bridge and 45 acres upstream of the bridge). This is because most 
of the river is contained in the main river channel at a discharge of 3,000 cfs.   
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It is impossible to accurately estimate the dredging volume required to achieve the condition 
simulated in the dredged condition model run.  The HEC-RAS computer software utilizes 
channel geometries that are linearly interpolated in between cross sections. Using this premise, 
the average end area method was used to roughly estimate dredging volumes with the 
assumption that there would be no dredging required at the upstream and downstream cross 
sections. This yielded an estimated cut volume of 15,000 to 30,000 cubic yards. In order to more 
accurately estimate this volume a more detailed survey must be performed. 
 
SECTION 3 – CONCLUSIONS 
 
Updating and calibrating the HEC-RAS hydraulic computer model used in the 2014 Study with 
recent LiDAR and bathymetric survey has produced a floodplain boundary that closely 
approximate conditions that were observed and photographically documented during the 2017 
flood of approximately 3,000 cfs (2,500 cfs release from the Soda Power Plant) in the study area. 
 
The model analysis used to simulate the potential effects of dredging sediment deposits in the 
Bear River near the confluence of Cottonwood Creek indicates that only a minor reduction to the 
floodplain would be experienced if dredging is performed. 
 
The results of this analysis are intended to give PacifiCorp an approximation of the limits of the 
floodplain boundaries during a 3,000 cfs flood event with the existing channel conditions and 
location.  While a more detailed analysis may produce slightly different floodplain extents, we 
believe the HEC-RAS model was calibrated well and the resulting floodplain provides a 
reasonable magnitude of inundated areas. 
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APPENDIX A

SUPPORTING DATA



Samples of Photos used in the model calibration process



Basis of Flow Data
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is not recommended.

• Flight index in ACAD DWG format

• Metadata Report in Standarad GeoTerra PDF format
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