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1 INTRODUCTION 

This report documents the development of the design water surface profiles for the 

Sutter-Butte Flood Control Agency’s (SBFCA) Feather River West Levee Project 

(FRWLP).  The goal of the FRWLP is to provide 200-year flood protection for the urban 

and urbanizing northern portion of the Sutter-Yuba City Basin, and 100-year protection 

south of Yuba City.  The FRWLP includes rehabilitation of the entire 44-mile west 

Feather River levee from the Thermalito Afterbay downstream to the Sutter Bypass (see 

Figure 1-1). 

 

The original design water surface profiles for the FRWLP were developed in October, 

2010.  Following the original October profiles, there were three additional updates in 

order to improve the HEC-RAS model and to address independent technical review 

comments.  Four Technical Memorandums (TM) were developed at each different stage 

to document the specific updates incorporated into the design profiles: 

 

1. October 2010 TM – Original Design Water Surface Profiles 

2. June 2011 TM – Update #1 

3. September 2011 – Update #2 

4. December 2011 – Update #3 

 

In addition to the four TM’s listed above, the United States Army Corps of Engineers 

(USACE) recently provided updates to the inflow hydrology for the n-year storm events.  

This report documents the recent improvements to the inflow hydrology and compiles all 

four of the above model development TM’s into a single comprehensive document.  

 

1.1 BACKGROUND 
For the FRWLP, Peterson Brustad Inc. (PBI) utilized the HEC-RAS model that is 

currently being prepared for the USACE as part of the Sutter Basin Feasibility Study 

(SBFS).  The USACE, in conjunction with SBFCA and California Department of Water 

Resources (DWR), is currently preparing the SBFS in order to evaluate flood damage 

reduction, ecosystem restoration, and recreation projects within the Sutter-Yuba City 

basin.  To aid in this evaluation, extensive hydraulic modeling and floodplain mapping is 

being conducted in order to evaluate and determine the extent of flood inundation 

damages that would occur within the basin in the event of levee overtopping and/or levee 

failure.  PBI has been assisting the USACE with the SBFS since 2009. 

 

The Feather River system HEC-RAS model is an ever-changing model that is frequently 

updated in order to support various flood control projects throughout the region.  The 

model was utilized in 2005 by the USACE for the Lower Feather River Floodplain 

Mapping Study
(12)

 and versions of this model have since been updated independently by 

both the USACE and MBK Engineers (MBK).  The USACE model was updated to 

support the American River Watershed Common Features General Reevaluation 

Report
(11)

 and the MBK model was updated to support the levee improvement projects 

that were constructed by the Three Rivers Levee Improvement Authority (TRLIA)
(4)

. 
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A summary timeline of events regarding the development of the FRWLP HEC-RAS 

model is as follows: 

 

OCTOBER 2010:  PBI published the original design water surface profiles based 

upon an interim version of the SBFS HEC-RAS model.  For the SBFS, PBI obtained 

the USACE Common Features model
(13)

 and updated it to include the work that MBK 

performed for the TRLIA program.  In addition, PBI further refined the model for the 

Upper Feather River and Sutter Bypass reaches.  The SBFS model was then 

calibrated to a major flood event that occurred in January 2006 and verified to an 

event that occurred in 1997.  This calibration had completed the Independent 

Technical Review stage and just prior to the FRWLP analysis, the model’s vertical 

datum was updated from the National Geodetic Vertical Datum of 1929 (NGVD29) 

to the North American Vertical Datum of 1988 (NAVD88).   

 

APRIL 2011:  The USACE released an updated version of the SBFS model (Release 

3)
(14)

.   

 

MAY 2011:  PBI updated the FRWLP design water surface profiles (Update #1) using 

an improved version of the USACE Release 3 model. 

 

JUNE 2011: PBI sent the FRWLP model to the USACE for technical review. 

 

SEPTEMBER 2011:  PBI updated the FRWLP design water surface profiles (Update 

#2) to incorporate the technical review comments provided by USACE. 

 

OCTOBER 2011:  PBI sent the FRWLP model to MBK for independent technical 

review. 

 

DECEMBER 2011:  PBI updated the FRWLP design water surface profiles (Update 

#3) to incorporate the technical review comments provided by MBK. 

 

MARCH 2012:  USACE released improvements to the inflow hydrology for the n-

year storm events.   

 

MARCH 2012:  PBI updated the FRWLP design water surface profiles to incorporate 

the recent inflow hydrology updates provided by the USACE. 

 

Details regarding the specific improvements that were incorporated into the HEC-RAS 

model at each update can be found in Section 3.  The final water surface profiles are 

shown in Section 4. 
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1.2 DATUM 
The FRWLP HEC-RAS model and all results and calculations presented in this report 

reference the California State Plane Coordinate System (CCS), Zone 2 – NAD83 

horizontal datum and the North American Vertical Datum of 1988 (NAVD88).  All units 

are in U.S. Survey feet. 

 

 

1.3 TOPOGRAPHY 
The ground surface topography included with the base USACE Release 3 model is based 

upon USACE Sacramento and San Joaquin River Basins Comprehensive Study 

mapping
(1)(10)

, which was provided by the USACE at a contour interval of 2 feet.  No new 

topography was obtained for the development of the FRWLP model.  In early 2010, the 

base USACE model was converted from the National Geodetic Vertical Datum of 1929 

(NGVD 29) to the North American Vertical Datum of 1988 (NAVD 88).  The conversion 

was completed by PBI for the USACE as part of the SBFS.  PBI converted the HEC-RAS 

geometry to NAVD88 based upon a conversion surface provided by the USACE.  Levee 

crowns, weirs and stream gages were input directly from NAVD88 surveys.  Details 

regarding PBI’s role in the vertical datum conversion are included in the Vertical Datum 

Conversion TM (see Attachment A).    

 

Levee elevations within the FRWLP HEC-RAS model are based upon top of levee (TOL) 

data from the USACE National Levee Database (NLDB)
(9)

.  The NLDB contains an 

elevation every 100-ft for the top of levee.  The elevations for the NLDB were obtained 

via ground surveys based in NAVD 88. 

 

 

1.4 COMPARISON TO CVFED LIDAR 
PBI compared the converted HEC-RAS model components to CVFED LiDAR

(2)
 data in 

order to verify that the HEC-RAS model datum conversion matches the recent NAVD88 

LiDAR surveys which are being used for the design of the FRWLP.  PBI compared both 

cross section data (converted Comprehensive Study Topography) and Top of Levee data 

(NLDB) to the LiDAR.  The results show that the while the cross sections are not exact 

overlays, the datum adjustment used to convert the Release 3 HEC-RAS model from 

NGVD29 to NAVD88 was within the precision of the modeling effort.  It is important to 

note that the LiDAR data does not include bathymetric data for the river channel or any 

overbank areas containing water. 

 

The 12 cross section comparisons are shown in Figure 1-2 thru Figure 1-13.  The TOL 

comparison profile is shown in Figure 1-14. 
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Figure 1-2.  Cross Section Topography Comparison at HEC-RAS River STA 57.7 

 

 

 

 
Figure 1-3.  Cross Section Topography Comparison at HEC-RAS River STA 49.58 
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Figure 1-4.  Cross Section Topography Comparison at HEC-RAS River STA 47.55 

 
 

 

 
Figure 1-5.  Cross Section Topography Comparison at HEC-RAS River STA 45.26 
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Figure 1-6.  Cross Section Topography Comparison at HEC-RAS River STA 43.28 

 
 
 

 

Figure 1-7.  Cross Section Topography Comparison at HEC-RAS River STA 37.29 

 
 



    

FRWLP Design Water Surface Profiles    8 
 

 

 

 

Figure 1-8.  Cross Section Topography Comparison at HEC-RAS River STA 33.0 

 
 
 

 

Figure 1-9.  Cross Section Topography Comparison at HEC-RAS River STA 31.25 
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Figure 1-10.  Cross Section Topography Comparison at HEC-RAS River STA 29.75 

 
 
 

 

Figure 1-11.  Cross Section Topography Comparison at HEC-RAS River STA 25.25 
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Figure 1-12.  Cross Section Topography Comparison at HEC-RAS River STA 20.5 

 
 
 

 

Figure 1-13.  Cross Section Topography Comparison at HEC-RAS River STA 14.25 
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2 HYDROLOGY 

For the HEC-RAS model inflow parameters, PBI utilized 1/100, 1/200 and 1/500 annual 

exceedance probability (AEP) 30-day storm event hydrographs provided by the USACE.  

The inflows were applied to the most upstream cross sections of the HEC-RAS model, 

which is shown in Figure 2-1.  In developing the n-year hydrographs the USACE used 

two different storm centerings: 1) the Sacramento River storm centering and 2) the 

Shanghai Bend storm centering.  The Shanghai Bend storm centering produces higher 

stages in the Feather River for the 200-year event.  For the 100-year event, the 

Sacramento storm centering produces higher stages in the Feather River downstream of 

HEC-RAS River Station (RS) 47.04 and the Shanghai storm centering produces higher 

stages in the Feather River upstream of RS 47.04.  For the 500-year storm event, the 

Sacramento storm centering produces higher stages for the lower Feather River 

(downstream of RS 15.25) and the Shanghai storm centering produces higher stages for 

the Feather River at and above RS 15.25. 

   

In March 2012, the USACE made several improvements to the inflow hydrology for the 

n-year events.  As part of the improvements, the USACE refined the inflows for the 

minor tributaries and verified that the inflow hydrographs input into the HEC-RAS model 

match their referenced study source.  The March improvements included: 

 

- Wadsworth Canal: Replaced the constant inflow of 1,500 cubic feet per second 

(cfs) with n-year hydrographs 

- Best Slough: Updated the n-year hydrographs to include all of the AEP events 

- UP Interceptor Canal: Updated the n-year hydrographs to include all of the AEP 

events 

- Yankee Slough: Updated the n-year hydrographs to include all of the AEP events 

- Honcut Creek: Revised the inflow hydrographs to account for flows that should 

be routed to Jack Slough 

- Jack Slough: Updated the n-year hydrographs to include all of the AEP events 

- Feather River: Revised the n-year hydrographs for the Shanghai storm centering 

to match the Lower Feather River Floodplain Mapping Study 

- Bear River: Revised the n-year hydrographs to match the Sacramento and San 

Joaquin Basins Comprehensive Study 

- Yuba River: Revised the n-year hydrographs for the Shanghai storm centering to 

match the Lower Feather River Floodplain Mapping Study and combined the n-

year hydrographs from Englebright and Deer Creek at HEC-RAS River STA 

13.84 

 

Table 2-1 and Table 2-4 summarize the peak inflow values that were used for the 

FRWLP prior to March 2012.  Table and Table 2-5 summarize the final peak inflow 

values after the March USACE improvements.  All inflow hydrographs were provided by 

the USACE in HEC-DSS format.  The sources of the inflow hydrographs are summarized 

in Table 2-3 and Table 2-6.  The hydrology sources were provided by the USACE as part 

of the March update. 
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Table 2-1.  Shanghai Storm Centering Peak Inflow Values Prior to March 2012 

Description 1/100 AEP Storm 

Event (cfs) 

1/200 AEP Storm 

Event (cfs) 

1/500 AEP Storm 

Event (cfs) 

Bear River 41,500 47,700 55,300 

Best Slough 820 820 820 

Dry Creek 7,000 8,100 9,400 

Feather River 150,000 174,000 327,000 

Jack Slough 6,800 6,800 6,800 

Sacramento River 52,900 58,200 62,600 

Sutter Bypass 156,000 218,000 273,000 

Yuba (Englebright) 141,000 211,000 295,000 

Yuba (Deer Creek) 9,500 10,700 12,400 

Yuba (Dry Creek) 9,000 10,100 11,600 

Honcut Creek 32,300 38,800 48,100 

Wadsworth Canal 1,500 1,500 1,500 

UP Interceptor Canal 7,300 7,300 7,300 

Yankee Slough 2,800 2,800 2,800 

 
Table 2-2.  Final Shanghai Storm Centering Peak Inflow Values 

Description 1/100 AEP Storm 

Event (cfs) 

1/200 AEP Storm 

Event (cfs) 

1/500 AEP Storm 

Event (cfs) 

Bear River 40,600 46,800 54,200 

Best Slough 3,900 4,600 5,500 

Dry Creek 7,000 8,100 9,400 

Feather River 150,000 174,000 320,000 

Jack Slough 4,500 5,400 6,600 

Sacramento River 52,900 58,200 62,600 

Sutter Bypass 156,000 218,000 273,000 

Yuba (Englebright) 141,000 208,000 294,000 

Yuba (Deer Creek) 9,500 10,700 12,400 

Yuba (Dry Creek) 8,900 10,100 11,600 

Honcut Creek 27,900 33,400 41,500 

Wadsworth Canal 1,500 1,550 1,600 

UP Interceptor Canal 5,700 7,300 9,500 

Yankee Slough 2,100 2,800 3,800 

 
Table 2-3.  Sources of Shanghai Storm Centering Hydrology for the FRWLP HEC-RAS Model 

Inflow Hydrograph Source of Data 

Bear River - Dry Creek at Jasper Lane Lower Feather River Floodplain Mapping Study 

Bear River below Camp Far West Sacramento and San Joaquin Basins Comprehensive Study 

Best Slough at Forty Mile Road Lower Feather River Floodplain Mapping Study 

Sutter Bypass at West Butte Road Sacramento and San Joaquin Basins Comprehensive Study 

Feather River at Oroville Lower Feather River Floodplain Mapping Study 

Honcut Creek at Hwy 70 Lower Feather River Floodplain Mapping Study 

Sacramento River at Colusa Bridge Sacramento and San Joaquin Basins Comprehensive Study 

UP Interceptor Canal Lower Feather River Floodplain Mapping Study 

Wadsworth Canal at Hwy 20 Sutter County 2004 Feasibility Study 

Yankee Slough at Swetzer Road Lower Feather River Floodplain Mapping Study 

Yuba River - Dry Creek at Hwy 20 Lower Feather River Floodplain Mapping Study 

Yuba River below Englebright Dam Lower Feather River Floodplain Mapping Study 

Yuba River - Deer Creek Lower Feather River Floodplain Mapping Study 
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Table 2-4.  Sacramento Storm Centering Peak Inflow Values Prior to March 2012 

Description 1/100 AEP Storm 

Event (cfs) 

1/200 AEP Storm 

Event (cfs) 

1/500 AEP Storm 

Event (cfs) 

Bear River 49,200 54,700 62,000 

Best Slough 820 820 820 

Dry Creek 8,300 9,300 10,500 

Feather River 150,000 150,000 292,000 

Jack Slough 6,800 6,800 6,800 

Sacramento River 55,500 59,300 67,900 

Sutter Bypass 184,000 229,000 327,000 

Yuba (Englebright) 124,000 170,000 244,000 

Yuba (Deer Creek) 11,100 12,200 13,700 

Yuba (Dry Creek) 10,400 11,400 12,900 

Honcut Creek 31,200 37,300 46,500 

Wadsworth Canal 1,500 1,500 1,500 

UP Interceptor Canal 7,300 7,300 7,300 

Yankee Slough 2,800 2,800 2,800 

 
Table 2-5.  Final Sacramento Storm Centering Peak Inflow Values 

Description 1/100 AEP Storm 

Event (cfs) 

1/200 AEP Storm 

Event (cfs) 

1/500 AEP Storm 

Event (cfs) 

Bear River 48,200 53,600 60,700 

Best Slough 4,700 5,300 6,200 

Dry Creek 8,300 9,300 10,500 

Feather River 150,000 150,000 292,000 

Jack Slough 4,300 5,100 6,400 

Sacramento River 55,500 59,300 67,900 

Sutter Bypass 184,000 229,000 327,000 

Yuba (Englebright) 124,000 170,000 244,000 

Yuba (Deer Creek) 11,100 12,200 13,700 

Yuba (Dry Creek) 10,400 11,400 12,900 

Honcut Creek 26,900 32,100 40,100 

Wadsworth Canal 1,500 1,550 1,600 

UP Interceptor Canal 6,800 8,400 10,600 

Yankee Slough 2,500 3,200 4,300 

 
Table 2-6.  Sources of Sacramento Storm Centering Hydrology for the FRWLP HEC-RAS Model 

Inflow Hydrograph Source of Data 

Bear River - Dry Creek at Jasper Lane Sacramento and San Joaquin Basins Comprehensive Study 

Bear River below Camp Far West Sacramento and San Joaquin Basins Comprehensive Study 

Best Slough at Forty Mile Road Lower Feather River Floodplain Mapping Study 

Sutter Bypass at West Butte Road Sacramento and San Joaquin Basins Comprehensive Study 

Feather River at Oroville Sacramento and San Joaquin Basins Comprehensive Study 

Honcut Creek at Hwy 70 Sacramento and San Joaquin Basins Comprehensive Study 

Sacramento River at Colusa Bridge Sacramento and San Joaquin Basins Comprehensive Study 

UP Interceptor Canal Lower Feather River Floodplain Mapping Study 

Wadsworth Canal at Hwy 20 Sutter County 2004 Feasibility Study 

Yankee Slough at Swetzer Road Lower Feather River Floodplain Mapping Study 

Yuba River - Dry Creek at Hwy 20 Sacramento and San Joaquin Basins Comprehensive Study 

Yuba River below Englebright Dam Sacramento and San Joaquin Basins Comprehensive Study 

Yuba River - Deer Creek Sacramento and San Joaquin Basins Comprehensive Study 
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3 HYDRAULICS 

The final FRWLP HEC-RAS model was developed from Release 3 of the USACE 

Sacramento River Basin HEC-RAS Model (NAVD88 version), which was released by 

the USACE in February 2011.  As part of Release 3, the USACE made several 

improvements to the input hydrology for both the 1997 and 2006 storm events.  The 

USACE also made significant updates to the stream gage data based upon additional 

research and new field surveys.  The following sections summarize the additional updates 

that were incorporated into the USACE Release 3 HEC-RAS model and provide the final 

calibration results for the FRWLP. 

 

3.1 UPDATE #1 (JUNE 2011) 
Subsequent to development of the preliminary design water surface profiles in PBI’s 

October 2010 TM, both PBI and the USACE made significant improvements to the HEC-

RAS hydraulic model.  The major improvements included: 

 

- Modifications to the hydrologic input used for the calibration storm events 

- Updated stream gage data and stream gage rating curves 

- Updates to the Tisdale Weir flow split 

- Updates to the Fremont Weir coding 

- Modifications to the coding of the Sutter Bypass/Feather River confluence 

- Various minor topographic updates  

 

These improvements necessitated a re-calibration of the HEC-RAS model and PBI 

therefore revised the design water surface profiles in June 2011 using this updated model 

version.  The June update generally raised the water surface profile along the entire reach 

of the Feather River by an average of 0.5 feet.  The most significant change occurred at 

the upper end near reach 34, where the water surface experienced a raise of plus 3 feet.  

HDR’s 65% design is based upon the June 2011 water surface profiles.   

 

A summary of the June updates that PBI incorporated into the modeling is provided 

below, along with a summary of the results of the June re-calibration.  Information 

regarding the calibration inflow hydrographs, along with information regarding the 

updated stream gage data, will be published by the USACE at a later date.  No 

modifications were made to the n-year design flow hydrology as part of the June 2011 

update. 

 

Based upon the new information, the HEC-RAS model was updated at each of its two 

downstream boundary locations: Sacramento River at Verona Gage and Yolo Bypass at 

Woodland Gage.  The USACE discovered that the USGS Yolo Bypass Woodland gage 

rating curve incorporates an adjustment for Sacramento Weir inflow into the Yolo 

Bypass.  The gage, however, is located upstream of the confluence with the Sacramento 

Bypass.  As a result, the USGS rating curve does not accurately represent the stage-flow 

relationship at the gage.  Therefore, the Woodland gage rating curve was revised by the 

USACE.  The Sacramento River at Verona gage was also updated based upon new field 

survey data.  Figure 3-1 and Figure 3-2 show the updated rating curves at each of these 

locations.  
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Figure 3-1.  Updated Rating Curve for Sacramento River at Verona Gage 

 
 
Figure 3-2.  Revised Rating Curve for Yolo Bypass at Woodland Gage 
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The Tisdale Weir coding was also modified during the June 2011 update in order to 

better represent historic conditions and to stabilize HEC-RAS computations.  The 

updated weir utilizes a user-input stage-discharge flow split provided by the USACE in 

lieu of a flow split calculated by HEC-RAS based on weir flow calculations.  It is 

important to note that the updated rating curve is based upon historical data and that it 

does not incorporate the new bridge at Tisdale weir (completed in the Spring of 2010) or 

the DWR Tisdale Bypass sediment removal project (completed in 2008).  These 

improvements are likely to modify the flow split table, but the modifications would have 

no appreciable effect on the Feather River water surface profiles, and very little effect on 

the outflow breach hydrographs utilized for the SBFS; therefore, it was deemed that the 

historic flow split table is appropriate for use in this study.  However, it is recommended 

that this area of the HEC-RAS model be reviewed and updated in conjunction with future 

modeling focused on the Tisdale Bypass, Sutter Bypass and Sacramento River.  The 

Tisdale Weir lateral diversion rating curve is shown in Table 3-1. 

 

 

Table 3-1.  Lateral Diversion Rating Curve for Tisdale Weir 

Sacramento River Flow Upstream of Weir (cfs) Diverted Flow to Tisdale Bypass (cfs) 

0 0 

2,400 0 

22,300 0 

22,500 10 

22,800 100 

23,700 500 

24,500 1,000 

26,000 2,000 

28,650 4,050 

33,250 7,950 

37,950 12,050 

42,500 15,000 

52,400 20,000 

60,000 23,300 

66,800 26,000 

69,600 27,000 

 

 

As part of the June update, PBI re-calibrated the model to both the 1997 and 2006 storm 

events by adjusting the channel Manning’s n-values in order to match observed stream 

gage data and surveyed high water marks.  While performing the calibration, PBI made 

several structural modifications to the model to improve the topography and assist in the 

calibration, including: 

 

- Removed the right bank blocked obstruction at Feather River Mile (RM) 7.55 

(downstream of the Feather River Highway 99 crossing) 

- Deleted the flow-based roughness factors for the upper Yuba River reach and 

incorporated the factors directly into the cross section Manning’s n-values 

- Further refined the ineffective flow areas for the upper Feather River (RM 63.73 

thru 53.84)  
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- Added a blocked obstruction in the left overbank at Feather River (FR) RM 

56.02 (Design STA 2200+58) to represent the top elevation of a road 

- Raised the blocked obstructions along the Sutter Bypass, the Tisdale Bypass and 

Wadsworth Canal in order to correctly model levee overtopping 

- Verified and refined the locations of the observed high water marks by 

incorporating the downstream distance relative to each cross section (completed 

for all of the Feather River and Sutter Bypass reaches) 

- Added blocked obstructions and updated the lateral weir topography for 

Highway 70 (FR RM 56.43 thru 46.53) 

- Added observed stage data for the DWR Feather River at Live Oak (FLO) gage, 

Feather River at Boyd’s Landing (FBL) gage, and the Sutter Bypass at 

Longbridge (LNB) gage (see Attachment A for details regarding PBI’s gage 

datum conversion to NAVD88) 

- Various minor edits to the cross section hydraulic tables in order to eliminate 

model instabilities 

  

Manning’s n-values were adjusted (within reason) to duplicate stages for the 2006 storm 

event.  The 1997 storm event was then simulated using the revised friction factors.  In 

some locations, adjustments were made to achieve a compromise in stage errors between 

the two calibration events.  It should be noted that the differences in the physical 

configuration of the Feather River between 1997 and 2006 (such as the Shanghai Bend 

Setback Levee completed in 1999) were taken into account in the calibration process.  

Table 3-2 shows a summary of the results of the June 2011 PBI re-calibration.  

 

 
Table 3-2.  Summary of the June 2011 Re-Calibration Results; Comparison of Peak Stages at Gages 

GAGE 

1997 Peak Stage (ft-NAVD88) 2006 Peak Stage (ft-NAVD88) 

Observed Computed 
Difference 

(ft) 
Observed Computed 

Difference 

(ft) 

       

FEATHER RIVER NEAR 

GRIDLEY (#11407150) 
99.66 99.21 -0.45 92.29 93.11 0.82 

FEATHER RIVER AT LIVE 

OAK* 

(FLO) (FEATHER) 

- - - 75.08 75.16 0.08 

FEATHER RIVER AT YUBA 

CITY (#A05135) 
77.51 77.13 -0.38 67.71 68.68 0.97 

FEATHER RIVER AT BOYDS 

LANDING* 

(FBL) (FEATHER) 

- - - 58.54 59.05 0.51 

FEATHER RIVER AT NICOLAUS 

(#A05103) 
49.33 49.22 -0.11 44.70 44.55 -0.15 

       

BUTTE SLOUGH NR MERIDIAN 

(#A02972) 
60.91 61.33 0.42 58.19 58.18 -0.01 

SUTTER BYPASS AT 

LONGBRIDGE* (LNB) (BYPASS) 
- - - 53.61 53.33 -0.28 

SUTTER BYPASS AT PUMPING 

PLANT 3 (SB3) (BYPASS) 
54.32 55.44 1.12 51.84 51.25 -0.59 

SUTTER BYPASS AT PUMPING 

PLANT 2 (SB2) (BYPASS) 
50.64 50.86 0.22 46.85 46.48 -0.37 
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GAGE 

1997 Peak Stage (ft-NAVD88) 2006 Peak Stage (ft-NAVD88) 

Observed Computed 
Difference 

(ft) 
Observed Computed 

Difference 

(ft) 

SUTTER BYPASS AT PUMPING 

PLANT 1 (SB1) (BYPASS) 
47.01 48.57 1.56 44.71 44.02 -0.69 

WILLOW SLOUGH NR 

NICOLAUS (#A02943) 
46.91 48.42 1.51 43.49 43.73 0.24 

SUTTER BYPASS AT RD 1500 

NEAR KARNAK (#A02927) 
42.50 42.83 0.33 39.00 38.75 -0.25 

*  This gage data should be considered provisional; the gage datum has not been verified and was converted from 

NGVD29 to NAVD88 using Corpscon. 

 

 

3.2 UPDATE #2 (SEPTEMBER 2011) 
PBI updated the June 2011 TM to incorporate technical review comments provided by 

the USACE (Attachment H).  A summary of the USACE’s comments is as follows: 

 

- Yolo Bypass/Woodland gage corrections 

- Junction reach length corrections 

- Blocked obstruction modifications along the Bear River 

- Various description field (text) modifications 

- Modifications to the Honcut Creek inflow for the 1997 event 

 

The September update raised the design water surface profiles by about 0.1 feet at the 

downstream end of the lower Feather River.  The September update had no impacts to the 

design water surface profiles north of the Bear River confluence. 

 

 

3.3 UPDATE #3 (DECEMBER 2011) 
PBI updated the September 2011 TM to incorporate technical review comments provided 

by MBK (Attachment I).  A summary of MBK’s comments is as follows: 

 

- Sutter Bypass and lower Feather River n-value adjustments 

- Sutter Bypass/Feather River blocked obstruction modifications 

- Lateral structure improvements 

- Various report revisions 

- 1997 surveyed high water mark review 

- Tisdale Weir: rating curve vs. sharp crested weir 

 

The December review comments were addressed by both PBI and the USACE as part of 

the December update.  The comments necessitated a revision of the June 2011 re-

calibration.  The December calibration results are shown in Section 3.5.  The December 

2011 update lowered the design water surface profiles by about 0.5 feet at the 

downstream end of the lower Feather River and had no impacts to the water surface 

profiles north of Star Bend. 
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3.4 UPDATE #4 (MARCH 2012) 
PBI updated the December 2011 TM to incorporate the updated n-year inflow hydrology 

provided by the USACE (see Section 2).  The March update raised the 200-year design 

water surface profiles by about 0.3 feet at the Bear River and Feather River confluence, 

by about 0.2 feet at the Feather River and Sutter Bypass confluence, and by about 0.2 feet 

upstream of Highway 20.  The March update had no impacts to the 200-year design water 

surface profiles north of Honcut Creek.  

 

 

3.5 FINAL CALIBRATION RESULTS 
Table 3-3 shows a summary of the results of the December 2011 re-calibration. The 

calibration water surface profiles are shown in Figure 3-3 thru Figure 3-10 (note that the 

shaded areas represent the right bank levee).  Table 3-4 includes a complete list of the re-

calibrated Manning’s n-values.  Table 3-4 also shows the additional n-values that were 

incorporated into the design to account for the 2009 Feather River Setback Levee. 

 

 
Table 3-3.  Summary of the Final Re-Calibration Results; Comparison of Peak Stages at Gages 

GAGE 

1997 Peak Stage (ft-NAVD88) 2006 Peak Stage (ft-NAVD88) 

Observed Computed 
Difference 

(ft) 
Observed Computed 

Difference 

(ft) 

       

FEATHER RIVER NEAR 

GRIDLEY (#11407150) 
99.66 99.22 -0.44 92.29 93.11 0.82 

FEATHER RIVER AT LIVE 

OAK* 

(FLO) (FEATHER) 

- - - 75.08 75.16 0.08 

FEATHER RIVER AT YUBA 

CITY (#A05135) 
77.51 77.36 -0.15 67.71 68.68 0.97 

FEATHER RIVER AT BOYDS 

LANDING* 

(FBL) (FEATHER) 

- - - 58.54 59.04 0.50 

FEATHER RIVER AT NICOLAUS 

(#A05103) 
49.33 49.48 0.15 44.70 44.96 0.26 

       

BUTTE SLOUGH NR MERIDIAN 

(#A02972) 
60.91 61.39 0.48 58.19 58.19 0.00 

SUTTER BYPASS AT 

LONGBRIDGE* (LNB) (BYPASS) 
- - - 53.61 53.41 -0.20 

SUTTER BYPASS AT PUMPING 

PLANT 3 (SB3) (BYPASS) 
54.32 55.65 1.33 51.84 51.38 -0.46 

SUTTER BYPASS AT PUMPING 

PLANT 2 (SB2) (BYPASS) 
50.64 51.36 0.72 46.85 46.89 0.04 

SUTTER BYPASS AT PUMPING 

PLANT 1 (SB1) (BYPASS) 
47.01 48.84 1.83 44.71 44.27 -0.44 

WILLOW SLOUGH NR 

NICOLAUS (#A02943) 
46.91 48.69 1.78 43.49 43.95 0.46 

SUTTER BYPASS AT RD 1500 

NEAR KARNAK (#A02927) 
42.50 42.92 0.42 39.00 38.74 -0.26 

*  This gage data should be considered provisional; the gage datum has not been verified and was converted from 

NGVD29 to NAVD88 using Corpscon. 
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Figure 3-3.  1997 Calibration Water Surface Profile for Upper Reach of Feather River 

 
 

 

 
Figure 3-4.  1997 Calibration Water Surface Profile for Honcut-Jack Reach of Feather River 
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Figure 3-5.  1997 Calibration Water Surface Profile for Jack-Bear Reach of Feather River 

 
 

 

 
Figure 3-6.  1997 Calibration Water Surface Profile for Bear-Sac Reach of Feather River 
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Figure 3-7.  1997 Calibration Water Surface Profile for Butte-Tisdale Reach of Sutter Bypass 

 
 

 

 
Figure 3-8.  1997 Calibration Water Surface Profile for Tisdale-Yolo Reach of Sutter Bypass 
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Figure 3-9.  2006 Calibration Water Surface Profile for Butte-Tisdale Reach of Sutter Bypass 

 
 

 

 
Figure 3-10.  2006 Calibration Water Surface Profile for Tisdale-Yolo Reach of Sutter Bypass  
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Table 3-4.  Feather River Manning’s n-Values Utilized for the PBI Sutter Basin Model 
 (Note: N-values are numbered from left overbank to right overbank; Channel n-values are highlighted) 

Reach 
River 

Station 

Friction 

(n/K) 
n #1 n #2 n #3 n #4 COMMENTS 

Upper            71.45 n 0.07 0.07 0.07 
  

Upper            71.4 n 0.07 0.07 0.07 
  

Upper            71.09 n 0.07 0.07 0.07 
  

Upper            70.95 n 0.07 0.07 0.07 
  

Upper            70.74 n 0.07 0.07 0.07 
  

Upper            70.65 n 0.065 0.04 0.065 
  

Upper            70.53 n 0.065 0.04 0.065 
  

Upper            70.38 n 0.065 0.04 0.065 
  

Upper            70.1 n 0.065 0.04 0.065 
  

Upper            69.73 n 0.065 0.04 0.065 
  

Upper            69.37 n 0.065 0.04 0.065 
  

Upper            69.2 n 0.065 0.04 0.065 
  

Upper            69.04 n 0.065 0.04 0.065 
  

Upper            68.95 n 0.065 0.04 0.065 
  

Upper            68.67 n 0.065 0.04 0.065 
  

Upper            68.46 n 0.065 0.04 0.065 
  

Upper            68.29 n 0.065 0.04 0.065 
  

Upper            68.17 n 0.065 0.04 0.065 
  

Upper            67.94 n 0.065 0.04 0.065 
  

Upper            67.7 n 0.065 0.04 0.065 
  

Upper            67.54 n 0.065 0.04 0.065 
  

Upper            67.08 n 0.065 0.04 0.065 
  

Upper            67.07 Inl Struct 
     

Upper            67.03 n 0.065 0.04 0.065 
  

Upper            66.95 n 0.065 0.04 0.065 
  

Upper            66.61 n 0.065 0.04 0.065 
  

Upper            66.4889 n 0.055 0.04 0.055 
  

Upper            66.472 n 0.055 0.04 0.055 
  

Upper            66.469 Inl Struct 
     

Upper            66.4637 n 0.055 0.04 0.055 
  

Upper            66.4448 n 0.055 0.04 0.055 
  

Upper            66.2317 n 0.055 0.04 0.055 
  

Upper            66.2162 n 0.055 0.04 0.055 
  

Upper            66.2149 Bridge 
     

Upper            66.212 n 0.055 0.04 0.055 
  

Upper            66.19 n 0.055 0.04 0.055 
  

Upper            65.88 n 0.055 0.04 0.055 
  

Upper            65.58 n 0.055 0.04 0.055 
  

Upper            65.28 n 0.055 0.04 0.055 
  

Upper            64.954 n 0.055 0.04 0.055 
  

Upper            64.952 n 0.055 0.04 0.055 
  

Upper            64.95 Bridge 
     

Upper            64.916 n 0.055 0.04 0.055 
  

Upper            64.914 n 0.055 0.04 0.055 
  

Upper            64.76 n 0.055 0.04 0.055 
  

Upper            64.46 n 0.055 0.04 0.055 
  

Upper            64.34 n 0.055 0.04 0.055 
  

Upper            64.2 n 0.055 0.04 0.055 
  

Upper            63.95 n 0.055 0.04 0.055 
  

Upper            63.826 n 0.055 0.04 0.055 
  

Upper            63.824 n 0.055 0.04 0.055 
  

Upper            63.82 Bridge 
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 (Note: N-values are numbered from left overbank to right overbank; Channel n-values are highlighted) 

Reach 
River 

Station 

Friction 

(n/K) 
n #1 n #2 n #3 n #4 COMMENTS 

Upper            63.816 n 0.055 0.04 0.055 
  

Upper            63.814 n 0.055 0.04 0.055 
  

Upper            63.73 n 0.055 0.04 0.055 
  

Upper            63.43 n 0.055 0.04 0.055 
  

Upper            62.93 n 0.055 0.04 0.055 
  

Upper            62.65 n 0.055 0.04 0.055 
  

Upper            62.38 n 0.055 0.04 0.055 
  

Upper            62.12 n 0.055 0.04 0.07 
  

Upper            61.86 n 0.055 0.04 0.07 
  

Upper            61.67 n 0.055 0.04 0.07 
  

Upper            61.46 n 0.055 0.04 0.07 
  

Upper            61.28 n 0.055 0.04 0.07 
  

Upper            61 n 0.055 0.04 0.07 
  

Upper            60.81 n 0.055 0.04 0.07 
  

Upper            60.49 n 0.055 0.04 0.07 
  

Upper            60.25 n 0.055 0.04 0.07 
  

Upper            60.04 n 0.055 0.04 0.07 
  

Upper            59.74 n 0.055 0.04 0.07 
  

Upper            59.35 n 0.055 0.04 0.07 
  

Upper            58.75 n 0.055 0.04 0.07 
  

Upper            58.51 n 0.07 0.04 0.055 
  

Upper            58.45 Lat Struct 
     

Upper            58.26 n 0.07 0.04 0.055 
  

Upper            57.95 n 0.07 0.04 0.055 
  

Upper            57.7 n 0.07 0.04 0.055 
  

Upper            57.45 n 0.07 0.04 0.055 
  

Upper            57.3 Lat Struct 
     

Upper            57.17 n 0.07 0.04 0.055 
  

Upper            56.99 Lat Struct 
     

Upper            56.94 n 0.07 0.04 0.055 
  

Upper            56.61 n 0.07 0.04 0.055 
  

Upper            56.43 n 0.07 0.04 0.055 
  

Upper            56.42 Lat Struct 
     

Upper            56.2 n 0.07 0.04 0.055 
  

Upper            56.02 n 0.07 0.04 0.055 
  

Upper            55.8 n 0.055 0.04 0.055 
  

Upper            55.55 n 0.055 0.04 0.055 
  

Upper            55.4 Lat Struct 
     

Upper            55.35 n 0.055 0.04 0.055 
  

Upper            55.03 n 0.055 0.04 0.055 
  

Upper            54.45 n 0.05 0.04 0.05 
  

Upper            54.2 n 0.05 0.04 0.05 
  

Upper            54.04 n 0.05 0.04 0.05 
  

Upper            54.039 Lat Struct 
     

Upper            53.84 n 0.05 0.04 0.05 
  

Upper            53.56 Lat Struct 
     

Upper            53.52 n 0.05 0.04 0.05 
  

Upper            53.22 n 0.05 0.04 0.05 
  

Upper            52.89 n 0.065 0.04 0.065 
  

Upper            52.6 n 0.065 0.045 0.065 
  

Upper            52.21 n 0.065 0.045 0.065 
  

Upper            51.95 n 0.065 0.045 0.065 
  

Upper            51.35 n 0.055 0.04 0.055 
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 (Note: N-values are numbered from left overbank to right overbank; Channel n-values are highlighted) 

Reach 
River 

Station 

Friction 

(n/K) 
n #1 n #2 n #3 n #4 COMMENTS 

Upper            51.2 Lat Struct 
     

Upper            51.1777 n 0.06 0.038 0.06 
  

Upper            51.04 n 0.06 0.038 0.06 
  

Upper            50.84 n 0.06 0.038 0.06 
  

Upper            50.7 n 0.065 0.038 0.065 
  

Upper            50.59 n 0.065 0.038 0.065 
  

Upper            50.498 n 0.065 0.038 0.065 
  

Upper            50.496 n 0.07 0.038 0.07 
  

Upper            50.493 Bridge 
     

Upper            50.489 n 0.07 0.038 0.07 
  

Upper            50.487 n 0.07 0.038 0.07 
  

Upper            50.486 Lat Struct 
     

Upper            50.48 Lat Struct 
     

Upper            50.31 Lat Struct 
     

Upper            50.2 n 0.065 0.038 0.065 
  

Upper            50.06 n 0.065 0.038 0.065 
  

Upper            49.78 n 0.065 0.038 0.065 
  

Upper            49.58 n 0.065 0.038 0.065 
  

Upper            49.38 n 0.065 0.038 0.065 
  

Upper            49.21 n 0.065 0.038 0.065 
  

Upper            48.99 n 0.055 0.04 0.055 
  

Upper            48.85 n 0.055 0.04 0.055 
  

Upper            48.66 n 0.055 0.04 0.055 
  

Upper            48.55 Lat Struct 
     

Upper            48.47 Lat Struct 
     

Upper            48.39 n 0.055 0.04 0.055 
  

Upper            48.21 n 0.055 0.04 0.055 
  

Upper            48.07 n 0.055 0.04 0.055 
  

Upper            47.7 n 0.055 0.04 0.055 
  

Upper            47.55 n 0.055 0.04 0.055 
  

Upper            47.25 Lat Struct 
     

Upper            47.2 n 0.055 0.04 0.055 
  

Upper            47.04 n 0.055 0.04 0.055 
  

Upper            46.69 n 0.055 0.04 0.055 
  

Upper            46.53 n 0.055 0.04 0.055 
  

Honcut to Jack   46.45 n 0.06 0.04 0.06 
  

Honcut to Jack   46.449 n 0.06 0.04 0.06 
  

Honcut to Jack   46.44 Lat Struct 
     

Honcut to Jack   46.43 Lat Struct 
     

Honcut to Jack   46.2 n 0.06 0.04 0.06 
  

Honcut to Jack   45.98 n 0.06 0.04 0.06 
  

Honcut to Jack   45.71 n 0.06 0.04 0.06 
  

Honcut to Jack   45.58 n 0.06 0.04 0.06 
  

Honcut to Jack   45.55 Lat Struct 
     

Honcut to Jack   45.44 n 0.06 0.04 0.06 
  

Honcut to Jack   45.26 n 0.06 0.04 0.06 
  

Honcut to Jack   45.14 Lat Struct 
     

Honcut to Jack   45.1 Lat Struct 
     

Honcut to Jack   45.03 n 0.06 0.04 0.06 
  

Honcut to Jack   44.76 n 0.06 0.04 0.06 
  

Honcut to Jack   44.71 Lat Struct 
     

Honcut to Jack   44.6326 n 0.06 0.04 0.06 
  

Honcut to Jack   44.6 Lat Struct 
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 (Note: N-values are numbered from left overbank to right overbank; Channel n-values are highlighted) 

Reach 
River 

Station 

Friction 

(n/K) 
n #1 n #2 n #3 n #4 COMMENTS 

Honcut to Jack   44.5 n 0.06 0.04 0.06 
  

Honcut to Jack   44.24 Lat Struct 
     

Honcut to Jack   44.23 n 0.06 0.05 0.06 
  

Honcut to Jack   44.2 Lat Struct 
     

Honcut to Jack   43.46 n 0.06 0.05 0.06 
  

Honcut to Jack   43.34 n 0.06 0.05 0.06 
  

Honcut to Jack   43.28 n 0.06 0.05 0.06 
  

Honcut to Jack   43.27 Lat Struct 
     

Honcut to Jack   43.23 n 0.06 0.05 0.06 
  

Honcut to Jack   43.12 n 0.06 0.05 0.06 
  

Honcut to Jack   43.06 n 0.06 0.05 0.06 
  

Honcut to Jack   43.01 n 0.06 0.05 0.06 
  

Honcut to Jack   42.65 n 0.06 0.05 0.06 
  

Honcut to Jack   42.62 Lat Struct 
     

Honcut to Jack   42.47 n 0.065 0.05 0.065 
  

Honcut to Jack   42.19 n 0.065 0.05 0.065 
  

Honcut to Jack   42.01 n 0.065 0.05 0.065 
  

Honcut to Jack   41.61 n 0.065 0.05 0.065 
  

Honcut to Jack   41.6 Lat Struct 
     

Honcut to Jack   41.59 Lat Struct 
     

Honcut to Jack   41.55 n 0.065 0.05 0.065 
  

Honcut to Jack   41.2 n 0.065 0.05 0.065 
  

Honcut to Jack   40.7 n 0.065 0.05 0.065 
  

Honcut to Jack   40.49 n 0.065 0.05 0.065 
  

Honcut to Jack   40.19 n 0.065 0.05 0.065 
  

Honcut to Jack   39.45 n 0.07 0.05 0.07 
  

Honcut to Jack   39.35 Lat Struct 
     

Honcut to Jack   39.3 Lat Struct 
     

Honcut to Jack   39.23 n 0.07 0.05 0.07 
  

Honcut to Jack   38.94 n 0.07 0.05 0.07 
  

Honcut to Jack   38.75 Lat Struct 
     

Honcut to Jack   38.73 Lat Struct 
     

Honcut to Jack   38.71 n 0.07 0.05 0.07 
  

Honcut to Jack   38.45 n 0.07 0.05 0.07 
  

Honcut to Jack   38.27 n 0.07 0.05 0.07 
  

Honcut to Jack   38.2 Lat Struct 
     

Honcut to Jack   38.1 Lat Struct 
     

Honcut to Jack   37.95 n 0.07 0.05 0.07 
  

Honcut to Jack   37.68 n 0.07 0.05 0.07 
  

Honcut to Jack   37.45 n 0.08 0.05 0.08 
  

Honcut to Jack   37.29 n 0.08 0.05 0.08 
  

Honcut to Jack   36.45 n 0.08 0.05 0.08 
  

Honcut to Jack   36.35 n 0.08 0.05 0.08 
  

Honcut to Jack   36.24 n 0.08 0.05 0.08 
  

Honcut to Jack   35.78 n 0.08 0.05 0.08 
  

Honcut to Jack   35.5 n 0.08 0.05 0.08 
  

Honcut to Jack   35.25 n 0.088 0.056 0.088 
  

Honcut to Jack   34.8 n 0.088 0.056 0.088 
  

Honcut to Jack   34.7 Lat Struct 
     

Honcut to Jack   34.6 Lat Struct 
     

Honcut to Jack   34.5 n 0.088 0.056 0.088 
  

Honcut to Jack   34.07 n 0.088 0.056 0.088 
  

Honcut to Jack   33.5 n 0.088 0.056 0.088 
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 (Note: N-values are numbered from left overbank to right overbank; Channel n-values are highlighted) 

Reach 
River 

Station 

Friction 

(n/K) 
n #1 n #2 n #3 n #4 COMMENTS 

Honcut to Jack   33.25 n 0.088 0.056 0.088 
  

Honcut to Jack   33 n 0.088 0.056 0.088 
  

Honcut to Jack   32.75 n 0.088 0.056 0.088 
  

Honcut to Jack   32.5 n 0.088 0.056 0.088 
  

Honcut to Jack   32.25 n 0.088 0.056 0.088 
  

Honcut to Jack   32.23 Lat Struct 
     

Honcut to Jack   32.2 Lat Struct 
     

Honcut to Jack   32 n 0.088 0.056 0.088 
  

Honcut to Jack   31.75 n 0.088 0.056 0.088 
  

Honcut to Jack   31.5 n 0.088 0.056 0.088 
  

Honcut to Jack   31.25 n 0.088 0.056 0.088 
  

Honcut to Jack   31.1 Lat Struct 
     

Honcut to Jack   31.05 Lat Struct 
     

Honcut to Jack   31 n 0.088 0.056 0.088 
  

Honcut to Jack   30.75 n 0.088 0.056 0.088 
  

Honcut to Jack   30.5 n 0.088 0.056 0.088 
  

Honcut to Jack   30.25 n 0.085 0.056 0.085 
  

Honcut to Jack   30.21 Lat Struct 
     

Honcut to Jack   30.2 Lat Struct 
     

Honcut to Jack   30 n 0.085 0.056 0.085 
  

Honcut to Jack   29.828 n 0.085 0.056 0.085 
  

Honcut to Jack   29.826 n 0.085 0.056 0.085 
  

Honcut to Jack   29.824 Bridge 
     

Honcut to Jack   29.822 n 0.072 0.056 0.072 
  

Honcut to Jack   29.821 n 0.072 0.056 0.072 
  

Honcut to Jack   29.82 Lat Struct 
     

Honcut to Jack   29.75 n 0.07 0.05 0.07 
  

Honcut to Jack   29.741 Lat Struct 
     

Honcut to Jack   29.501 n 0.065 0.045 0.065 
  

Honcut to Jack   29.5 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 29.25 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 29.249 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 29.241 Lat Struct 
     

Jack Sl - Yuba R 29.2 Lat Struct 
     

Jack Sl - Yuba R 29.00 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 28.75 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 28.74 Lat Struct 
     

Jack Sl - Yuba R 28.50 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 28.324 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 28.322 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 28.321 Bridge 
     

Jack Sl - Yuba R 28.309 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 28.307 n 0.065 0.045 0.065 
  

Jack Sl - Yuba R 28.3 Lat Struct 
     

Jack Sl - Yuba R 28.255 Lat Struct 
     

Jack Sl - Yuba R 28.25 n 0.06 0.04 0.06 
  

Jack Sl - Yuba R 28.00 n 0.06 0.04 0.06 
  

Jack Sl - Yuba R 27.971 n 0.06 0.04 0.06 
  

Jack Sl - Yuba R 27.97 Bridge 
     

Jack Sl - Yuba R 27.963 n 0.06 0.04 0.06 
  

Jack Sl - Yuba R 27.956 n 0.06 0.04 0.06 
  

Jack Sl - Yuba R 27.955 Bridge 
     

Jack Sl - Yuba R 27.952 n 0.06 0.04 0.06 
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 (Note: N-values are numbered from left overbank to right overbank; Channel n-values are highlighted) 

Reach 
River 

Station 

Friction 

(n/K) 
n #1 n #2 n #3 n #4 COMMENTS 

Jack Sl - Yuba R 27.95 Lat Struct 
     

Jack Sl - Yuba R 27.94 Lat Struct 
     

Jack Sl - Yuba R 27.75 n 0.06 0.04 0.06 
  

Jack Sl - Yuba R 27.50 n 0.06 0.04 0.06 
  

Jack Sl - Yuba R 27.251 n 0.06 0.045 0.06 
  

Jack Sl - Yuba R 27.25 n 0.06 0.045 0.06 
  

Yuba R - Bear R  27 n 0.06 0.055 0.06 
  

Yuba R - Bear R  26.999 n 0.06 0.055 0.06 
  

Yuba R - Bear R  26.95 Lat Struct 
     

Yuba R - Bear R  26.9 Lat Struct 
     

Yuba R - Bear R  26.75 n 0.06 0.055 0.06 
  

Yuba R - Bear R  26.5 n 0.06 0.055 0.06 
  

Yuba R - Bear R  26.4 Lat Struct 
     

Yuba R - Bear R  26.3 Lat Struct 
     

Yuba R - Bear R  26.25 n 0.06 0.055 0.06 
  

Yuba R - Bear R  26 n 0.06 0.055 0.06 
  

Yuba R - Bear R  25.75 n 0.06 0.055 0.06 
  

Yuba R - Bear R  25.5 n 0.06 0.055 0.06 
  

Yuba R - Bear R  25.25 n 0.06 0.055 0.06 
  

Yuba R - Bear R  25 n 0.06 0.055 0.06 
  

Yuba R - Bear R  24.99 Lat Struct 
     

Yuba R - Bear R  24.95 Lat Struct 
     

Yuba R - Bear R  24.75 n 0.06 0.055 0.06 
  

Yuba R - Bear R  24.5 n 0.06 0.055 0.06 
  

Yuba R - Bear R  24.25 n 0.06 0.055 0.06 
  

Yuba R - Bear R  24.12 Lat Struct 
     

Yuba R - Bear R  24 n 0.1 0.06 0.039 0.06 

The n-values for the 

calibration scenario do 

not include the 0.1 left 

overbank values.  The 

0.1 left overbank 

values were 

incorporated into the 

design scenario in 

order to account for the 

2009 Feather River 

Setback Levee Project. 

Yuba R - Bear R  23.75 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  23.5 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  23.25 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  23 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  22.75 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  22.5 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  22.25 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  22 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  21.89 Lat Struct 
    

Yuba R - Bear R  21.75 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  21.5 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  21.25 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  21 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  20.85 Lat Struct 
    

Yuba R - Bear R  20.75 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  20.5 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  20.25 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  20 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  19.91 Lat Struct 
    

Yuba R - Bear R  19.9 Lat Struct 
    

Yuba R - Bear R  19.75 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  19.5 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  19.25 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  19 n 0.1 0.06 0.039 0.06 

Yuba R - Bear R  18.75 n 0.1 0.088 0.039 0.088 

Yuba R - Bear R  18.5 n 0.1 0.088 0.039 0.088 
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 (Note: N-values are numbered from left overbank to right overbank; Channel n-values are highlighted) 

Reach 
River 

Station 

Friction 

(n/K) 
n #1 n #2 n #3 n #4 COMMENTS 

Yuba R - Bear R  18.3 Lat Struct 
    

Yuba R - Bear R  18.25 n 0.1 0.088 0.039 0.088 

Yuba R - Bear R  18 n 0.1 0.088 0.039 0.088 

Yuba R - Bear R  17.75 n 0.1 0.088 0.039 0.088 

Yuba R - Bear R  17.5 n 0.1 0.088 0.039 0.088 

Yuba R - Bear R  17.25 n 0.088 0.042 0.088 
  

Yuba R - Bear R  17.2 Lat Struct 
     

Yuba R - Bear R  17 n 0.088 0.042 0.088 
  

Yuba R - Bear R  16.75 n 0.08 0.042 0.08 
  

Yuba R - Bear R  16.7 Lat Struct 
     

Yuba R - Bear R  16.69 Lat Struct 
     

Yuba R - Bear R  16.5 n 0.08 0.042 0.08 
  

Yuba R - Bear R  16.25 n 0.08 0.042 0.08 
  

Yuba R - Bear R  16 n 0.08 0.042 0.08 
  

Yuba R - Bear R  15.75 n 0.08 0.042 0.08 
  

Yuba R - Bear R  15.61 Lat Struct 
     

Yuba R - Bear R  15.6 Lat Struct 
     

Yuba R - Bear R  15.5 n 0.08 0.042 0.08 
  

Yuba R - Bear R  15.25 n 0.08 0.035 0.08 
  

Yuba R - Bear R  15 n 0.08 0.035 0.08 
  

Yuba R - Bear R  14.75 n 0.055 0.035 0.055 
  

Yuba R - Bear R  14.68 Lat Struct 
     

Yuba R - Bear R  14.67 Lat Struct 
     

Yuba R - Bear R  14.5 n 0.055 0.035 0.055 
  

Yuba R - Bear R  14.25 n 0.055 0.035 0.055 
  

Yuba R - Bear R  14 n 0.055 0.031 0.055 
  

Yuba R - Bear R  13.95 Lat Struct 
     

Yuba R - Bear R  13.9 Lat Struct 
     

Yuba R - Bear R  13.75 n 0.055 0.031 0.055 
  

Yuba R - Bear R  13.5 n 0.055 0.031 0.055 
  

Yuba R - Bear R  13.25 n 0.05 0.031 0.05 
  

Yuba R - Bear R  13.24 Lat Struct 
     

Yuba R - Bear R  13 n 0.055 0.035 0.055 
  

Yuba R - Bear R  12.75 n 0.055 0.035 0.055 
  

Yuba R - Bear R  12.74 Lat Struct 
     

Yuba R - Bear R  12.5 n 0.055 0.035 0.055 
  

Yuba R - Bear R  12.25 n 0.055 0.035 0.055 
  

Reach 35         12 n 0.045 0.031 0.045 
  

Reach 35         11.999 n 0.045 0.031 0.045 
  

Reach 35         11.95 Lat Struct 
     

Reach 35         11.93 Lat Struct 
     

Reach 35         11.75 n 0.045 0.031 0.045 
  

Reach 35         11.599 n 0.045 0.031 0.045 
  

Reach 35         11.59 Lat Struct 
     

Reach 35         11.57 Lat Struct 
     

Reach 35         11.5 n 0.045 0.031 0.045 
  

Reach 35         11.25 n 0.045 0.031 0.045 
  

Reach 35         11 n 0.045 0.031 0.045 
  

Reach 35         10.75 n 0.045 0.031 0.045 
  

Reach 35         10.5 n 0.045 0.031 0.045 
  

Reach 35         10.25 n 0.045 0.031 0.045 
  

Reach 35         10.07 Lat Struct 
     

Reach 35         10.05 Lat Struct 
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 (Note: N-values are numbered from left overbank to right overbank; Channel n-values are highlighted) 

Reach 
River 

Station 

Friction 

(n/K) 
n #1 n #2 n #3 n #4 COMMENTS 

Reach 35         10 n 0.045 0.031 0.045 
  

Reach 35         9.75 n 0.045 0.031 0.045 
  

Reach 35         9.5 n 0.045 0.031 0.045 
  

Reach 35         9.278 n 0.045 0.031 0.045 
  

Reach 35         9.27 Bridge 
     

Reach 35         9.265 n 0.045 0.031 0.045 
  

Reach 35         9.261 Lat Struct 
     

Reach 35         9.22 Lat Struct 
     

Reach 35         9.2 n 0.05 0.031 0.05 
  

Reach 35         9 n 0.05 0.035 0.05 
  

Reach 35         8.75 n 0.05 0.035 0.05 
  

Reach 35         8.5 n 0.05 0.035 0.05 
  

Reach 35         8.25 n 0.05 0.035 0.05 
  

Reach 35         8 n 0.05 0.035 0.05 
  

Reach 35         7.75 n 0.05 0.035 0.05 
  

Reach 35         7.55 n 0.05 0.035 0.05 
  

Reach 35         7.52 Lat Struct 
     

Reach 35         7.41 n 0.05 0.035 0.05 
  

Reach 35         7.17 n 0.05 0.035 0.05 
  

Reach 35         6.88 n 0.05 0.035 0.05 
  

Reach 35         6.59 n 0.05 0.035 0.05 
  

Reach 35         6.39 n 0.05 0.035 0.05 
  

Reach 35         6.21 n 0.05 0.035 0.05 
  

Reach 35         6.02 n 0.05 0.035 0.05 
  

Reach 35         5.83 n 0.05 0.035 0.05 
  

Reach 35         5.64 n 0.05 0.035 0.05 
  

Reach 35         5.45 n 0.05 0.035 0.05 
  

Reach 35         5.27 n 0.05 0.035 0.05 
  

Reach 35         5.17 n 0.05 0.035 0.05 
  

Reach 35         4.98 n 0.05 0.035 0.05 
  

Reach 35         4.95 Lat Struct 
     

Reach 35         4.8 n 0.055 0.04 0.055 
  

Reach 35         4.62 n 0.055 0.04 0.055 
  

Reach 35         4.42 n 0.055 0.04 0.055 
  

Reach 35         4.23 n 0.055 0.04 0.055 
  

Reach 35         4.05 n 0.055 0.04 0.055 
  

Reach 35         3.87 n 0.055 0.04 0.055 
  

Reach 35         3.67 n 0.055 0.04 0.055 
  

Reach 35         3.47 n 0.055 0.04 0.055 
  

Reach 35         3.29 n 0.055 0.04 0.055 
  

Reach 35         3.1 n 0.055 0.04 0.055 
  

Reach 35         2.95 n 0.055 0.04 0.055 
  

Reach 35         2.82 n 0.055 0.04 0.055 
  

Reach 35         2.74 n 0.055 0.04 0.055 
  

Reach 35         2.68 n 0.055 0.04 0.055 
  

Reach 35         2.57 n 0.055 0.04 0.055 
  

Reach 35         2.55 Lat Struct 
     

Reach 35         2.37 n 0.055 0.04 0.055 
  

Reach 35         2.19 n 0.055 0.04 0.055 
  

Reach 35         2 n 0.055 0.04 0.055 
  

Reach 35         1.74 n 0.055 0.04 0.055 
  

Reach 35         1.54 n 0.055 0.04 0.055 
  

Reach 35         1.36 n 0.055 0.04 0.055 
  



    

FRWLP Design Water Surface Profiles    34 
 

 (Note: N-values are numbered from left overbank to right overbank; Channel n-values are highlighted) 

Reach 
River 

Station 

Friction 

(n/K) 
n #1 n #2 n #3 n #4 COMMENTS 

Reach 35         1.17 n 0.055 0.04 0.055 
  

Reach 35         0.98 n 0.055 0.04 0.055 
  

Reach 35         0.73 n 0.055 0.04 0.055 
  

Reach 35         0.56 n 0.055 0.04 0.055 
  

Reach 35         0.33 n 0.055 0.04 0.055 
  

Reach 35         0.13 n 0.055 0.04 0.055 
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4 FINAL DESIGN WATER SURFACE PROFILES 

The Feather River West Levee Project design water surface profiles include the 1/100, 

1/200, and 1/500 annual exceedance probability (AEP) storm events.  The design water 

surface profiles are a composite of the Shanghai and Sacramento storm centerings as 

described in Section 2.  The simulations utilized to compute the n-year design profiles 

assume no levee breaches and the levees act as weirs if they are overtopped. 

 

The HEC-RAS model results for each of the AEP events are shown in Table 4-1 and 

Figure 4-1.  Table 4-2 and Figure 4-2 compares the final design water surface profiles to 

the profiles used for HDR’s 65% design (June 2011 profiles). Velocity and shear stress 

information is included in Table 4-3 and Table 4-4.  Similar to the design water surface 

profiles, the shear stress and velocity information is a composite of both the Sacramento 

and Shanghai storm centerings, with the larger of the two selected at each location.  All 

results are referenced to both the Wood Rodgers FRWLP design stationing (provided to 

PBI from Wood Rodgers on September 27, 2010) and the USACE 1957 profile (provided 

to PBI by DWR on August 26, 2010).  The 1957 profile was provided to PBI by DWR 

via excel spreadsheet (see Attachment C).  No details were provided regarding its 

development.  The river stationing of the 1957 profile was compared to the river 

stationing of the PBI HEC-RAS model by comparing the values at bridge crossings and 

river confluences; these values were found to be within +/- 0.25 miles.   

 

The HEC-RAS model files that were used in this analysis are titled “PBI Sutter Basin 

Model 03.27.2012”. 

 

 
Table 4-1.  FRWLP Maximum Water Surface Profiles 

Feather River 

Reach 

 

HEC-

RAS 

River 

STA 

100yr 

Max WSE 

(NAVD88-

ft) 

200yr 

Max WSE 

(NAVD88-

ft) 

500yr 

Max WSE 

(NAVD88-

ft) 

DWR 

1957 Profile 

(NAVD88-ft) 

Wood 

Rodgers 

Design STA 

Upper 58.75 131.09 132.96 137.96 - - 

Upper - 130.74 132.53 137.58 - 236800.00 

Upper 58.51 130.32 132.03 137.14 132.14 235748.95 

Upper 58.26 129.25 131.01 136.03 130.88 233625.38 

Upper 57.95 127.30 128.94 134.46 129.32 232796.18 

Upper 57.7 124.59 126.04 132.60 128.05 231347.46 

Upper 57.45 122.54 123.89 130.41 126.84 230491.75 

Upper 57.17 120.27 121.48 127.39 125.70 226547.44 

Upper 56.94 119.72 121.02 126.81 124.95 223836.90 

Upper 56.61 119.04 120.36 126.18 123.87 222092.63 

Upper 56.43 118.70 120.04 125.79 123.28 221068.16 

Upper 56.2 117.82 119.19 124.92 122.52 220516.06 

Upper 56.02 117.18 118.55 124.13 121.93 220057.97 

Upper 55.8 115.95 117.20 122.24 121.18 219786.54 

Upper 55.55 115.34 116.58 121.42 120.17 219191.24 

Upper 55.35 114.23 115.38 119.72 119.31 216984.11 

Upper 55.03 112.90 113.96 117.87 117.92 214664.25 

Upper 54.45 110.87 111.90 115.86 115.41 212925.66 

Upper 54.2 110.15 111.17 115.02 114.33 210158.47 

Upper 54.04 109.82 110.86 114.74 113.64 209562.52 

Upper 53.84 109.01 110.08 113.99 112.77 208499.74 
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Feather River 

Reach 

 

HEC-

RAS 

River 

STA 

100yr 

Max WSE 

(NAVD88-

ft) 

200yr 

Max WSE 

(NAVD88-

ft) 

500yr 

Max WSE 

(NAVD88-

ft) 

DWR 

1957 Profile 

(NAVD88-ft) 

Wood 

Rodgers 

Design STA 

Upper 53.52 107.58 108.54 112.31 111.39 205714.05 

Upper 53.22 106.33 107.26 110.78 110.18 204265.70 

Upper 52.89 104.81 105.71 109.17 109.40 202757.11 

Upper 52.6 103.63 104.49 107.82 108.90 201183.88 

Upper 52.21 102.99 103.81 107.01 108.23 199618.97 

Upper 51.95 102.73 103.54 106.68 107.78 198775.45 

Upper 51.35 101.83 102.74 106.02 106.73 197882.65 

Upper 51.1777 101.65 102.54 105.80 106.00 195736.74 

Upper 51.04 101.54 102.42 105.65 105.38 193817.41 

Upper 50.84 100.98 101.90 105.18 104.23 192085.50 

Upper 50.7 100.23 101.32 104.79 103.61 191278.99 

Upper 50.59 98.83 100.21 104.18 102.93 190705.90 

Upper 50.498 98.73 99.99 103.98 102.55 190230.79 

Upper 50.496 98.67 99.94 103.90 102.54 190218.72 

Upper 50.489 98.64 99.86 103.75 102.52 190176.83 

Upper 50.487 98.69 99.91 103.77 102.51 190166.78 

Upper 50.2 97.95 98.92 102.75 101.47 188470.72 

Upper 50.06 97.10 98.12 102.03 100.96 187822.66 

Upper 49.78 95.96 96.97 100.93 99.97 186662.60 

Upper 49.58 95.11 96.12 100.18 99.36 185293.60 

Upper 49.38 94.51 95.49 99.53 98.77 184138.90 

Upper 49.21 94.12 95.11 99.22 98.27 183514.21 

Upper 48.99 93.86 94.86 99.01 97.62 183056.49 

Upper 48.85 93.54 94.54 98.74 97.21 182753.69 

Upper 48.66 93.34 94.33 98.53 96.65 181801.88 

Upper 48.39 93.02 94.02 98.24 95.85 180454.16 

Upper 48.21 92.70 93.69 97.92 95.32 179460.20 

Upper 48.07 92.25 93.26 97.61 95.00 179109.34 

Upper 47.7 91.39 92.43 97.02 94.57 176933.60 

Upper 47.55 90.83 91.92 96.72 94.39 175967.91 

Upper 47.2 90.24 91.36 96.31 93.85 174102.82 

Upper 47.04 90.01 91.14 96.16 93.54 173345.89 

Upper 46.69 89.45 90.55 95.84 92.86 172499.41 

Upper 46.53 89.16 90.22 95.66 92.55 171792.00 

Honcut to Jack 46.45 89.16 90.22 95.66 92.40 171454.59 

Honcut to Jack 46.2 88.94 90.02 95.46 92.00 171127.62 

Honcut to Jack 45.98 88.71 89.80 95.24 91.82 170521.00 

Honcut to Jack 45.71 88.22 89.34 94.85 91.60 169330.99 

Honcut to Jack 45.58 87.96 89.10 94.64 91.49 168312.33 

Honcut to Jack 45.44 87.79 88.94 94.49 91.37 166923.76 

Honcut to Jack 45.26 87.57 88.73 94.29 91.22 165726.12 

Honcut to Jack 45.03 87.39 88.57 94.12 91.03 164732.57 

Honcut to Jack 44.76 87.19 88.38 93.95 90.81 163250.84 

Honcut to Jack 44.6326 87.11 88.29 93.86 90.70 161213.76 

Honcut to Jack 44.5 86.96 88.15 93.71 90.59 160088.12 

Honcut to Jack 44.23 86.74 87.94 93.51 90.35 159311.39 

Honcut to Jack 43.46 86.15 87.43 93.10 89.56 158271.13 

Honcut to Jack 43.34 85.88 87.19 92.91 89.38 157627.58 

Honcut to Jack 43.28 85.77 87.09 92.88 89.38 157373.66 

Honcut to Jack 43.23 85.62 86.96 92.82 89.32 157104.73 

Honcut to Jack 43.12 85.32 86.70 92.70 89.21 156612.83 

Honcut to Jack 43.06 85.25 86.64 92.67 89.15 156460.24 

Honcut to Jack 43.01 85.19 86.59 92.62 89.10 156249.06 
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Honcut to Jack 42.65 85.05 86.47 92.52 88.73 153765.90 

Honcut to Jack 42.47 84.85 86.29 92.36 88.55 153202.55 

Honcut to Jack 42.19 84.56 86.03 92.16 88.27 152912.23 

Honcut to Jack 42.01 84.50 85.98 92.12 88.13 152695.48 

Honcut to Jack 41.61 84.26 85.78 91.97 87.81 152341.44 

Honcut to Jack 41.55 84.16 85.69 91.90 87.76 151907.71 

Honcut to Jack 41.2 83.90 85.47 91.74 87.49 150600.52 

Honcut to Jack 40.7 83.73 85.33 91.64 87.09 150271.92 

Honcut to Jack 40.49 83.49 85.11 91.46 86.93 149590.33 

Honcut to Jack 40.19 83.28 84.93 91.33 86.71 148995.18 

Honcut to Jack 39.45 82.75 84.47 90.97 86.23 147001.01 

Honcut to Jack 39.23 82.42 84.20 90.73 86.09 145807.70 

Honcut to Jack 38.94 82.02 83.89 90.45 85.90 144368.14 

Honcut to Jack 38.71 81.77 83.69 90.26 85.75 143106.13 

Honcut to Jack 38.45 81.60 83.55 90.13 85.58 141664.04 

Honcut to Jack 38.27 81.47 83.45 90.03 85.46 140631.21 

Honcut to Jack 37.95 81.29 83.31 89.88 85.28 138661.68 

Honcut to Jack 37.68 81.13 83.18 89.74 85.13 137779.55 

Honcut to Jack 37.45 80.95 83.04 89.59 85.00 136973.90 

Honcut to Jack 37.29 80.80 82.91 89.44 84.91 136058.20 

Honcut to Jack 36.45 80.20 82.48 89.00 84.43 134783.46 

Honcut to Jack 36.35 80.01 82.34 88.86 84.37 134645.65 

Honcut to Jack 36.24 79.77 82.18 88.72 84.30 134561.14 

Honcut to Jack 35.78 79.22 81.79 88.34 83.99 132247.58 

Honcut to Jack 35.5 79.07 81.67 88.20 83.88 130647.35 

Honcut to Jack 35.25 78.97 81.60 88.12 83.77 130422.24 

Honcut to Jack 34.8 78.89 81.54 88.05 83.58 129991.41 

Honcut to Jack 34.5 78.80 81.47 87.97 83.46 128407.23 

Honcut to Jack 34.07 78.72 81.41 87.90 83.28 127995.61 

Honcut to Jack 33.5 78.63 81.34 87.82 83.03 126794.65 

Honcut to Jack 33.25 78.50 81.25 87.72 82.90 125934.45 

Honcut to Jack 33 78.37 81.15 87.61 82.77 124547.32 

Honcut to Jack 32.75 78.21 81.03 87.46 82.65 123335.94 

Honcut to Jack 32.5 78.09 80.93 87.34 82.52 122068.05 

Honcut to Jack 32.25 77.98 80.85 87.24 82.39 121462.67 

Honcut to Jack 32 77.82 80.73 87.09 82.26 121023.94 

Honcut to Jack 31.75 77.62 80.57 86.88 82.13 119945.84 

Honcut to Jack 31.5 77.43 80.42 86.68 81.98 118882.16 

Honcut to Jack 31.25 77.25 80.28 86.49 81.80 117232.05 

Honcut to Jack 31 77.06 80.13 86.30 81.63 115835.54 

Honcut to Jack 30.75 76.88 80.00 86.12 82.65 115369.28 

Honcut to Jack 30.5 76.67 79.84 85.92 82.03 114410.61 

Honcut to Jack 30.25 76.45 79.67 85.70 81.08 113317.84 

Honcut to Jack 30 76.13 79.42 85.35 80.84 111356.97 

Honcut to Jack 29.828 75.84 79.20 85.27 80.67 110812.54 

Honcut to Jack 29.826 75.86 79.21 85.27 80.67 110802.45 

Honcut to Jack 29.822 75.87 79.23 85.26 80.67 110784.75 

Honcut to Jack 29.821 75.88 79.24 85.25 80.66 110774.66 

Honcut to Jack 29.75 75.83 79.21 85.16 80.60 109217.11 

Honcut to Jack 29.5 75.72 79.13 85.06 80.36 107965.48 

Jack Sl - Yuba R 29.25 75.72 79.13 85.06 80.12 106938.36 

Jack Sl - Yuba R 29 75.59 78.98 84.86 79.88 105627.60 

Jack Sl - Yuba R 28.75 75.35 78.71 84.50 79.65 104417.55 
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Jack Sl - Yuba R 28.5 75.21 78.54 84.27 79.33 103521.79 

Jack Sl - Yuba R 28.324 75.07 78.39 84.07 78.95 102627.46 

Jack Sl - Yuba R 28.322 75.07 78.39 84.06 78.94 102615.67 

Jack Sl - Yuba R 28.309 75.05 78.37 84.05 78.91 102537.51 

Jack Sl - Yuba R 28.307 75.05 78.37 84.04 78.91 102527.14 

Jack Sl - Yuba R 28.25 75.01 78.32 83.97 78.79 102281.40 

Jack Sl - Yuba R 28 74.85 78.13 83.70 78.51 100798.76 

Jack Sl - Yuba R 27.971 74.75 77.99 83.48 78.49 100749.02 

Jack Sl - Yuba R 27.963 74.73 77.96 83.42 78.48 100696.07 

Jack Sl - Yuba R 27.956 74.70 77.92 83.36 78.48 100684.10 

Jack Sl - Yuba R 27.952 74.63 77.82 83.17 78.47 100652.33 

Jack Sl - Yuba R 27.75 74.64 77.83 83.19 78.31 99512.10 

Jack Sl - Yuba R 27.5 74.36 77.48 82.66 78.10 98174.47 

Jack Sl - Yuba R 27.251 73.93 76.91 81.77 77.90 97016.29 

Jack Sl - Yuba R 27.25 73.92 76.91 81.76 77.90 97011.08 

Yuba R - Bear R 27 73.92 76.91 81.76 77.71 95787.83 

Yuba R - Bear R 26.999 73.92 76.91 81.76 77.71 95782.80 

Yuba R - Bear R 26.75 73.42 76.39 81.23 77.55 94705.78 

Yuba R - Bear R 26.5 72.85 75.85 80.72 77.39 93495.05 

Yuba R - Bear R 26.25 72.42 75.45 80.36 77.23 92095.83 

Yuba R - Bear R 26 72.06 75.13 80.06 77.07 90634.01 

Yuba R - Bear R 25.75 71.74 74.83 79.78 76.91 89136.87 

Yuba R - Bear R 25.5 71.49 74.59 79.54 76.74 87728.16 

Yuba R - Bear R 25.25 71.23 74.32 79.26 76.49 86208.17 

Yuba R - Bear R 25 70.68 73.80 78.76 76.17 84613.00 

Yuba R - Bear R 24.75 70.08 73.24 78.20 75.86 84085.03 

Yuba R - Bear R 24.5 69.64 72.81 77.77 75.55 83744.43 

Yuba R - Bear R 24.25 69.21 72.39 77.35 75.23 83076.25 

Yuba R - Bear R 24 68.89 72.09 77.05 74.92 82269.01 

Yuba R - Bear R 23.75 68.49 71.71 76.67 74.61 80891.65 

Yuba R - Bear R 23.5 68.23 71.45 76.41 74.25 79494.60 

Yuba R - Bear R 23.25 67.85 71.09 76.04 73.87 78032.72 

Yuba R - Bear R 23 67.46 70.70 75.62 73.49 76810.25 

Yuba R - Bear R 22.75 67.15 70.39 75.28 73.11 75345.95 

Yuba R - Bear R 22.5 66.70 69.94 74.79 72.73 74107.24 

Yuba R - Bear R 22.25 66.32 69.55 74.36 72.35 72852.32 

Yuba R - Bear R 22 66.05 69.27 74.06 71.97 71497.68 

Yuba R - Bear R 21.75 65.67 68.90 73.67 71.41 70018.45 

Yuba R - Bear R 21.5 65.35 68.59 73.33 70.82 68712.35 

Yuba R - Bear R 21.25 64.98 68.22 72.94 70.23 67330.45 

Yuba R - Bear R 21 64.69 67.93 72.61 69.77 66047.23 

Yuba R - Bear R 20.75 64.47 67.71 72.36 69.30 64675.51 

Yuba R - Bear R 20.5 64.29 67.51 72.12 68.83 63332.45 

Yuba R - Bear R 20.25 64.11 67.31 71.89 68.37 61977.06 

Yuba R - Bear R 20 63.93 67.13 71.67 67.90 60460.00 

Yuba R - Bear R 19.75 63.76 66.95 71.48 67.74 58852.41 

Yuba R - Bear R 19.5 63.63 66.82 71.33 67.58 56862.66 

Yuba R - Bear R 19.25 63.52 66.71 71.20 67.37 55516.59 

Yuba R - Bear R 19 63.43 66.61 71.10 67.15 54713.04 

Yuba R - Bear R 18.75 63.27 66.45 70.91 66.93 53622.77 

Yuba R - Bear R 18.5 63.18 66.35 70.81 66.71 52897.52 

Yuba R - Bear R 18.25 63.07 66.24 70.68 66.45 51890.28 

Yuba R - Bear R 18 62.88 66.03 70.44 66.19 49704.43 
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Yuba R - Bear R 17.75 62.73 65.87 70.26 65.93 49399.72 

Yuba R - Bear R 17.5 62.57 65.70 70.06 65.67 49114.25 

Yuba R - Bear R 17.25 62.37 65.51 69.85 65.41 48794.83 

Yuba R - Bear R 17 61.95 65.08 69.39 65.16 48556.49 

Yuba R - Bear R 16.75 61.67 64.79 69.07 64.90 48094.20 

Yuba R - Bear R 16.5 61.37 64.47 68.71 64.39 47013.16 

Yuba R - Bear R 16.25 61.15 64.23 68.45 63.87 46228.38 

Yuba R - Bear R 16 60.83 63.89 68.06 63.36 45101.47 

Yuba R - Bear R 15.75 60.22 63.19 67.26 62.85 43356.36 

Yuba R - Bear R 15.5 59.65 62.55 66.50 62.33 41613.14 

Yuba R - Bear R 15.25 59.13 61.97 65.83 61.82 40305.41 

Yuba R - Bear R 15 58.73 61.50 65.26 61.31 39102.69 

Yuba R - Bear R 14.75 58.35 61.10 64.84 60.60 37817.10 

Yuba R - Bear R 14.5 57.98 60.67 64.34 59.88 36319.37 

Yuba R - Bear R 14.25 57.44 60.03 63.58 59.24 34904.17 

Yuba R - Bear R 14 57.11 59.65 63.15 58.89 33507.55 

Yuba R - Bear R 13.75 56.82 59.30 62.72 58.53 32270.43 

Yuba R - Bear R 13.5 56.44 58.85 62.18 58.17 31239.13 

Yuba R - Bear R 13.25 56.21 58.60 61.90 57.82 29977.40 

Yuba R - Bear R 13 56.15 58.53 61.85 57.46 28644.35 

Yuba R - Bear R 12.75 55.99 58.35 61.65 57.11 27255.90 

Yuba R - Bear R 12.5 55.91 58.28 61.58 56.82 26065.40 

Yuba R - Bear R 12.25 55.66 58.04 61.32 56.59 24642.20 

Reach 35 12 55.66 58.04 61.32 56.37 23313.05 

Reach 35 11.75 55.53 57.90 61.19 56.15 21993.69 

Reach 35 11.599 55.49 57.86 61.15 56.02 21069.77 

Reach 35 11.5 55.37 57.74 61.03 55.93 20354.66 

Reach 35 11.25 55.16 57.52 60.77 55.71 18182.41 

Reach 35 11 54.86 57.20 60.40 55.44 16871.48 

Reach 35 10.75 54.72 57.05 60.23 55.01 15547.88 

Reach 35 10.5 54.48 56.79 59.92 54.57 14278.44 

Reach 35 10.25 54.03 56.29 59.31 54.13 13850.18 

Reach 35 10 53.83 56.07 59.06 53.69 12847.13 

Reach 35 9.75 53.52 55.73 58.65 53.27 11597.74 

Reach 35 9.5 53.18 55.35 58.20 52.91 10595.55 

Reach 35 9.278 53.12 55.30 58.15 52.59 9814.09 

Reach 35 9.265 52.82 54.94 57.69 52.56 9758.91 

Reach 35 9.2 52.70 54.81 57.52 52.39 9164.29 

Reach 35 9 52.35 54.42 57.06 51.55 8445.84 

Reach 35 8.75 51.56 53.54 55.99 50.44 7531.76 

Reach 35 8.5 51.07 53.03 55.39 49.34 6548.71 

Reach 35 8.25 50.71 52.66 54.97 48.23 3573.02 

Reach 35 8 49.98 51.88 53.99 47.12 2528.45 

Reach 35 7.75 49.55 51.41 53.36 46.02 1733.43 

Reach 35 7.55 49.33 51.16 53.03 44.98 1275.43 
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Table 4-2.  Comparison of June 2011 vs. March 2012 Design Water Surface Profiles (NAVD88-ft) 

Feather River Reach 

HEC-

RAS 

River 

STA 

100yr  

Max WSE 
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Max WSE 

(MAR 2012) 

Diff.  

(ft) 

500yr  
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(JUN 2011) 

500yr  

Max WSE 

(MAR 2012) 

Diff.  

(ft) 

Upper 58.51 130.32 130.32 0 131.97 132.03 0.06 137.27 137.14 -0.13 

Upper 58.26 129.25 129.25 0 130.96 131.01 0.05 136.17 136.03 -0.14 

Upper 57.95 127.3 127.3 0 128.89 128.94 0.05 134.60 134.46 -0.14 

Upper 57.7 124.59 124.59 0 125.99 126.04 0.05 132.74 132.60 -0.14 

Upper 57.45 122.54 122.54 0 123.85 123.89 0.04 130.54 130.41 -0.13 

Upper 57.17 120.27 120.27 0 121.44 121.48 0.04 127.48 127.39 -0.09 

Upper 56.94 119.72 119.72 0 120.97 121.02 0.05 126.88 126.81 -0.07 

Upper 56.61 119.04 119.04 0 120.31 120.36 0.05 126.24 126.18 -0.06 

Upper 56.43 118.7 118.7 0 120 120.04 0.04 125.86 125.79 -0.07 

Upper 56.2 117.82 117.82 0 119.14 119.19 0.05 124.99 124.92 -0.07 

Upper 56.02 117.18 117.18 0 118.5 118.55 0.05 124.19 124.13 -0.06 

Upper 55.8 115.95 115.95 0 117.16 117.2 0.04 122.29 122.24 -0.05 

Upper 55.55 115.34 115.34 0 116.54 116.58 0.04 121.47 121.42 -0.05 

Upper 55.35 114.23 114.23 0 115.34 115.38 0.04 119.76 119.72 -0.04 

Upper 55.03 112.9 112.9 0 113.93 113.96 0.03 117.90 117.87 -0.03 

Upper 54.45 110.87 110.87 0 111.86 111.9 0.04 115.89 115.86 -0.03 

Upper 54.2 110.15 110.15 0 111.13 111.17 0.04 115.05 115.02 -0.03 

Upper 54.04 109.82 109.82 0 110.82 110.86 0.04 114.77 114.74 -0.03 

Upper 53.84 109.01 109.01 0 110.03 110.08 0.05 114.02 113.99 -0.03 

Upper 53.52 107.58 107.58 0 108.5 108.54 0.04 112.34 112.31 -0.03 

Upper 53.22 106.33 106.33 0 107.23 107.26 0.03 110.81 110.78 -0.03 

Upper 52.89 104.81 104.81 0 105.68 105.71 0.03 109.20 109.17 -0.03 

Upper 52.6 103.63 103.63 0 104.46 104.49 0.03 107.84 107.82 -0.02 

Upper 52.21 102.99 102.99 0 103.78 103.81 0.03 107.04 107.01 -0.03 

Upper 51.95 102.73 102.73 0 103.51 103.54 0.03 106.70 106.68 -0.02 

Upper 51.35 101.83 101.83 0 102.7 102.74 0.04 106.04 106.02 -0.02 

Upper 51.1777 101.65 101.65 0 102.51 102.54 0.03 105.82 105.80 -0.02 

Upper 51.04 101.54 101.54 0 102.39 102.42 0.03 105.67 105.65 -0.02 

Upper 50.84 100.98 100.98 0 101.86 101.9 0.04 105.21 105.18 -0.03 

Upper 50.7 100.23 100.23 0 101.28 101.32 0.04 104.82 104.79 -0.03 

Upper 50.59 98.83 98.83 0 100.16 100.21 0.05 104.20 104.18 -0.02 

Upper 50.498 98.73 98.73 0 99.94 99.99 0.05 104.00 103.98 -0.02 

Upper 50.496 98.68 98.67 -0.01 99.89 99.94 0.05 103.93 103.90 -0.03 

Upper 50.489 98.65 98.64 -0.01 99.82 99.86 0.04 103.78 103.75 -0.03 

Upper 50.487 98.69 98.69 0 99.87 99.91 0.04 103.80 103.77 -0.03 

Upper 50.2 97.95 97.95 0 98.89 98.92 0.03 102.77 102.75 -0.02 

Upper 50.06 97.11 97.1 -0.01 98.09 98.12 0.03 102.06 102.03 -0.03 

Upper 49.78 95.96 95.96 0 96.94 96.97 0.03 100.96 100.93 -0.03 

Upper 49.58 95.12 95.11 -0.01 96.1 96.12 0.02 100.21 100.18 -0.03 

Upper 49.38 94.52 94.51 -0.01 95.46 95.49 0.03 99.56 99.53 -0.03 

Upper 49.21 94.13 94.12 -0.01 95.09 95.11 0.02 99.25 99.22 -0.03 

Upper 48.99 93.87 93.86 -0.01 94.84 94.86 0.02 99.05 99.01 -0.04 

Upper 48.85 93.55 93.54 -0.01 94.52 94.54 0.02 98.78 98.74 -0.04 

Upper 48.66 93.35 93.34 -0.01 94.32 94.33 0.01 98.57 98.53 -0.04 

Upper 48.39 93.03 93.02 -0.01 94 94.02 0.02 98.28 98.24 -0.04 

Upper 48.21 92.71 92.7 -0.01 93.67 93.69 0.02 97.96 97.92 -0.04 

Upper 48.07 92.27 92.25 -0.02 93.25 93.26 0.01 97.65 97.61 -0.04 

Upper 47.7 91.41 91.39 -0.02 92.42 92.43 0.01 97.07 97.02 -0.05 

Upper 47.55 90.85 90.83 -0.02 91.92 91.92 0 96.78 96.72 -0.06 

Upper 47.2 90.27 90.24 -0.03 91.37 91.36 -0.01 96.37 96.31 -0.06 

Upper 47.04 90.04 90.01 -0.03 91.15 91.14 -0.01 96.23 96.16 -0.07 

Upper 46.69 89.38 89.45 0.07 90.56 90.55 -0.01 95.91 95.84 -0.07 

Upper 46.53 89.03 89.16 0.13 90.24 90.22 -0.02 95.74 95.66 -0.08 

Honcut to Jack 46.45 89.03 89.16 0.13 90.24 90.22 -0.02 95.74 95.66 -0.08 

Honcut to Jack 46.2 88.82 88.94 0.12 90.04 90.02 -0.02 95.53 95.46 -0.07 

Honcut to Jack 45.98 88.6 88.71 0.11 89.81 89.8 -0.01 95.31 95.24 -0.07 

Honcut to Jack 45.71 88.11 88.22 0.11 89.35 89.34 -0.01 94.92 94.85 -0.07 

Honcut to Jack 45.58 87.85 87.96 0.11 89.11 89.1 -0.01 94.71 94.64 -0.07 

Honcut to Jack 45.44 87.69 87.79 0.1 88.95 88.94 -0.01 94.55 94.49 -0.06 

Honcut to Jack 45.26 87.47 87.57 0.1 88.74 88.73 -0.01 94.36 94.29 -0.07 

Honcut to Jack 45.03 87.3 87.39 0.09 88.57 88.57 0 94.19 94.12 -0.07 

Honcut to Jack 44.76 87.1 87.19 0.09 88.38 88.38 0 94.01 93.95 -0.06 

Honcut to Jack 44.6326 87.02 87.11 0.09 88.3 88.29 -0.01 93.92 93.86 -0.06 

Honcut to Jack 44.5 86.87 86.96 0.09 88.15 88.15 0 93.77 93.71 -0.06 

Honcut to Jack 44.23 86.65 86.74 0.09 87.94 87.94 0 93.57 93.51 -0.06 

Honcut to Jack 43.46 86.07 86.15 0.08 87.42 87.43 0.01 93.15 93.10 -0.05 

Honcut to Jack 43.34 85.81 85.88 0.07 87.18 87.19 0.01 92.96 92.91 -0.05 

Honcut to Jack 43.28 85.7 85.77 0.07 87.08 87.09 0.01 92.93 92.88 -0.05 

Honcut to Jack 43.23 85.55 85.62 0.07 86.95 86.96 0.01 92.87 92.82 -0.05 

Honcut to Jack 43.12 85.25 85.32 0.07 86.68 86.7 0.02 92.74 92.70 -0.04 

Honcut to Jack 43.06 85.18 85.25 0.07 86.62 86.64 0.02 92.72 92.67 -0.05 

Honcut to Jack 43.01 85.12 85.19 0.07 86.57 86.59 0.02 92.66 92.62 -0.04 

Honcut to Jack 42.65 84.99 85.05 0.06 86.45 86.47 0.02 92.57 92.52 -0.05 

Honcut to Jack 42.47 84.79 84.85 0.06 86.26 86.29 0.03 92.40 92.36 -0.04 

Honcut to Jack 42.19 84.5 84.56 0.06 86 86.03 0.03 92.20 92.16 -0.04 

Honcut to Jack 42.01 84.44 84.5 0.06 85.95 85.98 0.03 92.16 92.12 -0.04 
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Table 4-2.  Comparison of June 2011 vs. March 2012 Design Water Surface Profiles (NAVD88-ft) 

Feather River Reach 
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RAS 

River 
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(MAR 2012) 
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(ft) 

Honcut to Jack 41.61 84.21 84.26 0.05 85.74 85.78 0.04 92.01 91.97 -0.04 

Honcut to Jack 41.55 84.11 84.16 0.05 85.65 85.69 0.04 91.94 91.90 -0.04 

Honcut to Jack 41.2 83.85 83.9 0.05 85.42 85.47 0.05 91.78 91.74 -0.04 

Honcut to Jack 40.7 83.68 83.73 0.05 85.28 85.33 0.05 91.68 91.64 -0.04 

Honcut to Jack 40.49 83.43 83.49 0.06 85.05 85.11 0.06 91.50 91.46 -0.04 

Honcut to Jack 40.19 83.23 83.28 0.05 84.87 84.93 0.06 91.36 91.33 -0.03 

Honcut to Jack 39.45 82.7 82.75 0.05 84.41 84.47 0.06 91.00 90.97 -0.03 

Honcut to Jack 39.23 82.36 82.42 0.06 84.15 84.2 0.05 90.76 90.73 -0.03 

Honcut to Jack 38.94 81.97 82.02 0.05 83.84 83.89 0.05 90.47 90.45 -0.02 

Honcut to Jack 38.71 81.71 81.77 0.06 83.63 83.69 0.06 90.28 90.26 -0.02 

Honcut to Jack 38.45 81.53 81.6 0.07 83.5 83.55 0.05 90.15 90.13 -0.02 

Honcut to Jack 38.27 81.41 81.47 0.06 83.4 83.45 0.05 90.05 90.03 -0.02 

Honcut to Jack 37.95 81.22 81.29 0.07 83.25 83.31 0.06 89.90 89.88 -0.02 

Honcut to Jack 37.68 81.06 81.13 0.07 83.12 83.18 0.06 89.76 89.74 -0.02 

Honcut to Jack 37.45 80.88 80.95 0.07 82.98 83.04 0.06 89.60 89.59 -0.01 

Honcut to Jack 37.29 80.72 80.8 0.08 82.85 82.91 0.06 89.45 89.44 -0.01 

Honcut to Jack 36.45 80.11 80.2 0.09 82.41 82.48 0.07 89.01 89.00 -0.01 

Honcut to Jack 36.35 79.9 80.01 0.11 82.27 82.34 0.07 88.88 88.86 -0.02 

Honcut to Jack 36.24 79.66 79.77 0.11 82.1 82.18 0.08 88.73 88.72 -0.01 

Honcut to Jack 35.78 79.08 79.22 0.14 81.71 81.79 0.08 88.34 88.34 0.00 

Honcut to Jack 35.5 78.92 79.07 0.15 81.59 81.67 0.08 88.21 88.20 -0.01 

Honcut to Jack 35.25 78.82 78.97 0.15 81.51 81.6 0.09 88.13 88.12 -0.01 

Honcut to Jack 34.8 78.73 78.89 0.16 81.45 81.54 0.09 88.06 88.05 -0.01 

Honcut to Jack 34.5 78.64 78.8 0.16 81.38 81.47 0.09 87.98 87.97 -0.01 

Honcut to Jack 34.07 78.55 78.72 0.17 81.32 81.41 0.09 87.90 87.90 0.00 

Honcut to Jack 33.5 78.45 78.63 0.18 81.25 81.34 0.09 87.83 87.82 -0.01 

Honcut to Jack 33.25 78.32 78.5 0.18 81.15 81.25 0.1 87.72 87.72 0.00 

Honcut to Jack 33 78.18 78.37 0.19 81.05 81.15 0.1 87.61 87.61 0.00 

Honcut to Jack 32.75 78 78.21 0.21 80.93 81.03 0.1 87.46 87.46 0.00 

Honcut to Jack 32.5 77.87 78.09 0.22 80.83 80.93 0.1 87.34 87.34 0.00 

Honcut to Jack 32.25 77.76 77.98 0.22 80.75 80.85 0.1 87.24 87.24 0.00 

Honcut to Jack 32 77.58 77.82 0.24 80.62 80.73 0.11 87.08 87.09 0.01 

Honcut to Jack 31.75 77.37 77.62 0.25 80.46 80.57 0.11 86.88 86.88 0.00 

Honcut to Jack 31.5 77.16 77.43 0.27 80.31 80.42 0.11 86.67 86.68 0.01 

Honcut to Jack 31.25 76.97 77.25 0.28 80.16 80.28 0.12 86.48 86.49 0.01 

Honcut to Jack 31 76.76 77.06 0.3 80.01 80.13 0.12 86.29 86.30 0.01 

Honcut to Jack 30.75 76.56 76.88 0.32 79.88 80 0.12 86.11 86.12 0.01 

Honcut to Jack 30.5 76.33 76.67 0.34 79.71 79.84 0.13 85.90 85.92 0.02 

Honcut to Jack 30.25 76.1 76.45 0.35 79.55 79.67 0.12 85.68 85.70 0.02 

Honcut to Jack 30 75.84 76.13 0.29 79.29 79.42 0.13 85.33 85.35 0.02 

Honcut to Jack 29.828 75.6 75.84 0.24 79.06 79.2 0.14 85.24 85.27 0.03 

Honcut to Jack 29.826 75.62 75.86 0.24 79.08 79.21 0.13 85.24 85.27 0.03 

Honcut to Jack 29.822 75.63 75.87 0.24 79.09 79.23 0.14 85.23 85.26 0.03 

Honcut to Jack 29.821 75.64 75.88 0.24 79.11 79.24 0.13 85.23 85.25 0.02 

Honcut to Jack 29.75 75.6 75.83 0.23 79.07 79.21 0.14 85.13 85.16 0.03 

Honcut to Jack 29.5 75.51 75.72 0.21 78.99 79.13 0.14 85.03 85.06 0.03 

Jack Sl - Yuba R 29.25 75.51 75.72 0.21 78.99 79.13 0.14 85.03 85.06 0.03 

Jack Sl - Yuba R 29 75.39 75.59 0.2 78.85 78.98 0.13 84.83 84.86 0.03 

Jack Sl - Yuba R 28.75 75.18 75.35 0.17 78.58 78.71 0.13 84.47 84.50 0.03 

Jack Sl - Yuba R 28.5 75.05 75.21 0.16 78.41 78.54 0.13 84.24 84.27 0.03 

Jack Sl - Yuba R 28.324 74.93 75.07 0.14 78.26 78.39 0.13 84.03 84.07 0.04 

Jack Sl - Yuba R 28.322 74.92 75.07 0.15 78.26 78.39 0.13 84.03 84.06 0.03 

Jack Sl - Yuba R 28.309 74.91 75.05 0.14 78.24 78.37 0.13 84.02 84.05 0.03 

Jack Sl - Yuba R 28.307 74.91 75.05 0.14 78.24 78.37 0.13 84.01 84.04 0.03 

Jack Sl - Yuba R 28.25 74.87 75.01 0.14 78.19 78.32 0.13 83.94 83.97 0.03 

Jack Sl - Yuba R 28 74.72 74.85 0.13 78 78.13 0.13 83.67 83.70 0.03 

Jack Sl - Yuba R 27.971 74.63 74.75 0.12 77.87 77.99 0.12 83.45 83.48 0.03 

Jack Sl - Yuba R 27.963 74.61 74.73 0.12 77.84 77.96 0.12 83.39 83.42 0.03 

Jack Sl - Yuba R 27.956 74.58 74.7 0.12 77.79 77.92 0.13 83.33 83.36 0.03 

Jack Sl - Yuba R 27.952 74.52 74.63 0.11 77.7 77.82 0.12 83.14 83.17 0.03 

Jack Sl - Yuba R 27.75 74.53 74.64 0.11 77.71 77.83 0.12 83.16 83.19 0.03 

Jack Sl - Yuba R 27.5 74.27 74.36 0.09 77.36 77.48 0.12 82.62 82.66 0.04 

Jack Sl - Yuba R 27.251 73.87 73.93 0.06 76.8 76.91 0.11 81.73 81.77 0.04 

Jack Sl - Yuba R 27.25 73.87 73.92 0.05 76.8 76.91 0.11 81.73 81.76 0.03 

Yuba R - Bear R 27 73.87 73.92 0.05 76.8 76.91 0.11 81.73 81.76 0.03 

Yuba R - Bear R 26.999 73.87 73.92 0.05 76.8 76.91 0.11 81.72 81.76 0.04 

Yuba R - Bear R 26.75 73.37 73.42 0.05 76.29 76.39 0.1 81.20 81.23 0.03 

Yuba R - Bear R 26.5 72.79 72.85 0.06 75.74 75.85 0.11 80.68 80.72 0.04 

Yuba R - Bear R 26.25 72.35 72.42 0.07 75.34 75.45 0.11 80.32 80.36 0.04 

Yuba R - Bear R 26 71.99 72.06 0.07 75.01 75.13 0.12 80.03 80.06 0.03 

Yuba R - Bear R 25.75 71.67 71.74 0.07 74.72 74.83 0.11 79.75 79.78 0.03 

Yuba R - Bear R 25.5 71.41 71.49 0.08 74.47 74.59 0.12 79.50 79.54 0.04 

Yuba R - Bear R 25.25 71.15 71.23 0.08 74.2 74.32 0.12 79.22 79.26 0.04 

Yuba R - Bear R 25 70.59 70.68 0.09 73.69 73.8 0.11 78.72 78.76 0.04 

Yuba R - Bear R 24.75 69.98 70.08 0.1 73.12 73.24 0.12 78.17 78.20 0.03 

Yuba R - Bear R 24.5 69.54 69.64 0.1 72.69 72.81 0.12 77.74 77.77 0.03 

Yuba R - Bear R 24.25 69.1 69.21 0.11 72.27 72.39 0.12 77.32 77.35 0.03 

Yuba R - Bear R 24 68.77 68.89 0.12 71.97 72.09 0.12 77.02 77.05 0.03 



    

FRWLP Design Water Surface Profiles    42 
 

Table 4-2.  Comparison of June 2011 vs. March 2012 Design Water Surface Profiles (NAVD88-ft) 

Feather River Reach 

HEC-

RAS 

River 

STA 

100yr  

Max WSE 

(JUN 2011) 

100yr  

Max WSE 

(MAR 2012) 

Diff.  

(ft) 

200yr  

Max WSE 

(JUN 2011) 

200yr  

Max WSE 

(MAR 2012) 

Diff.  

(ft) 

500yr  

Max WSE 

(JUN 2011) 

500yr  

Max WSE 

(MAR 2012) 

Diff.  

(ft) 

Yuba R - Bear R 23.75 68.36 68.49 0.13 71.58 71.71 0.13 76.63 76.67 0.04 

Yuba R - Bear R 23.5 68.1 68.23 0.13 71.33 71.45 0.12 76.38 76.41 0.03 

Yuba R - Bear R 23.25 67.72 67.85 0.13 70.97 71.09 0.12 76.01 76.04 0.03 

Yuba R - Bear R 23 67.31 67.46 0.15 70.58 70.7 0.12 75.59 75.62 0.03 

Yuba R - Bear R 22.75 67 67.15 0.15 70.26 70.39 0.13 75.25 75.28 0.03 

Yuba R - Bear R 22.5 66.54 66.7 0.16 69.81 69.94 0.13 74.76 74.79 0.03 

Yuba R - Bear R 22.25 66.15 66.32 0.17 69.42 69.55 0.13 74.34 74.36 0.02 

Yuba R - Bear R 22 65.88 66.05 0.17 69.15 69.27 0.12 74.04 74.06 0.02 

Yuba R - Bear R 21.75 65.49 65.67 0.18 68.78 68.9 0.12 73.65 73.67 0.02 

Yuba R - Bear R 21.5 65.16 65.35 0.19 68.46 68.59 0.13 73.30 73.33 0.03 

Yuba R - Bear R 21.25 64.78 64.98 0.2 68.09 68.22 0.13 72.92 72.94 0.02 

Yuba R - Bear R 21 64.48 64.69 0.21 67.8 67.93 0.13 72.59 72.61 0.02 

Yuba R - Bear R 20.75 64.26 64.47 0.21 67.58 67.71 0.13 72.34 72.36 0.02 

Yuba R - Bear R 20.5 64.08 64.29 0.21 67.38 67.51 0.13 72.10 72.12 0.02 

Yuba R - Bear R 20.25 63.88 64.11 0.23 67.19 67.31 0.12 71.87 71.89 0.02 

Yuba R - Bear R 20 63.71 63.93 0.22 67 67.13 0.13 71.65 71.67 0.02 

Yuba R - Bear R 19.75 63.53 63.76 0.23 66.83 66.95 0.12 71.46 71.48 0.02 

Yuba R - Bear R 19.5 63.4 63.63 0.23 66.69 66.82 0.13 71.31 71.33 0.02 

Yuba R - Bear R 19.25 63.28 63.52 0.24 66.58 66.71 0.13 71.19 71.20 0.01 

Yuba R - Bear R 19 63.19 63.43 0.24 66.48 66.61 0.13 71.08 71.10 0.02 

Yuba R - Bear R 18.75 63.03 63.27 0.24 66.32 66.45 0.13 70.90 70.91 0.01 

Yuba R - Bear R 18.5 62.93 63.18 0.25 66.23 66.35 0.12 70.79 70.81 0.02 

Yuba R - Bear R 18.25 62.82 63.07 0.25 66.12 66.24 0.12 70.66 70.68 0.02 

Yuba R - Bear R 18 62.62 62.88 0.26 65.91 66.03 0.12 70.42 70.44 0.02 

Yuba R - Bear R 17.75 62.47 62.73 0.26 65.75 65.87 0.12 70.25 70.26 0.01 

Yuba R - Bear R 17.5 62.3 62.57 0.27 65.58 65.7 0.12 70.05 70.06 0.01 

Yuba R - Bear R 17.25 62.1 62.37 0.27 65.39 65.51 0.12 69.84 69.85 0.01 

Yuba R - Bear R 17 61.66 61.95 0.29 64.96 65.08 0.12 69.38 69.39 0.01 

Yuba R - Bear R 16.75 61.37 61.67 0.3 64.67 64.79 0.12 69.06 69.07 0.01 

Yuba R - Bear R 16.5 61.06 61.37 0.31 64.35 64.47 0.12 68.70 68.71 0.01 

Yuba R - Bear R 16.25 60.84 61.15 0.31 64.12 64.23 0.11 68.44 68.45 0.01 

Yuba R - Bear R 16 60.52 60.83 0.31 63.78 63.89 0.11 68.05 68.06 0.01 

Yuba R - Bear R 15.75 59.9 60.22 0.32 63.08 63.19 0.11 67.26 67.26 0.00 

Yuba R - Bear R 15.5 59.32 59.65 0.33 62.44 62.55 0.11 66.50 66.50 0.00 

Yuba R - Bear R 15.25 58.8 59.13 0.33 61.87 61.97 0.1 65.83 65.83 0.00 

Yuba R - Bear R 15 58.39 58.73 0.34 61.4 61.5 0.1 65.26 65.26 0.00 

Yuba R - Bear R 14.75 58.01 58.35 0.34 61 61.1 0.1 64.83 64.84 0.01 

Yuba R - Bear R 14.5 57.64 57.98 0.34 60.58 60.67 0.09 64.32 64.34 0.02 

Yuba R - Bear R 14.25 57.09 57.44 0.35 59.95 60.03 0.08 63.55 63.58 0.03 

Yuba R - Bear R 14 56.75 57.11 0.36 59.58 59.65 0.07 63.11 63.15 0.04 

Yuba R - Bear R 13.75 56.47 56.82 0.35 59.24 59.3 0.06 62.67 62.72 0.05 

Yuba R - Bear R 13.5 56.08 56.44 0.36 58.79 58.85 0.06 62.13 62.18 0.05 

Yuba R - Bear R 13.25 55.86 56.21 0.35 58.54 58.6 0.06 61.84 61.90 0.06 

Yuba R - Bear R 13 55.79 56.15 0.36 58.48 58.53 0.05 61.79 61.85 0.06 

Yuba R - Bear R 12.75 55.62 55.99 0.37 58.31 58.35 0.04 61.59 61.65 0.06 

Yuba R - Bear R 12.5 55.55 55.91 0.36 58.23 58.28 0.05 61.52 61.58 0.06 

Yuba R - Bear R 12.25 55.32 55.66 0.34 58 58.04 0.04 61.29 61.32 0.03 

Reach 35 12 55.32 55.66 0.34 58 58.04 0.04 61.29 61.32 0.03 

Reach 35 11.75 55.19 55.53 0.34 57.88 57.9 0.02 61.16 61.19 0.03 

Reach 35 11.599 55.16 55.49 0.33 57.84 57.86 0.02 61.12 61.15 0.03 

Reach 35 11.5 55.04 55.37 0.33 57.73 57.74 0.01 61.01 61.03 0.02 

Reach 35 11.25 54.84 55.16 0.32 57.52 57.52 0 60.76 60.77 0.01 

Reach 35 11 54.55 54.86 0.31 57.21 57.2 -0.01 60.42 60.40 -0.02 

Reach 35 10.75 54.42 54.72 0.3 57.07 57.05 -0.02 60.25 60.23 -0.02 

Reach 35 10.5 54.19 54.48 0.29 56.82 56.79 -0.03 59.97 59.92 -0.05 

Reach 35 10.25 53.77 54.03 0.26 56.34 56.29 -0.05 59.39 59.31 -0.08 

Reach 35 10 53.57 53.83 0.26 56.14 56.07 -0.07 59.16 59.06 -0.10 

Reach 35 9.75 53.29 53.52 0.23 55.82 55.73 -0.09 58.78 58.65 -0.13 

Reach 35 9.5 52.97 53.18 0.21 55.47 55.35 -0.12 58.37 58.20 -0.17 

Reach 35 9.278 52.91 53.12 0.21 55.41 55.3 -0.11 58.33 58.15 -0.18 

Reach 35 9.265 52.63 52.82 0.19 55.08 54.94 -0.14 57.90 57.69 -0.21 

Reach 35 9.2 52.51 52.7 0.19 54.95 54.81 -0.14 57.75 57.52 -0.23 

Reach 35 9 52.19 52.35 0.16 54.6 54.42 -0.18 57.36 57.06 -0.30 

Reach 35 8.75 51.26 51.56 0.3 53.6 53.54 -0.06 56.22 55.99 -0.23 

Reach 35 8.5 50.58 51.07 0.49 52.91 53.03 0.12 55.47 55.39 -0.08 

Reach 35 8.25 50.04 50.71 0.67 52.37 52.66 0.29 54.90 54.97 0.07 

Reach 35 8 49.07 49.98 0.91 51.42 51.88 0.46 53.82 53.99 0.17 

Reach 35 7.75 48.4 49.55 1.15 50.76 51.41 0.65 53.03 53.36 0.33 

Reach 35 7.55 48.04 49.33 1.29 50.4 51.16 0.76 52.58 53.03 0.45 

   
MAX: 1.29 

 
MAX: 0.76 

 
MAX: 0.45 

   
MIN: -0.03 

 
MIN: -0.18 

 
MIN: -0.3 

   
AVG: 0.15 

 
AVG: 0.07 

 
AVG: -0.01 
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Table 4-3.  Feather River Average Velocity Information 

Feather River Reach 
HEC-RAS 

River STA 

500YR 

LOB 

Velocity 

(ft/s) 

200YR 

LOB 

Velocity 

(ft/s) 

100YR 

LOB 

Velocity 

(ft/s) 

500YR 

Channel 

Velocity 

(ft/s) 

200YR 

Channel 

Velocity 

(ft/s) 

100YR 

Channel 

Velocity 

(ft/s) 

500YR 

ROB 

Velocity 

(ft/s) 

200YR 

ROB 

Velocity 

(ft/s) 

100YR 

ROB 

Velocity 

(ft/s) 

Wood 

Rodgers 

Design 

STA 

Upper 58.51 1.78 0.29 0 7.97 7.55 7.32 1.84 2.25 2.03 235748.95 

Upper 58.26 1.52 0 0 8.34 7 6.74 2.18 2.18 2.18 233625.38 

Upper 57.95 1.97 0 0 11.21 9.86 9.18 4.99 5.04 5.04 232796.18 

Upper 57.7 2.25 0 0 12.15 12.14 11.42 4.02 3.84 3.47 231347.46 

Upper 57.45 1.99 0 0 11.98 10.92 10.24 2.39 0 0 230491.75 

Upper 57.17 1.61 0 0 13.13 10.42 9.72 0 0 0 226547.44 

Upper 56.94 1.22 0 0 7.74 6.39 6.18 3.44 3.26 3.02 223836.90 

Upper 56.61 0.99 0 0 6.52 5.68 5.52 2.95 2.65 2.45 222092.63 

Upper 56.43 0.74 0 0 5.77 5.04 4.95 2.69 2.37 2.21 221068.16 

Upper 56.2 0 0 0 7.63 6.87 6.72 3.67 3.02 2.78 220516.06 

Upper 56.02 0 0 0 8.19 6.83 6.57 3.55 2.65 2.36 220057.97 

Upper 55.8 0 0 0 10.82 8.41 7.91 3.53 3.04 2.61 219786.54 

Upper 55.55 0 0 0 9.18 6.83 6.39 2.91 2.18 1.85 219191.24 

Upper 55.35 0 0 0 11.52 8.8 8.26 4.61 2.75 2.31 216984.11 

Upper 55.03 0 0 0 10.71 8.19 7.64 2.98 1.49 1.07 214664.25 

Upper 54.45 2.67 1.21 0.67 8.45 7.21 6.78 2.41 1.88 1.88 212925.66 

Upper 54.2 2.89 1.74 1.4 7.86 6.6 6.32 2.1 1.43 1.11 210158.47 

Upper 54.04 2.51 1.56 1.27 6.36 5.6 5.45 1.92 1.15 0.91 209562.52 

Upper 53.84 2.75 1.78 1.47 8.42 7.58 7.44 2.44 1.76 1.56 208499.74 

Upper 53.52 3.04 2.63 2.33 9.96 8.58 8.18 4.6 3.41 3.08 205714.05 

Upper 53.22 2.7 2.21 1.87 9.46 7.77 7.42 4.04 2.75 2.43 204265.70 

Upper 52.89 2.23 1.34 1.08 9.38 8.09 7.72 2.86 1.9 1.62 202757.11 

Upper 52.6 2.15 1.35 1.04 8.53 7.22 6.88 3.24 2.3 2.05 201183.88 

Upper 52.21 1.14 0.58 0.4 5.1 3.93 3.64 1.82 1.18 1.02 199618.97 

Upper 51.95 1.27 0.81 0.72 4.75 3.81 3.56 1.61 1.05 0.91 198775.45 

Upper 51.35 2 1.72 1.61 6.88 6.66 6.66 2.29 1.68 1.51 197882.65 

Upper 51.1777 1.29 0.92 0.81 4.93 4.37 4.24 1.79 1.37 1.26 195736.74 

Upper 51.04 1.24 0.82 0.7 4.54 3.83 3.64 0.84 0.4 0.23 193817.41 

Upper 50.84 1.81 1.32 1.12 7.16 6.72 6.71 0 0 0 192085.50 

Upper 50.7 2.16 1.73 1.54 7.28 8.2 8.2 0 0 0 191278.99 

Upper 50.59 2.25 1.46 1.2 10.38 11.72 11.72 0 0 0 190705.90 

Upper 50.498 2.13 1.39 1.35 8.86 9.71 9.71 1.2 0.7 0.36 190230.79 

Upper 50.496 2.06 1.26 1.08 9.08 9.61 9.61 0.86 0 0 190218.72 

Upper 50.489 1.93 1.19 1.01 8.93 9.39 9.35 0.79 0 0 190176.83 

Upper 50.487 1.92 1.27 1.15 8.87 9.25 9.25 0.89 0.14 0 190166.78 

Upper 50.2 2.04 2.61 2.61 9.31 8.9 7.18 1.43 1.11 0.78 188470.72 

Upper 50.06 1.97 1.79 1.69 9.61 8.89 8.53 1.7 1.17 0.98 187822.66 

Upper 49.78 1.81 1.44 1.23 9.4 8.48 8.16 2.98 2.28 2.05 186662.60 

Upper 49.58 1.9 1.24 0.9 8.83 8.25 8 2.31 1.66 1.41 185293.60 

Upper 49.38 1.64 1.04 0.72 8.06 7.28 6.99 1.71 1.05 0.79 184138.90 

Upper 49.21 1.66 1 0.74 6.85 6.39 6.21 1.99 1.36 1.14 183514.21 

Upper 48.99 1.81 1.18 0.96 5.26 4.98 4.9 1.93 1.33 1.13 183056.49 

Upper 48.85 1.99 1.5 1.32 5.47 5.29 5.28 1.97 1.41 1.22 182753.69 

Upper 48.66 1.71 1.4 1.28 4.05 3.63 3.54 2.26 1.93 1.85 181801.88 

Upper 48.39 1.61 1.49 1.38 4.13 3.68 3.56 0 0 0 180454.16 

Upper 48.21 1.73 1.65 1.54 5.43 4.85 4.71 2.24 1.69 1.54 179460.20 

Upper 48.07 1.94 1.87 1.66 7.57 7.38 7.28 2.84 2.3 2.12 179109.34 

Upper 47.7 2.02 2.03 1.78 6.72 7.1 7.22 1.09 0 0 176933.60 

Upper 47.55 2.04 2.05 1.87 6.72 7.61 7.72 1.59 0.81 0.5 175967.91 

Upper 47.2 1.58 1.61 1.46 4.74 4.67 4.62 1.76 1.24 1.15 174102.82 

Upper 47.04 1.58 1.65 1.54 4.55 4.62 4.57 1.77 1.36 1.23 173345.89 

Upper 46.69 1.68 1.91 1.78 5.86 6.67 6.75 1.86 1.46 1.26 172499.41 

Upper 46.53 1.62 2.01 1.93 4.97 6.03 6.2 1.79 1.54 1.37 171792.00 

Honcut to Jack 46.45 1.81 1.77 1.77 4.64 4.55 4.54 1.65 1.19 1.07 171454.59 

Honcut to Jack 46.2 1.65 1.57 1.56 4.16 3.62 3.57 1.52 0.99 0.89 171127.62 

Honcut to Jack 45.98 1.88 1.77 1.7 5.35 4.66 4.6 1.94 1.35 1.24 170521.00 

Honcut to Jack 45.71 2.59 2.29 2.21 6.15 6.24 6.22 2.63 2.04 1.94 169330.99 

Honcut to Jack 45.58 2.38 1.89 1.81 6.23 6.08 6.06 2.39 1.87 1.78 168312.33 

Honcut to Jack 45.44 2.28 1.8 1.72 5.67 5.33 5.31 2.39 1.93 1.86 166923.76 

Honcut to Jack 45.26 2.22 1.71 1.63 5.31 4.84 4.85 2.33 1.85 1.78 165726.12 

Honcut to Jack 45.03 1.89 1.44 1.37 4.16 3.56 3.51 1.67 1.18 1.1 164732.57 

Honcut to Jack 44.76 2.03 1.58 1.51 4.78 4.27 4.26 2 1.53 1.45 163250.84 

Honcut to Jack 44.6326 2.1 1.67 1.61 4.6 4.1 4.08 2.08 1.65 1.6 161213.76 

Honcut to Jack 44.5 2.38 2.02 1.97 4.96 4.36 4.32 2.27 1.75 1.66 160088.12 

Honcut to Jack 44.23 1.96 1.58 1.49 4 3.45 3.43 2.39 1.87 1.8 159311.39 

Honcut to Jack 43.46 2.44 2.05 2.01 4.7 4.67 4.85 1.24 0.32 0 158271.13 

Honcut to Jack 43.34 2.18 1.82 1.78 4.46 4.44 4.61 1.41 0.98 0.87 157627.58 

Honcut to Jack 43.28 1.92 1.96 1.91 3.7 4.48 4.61 1.13 0.83 0.72 157373.66 

Honcut to Jack 43.23 1.83 1.9 1.86 3.67 4.56 4.74 1.24 1.06 1 157104.73 

Honcut to Jack 43.12 1.77 1.91 1.87 3.51 4.56 4.75 1.47 1.43 1.35 156612.83 

Honcut to Jack 43.06 1.82 2.01 1.99 3.35 4.38 4.6 1.52 1.52 1.44 156460.24 

Honcut to Jack 43.01 2 1.85 1.82 3.81 4.17 4.33 1.64 1.36 1.3 156249.06 

Honcut to Jack 42.65 2.02 1.69 1.66 3.79 3.66 3.76 1.91 1.58 1.53 153765.90 

Honcut to Jack 42.47 2.22 1.89 1.86 4.1 3.9 3.98 2.03 1.65 1.59 153202.55 

Honcut to Jack 42.19 2.24 1.91 1.88 4.44 4.33 4.45 2.05 1.67 1.6 152912.23 

Honcut to Jack 42.01 1.69 1.39 1.35 3.13 2.93 2.96 1.91 1.68 1.66 152695.48 

Honcut to Jack 41.61 2.11 1.8 1.75 4.53 4.59 4.76 1.56 1.24 1.14 152341.44 

Honcut to Jack 41.55 2.22 1.93 1.89 4.68 4.78 4.97 1.66 1.32 1.26 151907.71 
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Table 4-3.  Feather River Average Velocity Information 

Feather River Reach 
HEC-RAS 

River STA 

500YR 

LOB 

Velocity 

(ft/s) 

200YR 

LOB 

Velocity 

(ft/s) 

100YR 

LOB 

Velocity 

(ft/s) 

500YR 

Channel 

Velocity 

(ft/s) 

200YR 

Channel 

Velocity 

(ft/s) 

100YR 

Channel 

Velocity 

(ft/s) 

500YR 

ROB 

Velocity 

(ft/s) 

200YR 

ROB 

Velocity 

(ft/s) 

100YR 

ROB 

Velocity 

(ft/s) 

Wood 

Rodgers 

Design 

STA 

Honcut to Jack 41.2 1.94 1.72 1.7 3.76 3.79 3.93 1.75 1.47 1.41 150600.52 

Honcut to Jack 40.7 2.04 1.84 1.83 3.55 3.49 3.59 1.81 1.54 1.49 150271.92 

Honcut to Jack 40.49 2.05 1.83 1.8 3.82 3.75 3.83 1.85 1.55 1.49 149590.33 

Honcut to Jack 40.19 1.84 1.58 1.53 3.91 3.93 4.06 1.96 1.73 1.71 148995.18 

Honcut to Jack 39.45 2.34 2.01 1.96 5.14 5.12 5.31 1.75 1.53 1.45 147001.01 

Honcut to Jack 39.23 2.43 1.99 2.02 5.33 4.99 5.37 1.77 1.28 1.23 145807.70 

Honcut to Jack 38.94 2.21 1.82 1.89 4.34 3.96 4.3 1.68 1.23 1.2 144368.14 

Honcut to Jack 38.71 2.07 1.66 1.73 4.3 3.88 4.22 1.12 0.63 0.57 143106.13 

Honcut to Jack 38.45 1.77 1.41 1.47 3.5 3.07 3.32 1.45 1.12 1.15 141664.04 

Honcut to Jack 38.27 1.76 1.39 1.45 3.41 2.97 3.2 1.26 1 1.02 140631.21 

Honcut to Jack 37.95 1.77 1.42 1.49 3.04 2.58 2.78 1.67 1.32 1.37 138661.68 

Honcut to Jack 37.68 1.92 1.5 1.55 3.74 3.17 3.41 1.77 1.35 1.39 137779.55 

Honcut to Jack 37.45 1.95 1.52 1.57 4.51 3.85 4.15 1.78 1.36 1.4 136973.90 

Honcut to Jack 37.29 2.03 1.58 1.64 4.18 3.46 3.7 1.5 1.1 1.1 136058.20 

Honcut to Jack 36.45 1.69 1.31 1.34 5.05 4.47 4.98 2 1.54 1.6 134783.46 

Honcut to Jack 36.35 1.85 1.45 1.49 5.15 4.65 5.28 2.18 1.73 1.83 134645.65 

Honcut to Jack 36.24 2.01 1.68 1.76 5.87 5.37 6.16 2.25 1.74 1.82 134561.14 

Honcut to Jack 35.78 1.68 1.28 1.34 3.97 3.31 3.65 1.81 1.39 1.47 132247.58 

Honcut to Jack 35.5 1.48 1.13 1.18 3.29 2.67 2.91 1.56 1.19 1.25 130647.35 

Honcut to Jack 35.25 1.41 1.09 1.14 3.02 2.47 2.69 1.45 1.11 1.17 130422.24 

Honcut to Jack 34.8 1.34 1.03 1.08 2.78 2.28 2.5 1.37 1.07 1.13 129991.41 

Honcut to Jack 34.5 1.36 1.04 1.1 2.4 1.88 2.01 1.38 1.07 1.14 128407.23 

Honcut to Jack 34.07 1.12 0.85 0.88 2.12 1.66 1.78 1.23 0.96 1.02 127995.61 

Honcut to Jack 33.5 1.29 1.01 1.07 2.63 2.17 2.4 1.4 1.15 1.26 126794.65 

Honcut to Jack 33.25 1.56 1.22 1.3 3.43 2.9 3.24 1.2 0.9 0.93 125934.45 

Honcut to Jack 33 1.61 1.25 1.33 3.57 3.01 3.37 1.47 1.13 1.2 124547.32 

Honcut to Jack 32.75 1.57 1.19 1.26 3.37 2.73 2.98 1.26 0.92 0.95 123335.94 

Honcut to Jack 32.5 1.75 1.33 1.41 3.75 3.04 3.35 1.43 1.05 1.08 122068.05 

Honcut to Jack 32.25 1.7 1.3 1.39 3.49 2.83 3.12 1.58 1.19 1.25 121462.67 

Honcut to Jack 32 1.93 1.45 1.53 4.26 3.44 3.78 1.98 1.5 1.59 121023.94 

Honcut to Jack 31.75 1.99 1.47 1.53 4.4 3.47 3.79 2.15 1.62 1.72 119945.84 

Honcut to Jack 31.5 1.97 1.45 1.52 4 3.09 3.33 1.83 1.33 1.39 118882.16 

Honcut to Jack 31.25 2.31 1.72 1.83 4.37 3.36 3.65 1.97 1.42 1.47 117232.05 

Honcut to Jack 31 2.14 1.6 1.72 4.32 3.37 3.71 1.89 1.37 1.43 115835.54 

Honcut to Jack 30.75 1.72 1.3 1.39 4.67 3.67 4.07 2.11 1.55 1.63 115369.28 

Honcut to Jack 30.5 1.7 1.23 1.28 4.75 3.73 4.15 2.2 1.63 1.73 114410.61 

Honcut to Jack 30.25 1.94 1.44 1.54 3.84 2.96 3.28 1.97 1.45 1.54 113317.84 

Honcut to Jack 30 2.55 1.84 1.93 5.51 4.21 4.64 2.7 1.94 2.03 111356.97 

Honcut to Jack 29.828 2.17 2.28 2.43 4.56 4.99 5.48 2.14 2.18 2.25 110812.54 

Honcut to Jack 29.826 2.18 2.18 2.33 4.58 4.77 5.27 2.15 2.08 2.16 110802.45 

Honcut to Jack 29.822 2.26 2.34 2.51 4.05 4.36 4.84 2.25 2.25 2.35 110784.75 

Honcut to Jack 29.821 2.26 2.21 2.39 4.05 4.14 4.62 2.25 2.11 2.21 110774.66 

Honcut to Jack 29.75 1.85 1.5 1.59 4.47 3.41 3.79 2.29 1.64 1.73 109217.11 

Honcut to Jack 29.5 1.56 1.11 1.13 3.42 2.67 3.01 2.08 1.58 1.76 107965.48 

Jack Sl - Yuba R 29.25 2.25 1.58 1.29 5.42 4.28 3.91 2.99 2.28 2.03 106938.36 

Jack Sl - Yuba R 29 2.61 1.87 1.56 5.63 4.43 4.02 3.18 2.44 2.16 105627.60 

Jack Sl - Yuba R 28.75 2.92 2.1 1.73 6.68 5.27 4.7 3.36 2.57 2.2 104417.55 

Jack Sl - Yuba R 28.5 2.73 1.96 1.61 5.7 4.36 3.76 3.12 2.4 2.06 103521.79 

Jack Sl - Yuba R 28.324 3.07 2.31 1.93 5.8 4.54 3.96 2.48 1.87 1.58 102627.46 

Jack Sl - Yuba R 28.322 3.07 2.31 1.93 5.81 4.55 3.97 2.53 1.91 1.62 102615.67 

Jack Sl - Yuba R 28.309 3.46 2.62 2.21 5.62 4.45 3.91 2.38 1.83 1.55 102537.51 

Jack Sl - Yuba R 28.307 3.46 2.62 2.21 5.65 4.47 3.94 2.38 1.82 1.55 102527.14 

Jack Sl - Yuba R 28.25 3.14 2.32 1.94 6.24 4.85 4.22 2.03 1.67 1.38 102281.40 

Jack Sl - Yuba R 28 3.6 2.67 2.22 7.14 5.53 4.78 2.04 1.5 1.32 100798.76 

Jack Sl - Yuba R 27.971 3.85 2.79 2.29 8.07 6.14 5.23 2.44 1.76 1.39 100749.02 

Jack Sl - Yuba R 27.963 3.85 2.79 2.29 8.08 6.14 5.23 2.45 1.76 1.4 100696.07 

Jack Sl - Yuba R 27.956 3.91 2.82 2.3 8.41 6.41 5.46 2.6 1.77 1.55 100684.10 

Jack Sl - Yuba R 27.952 3.94 2.84 2.31 8.51 6.47 5.5 2.51 1.71 1.54 100652.33 

Jack Sl - Yuba R 27.75 4.17 3.05 2.53 5.78 4.29 3.59 1.95 1.45 1.18 99512.10 

Jack Sl - Yuba R 27.5 2.67 1.73 1.26 7.03 5.29 4.46 1.69 1.19 0.9 98174.47 

Jack Sl - Yuba R 27.251 4.2 2.81 2.14 9.12 6.78 5.69 3.79 2.57 1.95 97016.29 

Jack Sl - Yuba R 27.25 4.2 2.81 2.14 9.12 6.78 5.69 3.78 2.57 1.95 97011.08 

Yuba R - Bear R 27 3.98 3.16 2.64 7.47 6.61 6.06 2.12 1.35 1.14 95787.83 

Yuba R - Bear R 26.999 3.96 3.16 2.64 7.48 6.61 6.06 2.12 1.35 1.14 95782.80 

Yuba R - Bear R 26.75 3.82 3.1 2.64 6.88 6.18 5.76 1.86 1.3 1.04 94705.78 

Yuba R - Bear R 26.5 3.61 3.03 2.65 6.7 6.29 6.08 1.72 1.02 1.01 93495.05 

Yuba R - Bear R 26.25 3.22 2.76 2.46 5.76 5.48 5.36 2.65 2.34 2.13 92095.83 

Yuba R - Bear R 26 2.89 2.49 2.23 4.8 4.53 4.41 2.85 2.52 2.31 90634.01 

Yuba R - Bear R 25.75 2.9 2.5 2.25 4.54 4.22 4.08 2.98 2.63 2.42 89136.87 

Yuba R - Bear R 25.5 2.73 2.3 2.03 4.55 4.12 3.89 3.16 2.78 2.56 87728.16 

Yuba R - Bear R 25.25 3.06 2.59 2.31 4.75 4.31 4.08 2.42 2.03 1.78 86208.17 

Yuba R - Bear R 25 3.7 3.2 2.91 6.05 5.72 5.62 3.59 3.1 2.81 84613.00 

Yuba R - Bear R 24.75 3.34 2.69 2.26 6.48 5.98 5.72 3.69 3.1 2.72 84085.03 

Yuba R - Bear R 24.5 3.53 2.95 2.61 5.44 4.92 4.65 3.36 2.78 2.41 83744.43 

Yuba R - Bear R 24.25 3.55 3.01 2.7 5.02 4.47 4.19 2.8 2.26 1.91 83076.25 

Yuba R - Bear R 24 3.17 2.76 2.53 6.17 5.58 5.32 2.97 2.47 2.15 82269.01 

Yuba R - Bear R 23.75 3.02 2.55 2.28 7.13 6.42 6.08 1.6 1.14 0.91 80891.65 

Yuba R - Bear R 23.5 2.75 2.33 2.1 6.2 5.52 5.18 1.3 0.91 0.67 79494.60 
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Table 4-3.  Feather River Average Velocity Information 

Feather River Reach 
HEC-RAS 

River STA 

500YR 

LOB 

Velocity 

(ft/s) 

200YR 

LOB 

Velocity 

(ft/s) 

100YR 

LOB 

Velocity 

(ft/s) 

500YR 

Channel 

Velocity 

(ft/s) 

200YR 

Channel 

Velocity 

(ft/s) 

100YR 

Channel 

Velocity 

(ft/s) 

500YR 

ROB 

Velocity 

(ft/s) 

200YR 

ROB 

Velocity 

(ft/s) 

100YR 

ROB 

Velocity 

(ft/s) 

Wood 

Rodgers 

Design 

STA 

Yuba R - Bear R 23.25 3.19 2.73 2.47 7.77 7.07 6.78 3.58 3.19 2.96 78032.72 

Yuba R - Bear R 23 2.98 2.49 2.22 8.28 7.41 7 2.38 1.9 1.59 76810.25 

Yuba R - Bear R 22.75 2.98 2.49 2.21 8.39 7.46 7.01 2.6 2.09 1.79 75345.95 

Yuba R - Bear R 22.5 3.13 2.63 2.35 9.22 8.28 7.86 2.99 2.45 2.13 74107.24 

Yuba R - Bear R 22.25 3 2.5 2.22 8.73 7.76 7.3 2.85 2.36 2.06 72852.32 

Yuba R - Bear R 22 2.44 2.01 1.78 6.86 6.03 5.63 2.47 2.04 1.78 71497.68 

Yuba R - Bear R 21.75 2.55 2.09 1.82 8.29 7.43 7.07 2.91 2.43 2.16 70018.45 

Yuba R - Bear R 21.5 2.45 2.03 1.79 7.06 6.28 5.95 1.65 1.09 0.68 68712.35 

Yuba R - Bear R 21.25 2.52 2.07 1.82 7.57 6.72 6.36 1.96 1.41 1.02 67330.45 

Yuba R - Bear R 21 2.43 1.98 1.73 7.42 6.48 6.05 1.47 0.97 0.61 66047.23 

Yuba R - Bear R 20.75 2.44 2.01 1.77 6.91 5.98 5.57 2.61 2.09 1.81 64675.51 

Yuba R - Bear R 20.5 2.36 1.92 1.69 6.26 5.3 4.82 2.33 1.81 1.54 63332.45 

Yuba R - Bear R 20.25 2.21 1.8 1.59 6.17 5.24 4.79 2.51 2.06 1.77 61977.06 

Yuba R - Bear R 20 2.13 1.74 1.54 5.81 4.93 4.49 2.57 2.06 1.8 60460.00 

Yuba R - Bear R 19.75 1.81 1.5 1.33 5.65 4.88 4.51 2.36 1.89 1.63 58852.41 

Yuba R - Bear R 19.5 1.63 1.37 1.22 5.37 4.72 4.43 2.39 1.99 1.76 56862.66 

Yuba R - Bear R 19.25 1.27 1.05 0.92 4.42 3.86 3.57 2.24 1.89 1.69 55516.59 

Yuba R - Bear R 19 1.3 1.08 0.96 4.08 3.53 3.26 2.2 1.86 1.66 54713.04 

Yuba R - Bear R 18.75 1.68 1.41 1.25 5.55 4.84 4.47 1.88 1.58 1.41 53622.77 

Yuba R - Bear R 18.5 1.68 1.42 1.26 5.35 4.66 4.3 1.78 1.49 1.32 52897.52 

Yuba R - Bear R 18.25 1.78 1.49 1.31 5.93 5.16 4.74 1.97 1.66 1.47 51890.28 

Yuba R - Bear R 18 2.05 1.73 1.53 6.51 5.7 5.26 1.94 1.6 1.39 49704.43 

Yuba R - Bear R 17.75 1.92 1.61 1.43 6.17 5.39 4.96 1.89 1.56 1.36 49399.72 

Yuba R - Bear R 17.5 2.03 1.73 1.54 6.44 5.61 5.18 1.89 1.55 1.34 49114.25 

Yuba R - Bear R 17.25 2.29 1.99 1.79 6.83 6.1 5.76 2.06 1.7 1.49 48794.83 

Yuba R - Bear R 17 1.81 1.47 1.22 8.44 7.65 7.3 2.62 2.21 1.95 48556.49 

Yuba R - Bear R 16.75 0 0 0 7.21 6.42 6.04 2.81 2.38 2.11 48094.20 

Yuba R - Bear R 16.5 2.02 1.65 1.37 7.19 6.3 5.79 2.76 2.31 2.04 47013.16 

Yuba R - Bear R 16.25 2.28 1.88 1.61 7.08 6.23 5.7 2.7 2.28 2.02 46228.38 

Yuba R - Bear R 16 2.54 2.12 1.83 7.64 6.76 6.22 2.87 2.44 2.15 45101.47 

Yuba R - Bear R 15.75 3.37 2.82 2.39 9.82 8.7 7.86 3.07 2.64 2.53 43356.36 

Yuba R - Bear R 15.5 3.68 3.06 2.65 10.35 9.06 8.19 3.52 2.96 2.56 41613.14 

Yuba R - Bear R 15.25 3.17 2.62 2.24 10.68 9.28 8.35 3.21 2.69 2.34 40305.41 

Yuba R - Bear R 15 2.81 2.28 1.92 9.83 8.44 7.53 3 2.49 2.12 39102.69 

Yuba R - Bear R 14.75 4.08 3.39 2.91 9.72 8.55 7.8 4.22 3.57 3.13 37817.10 

Yuba R - Bear R 14.5 4.11 3.39 2.9 9.72 8.44 7.61 4.12 3.48 3.05 36319.37 

Yuba R - Bear R 14.25 4.38 3.6 3.07 10.77 9.31 8.36 3.7 3.06 2.55 34904.17 

Yuba R - Bear R 14 4.11 3.37 2.86 11.29 9.72 8.72 4.55 3.81 3.32 33507.55 

Yuba R - Bear R 13.75 4.03 3.32 2.84 10.03 8.51 7.51 3.56 2.87 2.43 32270.43 

Yuba R - Bear R 13.5 4.3 3.61 3.1 10.45 9.04 8.04 3.78 3.1 2.59 31239.13 

Yuba R - Bear R 13.25 4.46 3.74 3.23 9.75 8.46 7.55 4.05 3.36 2.85 29977.40 

Yuba R - Bear R 13 3.58 3.03 2.63 6.97 6.03 5.37 2.91 2.39 2.01 28644.35 

Yuba R - Bear R 12.75 3.34 2.83 2.47 6.63 5.76 5.16 2.81 2.33 1.97 27255.90 

Yuba R - Bear R 12.5 2.87 2.42 2.1 5.81 5.04 4.51 2.34 1.91 1.6 26065.40 

Yuba R - Bear R 12.25 2.9 2.5 2.26 6.32 5.67 5.29 2.42 2.03 1.77 24642.20 

Reach 35 12 2.76 2.38 2.14 5.71 5.19 4.91 2.78 2.41 2.18 23313.05 

Reach 35 11.75 2.71 2.35 2.13 5.37 4.88 4.62 2.69 2.35 2.14 21993.69 

Reach 35 11.599 2.78 2.4 2.15 5.75 5.24 4.96 2.8 2.43 2.19 21069.77 

Reach 35 11.5 2.66 2.31 2.09 5.51 5.02 4.75 2.54 2.19 1.97 20354.66 

Reach 35 11.25 3.01 2.57 2.3 6.26 5.61 5.23 2.98 2.57 2.31 18182.41 

Reach 35 11 3.75 3.22 2.9 7.68 6.9 6.46 3.39 2.89 2.57 16871.48 

Reach 35 10.75 3.44 2.93 2.61 7.04 6.24 5.78 3.58 3.1 2.79 15547.88 

Reach 35 10.5 3.86 3.31 2.97 7.46 6.58 6.07 3.52 3.01 2.68 14278.44 

Reach 35 10.25 4.3 3.63 3.21 8.95 7.83 7.19 4.22 3.54 3.12 13850.18 

Reach 35 10 4.36 3.7 3.29 8.63 7.54 6.91 4.35 3.68 3.27 12847.13 

Reach 35 9.75 3.98 3.39 3.02 7.66 6.64 6.04 4.1 3.46 3.08 11597.74 

Reach 35 9.5 4.95 4.19 3.73 9.73 8.41 7.64 4.33 3.6 3.14 10595.55 

Reach 35 9.278 0 0 0 6.09 5.26 4.77 0 0 0 9814.09 

Reach 35 9.265 2.08 1.62 1.32 8.08 6.94 6.27 3.83 3.16 2.74 9758.91 

Reach 35 9.2 1.86 1.36 1.14 8.61 7.41 6.7 3.54 2.91 2.51 9164.29 

Reach 35 9 2.28 1.75 1.28 9.43 8.16 7.43 4.25 3.52 3.05 8445.84 

Reach 35 8.75 2.95 2.12 1.52 11.97 10.36 9.57 5.24 4.33 3.77 7531.76 

Reach 35 8.5 3.57 2.81 2.31 11.16 9.68 9.05 4.99 4.13 3.64 6548.71 

Reach 35 8.25 2.18 1.92 1.97 9.46 8.19 7.74 4.2 3.47 3.09 3573.02 

Reach 35 8 3.38 2.79 2.56 11.71 10.03 9.68 4.59 3.71 3.29 2528.45 

Reach 35 7.75 1.96 1.46 1.15 11.17 9.33 8.95 4.42 3.51 3.12 1733.43 

Reach 35 7.55 2 1.56 1.32 10.15 8.35 7.99 4.09 3.22 2.87 1275.43 
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Table 4-4.  Feather River Shear Stress Information 

Feather River Reach 
HEC-RAS 

River STA 

500YR 

LOB 

Shear 

Stress 

(lb/sq ft) 

200YR 

LOB 

Shear 

Stress 

(lb/sq ft) 

100YR 

LOB 

Shear 

Stress 

(lb/sq ft) 

500YR 

Channel 

Shear 

Stress 

(lb/sq ft) 

200YR 

Channel 

Shear 

Stress 

(lb/sq ft) 

100yr 

Channel 

Shear 

Stress 

(lb/sq ft) 

500YR 

ROB 

Shear 

Stress 

(lb/sq ft) 

200YR 

ROB 

Shear 

Stress 

(lb/sq ft) 

100YR 

ROB 

Shear 

Stress 

(lb/sq ft) 

Wood 

Rodgers 

Design 

STA 

Upper 58.51 0.25 0.02 0 1.03 1 0.97 0.18 0.26 0.23 235748.95 

Upper 58.26 0.2 0 0 1.11 0.85 0.81 0.22 0.19 0.19 233625.38 

Upper 57.95 0.33 0 0 1.94 1.56 1.38 0.68 0.73 0.62 232796.18 

Upper 57.7 0.42 0 0 2.27 2.46 2.22 0.5 0.62 0.49 231347.46 

Upper 57.45 0.36 0 0 2.33 2.06 1.84 0.32 0 0 230491.75 

Upper 57.17 0.27 0 0 2.76 1.89 1.67 0 0 0 226547.44 

Upper 56.94 0.14 0 0 0.94 0.7 0.67 0.45 0.41 0.37 223836.90 

Upper 56.61 0.09 0 0 0.66 0.54 0.52 0.32 0.28 0.25 222092.63 

Upper 56.43 0.05 0 0 0.52 0.43 0.42 0.27 0.22 0.2 221068.16 

Upper 56.2 0 0 0 0.94 0.8 0.78 0.46 0.37 0.33 220516.06 

Upper 56.02 0 0 0 1.02 0.76 0.72 0.4 0.3 0.25 220057.97 

Upper 55.8 0 0 0 1.87 1.19 1.07 0.39 0.42 0.33 219786.54 

Upper 55.55 0 0 0 1.26 0.74 0.66 0.36 0.21 0.17 219191.24 

Upper 55.35 0 0 0 2.08 1.29 1.15 0.85 0.36 0.27 216984.11 

Upper 55.03 0 0 0 1.8 1.1 0.97 0.42 0.14 0.08 214664.25 

Upper 54.45 0.29 0.09 0.04 1.16 0.89 0.8 0.24 0.16 0.16 212925.66 

Upper 54.2 0.3 0.14 0.1 0.97 0.73 0.68 0.18 0.1 0.07 210158.47 

Upper 54.04 0.23 0.11 0.08 0.66 0.54 0.53 0.14 0.06 0.04 209562.52 

Upper 53.84 0.27 0.14 0.1 1.06 0.9 0.88 0.22 0.13 0.11 208499.74 

Upper 53.52 0.36 0.24 0.22 1.55 1.21 1.12 0.68 0.43 0.36 205714.05 

Upper 53.22 0.3 0.21 0.17 1.43 1.02 0.94 0.56 0.3 0.25 204265.70 

Upper 52.89 0.34 0.14 0.11 1.4 1.1 1.02 0.49 0.26 0.2 202757.11 

Upper 52.6 0.32 0.16 0.1 1.47 1.11 1.02 0.6 0.35 0.29 201183.88 

Upper 52.21 0.09 0.03 0.02 0.51 0.31 0.27 0.19 0.09 0.07 199618.97 

Upper 51.95 0.11 0.04 0.04 0.44 0.3 0.26 0.15 0.07 0.06 198775.45 

Upper 51.35 0.18 0.13 0.11 0.73 0.72 0.72 0.23 0.15 0.12 197882.65 

Upper 51.1777 0.08 0.05 0.04 0.34 0.27 0.26 0.15 0.1 0.08 195736.74 

Upper 51.04 0.08 0.04 0.03 0.29 0.21 0.2 0.04 0.01 0.01 193817.41 

Upper 50.84 0.18 0.11 0.09 0.72 0.67 0.67 0 0 0 192085.50 

Upper 50.7 0.3 0.23 0.21 0.82 1.14 1.15 0 0 0 191278.99 

Upper 50.59 0.33 0.19 0.15 1.48 2.01 2.01 0 0 0 190705.90 

Upper 50.498 0.29 0.17 0.14 1.12 1.46 1.46 0.12 0.06 0.02 190230.79 

Upper 50.496 0.32 0.17 0.13 1.2 1.47 1.47 0.09 0 0 190218.72 

Upper 50.489 0.29 0.15 0.12 1.15 1.38 1.38 0.08 0 0 190176.83 

Upper 50.487 0.28 0.15 0.12 1.12 1.31 1.31 0.09 0.01 0 190166.78 

Upper 50.2 0.27 0.17 0.11 1.17 1.12 0.74 0.16 0.11 0.06 188470.72 

Upper 50.06 0.27 0.18 0.16 1.3 1.17 1.1 0.22 0.13 0.1 187822.66 

Upper 49.78 0.24 0.15 0.1 1.24 1.07 1 0.5 0.33 0.28 186662.60 

Upper 49.58 0.21 0.13 0.08 1.1 1.02 0.98 0.33 0.21 0.16 185293.60 

Upper 49.38 0.19 0.1 0.06 0.94 0.81 0.76 0.21 0.1 0.07 184138.90 

Upper 49.21 0.18 0.09 0.05 0.67 0.62 0.6 0.24 0.14 0.11 183514.21 

Upper 48.99 0.14 0.08 0.06 0.44 0.42 0.41 0.16 0.09 0.07 183056.49 

Upper 48.85 0.16 0.11 0.09 0.47 0.47 0.47 0.16 0.1 0.08 182753.69 

Upper 48.66 0.11 0.09 0.08 0.26 0.23 0.22 0.18 0.14 0.13 181801.88 

Upper 48.39 0.11 0.09 0.09 0.28 0.24 0.23 0 0 0 180454.16 

Upper 48.21 0.13 0.1 0.09 0.45 0.38 0.36 0.19 0.12 0.11 179460.20 

Upper 48.07 0.17 0.17 0.14 0.82 0.81 0.8 0.3 0.23 0.2 179109.34 

Upper 47.7 0.19 0.19 0.17 0.7 0.81 0.85 0.07 0 0 176933.60 

Upper 47.55 0.18 0.18 0.18 0.68 0.93 0.97 0.13 0.05 0.03 175967.91 

Upper 47.2 0.11 0.12 0.1 0.35 0.36 0.36 0.13 0.08 0.07 174102.82 

Upper 47.04 0.11 0.11 0.11 0.32 0.35 0.36 0.13 0.09 0.08 173345.89 

Upper 46.69 0.12 0.14 0.15 0.48 0.66 0.68 0.14 0.11 0.09 172499.41 

Upper 46.53 0.11 0.16 0.17 0.36 0.57 0.61 0.13 0.12 0.1 171792.00 

Honcut to Jack 46.45 0.14 0.14 0.14 0.32 0.34 0.34 0.13 0.08 0.07 171454.59 

Honcut to Jack 46.2 0.12 0.09 0.09 0.26 0.21 0.21 0.11 0.06 0.05 171127.62 

Honcut to Jack 45.98 0.16 0.14 0.14 0.41 0.33 0.33 0.16 0.09 0.08 170521.00 

Honcut to Jack 45.71 0.29 0.24 0.24 0.57 0.62 0.62 0.29 0.21 0.2 169330.99 

Honcut to Jack 45.58 0.24 0.17 0.16 0.54 0.55 0.55 0.24 0.17 0.16 168312.33 

Honcut to Jack 45.44 0.21 0.15 0.14 0.45 0.43 0.43 0.23 0.17 0.16 166923.76 

Honcut to Jack 45.26 0.2 0.14 0.13 0.41 0.36 0.37 0.22 0.16 0.15 165726.12 

Honcut to Jack 45.03 0.14 0.09 0.09 0.25 0.2 0.19 0.12 0.07 0.06 164732.57 

Honcut to Jack 44.76 0.16 0.11 0.11 0.32 0.28 0.28 0.16 0.11 0.1 163250.84 

Honcut to Jack 44.6326 0.17 0.12 0.12 0.3 0.25 0.25 0.17 0.12 0.11 161213.76 

Honcut to Jack 44.5 0.23 0.17 0.17 0.37 0.31 0.31 0.21 0.14 0.13 160088.12 

Honcut to Jack 44.23 0.16 0.11 0.11 0.36 0.28 0.28 0.22 0.15 0.14 159311.39 

Honcut to Jack 43.46 0.24 0.2 0.2 0.49 0.51 0.56 0.09 0.01 0 158271.13 

Honcut to Jack 43.34 0.19 0.15 0.15 0.43 0.45 0.49 0.1 0.06 0.05 157627.58 

Honcut to Jack 43.28 0.15 0.18 0.17 0.3 0.46 0.5 0.07 0.05 0.04 157373.66 

Honcut to Jack 43.23 0.13 0.17 0.17 0.29 0.48 0.52 0.08 0.07 0.07 157104.73 

Honcut to Jack 43.12 0.12 0.17 0.17 0.26 0.47 0.52 0.09 0.11 0.1 156612.83 

Honcut to Jack 43.06 0.13 0.19 0.19 0.25 0.45 0.51 0.1 0.12 0.12 156460.24 

Honcut to Jack 43.01 0.16 0.15 0.15 0.31 0.39 0.43 0.12 0.1 0.09 156249.06 

Honcut to Jack 42.65 0.16 0.12 0.12 0.31 0.3 0.32 0.14 0.11 0.11 153765.90 

Honcut to Jack 42.47 0.22 0.18 0.18 0.37 0.36 0.38 0.19 0.15 0.14 153202.55 

Honcut to Jack 42.19 0.23 0.19 0.19 0.43 0.43 0.46 0.2 0.15 0.15 152912.23 

Honcut to Jack 42.01 0.13 0.1 0.1 0.22 0.21 0.22 0.16 0.13 0.14 152695.48 

Honcut to Jack 41.61 0.2 0.17 0.17 0.43 0.47 0.52 0.13 0.1 0.09 152341.44 
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Table 4-4.  Feather River Shear Stress Information 

Feather River Reach 
HEC-RAS 

River STA 

500YR 

LOB 

Shear 

Stress 

(lb/sq ft) 

200YR 

LOB 

Shear 

Stress 

(lb/sq ft) 

100YR 

LOB 

Shear 

Stress 

(lb/sq ft) 

500YR 

Channel 

Shear 

Stress 

(lb/sq ft) 

200YR 

Channel 

Shear 

Stress 

(lb/sq ft) 

100yr 

Channel 

Shear 

Stress 

(lb/sq ft) 

500YR 

ROB 

Shear 

Stress 

(lb/sq ft) 

200YR 

ROB 

Shear 

Stress 

(lb/sq ft) 

100YR 

ROB 

Shear 

Stress 

(lb/sq ft) 

Wood 

Rodgers 

Design 

STA 

Honcut to Jack 41.55 0.23 0.2 0.2 0.47 0.52 0.57 0.15 0.11 0.11 151907.71 

Honcut to Jack 41.2 0.17 0.15 0.15 0.31 0.33 0.36 0.14 0.12 0.12 150600.52 

Honcut to Jack 40.7 0.18 0.16 0.17 0.28 0.29 0.31 0.15 0.13 0.12 150271.92 

Honcut to Jack 40.49 0.18 0.16 0.16 0.31 0.32 0.34 0.16 0.13 0.12 149590.33 

Honcut to Jack 40.19 0.15 0.13 0.13 0.32 0.34 0.37 0.17 0.15 0.15 148995.18 

Honcut to Jack 39.45 0.28 0.24 0.24 0.56 0.59 0.64 0.18 0.16 0.15 147001.01 

Honcut to Jack 39.23 0.3 0.23 0.25 0.59 0.55 0.64 0.19 0.12 0.12 145807.70 

Honcut to Jack 38.94 0.24 0.19 0.21 0.4 0.36 0.43 0.16 0.1 0.11 144368.14 

Honcut to Jack 38.71 0.21 0.15 0.17 0.38 0.33 0.39 0.08 0.04 0.03 143106.13 

Honcut to Jack 38.45 0.15 0.11 0.12 0.25 0.21 0.25 0.11 0.08 0.08 141664.04 

Honcut to Jack 38.27 0.15 0.1 0.12 0.24 0.2 0.23 0.09 0.06 0.07 140631.21 

Honcut to Jack 37.95 0.15 0.11 0.12 0.2 0.16 0.19 0.14 0.1 0.11 138661.68 

Honcut to Jack 37.68 0.18 0.12 0.13 0.29 0.22 0.26 0.15 0.1 0.11 137779.55 

Honcut to Jack 37.45 0.23 0.16 0.17 0.41 0.31 0.37 0.2 0.13 0.15 136973.90 

Honcut to Jack 37.29 0.25 0.17 0.19 0.37 0.27 0.32 0.16 0.1 0.1 136058.20 

Honcut to Jack 36.45 0.21 0.14 0.16 0.53 0.44 0.56 0.27 0.18 0.2 134783.46 

Honcut to Jack 36.35 0.25 0.18 0.2 0.57 0.5 0.66 0.32 0.23 0.27 134645.65 

Honcut to Jack 36.24 0.29 0.23 0.27 0.72 0.64 0.86 0.34 0.24 0.28 134561.14 

Honcut to Jack 35.78 0.18 0.12 0.13 0.32 0.24 0.3 0.2 0.13 0.15 132247.58 

Honcut to Jack 35.5 0.13 0.09 0.1 0.22 0.15 0.19 0.14 0.09 0.11 130647.35 

Honcut to Jack 35.25 0.15 0.09 0.11 0.23 0.16 0.2 0.15 0.1 0.11 130422.24 

Honcut to Jack 34.8 0.13 0.09 0.1 0.2 0.14 0.18 0.14 0.09 0.11 129991.41 

Honcut to Jack 34.5 0.13 0.08 0.1 0.15 0.1 0.12 0.13 0.09 0.1 128407.23 

Honcut to Jack 34.07 0.09 0.06 0.07 0.12 0.08 0.1 0.11 0.07 0.08 127995.61 

Honcut to Jack 33.5 0.12 0.08 0.1 0.18 0.13 0.16 0.14 0.1 0.12 126794.65 

Honcut to Jack 33.25 0.18 0.12 0.14 0.29 0.22 0.28 0.12 0.07 0.08 125934.45 

Honcut to Jack 33 0.19 0.12 0.15 0.32 0.24 0.3 0.16 0.11 0.13 124547.32 

Honcut to Jack 32.75 0.18 0.11 0.13 0.28 0.19 0.24 0.13 0.07 0.08 123335.94 

Honcut to Jack 32.5 0.22 0.14 0.16 0.34 0.24 0.3 0.16 0.09 0.11 122068.05 

Honcut to Jack 32.25 0.2 0.13 0.15 0.31 0.21 0.26 0.18 0.11 0.13 121462.67 

Honcut to Jack 32 0.27 0.17 0.19 0.45 0.3 0.38 0.28 0.17 0.2 121023.94 

Honcut to Jack 31.75 0.28 0.17 0.19 0.48 0.31 0.38 0.32 0.19 0.23 119945.84 

Honcut to Jack 31.5 0.28 0.16 0.18 0.4 0.25 0.3 0.25 0.14 0.16 118882.16 

Honcut to Jack 31.25 0.36 0.22 0.25 0.48 0.3 0.36 0.29 0.16 0.18 117232.05 

Honcut to Jack 31 0.31 0.19 0.23 0.46 0.29 0.36 0.26 0.15 0.17 115835.54 

Honcut to Jack 30.75 0.24 0.15 0.17 0.54 0.35 0.44 0.32 0.19 0.22 115369.28 

Honcut to Jack 30.5 0.24 0.13 0.15 0.56 0.36 0.46 0.35 0.2 0.24 114410.61 

Honcut to Jack 30.25 0.26 0.15 0.19 0.39 0.24 0.31 0.27 0.16 0.19 113317.84 

Honcut to Jack 30 0.45 0.25 0.29 0.76 0.46 0.58 0.49 0.27 0.31 111356.97 

Honcut to Jack 29.828 0.32 0.37 0.44 0.52 0.65 0.8 0.31 0.35 0.39 110812.54 

Honcut to Jack 29.826 0.32 0.34 0.41 0.52 0.59 0.74 0.31 0.32 0.36 110802.45 

Honcut to Jack 29.822 0.25 0.28 0.34 0.41 0.49 0.63 0.25 0.27 0.31 110784.75 

Honcut to Jack 29.821 0.25 0.25 0.31 0.41 0.45 0.57 0.25 0.24 0.28 110774.66 

Honcut to Jack 29.75 0.17 0.11 0.14 0.39 0.24 0.3 0.24 0.13 0.16 109217.11 

Honcut to Jack 29.5 0.11 0.06 0.07 0.2 0.13 0.17 0.16 0.1 0.13 107965.48 

Jack Sl - Yuba R 29.25 0.22 0.12 0.09 0.47 0.3 0.26 0.33 0.21 0.17 106938.36 

Jack Sl - Yuba R 29 0.28 0.16 0.12 0.52 0.34 0.29 0.38 0.24 0.2 105627.60 

Jack Sl - Yuba R 28.75 0.36 0.2 0.15 0.71 0.46 0.38 0.44 0.27 0.21 104417.55 

Jack Sl - Yuba R 28.5 0.3 0.17 0.12 0.52 0.32 0.24 0.37 0.23 0.17 103521.79 

Jack Sl - Yuba R 28.324 0.36 0.23 0.17 0.57 0.37 0.29 0.28 0.17 0.13 102627.46 

Jack Sl - Yuba R 28.322 0.36 0.23 0.17 0.58 0.37 0.29 0.29 0.18 0.13 102615.67 

Jack Sl - Yuba R 28.309 0.33 0.21 0.16 0.54 0.35 0.28 0.26 0.16 0.12 102537.51 

Jack Sl - Yuba R 28.307 0.33 0.21 0.16 0.54 0.36 0.29 0.26 0.16 0.12 102527.14 

Jack Sl - Yuba R 28.25 0.33 0.19 0.14 0.51 0.32 0.25 0.17 0.12 0.09 102281.40 

Jack Sl - Yuba R 28 0.42 0.25 0.18 0.64 0.4 0.31 0.18 0.1 0.08 100798.76 

Jack Sl - Yuba R 27.971 0.49 0.28 0.19 0.82 0.49 0.36 0.25 0.14 0.09 100749.02 

Jack Sl - Yuba R 27.963 0.5 0.28 0.19 0.82 0.49 0.37 0.25 0.14 0.09 100696.07 

Jack Sl - Yuba R 27.956 0.52 0.29 0.2 0.89 0.54 0.4 0.28 0.14 0.1 100684.10 

Jack Sl - Yuba R 27.952 0.53 0.29 0.2 0.91 0.55 0.41 0.27 0.14 0.11 100652.33 

Jack Sl - Yuba R 27.75 0.28 0.15 0.11 0.42 0.24 0.17 0.15 0.09 0.06 99512.10 

Jack Sl - Yuba R 27.5 0.28 0.13 0.08 0.66 0.39 0.29 0.14 0.08 0.05 98174.47 

Jack Sl - Yuba R 27.251 0.68 0.33 0.21 1.4 0.81 0.59 0.58 0.29 0.18 97016.29 

Jack Sl - Yuba R 27.25 0.68 0.33 0.21 1.41 0.81 0.59 0.58 0.29 0.18 97011.08 

Yuba R - Bear R 27 0.6 0.41 0.31 1.35 1.1 0.95 0.23 0.12 0.09 95787.83 

Yuba R - Bear R 26.999 0.6 0.41 0.31 1.36 1.1 0.95 0.23 0.12 0.09 95782.80 

Yuba R - Bear R 26.75 0.55 0.4 0.31 1.17 0.98 0.88 0.19 0.11 0.08 94705.78 

Yuba R - Bear R 26.5 0.5 0.39 0.32 1.1 1.01 0.97 0.16 0.07 0.07 93495.05 

Yuba R - Bear R 26.25 0.39 0.31 0.27 0.82 0.77 0.76 0.29 0.24 0.22 92095.83 

Yuba R - Bear R 26 0.31 0.25 0.22 0.59 0.55 0.54 0.31 0.26 0.23 90634.01 

Yuba R - Bear R 25.75 0.31 0.25 0.22 0.53 0.49 0.47 0.32 0.27 0.24 89136.87 

Yuba R - Bear R 25.5 0.26 0.2 0.17 0.5 0.43 0.39 0.33 0.27 0.24 87728.16 

Yuba R - Bear R 25.25 0.33 0.26 0.22 0.57 0.49 0.45 0.24 0.18 0.15 86208.17 

Yuba R - Bear R 25 0.51 0.42 0.37 0.93 0.87 0.87 0.49 0.4 0.35 84613.00 

Yuba R - Bear R 24.75 0.44 0.32 0.25 1.05 0.93 0.88 0.51 0.4 0.33 84085.03 

Yuba R - Bear R 24.5 0.46 0.35 0.3 0.78 0.67 0.62 0.43 0.32 0.26 83744.43 

Yuba R - Bear R 24.25 0.45 0.35 0.29 0.66 0.55 0.5 0.31 0.22 0.18 83076.25 

Yuba R - Bear R 24 0.39 0.32 0.28 0.52 0.45 0.43 0.27 0.2 0.17 82269.01 
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Table 4-4.  Feather River Shear Stress Information 

Feather River Reach 
HEC-RAS 

River STA 

500YR 

LOB 

Shear 

Stress 

(lb/sq ft) 

200YR 

LOB 

Shear 

Stress 

(lb/sq ft) 

100YR 

LOB 

Shear 

Stress 

(lb/sq ft) 

500YR 

Channel 

Shear 

Stress 

(lb/sq ft) 

200YR 

Channel 

Shear 

Stress 

(lb/sq ft) 

100yr 

Channel 

Shear 

Stress 

(lb/sq ft) 

500YR 

ROB 

Shear 

Stress 

(lb/sq ft) 

200YR 

ROB 

Shear 

Stress 

(lb/sq ft) 

100YR 

ROB 

Shear 

Stress 

(lb/sq ft) 

Wood 

Rodgers 

Design 

STA 

Yuba R - Bear R 23.75 0.37 0.28 0.24 0.64 0.55 0.51 0.13 0.08 0.06 80891.65 

Yuba R - Bear R 23.5 0.33 0.25 0.21 0.5 0.42 0.38 0.09 0.05 0.03 79494.60 

Yuba R - Bear R 23.25 0.46 0.35 0.3 0.77 0.66 0.63 0.46 0.38 0.35 78032.72 

Yuba R - Bear R 23 0.44 0.32 0.27 0.82 0.69 0.63 0.24 0.17 0.13 76810.25 

Yuba R - Bear R 22.75 0.45 0.33 0.27 0.83 0.68 0.62 0.28 0.19 0.15 75345.95 

Yuba R - Bear R 22.5 0.53 0.39 0.33 1.02 0.86 0.79 0.36 0.26 0.21 74107.24 

Yuba R - Bear R 22.25 0.47 0.35 0.28 0.91 0.74 0.68 0.32 0.24 0.19 72852.32 

Yuba R - Bear R 22 0.35 0.26 0.21 0.59 0.48 0.43 0.24 0.18 0.14 71497.68 

Yuba R - Bear R 21.75 0.41 0.3 0.25 0.83 0.69 0.64 0.33 0.25 0.21 70018.45 

Yuba R - Bear R 21.5 0.4 0.3 0.26 0.65 0.54 0.5 0.14 0.07 0.04 68712.35 

Yuba R - Bear R 21.25 0.41 0.31 0.26 0.72 0.59 0.55 0.18 0.11 0.07 67330.45 

Yuba R - Bear R 21 0.38 0.28 0.23 0.67 0.53 0.48 0.11 0.06 0.03 66047.23 

Yuba R - Bear R 20.75 0.38 0.27 0.22 0.59 0.46 0.41 0.26 0.18 0.14 64675.51 

Yuba R - Bear R 20.5 0.35 0.25 0.2 0.48 0.36 0.31 0.21 0.14 0.11 63332.45 

Yuba R - Bear R 20.25 0.34 0.24 0.2 0.47 0.36 0.31 0.23 0.17 0.13 61977.06 

Yuba R - Bear R 20 0.31 0.22 0.18 0.42 0.32 0.27 0.24 0.16 0.13 60460.00 

Yuba R - Bear R 19.75 0.26 0.19 0.16 0.39 0.3 0.27 0.2 0.14 0.11 58852.41 

Yuba R - Bear R 19.5 0.21 0.16 0.13 0.35 0.28 0.25 0.2 0.15 0.12 56862.66 

Yuba R - Bear R 19.25 0.15 0.11 0.09 0.25 0.19 0.17 0.17 0.13 0.11 55516.59 

Yuba R - Bear R 19 0.15 0.11 0.09 0.22 0.17 0.15 0.16 0.12 0.1 54713.04 

Yuba R - Bear R 18.75 0.26 0.19 0.16 0.39 0.3 0.27 0.26 0.19 0.16 53622.77 

Yuba R - Bear R 18.5 0.24 0.17 0.14 0.35 0.28 0.25 0.23 0.17 0.14 52897.52 

Yuba R - Bear R 18.25 0.26 0.19 0.15 0.43 0.34 0.29 0.28 0.21 0.17 51890.28 

Yuba R - Bear R 18 0.34 0.25 0.21 0.52 0.41 0.36 0.28 0.21 0.17 49704.43 

Yuba R - Bear R 17.75 0.3 0.22 0.18 0.46 0.37 0.32 0.27 0.19 0.16 49399.72 

Yuba R - Bear R 17.5 0.34 0.26 0.21 0.51 0.4 0.35 0.27 0.2 0.16 49114.25 

Yuba R - Bear R 17.25 0.39 0.31 0.26 0.66 0.54 0.5 0.33 0.24 0.2 48794.83 

Yuba R - Bear R 17 0.31 0.22 0.17 1.03 0.87 0.82 0.54 0.41 0.34 48556.49 

Yuba R - Bear R 16.75 0 0 0 0.76 0.62 0.56 0.49 0.37 0.31 48094.20 

Yuba R - Bear R 16.5 0.29 0.2 0.15 0.73 0.58 0.5 0.46 0.34 0.28 47013.16 

Yuba R - Bear R 16.25 0.34 0.24 0.19 0.7 0.56 0.48 0.43 0.32 0.26 46228.38 

Yuba R - Bear R 16 0.42 0.31 0.24 0.83 0.67 0.58 0.5 0.38 0.31 45101.47 

Yuba R - Bear R 15.75 0.73 0.54 0.41 1.37 1.11 0.93 0.63 0.49 0.45 43356.36 

Yuba R - Bear R 15.5 0.86 0.63 0.49 1.54 1.22 1.03 0.8 0.6 0.47 41613.14 

Yuba R - Bear R 15.25 0.64 0.46 0.35 1.14 0.89 0.74 0.65 0.48 0.38 40305.41 

Yuba R - Bear R 15 0.52 0.36 0.27 0.97 0.74 0.61 0.57 0.41 0.31 39102.69 

Yuba R - Bear R 14.75 0.51 0.38 0.29 0.96 0.77 0.66 0.54 0.41 0.33 37817.10 

Yuba R - Bear R 14.5 0.51 0.37 0.28 0.95 0.73 0.61 0.51 0.38 0.31 36319.37 

Yuba R - Bear R 14.25 0.6 0.43 0.33 1.18 0.91 0.75 0.47 0.34 0.25 34904.17 

Yuba R - Bear R 14 0.52 0.37 0.28 1 0.76 0.63 0.6 0.44 0.35 33507.55 

Yuba R - Bear R 13.75 0.48 0.34 0.26 0.8 0.59 0.47 0.4 0.27 0.21 32270.43 

Yuba R - Bear R 13.5 0.55 0.41 0.31 0.89 0.68 0.56 0.46 0.32 0.24 31239.13 

Yuba R - Bear R 13.25 0.49 0.36 0.28 0.77 0.59 0.48 0.42 0.3 0.23 29977.40 

Yuba R - Bear R 13 0.37 0.28 0.22 0.51 0.4 0.32 0.27 0.2 0.15 28644.35 

Yuba R - Bear R 12.75 0.32 0.24 0.19 0.46 0.36 0.29 0.25 0.18 0.14 27255.90 

Yuba R - Bear R 12.5 0.24 0.18 0.14 0.35 0.27 0.22 0.18 0.12 0.09 26065.40 

Yuba R - Bear R 12.25 0.25 0.19 0.16 0.41 0.34 0.3 0.19 0.14 0.11 24642.20 

Reach 35 12 0.16 0.13 0.11 0.28 0.24 0.22 0.17 0.13 0.11 23313.05 

Reach 35 11.75 0.15 0.12 0.11 0.25 0.21 0.2 0.15 0.12 0.11 21993.69 

Reach 35 11.599 0.17 0.13 0.11 0.28 0.24 0.22 0.17 0.13 0.12 21069.77 

Reach 35 11.5 0.15 0.12 0.1 0.25 0.22 0.2 0.14 0.11 0.09 20354.66 

Reach 35 11.25 0.19 0.14 0.12 0.32 0.27 0.24 0.18 0.14 0.12 18182.41 

Reach 35 11 0.29 0.23 0.19 0.49 0.4 0.36 0.25 0.19 0.16 16871.48 

Reach 35 10.75 0.24 0.18 0.15 0.4 0.33 0.29 0.26 0.2 0.17 15547.88 

Reach 35 10.5 0.3 0.23 0.19 0.45 0.36 0.32 0.26 0.2 0.16 14278.44 

Reach 35 10.25 0.38 0.29 0.23 0.66 0.52 0.45 0.37 0.28 0.22 13850.18 

Reach 35 10 0.38 0.29 0.24 0.61 0.48 0.41 0.38 0.29 0.24 12847.13 

Reach 35 9.75 0.33 0.25 0.21 0.51 0.4 0.34 0.35 0.26 0.21 11597.74 

Reach 35 9.5 0.48 0.35 0.29 0.75 0.57 0.48 0.39 0.28 0.22 10595.55 

Reach 35 9.278 0 0 0 0.34 0.26 0.22 0 0 0 9814.09 

Reach 35 9.265 0.12 0.08 0.06 0.54 0.41 0.34 0.31 0.22 0.17 9758.91 

Reach 35 9.2 0.13 0.08 0.06 0.62 0.47 0.39 0.33 0.24 0.18 9164.29 

Reach 35 9 0.19 0.12 0.07 0.94 0.72 0.61 0.49 0.35 0.27 8445.84 

Reach 35 8.75 0.32 0.18 0.11 1.52 1.16 1.02 0.75 0.54 0.43 7531.76 

Reach 35 8.5 0.41 0.27 0.2 1.32 1.02 0.91 0.67 0.48 0.4 6548.71 

Reach 35 8.25 0.18 0.14 0.15 0.95 0.73 0.67 0.48 0.34 0.29 3573.02 

Reach 35 8 0.38 0.27 0.24 1.44 1.07 1.02 0.6 0.41 0.35 2528.45 

Reach 35 7.75 0.16 0.1 0.07 1.28 0.91 0.86 0.54 0.36 0.3 1733.43 

Reach 35 7.55 0.16 0.1 0.08 1.05 0.72 0.68 0.46 0.3 0.25 1275.43 
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5 FREEBOARD ANALYSIS 

For the freeboard analysis, PBI compared the final FRWLP design water surface profiles 

to both the CVFED LiDAR Top of Levee and the November 2011 Wood Rodgers field 

survey
(16)

.  The results of the analysis are shown in Table 5-1 and Figure 5-1.  The results 

show that there are no freeboard deficiencies for the 100-year event.  However, for the 

200-year event, the following sections do not have 3 feet of available freeboard: 

 

- At STA 1,131+00 (railroad crossing) 

- STA 555+00 to 557+00 (up to 0.1’ deficient) 

- STA 70+00 to 106+00 (includes Hwy 99) 

- STA 34+00 to 38+00 

- STA 27+00 to 29+00  

 

 

Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

236800.00   139.41 130.74 132.53 137.58       8.67 6.88 1.83 

236700.00   139.43 130.70 132.48 137.54       8.73 6.94 1.89 

236600.00   139.21 130.66 132.43 137.50       8.55 6.78 1.72 

236500.00 138.91 138.82 130.62 132.39 137.45 8.29 6.52 1.46 8.20 6.44 1.37 

236400.00   139.05 130.58 132.34 137.41       8.47 6.71 1.64 

236300.00   139.42 130.54 132.29 137.37       8.88 7.13 2.05 

236200.00   138.85 130.50 132.24 137.33       8.35 6.60 1.52 

236100.00   138.53 130.46 132.20 137.29       8.07 6.33 1.24 

236000.00 139.28 138.92 130.42 132.15 137.25 8.86 7.13 2.04 8.50 6.77 1.67 

235900.00   137.38 130.38 132.10 137.20       7.00 5.28 0.18 

235800.00   138.85 130.34 132.05 137.16       8.51 6.80 1.69 

235700.00   139.01 130.30 132.01 137.11       8.72 7.01 1.90 

235600.00   140.34 130.24 131.96 137.06       10.10 8.38 3.28 

235500.00 138.84 138.98 130.19 131.91 137.01 8.64 6.93 1.83 8.79 7.07 1.97 

235400.00   139.32 130.14 131.86 136.96       9.18 7.46 2.37 

235300.00   139.52 130.09 131.81 136.91       9.42 7.70 2.61 

235200.00   139.30 130.04 131.77 136.85       9.25 7.53 2.44 

235100.00   138.91 129.99 131.72 136.80       8.91 7.19 2.10 

235000.00 138.40 138.61 129.94 131.67 136.75 8.45 6.73 1.65 8.67 6.94 1.87 

234900.00   138.64 129.89 131.62 136.70       8.75 7.02 1.94 

234800.00   138.51 129.84 131.57 136.64       8.67 6.94 1.87 

234700.00   138.91 129.79 131.53 136.59       9.11 7.38 2.31 

234600.00   139.18 129.74 131.48 136.54       9.44 7.70 2.64 

234500.00   138.85 129.69 131.43 136.49       9.16 7.42 2.36 

234400.00   139.04 129.64 131.38 136.43       9.40 7.66 2.60 

234300.00   138.93 129.59 131.33 136.38       9.34 7.59 2.55 

234200.00   138.12 129.54 131.29 136.33       8.58 6.83 1.79 

234100.00   136.70 129.49 131.24 136.28       7.21 5.46 0.42 

234000.00 135.80 136.03 129.44 131.19 136.23 6.36 4.61 -0.42 6.60 4.84 -0.19 

233900.00   135.89 129.39 131.14 136.17       6.50 4.75 -0.28 

233800.00   136.06 129.34 131.09 136.12       6.72 4.96 -0.06 

233700.00   135.63 129.29 131.05 136.07       6.35 4.59 -0.43 

233600.00   136.18 129.19 130.95 135.98       6.99 5.23 0.20 

233500.00 137.57 137.70 128.96 130.70 135.79 8.62 6.88 1.78 8.74 7.00 1.90 

233400.00   137.74 128.72 130.45 135.60       9.02 7.30 2.14 

233300.00   137.61 128.48 130.20 135.41       9.12 7.41 2.19 

233200.00   137.16 128.25 129.95 135.22       8.91 7.21 1.93 

233100.00   137.07 128.01 129.70 135.04       9.05 7.37 2.03 

233000.00 136.79 136.88 127.78 129.45 134.85 9.01 7.35 1.95 9.10 7.43 2.04 

232900.00   136.62 127.54 129.20 134.66       9.08 7.42 1.97 

232800.00   136.05 127.31 128.95 134.47       8.74 7.10 1.58 

232700.00   136.55 127.12 128.75 134.34       9.43 7.80 2.21 

232600.00   136.22 126.93 128.55 134.21       9.29 7.68 2.02 

232500.00 135.82 136.14 126.75 128.35 134.08 9.07 7.47 1.74 9.39 7.79 2.06 

232400.00   135.68 126.56 128.15 133.95       9.12 7.54 1.73 

232300.00   135.82 126.37 127.95 133.82       9.45 7.87 2.00 

232200.00   136.08 126.18 127.75 133.69       9.90 8.33 2.39 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

232100.00   136.22 126.00 127.55 133.57       10.22 8.67 2.65 

232000.00 136.11 136.17 125.81 127.35 133.44 10.30 8.76 2.67 10.36 8.83 2.74 

231900.00   136.01 125.62 127.15 133.31       10.39 8.86 2.70 

231800.00   135.82 125.44 126.95 133.18       10.38 8.87 2.64 

231700.00   135.80 125.25 126.75 133.05       10.55 9.05 2.75 

231600.00   136.06 125.06 126.55 132.92       11.00 9.52 3.14 

231500.00   135.45 124.88 126.35 132.80       10.58 9.11 2.66 

231400.00   135.26 124.69 126.15 132.67       10.57 9.11 2.59 

231300.00   135.35 124.48 125.92 132.48       10.88 9.43 2.88 

231200.00   135.20 124.24 125.67 132.22       10.96 9.53 2.98 

231100.00   134.76 124.00 125.42 131.97       10.76 9.34 2.79 

231000.00   134.39 123.76 125.17 131.71       10.64 9.23 2.68 

230900.00   134.71 123.52 124.92 131.45       11.20 9.80 3.26 

230800.00   134.76 123.28 124.66 131.20       11.49 10.10 3.57 

230700.00   134.66 123.04 124.41 130.94       11.62 10.24 3.71 

230600.00   134.57 122.80 124.16 130.69       11.77 10.40 3.88 

230500.00   135.11 122.56 123.91 130.43       12.55 11.19 4.67 

230400.00   135.43 122.49 123.83 130.34       12.94 11.59 5.09 

230300.00   135.25 122.43 123.77 130.26       12.82 11.48 4.99 

230200.00   135.12 122.37 123.71 130.19       12.75 11.41 4.93 

230100.00   134.82 122.31 123.65 130.11       12.50 11.17 4.71 

230000.00 134.36 134.50 122.26 123.59 130.03 12.10 10.77 4.32 12.25 10.92 4.47 

229900.00   133.96 122.20 123.53 129.96       11.76 10.43 4.00 

229800.00   133.75 122.14 123.47 129.88       11.61 10.29 3.87 

229700.00   134.02 122.08 123.41 129.80       11.93 10.61 4.21 

229600.00   133.54 122.03 123.35 129.73       11.51 10.20 3.81 

229500.00 133.20 133.32 121.97 123.28 129.65 11.23 9.91 3.55 11.35 10.04 3.67 

229400.00   133.19 121.91 123.22 129.57       11.28 9.97 3.62 

229300.00   132.97 121.85 123.16 129.50       11.12 9.81 3.48 

229200.00   133.05 121.80 123.10 129.42       11.26 9.95 3.63 

229100.00   133.21 121.74 123.04 129.34       11.47 10.17 3.86 

229000.00 133.52 133.85 121.68 122.98 129.27 11.83 10.54 4.25 12.16 10.87 4.58 

228900.00   133.24 121.62 122.92 129.19       11.62 10.33 4.05 

228800.00   133.58 121.57 122.86 129.11       12.01 10.72 4.46 

228700.00   133.33 121.51 122.80 129.04       11.82 10.53 4.29 

228600.00   133.54 121.45 122.73 128.96       12.08 10.80 4.57 

228500.00 133.09 133.37 121.39 122.67 128.88 11.70 10.42 4.21 11.98 10.70 4.49 

228400.00   132.76 121.34 122.61 128.81       11.42 10.14 3.95 

228300.00   132.73 121.28 122.55 128.73       11.45 10.18 4.00 

228200.00   132.91 121.22 122.49 128.66       11.69 10.43 4.26 

228100.00   132.82 121.16 122.43 128.58       11.66 10.39 4.24 

228000.00 132.44 132.41 121.11 122.37 128.50 11.33 10.07 3.93 11.30 10.04 3.91 

227900.00   132.52 121.05 122.31 128.43       11.47 10.22 4.10 

227800.00   132.51 120.99 122.25 128.35       11.52 10.26 4.16 

227700.00   132.32 120.93 122.18 128.27       11.39 10.14 4.05 

227600.00   132.37 120.88 122.12 128.20       11.50 10.25 4.18 

227500.00 132.08 132.16 120.82 122.06 128.12 11.26 10.02 3.96 11.34 10.10 4.04 

227400.00   131.97 120.76 122.00 128.04       11.21 9.97 3.93 

227300.00   131.64 120.70 121.94 127.97       10.93 9.70 3.67 

227200.00   132.10 120.65 121.88 127.89       11.45 10.22 4.21 

227100.00   131.98 120.59 121.82 127.81       11.39 10.16 4.17 

227000.00 131.75 131.71 120.53 121.76 127.74 11.22 9.99 4.01 11.17 9.95 3.97 

226900.00   131.72 120.47 121.70 127.66       11.25 10.02 4.06 

226800.00   131.80 120.42 121.63 127.58       11.38 10.16 4.21 

226700.00   131.42 120.36 121.57 127.51       11.07 9.85 3.92 

226600.00   131.46 120.30 121.51 127.43       11.16 9.95 4.03 

226500.00 131.20 131.20 120.26 121.47 127.38 10.94 9.73 3.82 10.94 9.73 3.82 

226400.00   130.93 120.24 121.45 127.36       10.69 9.48 3.57 

226300.00   130.52 120.22 121.44 127.34       10.30 9.09 3.19 

226200.00   131.00 120.20 121.42 127.32       10.80 9.58 3.68 

226100.00   130.30 120.18 121.40 127.29       10.12 8.89 3.00 

226000.00 130.28 130.25 120.16 121.39 127.27 10.12 8.89 3.00 10.09 8.87 2.98 

225900.00   130.21 120.14 121.37 127.25       10.07 8.84 2.96 

225800.00   129.89 120.12 121.35 127.23       9.77 8.54 2.66 

225700.00   130.02 120.10 121.34 127.21       9.92 8.68 2.81 

225600.00   129.99 120.08 121.32 127.19       9.91 8.67 2.80 

225500.00 129.82 129.85 120.06 121.30 127.17 9.76 8.52 2.66 9.79 8.55 2.68 

225400.00   129.61 120.04 121.29 127.14       9.58 8.33 2.47 

225300.00   129.70 120.02 121.27 127.12       9.69 8.44 2.58 

225200.00   129.90 120.00 121.25 127.10       9.91 8.65 2.80 

225100.00   129.89 119.98 121.23 127.08       9.92 8.66 2.81 

225000.00 130.06 130.13 119.96 121.22 127.06 10.10 8.84 3.00 10.18 8.91 3.07 

224900.00   130.64 119.94 121.20 127.04       10.70 9.44 3.60 

224800.00   129.92 119.92 121.18 127.02       10.01 8.74 2.91 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

224700.00   129.72 119.90 121.17 126.99       9.82 8.55 2.73 

224600.00   129.89 119.87 121.15 126.97       10.02 8.74 2.92 

224500.00 129.62 129.99 119.85 121.13 126.95 9.77 8.49 2.67 10.13 8.86 3.04 

224400.00   129.67 119.83 121.12 126.93       9.84 8.55 2.74 

224300.00   129.75 119.81 121.10 126.91       9.94 8.65 2.84 

224200.00   130.09 119.79 121.08 126.89       10.30 9.01 3.21 

224100.00   129.61 119.77 121.06 126.87       9.84 8.55 2.74 

224000.00 129.46 129.55 119.75 121.05 126.84 9.71 8.41 2.62 9.80 8.51 2.71 

223900.00   129.58 119.73 121.03 126.82       9.85 8.55 2.76 

223800.00   129.54 119.71 121.01 126.80       9.84 8.54 2.74 

223700.00   129.28 119.67 120.97 126.76       9.61 8.31 2.51 

223600.00   129.37 119.63 120.93 126.72       9.74 8.43 2.64 

223500.00 128.97 129.15 119.59 120.89 126.69 9.38 8.08 2.28 9.56 8.26 2.46 

223400.00   129.09 119.55 120.85 126.65       9.54 8.24 2.44 

223300.00   128.93 119.51 120.82 126.62       9.42 8.12 2.32 

223200.00   128.93 119.47 120.78 126.58       9.46 8.15 2.35 

223100.00   128.72 119.43 120.74 126.54       9.29 7.98 2.18 

223000.00 128.34 128.41 119.39 120.70 126.51 8.95 7.64 1.84 9.02 7.71 1.91 

222900.00   128.20 119.35 120.67 126.47       8.85 7.54 1.73 

222800.00   127.90 119.32 120.63 126.44       8.58 7.27 1.46 

222700.00   128.15 119.28 120.59 126.40       8.87 7.56 1.75 

222600.00   127.92 119.24 120.55 126.36       8.68 7.36 1.55 

222500.00 127.76 127.74 119.20 120.51 126.33 8.56 7.24 1.43 8.55 7.23 1.42 

222400.00   127.59 119.16 120.48 126.29       8.43 7.12 1.30 

222300.00   127.68 119.12 120.44 126.25       8.56 7.24 1.43 

222200.00   127.43 119.08 120.40 126.22       8.35 7.03 1.22 

222100.00   127.33 119.04 120.36 126.18       8.29 6.97 1.15 

222000.00 126.93 126.92 119.01 120.33 126.14 7.92 6.60 0.78 7.91 6.59 0.78 

221900.00   126.77 118.98 120.30 126.11       7.79 6.47 0.66 

221800.00   126.66 118.94 120.27 126.07       7.72 6.39 0.59 

221700.00   127.22 118.91 120.24 126.03       8.31 6.98 1.19 

221600.00   127.20 118.88 120.21 125.99       8.33 7.00 1.21 

221500.00 126.83 127.10 118.84 120.17 125.95 7.99 6.66 0.88 8.25 6.92 1.14 

221400.00   126.85 118.81 120.14 125.92       8.04 6.71 0.93 

221300.00   126.83 118.78 120.11 125.88       8.06 6.72 0.96 

221200.00   126.51 118.74 120.08 125.84       7.76 6.42 0.66 

221100.00   126.32 118.71 120.05 125.80       7.60 6.27 0.51 

221000.00 126.02 126.10 118.59 119.94 125.68 7.43 6.08 0.34 7.51 6.17 0.42 

220900.00   125.86 118.43 119.78 125.53       7.43 6.08 0.34 

220800.00   125.87 118.27 119.63 125.37       7.60 6.25 0.51 

220700.00   126.04 118.11 119.47 125.21       7.93 6.57 0.83 

220600.00   125.84 117.95 119.32 125.05       7.88 6.52 0.79 

220500.00 125.78 125.89 117.80 119.17 124.89 7.99 6.62 0.89 8.10 6.73 1.00 

220400.00   125.88 117.66 119.03 124.72       8.22 6.85 1.16 

220300.00   125.90 117.52 118.89 124.55       8.38 7.01 1.35 

220200.00   125.98 117.38 118.75 124.37       8.60 7.23 1.61 

220100.00   125.97 117.24 118.61 124.20       8.73 7.36 1.77 

220000.00 125.55 125.80 116.92 118.26 123.73 8.64 7.29 1.83 8.89 7.54 2.08 

219900.00   125.65 116.46 117.76 123.03       9.19 7.89 2.62 

219800.00   125.49 116.01 117.27 122.33       9.48 8.22 3.15 

219700.00   125.40 115.86 117.11 122.12       9.54 8.29 3.28 

219600.00   125.57 115.76 117.01 121.98       9.82 8.57 3.59 

219500.00 125.18 125.32 115.66 116.90 121.85 9.52 8.27 3.33 9.66 8.42 3.47 

219400.00   125.21 115.55 116.80 121.71       9.66 8.41 3.50 

219300.00   125.41 115.45 116.69 121.57       9.96 8.71 3.84 

219200.00   125.19 115.35 116.59 121.43       9.84 8.60 3.75 

219100.00   124.99 115.29 116.53 121.35       9.70 8.46 3.64 

219000.00 124.67 124.90 115.24 116.48 121.27 9.42 8.19 3.40 9.65 8.42 3.62 

218900.00   124.84 115.19 116.42 121.20       9.64 8.41 3.64 

218800.00   124.94 115.14 116.37 121.12       9.79 8.57 3.82 

218700.00   124.80 115.09 116.31 121.04       9.71 8.49 3.76 

218600.00   124.40 115.04 116.26 120.96       9.35 8.14 3.43 

218500.00 124.41 124.62 114.99 116.20 120.89 9.42 8.20 3.52 9.62 8.41 3.73 

218400.00   124.73 114.94 116.15 120.81       9.79 8.58 3.92 

218300.00   124.39 114.89 116.10 120.73       9.50 8.30 3.66 

218200.00   124.55 114.84 116.04 120.66       9.71 8.51 3.90 

218100.00   124.79 114.79 115.99 120.58       10.00 8.80 4.21 

218000.00   124.49 114.74 115.93 120.50       9.75 8.56 3.99 

217900.00   125.12 114.69 115.88 120.43       10.43 9.24 4.69 

217800.00   124.58 114.64 115.82 120.35       9.94 8.76 4.24 

217700.00   124.46 114.59 115.77 120.27       9.87 8.69 4.19 

217600.00   124.62 114.54 115.71 120.19       10.08 8.90 4.42 

217500.00   124.66 114.49 115.66 120.12       10.17 9.00 4.54 

217400.00   124.63 114.44 115.61 120.04       10.19 9.02 4.59 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

217300.00   124.53 114.39 115.55 119.96       10.14 8.98 4.57 

217200.00   124.39 114.34 115.50 119.89       10.06 8.90 4.51 

217100.00   124.40 114.29 115.44 119.81       10.11 8.96 4.59 

217000.00   124.40 114.24 115.39 119.73       10.17 9.01 4.67 

216900.00   124.27 114.18 115.33 119.65       10.09 8.94 4.62 

216800.00   124.11 114.12 115.27 119.57       9.98 8.84 4.54 

216700.00   123.95 114.07 115.21 119.49       9.88 8.74 4.46 

216600.00   123.66 114.01 115.14 119.41       9.65 8.52 4.25 

216500.00   123.96 113.95 115.08 119.33       10.01 8.88 4.63 

216400.00   124.17 113.90 115.02 119.25       10.28 9.15 4.92 

216300.00   124.27 113.84 114.96 119.17       10.44 9.31 5.10 

216200.00   124.33 113.78 114.90 119.09       10.55 9.43 5.23 

216100.00   124.35 113.72 114.84 119.01       10.63 9.51 5.34 

216000.00   124.28 113.67 114.78 118.94       10.62 9.50 5.35 

215900.00   124.03 113.61 114.72 118.86       10.42 9.31 5.17 

215800.00   123.94 113.55 114.66 118.78       10.38 9.28 5.16 

215700.00   123.82 113.49 114.59 118.70       10.32 9.22 5.12 

215600.00   123.63 113.44 114.53 118.62       10.19 9.10 5.02 

215500.00   123.46 113.38 114.47 118.54       10.08 8.99 4.93 

215400.00   123.30 113.32 114.41 118.46       9.98 8.89 4.84 

215300.00   123.10 113.26 114.35 118.38       9.84 8.75 4.73 

215200.00   122.89 113.21 114.29 118.30       9.69 8.60 4.60 

215100.00   122.78 113.15 114.23 118.22       9.63 8.56 4.57 

215000.00   122.63 113.09 114.17 118.14       9.54 8.46 4.49 

214900.00   122.71 113.04 114.10 118.06       9.67 8.60 4.65 

214800.00   122.97 112.98 114.04 117.98       9.99 8.93 4.99 

214700.00   123.06 112.92 113.98 117.90       10.14 9.08 5.16 

214600.00   122.84 112.82 113.88 117.80       10.02 8.96 5.04 

214500.00   123.14 112.71 113.77 117.68       10.43 9.37 5.46 

214400.00   123.15 112.59 113.65 117.56       10.56 9.51 5.59 

214300.00   123.51 112.47 113.53 117.45       11.03 9.98 6.06 

214200.00   123.35 112.36 113.41 117.33       11.00 9.94 6.02 

214100.00   123.55 112.24 113.29 117.22       11.31 10.26 6.33 

214000.00   123.34 112.12 113.17 117.10       11.21 10.17 6.24 

213900.00   123.36 112.01 113.05 116.99       11.35 10.30 6.37 

213800.00   123.29 111.89 112.94 116.87       11.40 10.36 6.42 

213700.00   122.90 111.77 112.82 116.76       11.13 10.09 6.15 

213600.00   122.94 111.66 112.70 116.64       11.28 10.24 6.30 

213500.00 122.63 122.65 111.54 112.58 116.52 11.09 10.05 6.11 11.11 10.07 6.13 

213400.00   122.52 111.42 112.46 116.41       11.09 10.05 6.11 

213300.00   122.48 111.31 112.34 116.29       11.17 10.14 6.19 

213200.00   122.21 111.19 112.23 116.18       11.02 9.98 6.03 

213100.00   122.09 111.07 112.11 116.06       11.02 9.98 6.03 

213000.00 121.65 121.65 110.96 111.99 115.95 10.70 9.66 5.71 10.69 9.66 5.71 

212900.00   121.68 110.86 111.89 115.85       10.82 9.79 5.83 

212800.00   121.26 110.84 111.87 115.82       10.42 9.40 5.44 

212700.00   121.26 110.81 111.84 115.79       10.45 9.42 5.47 

212600.00   121.07 110.79 111.81 115.76       10.28 9.25 5.31 

212500.00 121.14 121.18 110.76 111.79 115.73 10.38 9.35 5.41 10.42 9.40 5.45 

212400.00   121.09 110.73 111.76 115.70       10.35 9.33 5.39 

212300.00   121.07 110.71 111.73 115.67       10.36 9.34 5.40 

212200.00   120.74 110.68 111.71 115.64       10.06 9.03 5.10 

212100.00   120.76 110.66 111.68 115.61       10.11 9.08 5.15 

212000.00 120.56 120.59 110.63 111.66 115.58 9.93 8.90 4.98 9.96 8.94 5.01 

211900.00   120.81 110.60 111.63 115.55       10.21 9.18 5.26 

211800.00   120.92 110.58 111.60 115.52       10.35 9.32 5.40 

211700.00   121.04 110.55 111.58 115.49       10.48 9.46 5.55 

211600.00   120.89 110.53 111.55 115.46       10.36 9.34 5.43 

211500.00 120.88 121.04 110.50 111.52 115.43 10.38 9.35 5.45 10.54 9.52 5.61 

211400.00   121.14 110.47 111.50 115.40       10.66 9.64 5.74 

211300.00   121.09 110.45 111.47 115.37       10.64 9.61 5.72 

211200.00   120.77 110.42 111.44 115.34       10.35 9.33 5.43 

211100.00   120.79 110.39 111.42 115.31       10.40 9.38 5.49 

211000.00 120.69 120.95 110.37 111.39 115.28 10.32 9.30 5.41 10.58 9.56 5.68 

210900.00   120.90 110.34 111.37 115.25       10.55 9.53 5.65 

210800.00   120.75 110.32 111.34 115.21       10.43 9.41 5.54 

210700.00   120.61 110.29 111.31 115.18       10.32 9.30 5.43 

210600.00   120.79 110.26 111.29 115.15       10.52 9.50 5.63 

210500.00 120.88 121.21 110.24 111.26 115.12 10.64 9.62 5.76 10.97 9.95 6.09 

210400.00   121.00 110.21 111.23 115.09       10.78 9.76 5.90 

210300.00   120.81 110.19 111.21 115.06       10.62 9.60 5.74 

210200.00   120.77 110.16 111.18 115.03       10.61 9.59 5.74 

210100.00   120.65 110.12 111.14 114.99       10.53 9.51 5.66 

210000.00 120.42 120.72 110.06 111.09 114.95 10.36 9.33 5.47 10.66 9.63 5.77 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
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STATION 
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Control 

Line 

CVFED  
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Control 
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100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

209900.00   120.60 110.01 111.04 114.90       10.59 9.56 5.70 

209800.00   120.38 109.95 110.98 114.85       10.43 9.40 5.53 

209700.00   120.25 109.90 110.93 114.80       10.35 9.32 5.44 

209600.00   120.08 109.84 110.88 114.76       10.24 9.20 5.32 

209500.00 119.70 119.98 109.77 110.81 114.70 9.92 8.88 5.00 10.21 9.17 5.28 

209400.00   120.12 109.70 110.74 114.63       10.42 9.37 5.49 

209300.00   120.60 109.62 110.67 114.55       10.98 9.93 6.04 

209200.00   120.37 109.54 110.59 114.48       10.82 9.77 5.88 

209100.00   119.76 109.47 110.52 114.41       10.30 9.24 5.35 

209000.00 119.24 119.60 109.39 110.45 114.34 9.85 8.79 4.90 10.21 9.15 5.26 

208900.00   119.60 109.32 110.37 114.27       10.29 9.23 5.33 

208800.00   119.62 109.24 110.30 114.20       10.38 9.32 5.42 

208700.00   119.61 109.16 110.23 114.13       10.45 9.39 5.48 

208600.00   119.42 109.09 110.15 114.06       10.33 9.26 5.35 

208500.00 118.97 119.24 109.01 110.08 113.99 9.96 8.89 4.98 10.23 9.16 5.25 

208400.00   119.25 108.96 110.02 113.93       10.29 9.23 5.32 

208300.00   118.98 108.91 109.97 113.87       10.07 9.01 5.11 

208200.00   118.81 108.86 109.91 113.81       9.96 8.90 5.01 

208100.00   118.69 108.80 109.86 113.75       9.88 8.83 4.94 

208000.00 118.50 118.65 108.75 109.80 113.69 9.75 8.70 4.81 9.90 8.85 4.96 

207900.00   118.69 108.70 109.75 113.63       9.98 8.94 5.06 

207800.00   118.60 108.65 109.69 113.57       9.95 8.91 5.04 

207700.00   118.60 108.60 109.64 113.51       10.00 8.96 5.09 

207600.00   118.51 108.55 109.58 113.45       9.96 8.93 5.07 

207500.00 118.20 118.37 108.50 109.53 113.39 9.70 8.67 4.81 9.87 8.84 4.98 

207400.00   118.42 108.45 109.47 113.33       9.98 8.95 5.09 

207300.00   118.30 108.39 109.42 113.27       9.90 8.88 5.03 

207200.00   118.20 108.34 109.36 113.21       9.85 8.84 4.99 

207100.00   117.86 108.29 109.31 113.15       9.56 8.55 4.71 

207000.00 117.40 117.71 108.24 109.25 113.09 9.16 8.15 4.32 9.47 8.46 4.63 

206900.00   117.85 108.19 109.20 113.03       9.66 8.65 4.82 

206800.00   117.92 108.14 109.14 112.96       9.78 8.78 4.95 

206700.00   117.75 108.09 109.09 112.90       9.66 8.66 4.84 

206600.00   117.82 108.03 109.03 112.84       9.79 8.79 4.98 

206500.00 117.99 117.95 107.98 108.97 112.78 10.01 9.02 5.21 9.96 8.97 5.16 

206400.00   117.77 107.93 108.92 112.72       9.84 8.85 5.04 

206300.00   117.72 107.88 108.86 112.66       9.84 8.85 5.06 

206200.00   117.63 107.83 108.81 112.60       9.80 8.82 5.03 

206100.00   117.88 107.78 108.75 112.54       10.10 9.13 5.34 

206000.00 117.71 118.20 107.73 108.70 112.48 9.98 9.01 5.22 10.47 9.50 5.71 

205900.00   118.00 107.68 108.64 112.42       10.32 9.35 5.58 

205800.00   117.76 107.62 108.59 112.36       10.14 9.18 5.40 

205700.00   117.81 107.57 108.53 112.30       10.24 9.28 5.51 

205600.00   117.30 107.48 108.44 112.19       9.82 8.86 5.11 

205500.00 116.95 117.20 107.40 108.35 112.08 9.56 8.60 4.87 9.80 8.85 5.12 

205400.00   117.03 107.31 108.26 111.98       9.73 8.77 5.06 

205300.00   116.97 107.22 108.17 111.87       9.75 8.80 5.10 

205200.00   116.83 107.14 108.09 111.77       9.70 8.75 5.07 

205100.00   116.59 107.05 108.00 111.66       9.54 8.59 4.92 

205000.00 116.29 116.34 106.96 107.91 111.56 9.32 8.38 4.73 9.38 8.44 4.79 

204900.00   116.53 106.88 107.82 111.45       9.65 8.71 5.08 

204800.00   116.33 106.79 107.73 111.34       9.54 8.60 4.99 

204700.00   116.04 106.70 107.64 111.24       9.34 8.40 4.81 

204600.00   115.92 106.62 107.56 111.13       9.30 8.36 4.79 

204500.00 115.85 115.97 106.53 107.47 111.03 9.32 8.39 4.83 9.44 8.51 4.95 

204400.00   115.83 106.45 107.38 110.92       9.38 8.45 4.90 

204300.00   115.68 106.36 107.29 110.82       9.32 8.39 4.86 

204200.00   115.46 106.26 107.19 110.71       9.19 8.26 4.75 

204100.00   115.46 106.16 107.09 110.60       9.30 8.37 4.86 

204000.00 114.96 115.14 106.06 106.99 110.50 8.90 7.98 4.47 9.08 8.15 4.65 

203900.00   115.12 105.96 106.88 110.39       9.16 8.24 4.73 

203800.00   114.76 105.86 106.78 110.28       8.90 7.98 4.48 

203700.00   114.48 105.76 106.68 110.18       8.72 7.81 4.31 

203600.00   114.58 105.66 106.58 110.07       8.92 8.01 4.51 

203500.00 114.06 114.30 105.56 106.47 109.96 8.50 7.58 4.09 8.75 7.83 4.34 

203400.00   114.24 105.46 106.37 109.86       8.78 7.86 4.38 

203300.00   114.33 105.36 106.27 109.75       8.97 8.06 4.58 

203200.00   114.23 105.26 106.17 109.64       8.97 8.06 4.58 

203100.00   113.96 105.16 106.06 109.54       8.80 7.90 4.42 

203000.00 113.62 113.80 105.05 105.96 109.43 8.57 7.66 4.19 8.75 7.84 4.37 

202900.00   113.87 104.95 105.86 109.32       8.91 8.01 4.54 

202800.00   114.10 104.85 105.75 109.22       9.25 8.35 4.89 

202700.00   114.02 104.77 105.67 109.12       9.25 8.35 4.89 

202600.00   114.05 104.69 105.59 109.04       9.36 8.47 5.02 
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202500.00 113.34 113.68 104.62 105.51 108.95 8.72 7.83 4.39 9.06 8.17 4.73 

202400.00   113.26 104.54 105.43 108.86       8.72 7.83 4.40 

202300.00   113.73 104.47 105.36 108.78       9.27 8.38 4.95 

202200.00   114.23 104.39 105.28 108.69       9.83 8.95 5.53 

202100.00   114.18 104.32 105.20 108.61       9.86 8.98 5.57 

202000.00 113.80 114.03 104.24 105.12 108.52 9.55 8.67 5.27 9.79 8.90 5.51 

201900.00   114.13 104.17 105.05 108.43       9.97 9.09 5.70 

201800.00   113.93 104.09 104.97 108.35       9.83 8.96 5.58 

201700.00   113.60 104.02 104.89 108.26       9.58 8.71 5.34 

201600.00   113.68 103.94 104.81 108.18       9.74 8.87 5.50 

201500.00 113.48 113.74 103.87 104.74 108.09 9.61 8.74 5.39 9.88 9.01 5.65 

201400.00   113.64 103.79 104.66 108.01       9.85 8.99 5.64 

201300.00   113.43 103.72 104.58 107.92       9.71 8.85 5.51 

201200.00   113.49 103.64 104.50 107.83       9.85 8.99 5.65 

201100.00   113.34 103.60 104.45 107.78       9.75 8.89 5.57 

201000.00 112.90 113.09 103.55 104.41 107.72 9.35 8.49 5.18 9.53 8.68 5.36 

200900.00   113.20 103.51 104.37 107.67       9.68 8.83 5.52 

200800.00   112.99 103.47 104.32 107.62       9.52 8.67 5.37 

200700.00   113.30 103.43 104.28 107.57       9.87 9.02 5.73 

200600.00   113.42 103.39 104.24 107.52       10.03 9.18 5.90 

200500.00 113.50 113.61 103.35 104.19 107.47 10.15 9.31 6.03 10.26 9.42 6.14 

200400.00   113.36 103.31 104.15 107.41       10.06 9.22 5.95 

200300.00   112.99 103.27 104.11 107.36       9.72 8.88 5.63 

200200.00   112.81 103.23 104.06 107.31       9.58 8.75 5.50 

200100.00   112.98 103.19 104.02 107.26       9.79 8.96 5.72 

200000.00 112.55 112.60 103.15 103.98 107.21 9.41 8.58 5.35 9.45 8.62 5.39 

199900.00   112.38 103.10 103.93 107.16       9.27 8.45 5.22 

199800.00   112.31 103.06 103.89 107.10       9.24 8.42 5.20 

199700.00   112.33 103.02 103.85 107.05       9.31 8.49 5.28 

199600.00   112.26 102.98 103.80 107.00       9.28 8.46 5.26 

199500.00 112.07 112.12 102.95 103.77 106.96 9.11 8.29 5.10 9.17 8.35 5.16 

199400.00   112.01 102.92 103.74 106.92       9.09 8.27 5.09 

199300.00   112.05 102.89 103.71 106.89       9.15 8.34 5.16 

199200.00   112.04 102.86 103.68 106.85       9.18 8.36 5.19 

199100.00   111.92 102.83 103.64 106.81       9.09 8.27 5.11 

199000.00 111.97 112.08 102.80 103.61 106.77 9.17 8.36 5.20 9.29 8.47 5.32 

198900.00   111.67 102.77 103.58 106.73       8.90 8.09 4.94 

198800.00   111.64 102.74 103.55 106.69       8.90 8.09 4.95 

198700.00   111.60 102.65 103.47 106.62       8.94 8.12 4.97 

198600.00   111.54 102.55 103.38 106.55       8.99 8.16 4.99 

198500.00 111.43 111.51 102.45 103.29 106.48 8.98 8.14 4.95 9.06 8.22 5.04 

198400.00   111.52 102.35 103.20 106.40       9.17 8.32 5.12 

198300.00   111.50 102.25 103.11 106.33       9.25 8.39 5.18 

198200.00   111.58 102.15 103.02 106.25       9.43 8.55 5.32 

198100.00   111.13 102.05 102.93 106.18       9.08 8.20 4.95 

198000.00 110.82 110.87 101.95 102.85 106.11 8.87 7.97 4.71 8.92 8.03 4.77 

197900.00   110.74 101.85 102.76 106.03       8.90 7.99 4.71 

197800.00   110.76 101.82 102.73 106.01       8.94 8.03 4.75 

197700.00   110.59 101.81 102.72 106.00       8.78 7.87 4.59 

197600.00   110.64 101.81 102.71 105.99       8.83 7.92 4.64 

197500.00 110.58 110.66 101.80 102.70 105.98 8.78 7.87 4.60 8.86 7.95 4.67 

197400.00   110.83 101.79 102.70 105.97       9.04 8.14 4.86 

197300.00   110.60 101.78 102.69 105.96       8.82 7.91 4.64 

197200.00   110.76 101.77 102.68 105.95       8.99 8.09 4.81 

197100.00   110.78 101.76 102.67 105.94       9.02 8.12 4.84 

197000.00   110.46 101.76 102.66 105.93       8.70 7.80 4.53 

196900.00   110.53 101.75 102.65 105.92       8.79 7.89 4.61 

196800.00   110.69 101.74 102.64 105.91       8.95 8.05 4.79 

196700.00   110.78 101.73 102.63 105.90       9.04 8.15 4.88 

196600.00   110.71 101.72 102.62 105.89       8.99 8.09 4.82 

196500.00 110.39 110.39 101.71 102.61 105.88 8.67 7.78 4.51 8.68 7.78 4.51 

196400.00   110.55 101.71 102.60 105.87       8.84 7.94 4.68 

196300.00   110.58 101.70 102.59 105.86       8.89 7.99 4.73 

196200.00   111.03 101.69 102.58 105.85       9.34 8.45 5.18 

196100.00   110.40 101.68 102.57 105.84       8.72 7.83 4.57 

196000.00 110.31 110.32 101.67 102.56 105.83 8.64 7.75 4.49 8.65 7.76 4.50 

195900.00   110.74 101.66 102.56 105.82       9.07 8.18 4.92 

195800.00   110.56 101.66 102.55 105.81       8.90 8.01 4.75 

195700.00   110.37 101.65 102.54 105.80       8.72 7.83 4.57 

195600.00   110.59 101.64 102.53 105.79       8.95 8.06 4.80 

195500.00 110.55 110.55 101.64 102.53 105.78 8.92 8.03 4.77 8.91 8.02 4.77 

195400.00   110.47 101.63 102.52 105.77       8.84 7.96 4.70 

195300.00   110.49 101.62 102.51 105.77       8.87 7.98 4.72 

195200.00   110.27 101.62 102.51 105.76       8.65 7.77 4.51 
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195100.00   110.23 101.61 102.50 105.75       8.62 7.73 4.48 

195000.00 110.47 110.44 101.61 102.49 105.74 8.86 7.98 4.73 8.83 7.94 4.70 

194900.00   110.38 101.60 102.49 105.73       8.78 7.89 4.64 

194800.00   110.14 101.60 102.48 105.73       8.54 7.66 4.41 

194700.00   109.96 101.59 102.48 105.72       8.37 7.49 4.24 

194600.00   109.87 101.58 102.47 105.71       8.29 7.40 4.16 

194500.00 109.88 110.07 101.58 102.46 105.70 8.30 7.42 4.18 8.49 7.61 4.37 

194400.00   110.17 101.57 102.46 105.70       8.60 7.71 4.47 

194300.00   109.89 101.57 102.45 105.69       8.32 7.44 4.20 

194200.00   110.02 101.56 102.44 105.68       8.46 7.58 4.34 

194100.00   109.75 101.56 102.44 105.67       8.19 7.31 4.07 

194000.00 109.72 109.65 101.55 102.43 105.66 8.17 7.29 4.05 8.10 7.22 3.99 

193900.00   109.72 101.54 102.43 105.66       8.18 7.30 4.07 

193800.00   109.69 101.53 102.41 105.65       8.15 7.27 4.04 

193700.00   109.65 101.50 102.38 105.62       8.15 7.27 4.03 

193600.00   109.54 101.47 102.35 105.59       8.07 7.18 3.95 

193500.00 109.36 109.41 101.44 102.32 105.56 7.92 7.03 3.79 7.98 7.09 3.85 

193400.00   109.40 101.41 102.29 105.54       8.00 7.11 3.87 

193300.00   109.25 101.37 102.26 105.51       7.87 6.98 3.74 

193200.00   109.16 101.34 102.23 105.48       7.82 6.93 3.68 

193100.00   109.10 101.31 102.20 105.46       7.79 6.89 3.64 

193000.00 108.93 108.98 101.28 102.17 105.43 7.66 6.76 3.50 7.71 6.81 3.55 

192900.00   108.86 101.24 102.14 105.40       7.62 6.72 3.46 

192800.00   108.80 101.21 102.11 105.37       7.59 6.68 3.42 

192700.00 108.73 108.79 101.18 102.08 105.35 7.55 6.65 3.39 7.61 6.70 3.44 

192600.00   108.68 101.15 102.05 105.32       7.53 6.62 3.36 

192500.00 108.60 108.61 101.11 102.02 105.29 7.49 6.58 3.31 7.49 6.58 3.32 

192400.00 108.63 108.57 101.08 101.99 105.27 7.54 6.63 3.36 7.49 6.58 3.31 

192300.00   108.56 101.05 101.96 105.24       7.51 6.60 3.32 

192200.00   108.62 101.02 101.93 105.21       7.60 6.68 3.41 

192100.00   108.70 100.98 101.90 105.18       7.72 6.80 3.52 

192000.00 108.45 108.41 100.90 101.84 105.14 7.55 6.62 3.32 7.51 6.57 3.27 

191900.00 108.24 108.33 100.81 101.77 105.09 7.43 6.47 3.15 7.52 6.56 3.24 

191800.00   108.30 100.71 101.69 105.04       7.58 6.60 3.25 

191700.00   108.31 100.62 101.62 104.99       7.68 6.68 3.31 

191600.00   108.25 100.53 101.55 104.95       7.72 6.70 3.31 

191500.00 108.22 108.17 100.44 101.48 104.90 7.78 6.74 3.32 7.73 6.69 3.27 

191400.00   108.11 100.34 101.41 104.85       7.77 6.71 3.26 

191300.00   107.81 100.25 101.34 104.80       7.56 6.48 3.01 

191200.00   107.91 100.04 101.17 104.71       7.87 6.74 3.20 

191100.00   107.87 99.79 100.97 104.60       8.08 6.90 3.27 

191000.00 107.87 107.81 99.55 100.78 104.49 8.32 7.09 3.38 8.27 7.04 3.32 

190900.00   107.91 99.30 100.59 104.39       8.61 7.32 3.52 

190800.00   108.12 99.06 100.39 104.28       9.06 7.73 3.84 

190700.00   108.18 98.83 100.21 104.18       9.35 7.98 4.00 

190600.00   110.66 98.81 100.16 104.14       11.85 10.50 6.52 

190500.00 108.02 108.25 98.79 100.11 104.09 9.23 7.90 3.93 9.46 8.14 4.16 

190400.00   107.73 98.77 100.07 104.05       8.96 7.66 3.68 

190300.00 107.30 107.05 98.74 100.02 104.01 8.56 7.28 3.29 8.31 7.03 3.05 

190200.00   111.48 98.66 99.90 103.83       12.82 11.58 7.65 

190100.00   106.90 98.66 99.87 103.73       8.24 7.03 3.17 

190000.00 106.15 106.35 98.62 99.81 103.67 7.53 6.34 2.48 7.74 6.54 2.68 

189900.00   106.66 98.57 99.75 103.61       8.08 6.90 3.05 

189800.00   106.94 98.53 99.70 103.55       8.41 7.24 3.39 

189700.00   107.16 98.49 99.64 103.49       8.67 7.52 3.67 

189600.00   107.09 98.44 99.58 103.43       8.65 7.51 3.66 

189500.00   107.01 98.40 99.52 103.37       8.61 7.49 3.64 

189400.00   106.54 98.36 99.46 103.31       8.18 7.08 3.23 

189300.00   106.36 98.31 99.40 103.25       8.05 6.96 3.11 

189200.00   106.17 98.27 99.35 103.19       7.90 6.83 2.98 

189100.00   105.81 98.22 99.29 103.13       7.59 6.53 2.69 

189000.00 105.56 105.74 98.18 99.23 103.07 7.38 6.34 2.50 7.55 6.51 2.67 

188900.00   106.00 98.14 99.17 103.01       7.87 6.83 3.00 

188800.00   106.40 98.09 99.11 102.95       8.31 7.29 3.45 

188700.00   106.20 98.05 99.05 102.89       8.15 7.14 3.31 

188600.00   106.49 98.01 99.00 102.83       8.48 7.49 3.66 

188500.00 106.01 105.98 97.96 98.94 102.77 8.05 7.07 3.24 8.02 7.04 3.21 

188400.00   106.02 97.86 98.83 102.67       8.16 7.18 3.35 

188300.00   105.82 97.73 98.71 102.56       8.10 7.11 3.26 

188200.00   105.83 97.59 98.59 102.45       8.24 7.25 3.38 

188100.00   105.86 97.46 98.46 102.34       8.40 7.40 3.52 

188000.00 105.65 105.60 97.33 98.34 102.23 8.31 7.31 3.42 8.27 7.27 3.38 

187900.00   105.52 97.20 98.22 102.12       8.32 7.30 3.40 

187800.00   105.52 97.08 98.10 102.01       8.45 7.43 3.52 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

187700.00   105.52 96.98 98.00 101.91       8.54 7.52 3.61 

187600.00   105.75 96.88 97.90 101.82       8.87 7.85 3.93 

187500.00 105.55 105.59 96.78 97.80 101.72 8.76 7.74 3.82 8.81 7.79 3.87 

187400.00   105.61 96.68 97.70 101.63       8.93 7.91 3.98 

187300.00   105.46 96.59 97.60 101.53       8.87 7.85 3.92 

187200.00   105.45 96.49 97.50 101.44       8.96 7.94 4.01 

187100.00   105.45 96.39 97.40 101.34       9.06 8.04 4.10 

187000.00 105.37 105.36 96.29 97.30 101.25 9.08 8.07 4.12 9.07 8.06 4.11 

186900.00   105.07 96.19 97.21 101.16       8.87 7.86 3.91 

186800.00   105.04 96.10 97.11 101.06       8.95 7.94 3.98 

186700.00   104.86 96.00 97.01 100.97       8.86 7.85 3.90 

186600.00   104.73 95.92 96.93 100.90       8.81 7.80 3.84 

186500.00 104.81 104.86 95.86 96.87 100.84 8.95 7.94 3.97 9.00 7.99 4.02 

186400.00   104.62 95.80 96.81 100.79       8.83 7.82 3.84 

186300.00   104.66 95.73 96.74 100.73       8.93 7.92 3.93 

186200.00   104.57 95.67 96.68 100.68       8.90 7.89 3.89 

186100.00   104.41 95.61 96.62 100.62       8.80 7.79 3.79 

186000.00 104.20 104.22 95.55 96.56 100.57 8.65 7.64 3.63 8.67 7.66 3.65 

185900.00   104.27 95.49 96.50 100.51       8.79 7.78 3.76 

185800.00 104.07 104.15 95.42 96.43 100.46 8.65 7.64 3.61 8.73 7.72 3.69 

185700.00   104.36 95.36 96.37 100.40       9.00 7.99 3.96 

185600.00   104.32 95.30 96.31 100.35       9.02 8.01 3.98 

185500.00 103.91 104.13 95.24 96.25 100.29 8.67 7.66 3.61 8.89 7.88 3.84 

185400.00   104.53 95.18 96.19 100.24       9.36 8.35 4.29 

185300.00 103.87 103.93 95.11 96.12 100.18 8.75 7.74 3.68 8.81 7.80 3.74 

185200.00   103.99 95.06 96.07 100.13       8.93 7.92 3.86 

185100.00   103.82 95.01 96.01 100.07       8.81 7.81 3.75 

185000.00 103.46 103.79 94.96 95.96 100.01 8.51 7.50 3.45 8.83 7.83 3.77 

184900.00   103.56 94.91 95.91 99.96       8.66 7.66 3.60 

184800.00   103.15 94.85 95.85 99.90       8.30 7.30 3.25 

184700.00   103.68 94.80 95.80 99.85       8.87 7.88 3.83 

184600.00   103.52 94.75 95.74 99.79       8.77 7.78 3.73 

184500.00 103.26 103.66 94.70 95.69 99.73 8.57 7.58 3.53 8.96 7.97 3.93 

184400.00   103.65 94.65 95.63 99.68       9.01 8.02 3.97 

184300.00   103.72 94.59 95.58 99.62       9.13 8.14 4.10 

184200.00   103.64 94.54 95.52 99.56       9.10 8.11 4.07 

184100.00   103.59 94.49 95.47 99.51       9.10 8.12 4.08 

184000.00 103.25 103.80 94.42 95.41 99.46 8.83 7.85 3.79 9.37 8.39 4.34 

183900.00   103.79 94.36 95.34 99.41       9.43 8.45 4.38 

183800.00   104.02 94.30 95.28 99.36       9.72 8.73 4.65 

183700.00   104.20 94.24 95.22 99.31       9.97 8.98 4.89 

183600.00   103.34 94.17 95.16 99.26       9.16 8.18 4.08 

183500.00 102.23 102.90 94.11 95.10 99.21 8.12 7.13 3.02 8.79 7.80 3.69 

183400.00   102.78 94.06 95.05 99.17       8.72 7.73 3.61 

183300.00   102.67 94.00 94.99 99.12       8.67 7.68 3.55 

183200.00   102.61 93.94 94.94 99.08       8.67 7.67 3.53 

183100.00   102.63 93.88 94.88 99.03       8.75 7.75 3.60 

183000.00 102.66 103.16 93.80 94.80 98.96 8.85 7.85 3.70 9.36 8.36 4.20 

182900.00   102.75 93.69 94.69 98.87       9.06 8.06 3.88 

182800.00   102.29 93.59 94.59 98.78       8.70 7.70 3.51 

182700.00   102.23 93.53 94.53 98.73       8.70 7.70 3.50 

182600.00   102.04 93.51 94.51 98.71       8.53 7.53 3.33 

182500.00 101.91 102.31 93.49 94.48 98.68 8.42 7.42 3.22 8.83 7.83 3.63 

182400.00   101.80 93.47 94.46 98.66       8.33 7.33 3.13 

182300.00   101.69 93.44 94.44 98.64       8.24 7.25 3.05 

182200.00 101.51 101.78 93.42 94.42 98.62 8.09 7.09 2.89 8.36 7.36 3.16 

182100.00   102.22 93.40 94.40 98.60       8.81 7.82 3.62 

182000.00 101.91 102.16 93.38 94.37 98.57 8.53 7.53 3.33 8.78 7.79 3.59 

181900.00   101.83 93.36 94.35 98.55       8.47 7.48 3.28 

181800.00   101.61 93.34 94.33 98.53       8.27 7.28 3.08 

181700.00   101.59 93.32 94.31 98.51       8.28 7.29 3.08 

181600.00   102.09 93.29 94.28 98.49       8.79 7.80 3.60 

181500.00 101.57 101.85 93.27 94.26 98.47 8.30 7.31 3.10 8.59 7.59 3.39 

181400.00   101.88 93.24 94.24 98.44       8.64 7.64 3.44 

181300.00   101.40 93.22 94.21 98.42       8.18 7.18 2.97 

181200.00   101.41 93.20 94.19 98.40       8.22 7.22 3.01 

181100.00   101.55 93.17 94.17 98.38       8.38 7.38 3.17 

181000.00   101.61 93.15 94.15 98.36       8.46 7.47 3.25 

180900.00   101.37 93.13 94.12 98.34       8.25 7.25 3.04 

180800.00   101.47 93.10 94.10 98.31       8.37 7.37 3.16 

180700.00   101.65 93.08 94.08 98.29       8.57 7.57 3.36 

180600.00   101.57 93.05 94.05 98.27       8.52 7.52 3.30 

180500.00   101.39 93.03 94.03 98.25       8.36 7.36 3.14 

180400.00   100.91 93.00 94.00 98.22       7.91 6.91 2.69 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

180300.00   100.91 92.97 93.97 98.19       7.94 6.94 2.72 

180200.00   100.70 92.94 93.94 98.16       7.76 6.76 2.54 

180100.00   100.72 92.91 93.90 98.13       7.82 6.82 2.60 

180000.00   100.75 92.87 93.87 98.09       7.88 6.88 2.66 

179900.00   100.64 92.84 93.84 98.06       7.80 6.81 2.58 

179800.00   100.59 92.81 93.80 98.03       7.78 6.79 2.56 

179700.00   100.51 92.78 93.77 98.00       7.73 6.74 2.51 

179600.00   100.32 92.75 93.74 97.97       7.58 6.59 2.36 

179500.00   100.10 92.71 93.70 97.93       7.39 6.40 2.17 

179400.00   100.06 92.62 93.62 97.87       7.44 6.45 2.20 

179300.00   99.93 92.49 93.49 97.78       7.43 6.44 2.15 

179200.00   99.90 92.37 93.37 97.69       7.53 6.53 2.21 

179100.00   99.96 92.25 93.26 97.61       7.71 6.70 2.35 

179000.00   99.93 92.21 93.22 97.58       7.73 6.71 2.35 

178900.00   100.38 92.17 93.18 97.55       8.22 7.20 2.83 

178800.00   100.35 92.13 93.14 97.53       8.22 7.21 2.83 

178700.00   100.08 92.09 93.10 97.50       7.99 6.97 2.58 

178600.00   100.12 92.05 93.07 97.47       8.07 7.05 2.65 

178500.00   100.20 92.01 93.03 97.44       8.19 7.17 2.75 

178400.00   100.25 91.97 92.99 97.42       8.28 7.26 2.83 

178300.00   100.32 91.93 92.95 97.39       8.39 7.37 2.93 

178200.00   100.48 91.89 92.91 97.36       8.59 7.57 3.12 

178100.00   100.35 91.85 92.87 97.34       8.50 7.47 3.01 

178000.00   100.28 91.81 92.84 97.31       8.47 7.44 2.97 

177900.00   100.39 91.77 92.80 97.28       8.61 7.59 3.10 

177800.00   100.53 91.73 92.76 97.25       8.79 7.76 3.27 

177700.00   100.24 91.69 92.72 97.23       8.55 7.52 3.01 

177600.00   100.36 91.65 92.68 97.20       8.71 7.68 3.16 

177500.00   100.40 91.61 92.65 97.17       8.79 7.76 3.23 

177400.00   100.44 91.57 92.61 97.15       8.87 7.83 3.30 

177300.00   100.45 91.53 92.57 97.12       8.91 7.88 3.33 

177200.00   100.25 91.50 92.53 97.09       8.76 7.72 3.16 

177100.00   100.16 91.46 92.49 97.07       8.71 7.67 3.10 

177000.00   100.15 91.42 92.46 97.04       8.74 7.70 3.12 

176900.00   100.33 91.37 92.41 97.01       8.96 7.92 3.32 

176800.00   100.24 91.31 92.36 96.98       8.93 7.88 3.26 

176700.00   100.22 91.25 92.31 96.95       8.97 7.92 3.28 

176600.00   100.10 91.20 92.25 96.92       8.91 7.85 3.19 

176500.00 99.85 100.21 91.14 92.20 96.89 8.71 7.65 2.96 9.07 8.01 3.32 

176400.00 99.46 99.85 91.08 92.15 96.85 8.38 7.32 2.61 8.77 7.70 3.00 

176300.00   99.38 91.02 92.10 96.82       8.36 7.28 2.56 

176200.00   99.30 90.96 92.04 96.79       8.34 7.26 2.51 

176100.00   99.21 90.91 91.99 96.76       8.30 7.22 2.44 

176000.00 99.09 99.28 90.85 91.94 96.73 8.24 7.15 2.36 8.43 7.34 2.55 

175900.00   99.15 90.81 91.90 96.71       8.34 7.25 2.44 

175800.00   98.95 90.78 91.87 96.68       8.17 7.08 2.26 

175700.00   98.92 90.75 91.84 96.66       8.17 7.08 2.26 

175600.00   98.68 90.71 91.81 96.64       7.97 6.87 2.04 

175500.00 98.52 98.80 90.68 91.78 96.62 7.84 6.74 1.90 8.12 7.02 2.18 

175400.00   98.74 90.65 91.75 96.60       8.09 7.00 2.15 

175300.00   99.04 90.62 91.72 96.57       8.42 7.32 2.47 

175200.00   99.05 90.59 91.69 96.55       8.46 7.36 2.50 

175100.00   98.91 90.56 91.66 96.53       8.36 7.25 2.38 

175000.00 98.36 98.70 90.52 91.63 96.51 7.83 6.73 1.85 8.18 7.07 2.19 

174900.00   98.67 90.49 91.60 96.49       8.17 7.07 2.18 

174800.00   98.89 90.46 91.57 96.46       8.43 7.32 2.43 

174700.00 98.37 98.75 90.43 91.54 96.44 7.94 6.83 1.93 8.32 7.21 2.30 

174600.00   98.73 90.40 91.51 96.42       8.34 7.22 2.31 

174500.00 98.19 98.72 90.37 91.48 96.40 7.82 6.71 1.79 8.35 7.24 2.32 

174400.00   98.25 90.33 91.45 96.38       7.92 6.80 1.88 

174300.00   98.22 90.30 91.42 96.35       7.91 6.80 1.86 

174200.00   98.02 90.27 91.39 96.33       7.75 6.63 1.69 

174100.00   97.88 90.24 91.36 96.31       7.64 6.52 1.57 

174000.00 97.57 97.87 90.21 91.33 96.29 7.36 6.24 1.28 7.66 6.54 1.58 

173900.00   97.76 90.18 91.30 96.27       7.59 6.46 1.49 

173800.00   97.86 90.15 91.27 96.25       7.72 6.59 1.61 

173700.00   97.57 90.12 91.24 96.23       7.45 6.33 1.34 

173600.00   97.71 90.09 91.21 96.21       7.63 6.50 1.50 

173500.00 97.28 97.65 90.06 91.18 96.19 7.23 6.10 1.09 7.59 6.46 1.45 

173400.00   97.77 90.03 91.16 96.17       7.74 6.61 1.60 

173300.00   97.30 89.98 91.11 96.14       7.32 6.19 1.16 

173200.00   97.24 89.91 91.04 96.10       7.33 6.20 1.14 

173100.00   97.30 89.85 90.97 96.07       7.45 6.33 1.23 

173000.00 97.26 97.48 89.78 90.90 96.03 7.47 6.36 1.23 7.70 6.58 1.45 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

172900.00   97.56 89.72 90.83 95.99       7.84 6.73 1.57 

172800.00   97.27 89.65 90.76 95.95       7.62 6.51 1.32 

172700.00   97.23 89.58 90.69 95.92       7.64 6.54 1.31 

172600.00   97.13 89.52 90.62 95.88       7.61 6.51 1.25 

172500.00 96.60 96.92 89.45 90.55 95.84 7.15 6.05 0.76 7.47 6.37 1.08 

172400.00 96.55 97.01 89.41 90.50 95.81 7.14 6.05 0.74 7.61 6.51 1.20 

172300.00   96.71 89.37 90.46 95.79       7.35 6.26 0.93 

172200.00   97.00 89.33 90.41 95.76       7.67 6.59 1.23 

172100.00   96.94 89.29 90.36 95.74       7.66 6.58 1.20 

172000.00 96.72 97.19 89.25 90.32 95.71 7.48 6.41 1.01 7.95 6.87 1.48 

171900.00   97.16 89.20 90.27 95.69       7.96 6.89 1.48 

171800.00   97.14 89.16 90.22 95.66       7.97 6.91 1.47 

171700.00   97.24 89.16 90.22 95.66       8.08 7.02 1.58 

171600.00   97.20 89.16 90.22 95.66       8.04 6.98 1.54 

171500.00 96.68 97.13 89.16 90.22 95.66 7.52 6.46 1.02 7.97 6.91 1.47 

171400.00   96.95 89.12 90.19 95.63       7.82 6.76 1.32 

171300.00   96.99 89.06 90.13 95.57       7.93 6.86 1.42 

171200.00   96.90 88.99 90.06 95.50       7.91 6.84 1.40 

171100.00   97.09 88.93 90.01 95.45       8.16 7.08 1.64 

171000.00 96.70 97.00 88.89 89.97 95.41 7.81 6.73 1.29 8.11 7.03 1.59 

170900.00   97.01 88.85 89.94 95.38       8.15 7.07 1.63 

170800.00   96.98 88.82 89.90 95.34       8.16 7.08 1.64 

170700.00   96.72 88.78 89.86 95.30       7.94 6.85 1.41 

170600.00   96.95 88.74 89.83 95.27       8.21 7.12 1.68 

170500.00 96.63 96.94 88.70 89.79 95.23 7.93 6.84 1.39 8.24 7.15 1.71 

170400.00   97.05 88.66 89.75 95.20       8.39 7.29 1.84 

170300.00   97.05 88.62 89.71 95.17       8.43 7.33 1.88 

170200.00   97.09 88.58 89.68 95.13       8.51 7.42 1.96 

170100.00   97.08 88.54 89.64 95.10       8.54 7.44 1.97 

170000.00 96.86 97.26 88.50 89.60 95.07 8.37 7.26 1.79 8.76 7.66 2.19 

169900.00   97.31 88.45 89.56 95.04       8.86 7.75 2.27 

169800.00   97.36 88.41 89.52 95.00       8.94 7.84 2.35 

169700.00   97.30 88.37 89.48 94.97       8.93 7.82 2.33 

169600.00   97.16 88.33 89.44 94.94       8.83 7.72 2.22 

169500.00 97.14 97.11 88.29 89.41 94.91 8.85 7.73 2.23 8.82 7.70 2.20 

169400.00   96.63 88.25 89.37 94.87       8.38 7.27 1.76 

169300.00   96.48 88.21 89.33 94.84       8.27 7.15 1.64 

169200.00   96.42 88.19 89.31 94.82       8.23 7.11 1.60 

169100.00   96.54 88.16 89.29 94.80       8.38 7.26 1.74 

169000.00 96.98 96.32 88.14 89.26 94.78 8.85 7.72 2.20 8.18 7.06 1.54 

168900.00   97.09 88.11 89.24 94.76       8.98 7.85 2.33 

168800.00   96.92 88.08 89.21 94.74       8.84 7.71 2.18 

168700.00   96.97 88.06 89.19 94.72       8.91 7.78 2.25 

168600.00   96.96 88.03 89.17 94.70       8.92 7.79 2.26 

168500.00 96.80 96.84 88.01 89.14 94.68 8.79 7.65 2.12 8.83 7.70 2.16 

168400.00   96.65 87.98 89.12 94.66       8.67 7.53 1.99 

168300.00   96.77 87.96 89.10 94.64       8.81 7.67 2.13 

168200.00   96.94 87.95 89.09 94.63       8.99 7.85 2.31 

168100.00   96.64 87.93 89.08 94.62       8.70 7.56 2.02 

168000.00 96.55 96.59 87.92 89.06 94.61 8.63 7.49 1.94 8.66 7.52 1.98 

167900.00   96.36 87.91 89.05 94.60       8.45 7.31 1.77 

167800.00   96.54 87.90 89.04 94.58       8.64 7.49 1.95 

167700.00   96.23 87.89 89.03 94.57       8.35 7.20 1.66 

167600.00   96.04 87.87 89.02 94.56       8.17 7.03 1.48 

167500.00 96.17 96.24 87.86 89.01 94.55 8.31 7.16 1.61 8.38 7.24 1.69 

167400.00   96.00 87.85 88.99 94.54       8.15 7.01 1.46 

167300.00   95.82 87.84 88.98 94.53       7.98 6.83 1.29 

167200.00   95.55 87.82 88.97 94.52       7.73 6.58 1.03 

167100.00   95.38 87.81 88.96 94.51       7.57 6.42 0.87 

167000.00   95.21 87.80 88.95 94.50       7.41 6.26 0.71 

166900.00   95.37 87.79 88.94 94.49       7.58 6.43 0.88 

166800.00   95.00 87.77 88.92 94.47       7.24 6.08 0.53 

166700.00   95.14 87.75 88.90 94.45       7.39 6.24 0.69 

166600.00   95.25 87.73 88.88 94.44       7.52 6.37 0.82 

166500.00   95.43 87.71 88.87 94.42       7.71 6.56 1.01 

166400.00   95.14 87.69 88.85 94.40       7.44 6.29 0.73 

166300.00   95.03 87.68 88.83 94.39       7.35 6.20 0.64 

166200.00   95.08 87.66 88.81 94.37       7.42 6.27 0.71 

166100.00   95.15 87.64 88.80 94.35       7.51 6.35 0.80 

166000.00   95.01 87.62 88.78 94.34       7.39 6.23 0.67 

165900.00   95.14 87.60 88.76 94.32       7.54 6.38 0.82 

165800.00   95.04 87.58 88.74 94.30       7.46 6.30 0.74 

165700.00   95.05 87.57 88.73 94.29       7.48 6.32 0.76 

165600.00   94.74 87.55 88.71 94.27       7.19 6.03 0.47 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

165500.00   94.62 87.53 88.69 94.25       7.09 5.92 0.37 

165400.00   94.98 87.51 88.68 94.23       7.47 6.30 0.75 

165300.00   95.00 87.49 88.66 94.22       7.51 6.34 0.78 

165200.00   95.29 87.47 88.65 94.20       7.82 6.64 1.09 

165100.00   94.88 87.46 88.63 94.18       7.42 6.25 0.70 

165000.00   94.85 87.44 88.61 94.17       7.41 6.23 0.68 

164900.00   95.06 87.42 88.60 94.15       7.64 6.47 0.91 

164800.00   95.09 87.40 88.58 94.13       7.69 6.51 0.96 

164700.00   95.00 87.39 88.57 94.12       7.62 6.44 0.89 

164600.00   95.05 87.37 88.55 94.10       7.68 6.50 0.95 

164500.00   95.10 87.36 88.54 94.09       7.74 6.56 1.00 

164400.00   95.07 87.35 88.53 94.08       7.72 6.54 0.99 

164300.00   95.19 87.33 88.51 94.07       7.86 6.68 1.12 

164200.00   94.97 87.32 88.50 94.06       7.65 6.47 0.91 

164100.00   94.85 87.30 88.49 94.05       7.54 6.36 0.80 

164000.00   94.96 87.29 88.48 94.04       7.67 6.48 0.92 

163900.00   94.89 87.28 88.46 94.02       7.61 6.42 0.86 

163800.00   94.91 87.26 88.45 94.01       7.65 6.46 0.90 

163700.00   94.98 87.25 88.44 94.00       7.73 6.55 0.98 

163600.00   95.08 87.24 88.42 93.99       7.84 6.66 1.09 

163500.00   95.09 87.22 88.41 93.98       7.87 6.68 1.12 

163400.00   95.05 87.21 88.40 93.97       7.84 6.65 1.08 

163300.00   95.04 87.20 88.39 93.96       7.84 6.65 1.08 

163200.00   94.96 87.19 88.38 93.95       7.77 6.58 1.01 

163100.00   94.95 87.18 88.37 93.94       7.77 6.58 1.01 

163000.00   95.00 87.18 88.37 93.94       7.82 6.64 1.07 

162900.00   94.89 87.18 88.36 93.93       7.72 6.53 0.96 

162800.00   94.76 87.17 88.36 93.93       7.59 6.40 0.83 

162700.00   94.85 87.17 88.36 93.93       7.68 6.49 0.92 

162600.00   94.73 87.16 88.35 93.92       7.56 6.38 0.81 

162500.00   94.77 87.16 88.35 93.92       7.61 6.42 0.85 

162400.00   94.94 87.16 88.34 93.91       7.78 6.59 1.02 

162300.00   94.72 87.15 88.34 93.91       7.57 6.38 0.81 

162200.00   94.93 87.15 88.33 93.90       7.78 6.60 1.03 

162100.00   94.72 87.14 88.33 93.90       7.58 6.39 0.82 

162000.00 94.12 94.43 87.14 88.32 93.89 6.98 5.80 0.23 7.28 6.10 0.53 

161900.00   94.33 87.14 88.32 93.89       7.19 6.01 0.44 

161800.00   94.73 87.13 88.32 93.89       7.60 6.42 0.85 

161700.00   94.28 87.13 88.31 93.88       7.15 5.97 0.40 

161600.00   94.40 87.13 88.31 93.88       7.28 6.10 0.53 

161500.00 94.21 94.54 87.12 88.30 93.87 7.09 5.91 0.34 7.42 6.24 0.67 

161400.00   94.38 87.12 88.30 93.87       7.26 6.08 0.51 

161300.00   94.49 87.11 88.29 93.86       7.37 6.19 0.62 

161200.00 94.05 94.21 87.11 88.29 93.86 6.94 5.76 0.19 7.10 5.92 0.35 

161100.00   94.10 87.09 88.28 93.84       7.01 5.82 0.26 

161000.00 94.00 94.32 87.08 88.26 93.83 6.92 5.74 0.17 7.23 6.05 0.48 

160900.00   94.14 87.07 88.25 93.82       7.07 5.89 0.32 

160800.00   94.34 87.05 88.24 93.80       7.28 6.10 0.53 

160700.00 93.90 94.09 87.04 88.23 93.79 6.86 5.68 0.11 7.05 5.86 0.30 

160600.00   93.99 87.03 88.21 93.78       6.96 5.77 0.21 

160500.00 93.72 93.93 87.01 88.20 93.76 6.70 5.52 -0.05 6.91 5.72 0.16 

160400.00   94.10 87.00 88.19 93.75       7.09 5.91 0.34 

160300.00   94.10 86.99 88.18 93.74       7.11 5.92 0.36 

160200.00   94.18 86.97 88.16 93.72       7.21 6.02 0.46 

160100.00   94.22 86.96 88.15 93.71       7.26 6.07 0.51 

160000.00 93.79 94.00 86.94 88.13 93.69 6.85 5.66 0.10 7.07 5.88 0.32 

159900.00   93.99 86.91 88.10 93.66       7.09 5.89 0.33 

159800.00   94.28 86.88 88.07 93.64       7.40 6.21 0.64 

159700.00   93.93 86.85 88.05 93.61       7.08 5.88 0.32 

159600.00   93.88 86.82 88.02 93.58       7.06 5.86 0.29 

159500.00 93.74 93.81 86.79 87.99 93.56 6.95 5.75 0.18 7.02 5.82 0.25 

159400.00   93.93 86.77 87.96 93.53       7.17 5.97 0.40 

159300.00   93.96 86.73 87.93 93.51       7.22 6.02 0.45 

159200.00   93.67 86.68 87.89 93.47       7.00 5.79 0.21 

159100.00   93.63 86.62 87.84 93.43       7.01 5.79 0.20 

159000.00 93.40 93.53 86.56 87.79 93.39 6.83 5.61 0.01 6.97 5.75 0.15 

158900.00   93.44 86.51 87.74 93.35       6.94 5.71 0.10 

158800.00   93.45 86.45 87.69 93.31       7.00 5.76 0.14 

158700.00   93.47 86.39 87.64 93.27       7.08 5.83 0.20 

158600.00   93.77 86.34 87.59 93.23       7.43 6.18 0.54 

158500.00 93.54 93.76 86.28 87.54 93.19 7.26 6.00 0.35 7.48 6.22 0.57 

158400.00 93.75 94.08 86.22 87.49 93.15 7.52 6.25 0.59 7.86 6.59 0.93 

158300.00   93.89 86.17 87.44 93.11       7.73 6.45 0.78 

158200.00   93.51 86.12 87.40 93.08       7.39 6.11 0.43 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

158100.00   93.32 86.08 87.37 93.05       7.24 5.95 0.27 

158000.00 92.83 93.08 86.04 87.33 93.02 6.79 5.50 -0.19 7.05 5.75 0.06 

157900.00   93.17 85.99 87.29 92.99       7.18 5.88 0.18 

157800.00   93.19 85.95 87.25 92.96       7.24 5.93 0.23 

157700.00   93.26 85.91 87.22 92.93       7.35 6.04 0.33 

157600.00   93.19 85.87 87.18 92.91       7.32 6.01 0.29 

157500.00 92.94 93.06 85.82 87.14 92.89 7.11 5.80 0.04 7.24 5.92 0.17 

157400.00   93.23 85.78 87.10 92.88       7.45 6.13 0.35 

157300.00   93.36 85.73 87.05 92.86       7.63 6.31 0.50 

157200.00   93.19 85.67 87.01 92.84       7.52 6.19 0.35 

157100.00   93.07 85.62 86.96 92.82       7.45 6.11 0.25 

157000.00 92.91 93.17 85.56 86.90 92.79 7.36 6.01 0.12 7.62 6.27 0.38 

156900.00   93.28 85.50 86.85 92.77       7.79 6.43 0.51 

156800.00   93.31 85.43 86.80 92.75       7.88 6.51 0.57 

156700.00   93.10 85.37 86.75 92.72       7.73 6.35 0.38 

156600.00   93.23 85.31 86.69 92.70       7.92 6.54 0.54 

156500.00 92.77 93.18 85.27 86.66 92.68 7.50 6.11 0.09 7.92 6.53 0.51 

156400.00   92.94 85.23 86.63 92.66       7.70 6.31 0.28 

156300.00   92.94 85.20 86.60 92.63       7.74 6.34 0.31 

156200.00   92.72 85.19 86.59 92.62       7.54 6.14 0.11 

156100.00   92.75 85.18 86.58 92.61       7.57 6.16 0.13 

156000.00 92.78 93.03 85.18 86.58 92.61 7.60 6.20 0.17 7.86 6.46 0.42 

155900.00   92.78 85.17 86.57 92.61       7.61 6.21 0.18 

155800.00   92.68 85.16 86.57 92.60       7.52 6.11 0.08 

155700.00   92.94 85.16 86.56 92.60       7.78 6.38 0.34 

155600.00   92.95 85.15 86.56 92.59       7.80 6.39 0.36 

155500.00 92.80 92.97 85.15 86.55 92.59 7.65 6.25 0.21 7.82 6.41 0.38 

155400.00   92.84 85.14 86.55 92.59       7.70 6.29 0.25 

155300.00   92.86 85.14 86.54 92.58       7.73 6.32 0.28 

155200.00   92.77 85.13 86.54 92.58       7.64 6.23 0.20 

155100.00   92.79 85.13 86.53 92.57       7.66 6.25 0.21 

155000.00 92.51 92.81 85.12 86.53 92.57 7.39 5.98 -0.06 7.69 6.28 0.24 

154900.00   92.69 85.11 86.52 92.57       7.58 6.17 0.12 

154800.00   92.68 85.11 86.52 92.56       7.57 6.16 0.11 

154700.00   92.74 85.10 86.52 92.56       7.64 6.23 0.19 

154600.00   92.55 85.10 86.51 92.55       7.45 6.04 -0.01 

154500.00 92.22 92.61 85.09 86.51 92.55 7.13 5.72 -0.33 7.52 6.11 0.06 

154400.00   92.64 85.09 86.50 92.55       7.56 6.14 0.10 

154300.00   92.86 85.08 86.50 92.54       7.78 6.37 0.32 

154200.00   92.56 85.07 86.49 92.54       7.48 6.07 0.02 

154100.00   92.62 85.07 86.49 92.53       7.55 6.14 0.09 

154000.00 92.34 92.58 85.06 86.48 92.53 7.28 5.86 -0.19 7.51 6.09 0.05 

153900.00   92.43 85.06 86.48 92.53       7.37 5.95 -0.09 

153800.00   92.65 85.05 86.47 92.52       7.59 6.17 0.12 

153700.00   92.44 85.03 86.45 92.50       7.42 6.00 -0.06 

153600.00 92.40 92.55 84.99 86.42 92.47 7.41 5.99 -0.07 7.56 6.14 0.08 

153500.00 92.28 92.38 84.96 86.39 92.44 7.32 5.89 -0.17 7.43 6.00 -0.06 

153400.00   92.29 84.92 86.35 92.42       7.37 5.94 -0.13 

153300.00 91.77 92.03 84.88 86.32 92.39 6.88 5.44 -0.62 7.14 5.71 -0.36 

153200.00   92.20 84.85 86.29 92.36       7.35 5.91 -0.16 

153100.00   92.33 84.75 86.20 92.29       7.58 6.13 0.04 

153000.00 92.06 92.25 84.65 86.11 92.22 7.42 5.96 -0.16 7.60 6.14 0.03 

152900.00   92.03 84.56 86.03 92.16       7.48 6.00 -0.13 

152800.00   91.99 84.53 86.00 92.14       7.46 5.98 -0.15 

152700.00   91.89 84.50 85.98 92.12       7.39 5.91 -0.23 

152600.00   92.01 84.44 85.93 92.08       7.57 6.08 -0.07 

152500.00 92.02 92.01 84.37 85.87 92.04 7.65 6.15 -0.02 7.65 6.14 -0.02 

152400.00   91.97 84.30 85.81 91.99       7.67 6.16 -0.02 

152300.00   92.12 84.25 85.77 91.96       7.87 6.35 0.15 

152200.00   91.85 84.23 85.75 91.95       7.62 6.09 -0.10 

152100.00   92.08 84.20 85.73 91.93       7.88 6.35 0.15 

152000.00 91.48 91.51 84.18 85.71 91.91 7.29 5.77 -0.44 7.33 5.80 -0.41 

151900.00   91.30 84.16 85.69 91.90       7.14 5.61 -0.60 

151800.00   91.40 84.14 85.67 91.89       7.26 5.73 -0.49 

151700.00   91.58 84.12 85.66 91.87       7.46 5.92 -0.30 

151600.00   91.70 84.10 85.64 91.86       7.60 6.06 -0.16 

151500.00 91.52 91.65 84.08 85.62 91.85 7.44 5.90 -0.33 7.58 6.03 -0.20 

151400.00   91.81 84.06 85.60 91.84       7.75 6.21 -0.03 

151300.00   91.94 84.04 85.59 91.83       7.90 6.35 0.12 

151200.00   91.57 84.02 85.57 91.81       7.55 5.99 -0.25 

151100.00   91.49 84.00 85.55 91.80       7.49 5.93 -0.31 

151000.00 91.48 91.56 83.98 85.54 91.79 7.50 5.94 -0.31 7.58 6.02 -0.23 

150900.00   91.42 83.96 85.52 91.78       7.46 5.90 -0.35 

150800.00   91.29 83.94 85.50 91.76       7.35 5.79 -0.47 



    

FRWLP Design Water Surface Profiles    63 
 

Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 
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STATION 

Survey  
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CVFED  
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100YR 
WSE 
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Freeboard 
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Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 
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150700.00   91.24 83.92 85.49 91.75       7.32 5.76 -0.51 

150600.00   91.48 83.90 85.47 91.74       7.58 6.01 -0.26 

150500.00 91.45 91.45 83.85 85.43 91.71 7.60 6.02 -0.26 7.60 6.02 -0.26 

150400.00   91.34 83.80 85.38 91.68       7.54 5.96 -0.34 

150300.00   91.54 83.74 85.34 91.65       7.80 6.20 -0.11 

150200.00   91.54 83.70 85.31 91.62       7.83 6.23 -0.08 

150100.00   91.29 83.67 85.27 91.59       7.62 6.02 -0.30 

150000.00 91.41 91.58 83.63 85.24 91.57 7.78 6.17 -0.15 7.95 6.34 0.02 

149900.00   90.98 83.60 85.21 91.54       7.39 5.77 -0.56 

149800.00   90.97 83.56 85.18 91.52       7.41 5.79 -0.55 

149700.00   91.11 83.53 85.15 91.49       7.59 5.97 -0.37 

149600.00   91.35 83.49 85.11 91.46       7.85 6.24 -0.11 

149500.00 91.24 91.29 83.46 85.08 91.44 7.78 6.15 -0.21 7.84 6.21 -0.15 

149400.00   91.30 83.42 85.05 91.42       7.88 6.25 -0.12 

149300.00   91.02 83.39 85.02 91.40       7.63 5.99 -0.38 

149200.00   90.95 83.35 84.99 91.37       7.59 5.95 -0.43 

149100.00   90.95 83.32 84.96 91.35       7.63 5.98 -0.41 

149000.00 91.30 91.24 83.28 84.93 91.33 8.02 6.37 -0.03 7.95 6.31 -0.09 

148900.00   91.40 83.25 84.91 91.31       8.15 6.49 0.09 

148800.00   91.33 83.23 84.88 91.29       8.10 6.44 0.03 

148700.00   91.13 83.20 84.86 91.28       7.93 6.27 -0.15 

148600.00   91.22 83.17 84.84 91.26       8.05 6.38 -0.04 

148500.00 91.72 91.85 83.15 84.82 91.24 8.58 6.91 0.48 8.70 7.04 0.61 

148400.00   91.82 83.12 84.79 91.22       8.70 7.03 0.60 

148300.00   91.54 83.10 84.77 91.20       8.45 6.77 0.34 

148200.00   91.63 83.07 84.75 91.19       8.57 6.89 0.45 

148100.00   91.74 83.04 84.72 91.17       8.70 7.02 0.58 

148000.00 91.30 91.77 83.02 84.70 91.15 8.29 6.60 0.15 8.75 7.07 0.62 

147900.00   91.30 82.99 84.68 91.13       8.31 6.62 0.17 

147800.00   91.28 82.96 84.65 91.11       8.32 6.62 0.16 

147700.00   91.45 82.94 84.63 91.10       8.52 6.82 0.36 

147600.00   91.26 82.91 84.61 91.08       8.36 6.66 0.19 

147500.00 91.17 91.31 82.88 84.59 91.06 8.29 6.59 0.11 8.43 6.72 0.25 

147400.00   91.75 82.86 84.56 91.04       8.90 7.19 0.71 

147300.00   91.52 82.83 84.54 91.02       8.69 6.98 0.50 

147200.00   91.71 82.80 84.52 91.01       8.91 7.20 0.71 

147100.00   91.63 82.78 84.49 90.99       8.85 7.14 0.64 

147000.00 91.50 91.63 82.75 84.47 90.97 8.75 7.03 0.53 8.88 7.16 0.66 

146900.00   91.52 82.72 84.45 90.95       8.80 7.08 0.57 

146800.00   91.43 82.69 84.42 90.93       8.74 7.01 0.50 

146700.00   91.45 82.67 84.40 90.91       8.78 7.05 0.54 

146600.00   92.10 82.64 84.38 90.89       9.46 7.72 1.21 

146500.00 91.85 92.11 82.61 84.36 90.87 9.24 7.49 0.98 9.49 7.75 1.24 

146400.00   91.57 82.58 84.33 90.85       8.99 7.24 0.72 

146300.00   91.55 82.56 84.31 90.83       9.00 7.24 0.73 

146200.00   91.38 82.53 84.29 90.81       8.85 7.09 0.57 

146100.00   91.12 82.50 84.27 90.79       8.62 6.86 0.33 

146000.00 90.90 91.10 82.47 84.24 90.77 8.43 6.66 0.14 8.63 6.85 0.33 

145900.00   91.20 82.45 84.22 90.75       8.76 6.98 0.45 

145800.00   91.23 82.42 84.20 90.73       8.81 7.03 0.50 

145700.00   91.01 82.39 84.18 90.71       8.62 6.84 0.31 

145600.00   91.06 82.36 84.16 90.69       8.70 6.91 0.37 

145500.00 90.55 90.76 82.33 84.13 90.67 8.22 6.42 -0.12 8.43 6.63 0.09 

145400.00   91.29 82.31 84.11 90.65       8.99 7.18 0.64 

145300.00   91.60 82.28 84.09 90.63       9.32 7.51 0.96 

145200.00   91.69 82.25 84.07 90.61       9.44 7.62 1.08 

145100.00   91.83 82.22 84.05 90.59       9.61 7.78 1.24 

145000.00 91.27 91.80 82.20 84.03 90.57 9.08 7.25 0.70 9.60 7.77 1.23 

144900.00   91.82 82.17 84.00 90.55       9.66 7.82 1.27 

144800.00   91.87 82.14 83.98 90.53       9.73 7.89 1.33 

144700.00   91.54 82.11 83.96 90.51       9.43 7.58 1.02 

144600.00   91.28 82.08 83.94 90.50       9.19 7.34 0.78 

144500.00 90.99 91.39 82.06 83.92 90.48 8.93 7.07 0.51 9.34 7.47 0.92 

144400.00   91.51 82.03 83.90 90.46       9.48 7.61 1.05 

144300.00   91.54 82.01 83.88 90.44       9.53 7.66 1.10 

144200.00   91.64 81.99 83.86 90.42       9.65 7.78 1.22 

144100.00   91.83 81.97 83.85 90.41       9.87 7.99 1.42 

144000.00 91.40 91.70 81.95 83.83 90.39 9.45 7.57 1.00 9.75 7.87 1.31 

143900.00   92.04 81.93 83.82 90.38       10.11 8.22 1.66 

143800.00   91.92 81.91 83.80 90.36       10.01 8.12 1.56 

143700.00   91.70 81.89 83.78 90.35       9.81 7.91 1.35 

143600.00   91.54 81.87 83.77 90.33       9.67 7.77 1.20 

143500.00 91.04 91.42 81.85 83.75 90.32 9.19 7.29 0.72 9.57 7.67 1.10 

143400.00   91.11 81.83 83.74 90.30       9.28 7.37 0.80 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

143300.00   91.28 81.81 83.72 90.29       9.47 7.56 0.99 

143200.00   91.40 81.79 83.70 90.27       9.61 7.69 1.12 

143100.00   91.50 81.77 83.69 90.26       9.73 7.81 1.24 

143000.00 91.28 91.52 81.76 83.68 90.25 9.52 7.60 1.03 9.76 7.84 1.27 

142900.00   91.36 81.75 83.67 90.24       9.62 7.69 1.12 

142800.00   91.40 81.73 83.66 90.23       9.67 7.74 1.17 

142700.00   91.45 81.72 83.65 90.22       9.72 7.79 1.22 

142600.00   91.39 81.71 83.64 90.21       9.68 7.75 1.18 

142500.00 90.66 91.21 81.70 83.63 90.21 8.96 7.03 0.45 9.51 7.58 1.00 

142400.00   91.15 81.69 83.62 90.20       9.46 7.53 0.95 

142300.00   91.19 81.67 83.61 90.19       9.51 7.58 1.00 

142200.00   91.01 81.66 83.60 90.18       9.35 7.41 0.83 

142100.00   90.99 81.65 83.59 90.17       9.34 7.40 0.82 

142000.00 90.32 90.84 81.64 83.58 90.16 8.68 6.73 0.15 9.20 7.25 0.68 

141900.00   91.08 81.63 83.57 90.15       9.45 7.51 0.93 

141800.00   90.83 81.62 83.56 90.14       9.21 7.27 0.69 

141700.00   90.86 81.60 83.55 90.13       9.25 7.30 0.72 

141600.00   90.89 81.59 83.54 90.12       9.30 7.35 0.77 

141500.00 90.38 91.06 81.58 83.53 90.11 8.80 6.85 0.27 9.48 7.53 0.95 

141400.00   90.78 81.57 83.52 90.10       9.21 7.25 0.67 

141300.00   90.72 81.55 83.51 90.09       9.17 7.21 0.63 

141200.00   90.73 81.54 83.51 90.09       9.19 7.22 0.64 

141100.00   90.47 81.53 83.50 90.08       8.94 6.98 0.40 

141000.00 89.91 90.45 81.52 83.49 90.07 8.39 6.42 -0.16 8.93 6.97 0.39 

140900.00   90.38 81.50 83.48 90.06       8.88 6.91 0.33 

140800.00   90.61 81.49 83.47 90.05       9.12 7.15 0.57 

140700.00   90.39 81.48 83.46 90.04       8.91 6.93 0.35 

140600.00   90.55 81.47 83.45 90.03       9.08 7.10 0.52 

140500.00 90.30 90.57 81.46 83.44 90.02 8.84 6.86 0.28 9.11 7.13 0.55 

140400.00   90.07 81.45 83.43 90.01       8.62 6.63 0.06 

140300.00   89.98 81.44 83.43 90.00       8.54 6.55 -0.03 

140200.00   90.03 81.43 83.42 90.00       8.60 6.61 0.03 

140100.00   90.02 81.42 83.41 89.99       8.59 6.60 0.03 

140000.00 89.97 90.27 81.41 83.41 89.98 8.56 6.57 -0.01 8.86 6.86 0.29 

139900.00   90.66 81.40 83.40 89.97       9.26 7.26 0.68 

139800.00   90.22 81.39 83.39 89.97       8.82 6.83 0.25 

139700.00   90.06 81.38 83.38 89.96       8.67 6.67 0.10 

139600.00   89.87 81.38 83.38 89.95       8.49 6.49 -0.08 

139500.00 89.77 89.96 81.37 83.37 89.94 8.41 6.40 -0.17 8.60 6.59 0.02 

139400.00   89.73 81.36 83.36 89.94       8.37 6.37 -0.21 

139300.00   89.59 81.35 83.36 89.93       8.24 6.23 -0.34 

139200.00   89.78 81.34 83.35 89.92       8.44 6.44 -0.14 

139100.00   89.73 81.33 83.34 89.91       8.40 6.38 -0.19 

139000.00 89.62 89.78 81.32 83.33 89.91 8.30 6.28 -0.29 8.45 6.44 -0.13 

138900.00   89.73 81.31 83.33 89.90       8.42 6.41 -0.17 

138800.00   89.70 81.30 83.32 89.89       8.40 6.38 -0.19 

138700.00   89.80 81.29 83.31 89.88       8.50 6.48 -0.09 

138600.00   89.58 81.28 83.30 89.87       8.30 6.28 -0.29 

138500.00 89.50 89.58 81.26 83.29 89.85 8.24 6.21 -0.36 8.32 6.29 -0.27 

138400.00   89.38 81.24 83.27 89.84       8.14 6.11 -0.46 

138300.00   89.39 81.22 83.26 89.82       8.17 6.14 -0.43 

138200.00   89.20 81.21 83.24 89.81       8.00 5.96 -0.60 

138100.00   89.46 81.19 83.23 89.79       8.27 6.23 -0.33 

138000.00 89.39 89.38 81.17 83.21 89.77 8.22 6.18 -0.38 8.21 6.17 -0.39 

137900.00   89.47 81.15 83.20 89.76       8.32 6.27 -0.29 

137800.00   89.42 81.13 83.18 89.74       8.29 6.24 -0.32 

137700.00   89.43 81.11 83.17 89.73       8.32 6.27 -0.29 

137600.00   89.61 81.09 83.15 89.71       8.52 6.46 -0.09 

137500.00 89.49 89.55 81.07 83.13 89.69 8.43 6.36 -0.19 8.48 6.42 -0.14 

137400.00   89.56 81.05 83.11 89.67       8.52 6.45 -0.11 

137300.00   89.35 81.02 83.10 89.65       8.33 6.25 -0.30 

137200.00   89.27 81.00 83.08 89.63       8.27 6.19 -0.36 

137100.00   89.41 80.98 83.06 89.61       8.44 6.35 -0.20 

137000.00 89.34 89.38 80.96 83.04 89.59 8.39 6.30 -0.25 8.42 6.33 -0.22 

136900.00   89.53 80.94 83.03 89.58       8.60 6.50 -0.04 

136800.00   89.62 80.92 83.02 89.56       8.70 6.61 0.06 

136700.00   89.27 80.91 83.00 89.55       8.36 6.26 -0.28 

136600.00   89.37 80.89 82.99 89.53       8.48 6.39 -0.16 

136500.00 89.34 89.57 80.87 82.97 89.51 8.46 6.36 -0.18 8.70 6.60 0.06 

136400.00   89.36 80.86 82.96 89.50       8.50 6.40 -0.14 

136300.00   89.30 80.84 82.94 89.48       8.46 6.36 -0.18 

136200.00   89.63 80.82 82.93 89.46       8.81 6.70 0.17 

136100.00   89.87 80.81 82.92 89.45       9.07 6.96 0.43 

136000.00 89.55 89.96 80.77 82.89 89.42 8.78 6.66 0.13 9.18 7.07 0.54 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

135900.00   89.97 80.73 82.86 89.39       9.24 7.11 0.58 

135800.00   89.80 80.68 82.82 89.35       9.12 6.98 0.45 

135700.00   89.71 80.63 82.79 89.32       9.08 6.92 0.40 

135600.00   89.44 80.58 82.76 89.28       8.85 6.68 0.16 

135500.00 89.30 89.54 80.54 82.72 89.25 8.76 6.58 0.05 9.01 6.82 0.30 

135400.00   89.67 80.49 82.69 89.21       9.18 6.98 0.46 

135300.00   89.36 80.44 82.65 89.18       8.92 6.71 0.18 

135200.00   89.49 80.40 82.62 89.14       9.09 6.87 0.34 

135100.00   89.31 80.35 82.59 89.11       8.96 6.72 0.20 

135000.00 89.27 89.34 80.30 82.55 89.07 8.96 6.71 0.19 9.04 6.79 0.27 

134900.00   89.36 80.25 82.52 89.04       9.10 6.84 0.32 

134800.00   89.61 80.21 82.49 89.01       9.40 7.13 0.61 

134700.00   89.63 80.08 82.40 88.92       9.55 7.24 0.72 

134600.00   89.10 79.88 82.25 88.78       9.22 6.84 0.31 

134500.00 89.14 89.14 79.76 82.17 88.71 9.38 6.97 0.43 9.39 6.98 0.43 

134400.00   89.17 79.73 82.15 88.69       9.44 7.01 0.47 

134300.00   89.16 79.71 82.14 88.68       9.45 7.03 0.49 

134200.00   89.19 79.68 82.12 88.66       9.50 7.07 0.53 

134100.00   89.00 79.66 82.10 88.64       9.34 6.90 0.36 

134000.00 89.45 89.34 79.64 82.09 88.63 9.81 7.36 0.82 9.71 7.26 0.72 

133900.00   89.19 79.61 82.07 88.61       9.57 7.12 0.58 

133800.00   89.01 79.59 82.05 88.59       9.43 6.96 0.42 

133700.00   89.05 79.57 82.03 88.58       9.49 7.02 0.47 

133600.00   88.85 79.54 82.02 88.56       9.31 6.83 0.29 

133500.00 88.67 88.57 79.52 82.00 88.55 9.15 6.66 0.12 9.05 6.57 0.02 

133400.00   88.58 79.49 81.98 88.53       9.09 6.60 0.06 

133300.00   88.73 79.47 81.97 88.51       9.26 6.76 0.21 

133200.00   88.81 79.45 81.95 88.50       9.36 6.86 0.31 

133100.00   88.76 79.42 81.93 88.48       9.34 6.83 0.28 

133000.00 88.95 88.95 79.40 81.92 88.46 9.55 7.03 0.49 9.55 7.03 0.48 

132900.00   89.32 79.38 81.90 88.45       9.95 7.42 0.88 

132800.00   89.59 79.35 81.88 88.43       10.24 7.71 1.16 

132700.00   89.61 79.33 81.87 88.41       10.28 7.74 1.19 

132600.00   90.02 79.30 81.85 88.40       10.72 8.17 1.62 

132500.00 90.13 90.07 79.28 81.83 88.38 10.85 8.30 1.75 10.79 8.23 1.69 

132400.00   91.23 79.26 81.82 88.37       11.97 9.41 2.87 

132300.00   89.82 79.23 81.80 88.35       10.59 8.02 1.47 

132200.00   89.09 79.22 81.79 88.34       9.87 7.30 0.75 

132100.00   89.39 79.21 81.78 88.33       10.18 7.61 1.06 

132000.00 89.40 89.45 79.20 81.77 88.32 10.20 7.63 1.08 10.25 7.68 1.13 

131900.00   89.16 79.19 81.76 88.31       9.97 7.39 0.85 

131800.00   89.29 79.18 81.76 88.30       10.11 7.53 0.99 

131700.00   88.74 79.17 81.75 88.29       9.57 6.99 0.45 

131600.00   88.46 79.16 81.74 88.28       9.30 6.72 0.18 

131500.00 88.26 88.26 79.15 81.73 88.27 9.11 6.52 -0.02 9.11 6.53 -0.01 

131400.00   88.26 79.14 81.73 88.27       9.12 6.54 0.00 

131300.00   88.03 79.13 81.72 88.26       8.90 6.31 -0.23 

131200.00   88.16 79.12 81.71 88.25       9.04 6.45 -0.08 

131100.00   88.03 79.11 81.70 88.24       8.92 6.33 -0.21 

131000.00 88.11 88.10 79.10 81.70 88.23 9.00 6.41 -0.12 9.00 6.41 -0.13 

130900.00   87.93 79.09 81.69 88.22       8.83 6.24 -0.30 

130800.00   88.31 79.08 81.68 88.21       9.22 6.63 0.09 

130700.00   88.84 79.07 81.67 88.20       9.77 7.17 0.64 

130600.00   88.79 79.05 81.66 88.18       9.75 7.14 0.61 

130500.00 88.72 88.72 79.00 81.62 88.15 9.71 7.09 0.57 9.72 7.10 0.58 

130400.00   88.71 78.97 81.60 88.12       9.74 7.11 0.59 

130300.00   88.72 78.95 81.58 88.10       9.77 7.14 0.62 

130200.00   88.78 78.93 81.57 88.08       9.85 7.21 0.69 

130100.00   88.68 78.91 81.56 88.07       9.77 7.12 0.61 

130000.00 88.56 88.73 78.89 81.54 88.05 9.66 7.01 0.50 9.84 7.19 0.68 

129900.00   88.72 78.88 81.54 88.05       9.83 7.18 0.67 

129800.00   88.87 78.88 81.53 88.04       9.99 7.34 0.83 

129700.00   88.78 78.87 81.53 88.04       9.91 7.25 0.74 

129600.00   88.72 78.87 81.52 88.03       9.85 7.19 0.69 

129500.00 88.89 89.06 78.86 81.52 88.03 10.03 7.37 0.86 10.20 7.54 1.03 

129400.00   89.39 78.86 81.51 88.02       10.53 7.87 1.37 

129300.00   89.01 78.85 81.51 88.02       10.16 7.50 0.99 

129200.00   89.04 78.85 81.51 88.01       10.20 7.54 1.03 

129100.00   88.93 78.84 81.50 88.00       10.10 7.43 0.93 

129000.00 88.83 88.92 78.83 81.50 88.00 9.99 7.33 0.83 10.08 7.42 0.92 

128900.00   89.02 78.83 81.49 87.99       10.19 7.53 1.02 

128800.00   88.97 78.82 81.49 87.99       10.15 7.49 0.98 

128700.00   88.84 78.82 81.48 87.98       10.02 7.36 0.86 

128600.00   88.73 78.81 81.48 87.98       9.92 7.25 0.75 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 
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DESIGN  

STATION 

Survey  
Elevation 
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Line 

CVFED  
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100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

128500.00 88.79 88.73 78.81 81.47 87.97 9.98 7.31 0.81 9.92 7.25 0.75 

128400.00   88.55 78.80 81.47 87.97       9.75 7.08 0.58 

128300.00   88.50 78.78 81.45 87.95       9.72 7.05 0.55 

128200.00   88.34 78.76 81.44 87.93       9.58 6.90 0.40 

128100.00   88.18 78.74 81.43 87.92       9.44 6.76 0.27 

128000.00 88.24 88.27 78.72 81.41 87.90 9.52 6.83 0.34 9.55 6.86 0.37 

127900.00   88.59 78.71 81.40 87.89       9.88 7.19 0.70 

127800.00   88.31 78.71 81.40 87.89       9.60 6.91 0.42 

127700.00   88.24 78.70 81.39 87.88       9.54 6.85 0.36 

127600.00   88.44 78.69 81.39 87.87       9.75 7.05 0.57 

127500.00 88.79 88.73 78.68 81.38 87.87 10.10 7.40 0.92 10.04 7.35 0.86 

127400.00   88.77 78.68 81.38 87.86       10.10 7.40 0.91 

127300.00   88.87 78.67 81.37 87.85       10.20 7.50 1.02 

127200.00   88.78 78.66 81.36 87.85       10.12 7.42 0.93 

127100.00   88.66 78.65 81.36 87.84       10.01 7.31 0.82 

127000.00 88.83 88.76 78.65 81.35 87.83 10.18 7.47 0.99 10.12 7.41 0.93 

126900.00   88.68 78.64 81.35 87.83       10.04 7.33 0.85 

126800.00   88.61 78.63 81.34 87.82       9.98 7.27 0.79 

126700.00   88.37 78.62 81.33 87.81       9.76 7.04 0.57 

126600.00   88.38 78.60 81.32 87.80       9.78 7.06 0.58 

126500.00 88.43 88.55 78.59 81.31 87.79 9.85 7.12 0.65 9.96 7.24 0.76 

126400.00   88.64 78.57 81.30 87.77       10.07 7.34 0.86 

126300.00   88.86 78.56 81.29 87.76       10.30 7.57 1.09 

126200.00   88.64 78.54 81.28 87.75       10.10 7.37 0.89 

126100.00   88.28 78.53 81.27 87.74       9.76 7.01 0.54 

126000.00 87.99 87.99 78.51 81.26 87.73 9.48 6.74 0.26 9.48 6.73 0.26 

125900.00   88.45 78.50 81.25 87.72       9.96 7.21 0.74 

125800.00   88.25 78.49 81.24 87.71       9.76 7.01 0.54 

125700.00   87.83 78.48 81.23 87.70       9.35 6.59 0.12 

125600.00   88.03 78.47 81.23 87.69       9.56 6.80 0.33 

125500.00 87.85 87.83 78.46 81.22 87.69 9.39 6.63 0.16 9.37 6.61 0.14 

125400.00 87.88 87.82 78.45 81.21 87.68 9.43 6.66 0.20 9.37 6.60 0.14 

125300.00   87.67 78.44 81.20 87.67       9.23 6.47 0.00 

125200.00   87.89 78.43 81.20 87.66       9.45 6.69 0.22 

125100.00   87.56 78.42 81.19 87.65       9.13 6.37 -0.10 

125000.00 87.48 87.50 78.41 81.18 87.65 9.06 6.29 -0.17 9.09 6.32 -0.15 

124900.00   87.80 78.40 81.18 87.64       9.39 6.62 0.16 

124800.00   88.34 78.39 81.17 87.63       9.95 7.18 0.71 

124700.00   89.69 78.38 81.16 87.62       11.31 8.53 2.07 

124600.00   89.35 78.37 81.15 87.61       10.98 8.20 1.74 

124500.00 88.54 88.62 78.36 81.15 87.60 10.17 7.39 0.93 10.26 7.48 1.02 

124400.00   88.24 78.35 81.14 87.59       9.89 7.10 0.65 

124300.00   87.98 78.34 81.13 87.58       9.64 6.86 0.40 

124200.00   87.85 78.32 81.12 87.57       9.53 6.74 0.28 

124100.00 87.50 87.65 78.31 81.11 87.55 9.19 6.39 -0.06 9.34 6.55 0.10 

124000.00 88.04 88.16 78.30 81.10 87.54 9.74 6.94 0.49 9.86 7.06 0.61 

123900.00   87.95 78.28 81.09 87.53       9.66 6.86 0.42 

123800.00   87.82 78.27 81.08 87.52       9.54 6.74 0.30 

123700.00   88.01 78.26 81.07 87.51       9.76 6.95 0.51 

123600.00   88.13 78.24 81.06 87.49       9.88 7.07 0.64 

123500.00 87.52 87.78 78.23 81.05 87.48 9.29 6.48 0.04 9.54 6.73 0.30 

123400.00   87.74 78.22 81.04 87.47       9.52 6.70 0.27 

123300.00   87.47 78.21 81.03 87.46       9.26 6.44 0.01 

123200.00   87.45 78.20 81.02 87.45       9.25 6.43 0.00 

123100.00   87.55 78.19 81.01 87.44       9.36 6.54 0.11 

123000.00 87.55 87.70 78.18 81.00 87.43 9.37 6.54 0.12 9.52 6.69 0.27 

122900.00   87.80 78.17 81.00 87.42       9.64 6.81 0.39 

122800.00   87.81 78.16 80.99 87.41       9.65 6.82 0.40 

122700.00   87.60 78.15 80.98 87.40       9.45 6.62 0.20 

122600.00   87.44 78.14 80.97 87.39       9.30 6.47 0.05 

122500.00 87.28 87.38 78.13 80.96 87.38 9.15 6.32 -0.10 9.25 6.42 0.00 

122400.00   87.06 78.12 80.96 87.37       8.94 6.11 -0.31 

122300.00   87.22 78.11 80.95 87.36       9.11 6.27 -0.14 

122200.00   87.21 78.10 80.94 87.35       9.11 6.27 -0.14 

122100.00   87.14 78.09 80.93 87.34       9.04 6.20 -0.21 

122000.00 86.99 87.08 78.08 80.92 87.33 8.92 6.07 -0.33 9.01 6.16 -0.24 

121900.00   87.18 78.06 80.91 87.31       9.12 6.27 -0.14 

121800.00   86.91 78.04 80.89 87.30       8.87 6.02 -0.38 

121700.00   86.63 78.02 80.88 87.28       8.61 5.75 -0.65 

121600.00 86.96 86.88 78.00 80.87 87.26 8.95 6.09 -0.30 8.87 6.01 -0.39 

121500.00 87.09 87.14 77.99 80.85 87.25 9.11 6.24 -0.15 9.15 6.28 -0.11 

121400.00   86.92 77.96 80.83 87.22       8.97 6.09 -0.29 

121300.00   86.99 77.92 80.81 87.18       9.07 6.19 -0.19 

121200.00   86.78 77.88 80.78 87.15       8.89 6.00 -0.37 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

121100.00   86.81 77.85 80.75 87.12       8.96 6.06 -0.31 

121000.00 86.92 86.99 77.82 80.73 87.09 9.10 6.19 -0.17 9.18 6.27 -0.09 

120900.00   87.34 77.80 80.71 87.07       9.54 6.63 0.27 

120800.00   87.40 77.78 80.70 87.05       9.62 6.70 0.35 

120700.00   87.45 77.76 80.68 87.03       9.69 6.77 0.42 

120600.00   87.56 77.74 80.67 87.01       9.81 6.89 0.55 

120500.00 87.31 87.59 77.72 80.65 86.99 9.58 6.65 0.32 9.87 6.94 0.60 

120400.00   87.69 77.70 80.64 86.97       9.99 7.05 0.72 

120300.00   87.72 77.69 80.62 86.95       10.03 7.10 0.77 

120200.00   88.11 77.67 80.61 86.93       10.44 7.50 1.18 

120100.00   87.82 77.65 80.59 86.91       10.17 7.23 0.91 

120000.00 87.81 87.95 77.63 80.58 86.89 10.18 7.23 0.92 10.32 7.37 1.06 

119900.00   87.98 77.61 80.56 86.87       10.37 7.41 1.11 

119800.00   87.74 77.59 80.55 86.85       10.14 7.19 0.88 

119700.00   87.45 77.58 80.54 86.83       9.88 6.92 0.62 

119600.00   87.48 77.56 80.52 86.81       9.92 6.96 0.67 

119500.00 87.27 87.40 77.54 80.51 86.80 9.73 6.76 0.47 9.86 6.89 0.60 

119400.00   87.38 77.52 80.49 86.78       9.86 6.89 0.60 

119300.00   87.39 77.50 80.48 86.76       9.88 6.91 0.63 

119200.00   87.76 77.49 80.46 86.74       10.27 7.30 1.02 

119100.00   87.51 77.47 80.45 86.72       10.04 7.06 0.79 

119000.00 87.55 87.58 77.45 80.44 86.70 10.10 7.12 0.85 10.13 7.15 0.88 

118900.00   87.67 77.43 80.42 86.68       10.24 7.25 0.99 

118800.00   87.69 77.42 80.41 86.67       10.27 7.28 1.02 

118700.00   87.50 77.41 80.40 86.66       10.09 7.10 0.84 

118600.00   87.53 77.40 80.40 86.65       10.13 7.13 0.88 

118500.00 87.35 87.26 77.39 80.39 86.64 9.96 6.96 0.72 9.87 6.87 0.62 

118400.00   87.39 77.38 80.38 86.62       10.01 7.01 0.76 

118300.00   87.16 77.37 80.37 86.61       9.79 6.79 0.54 

118200.00   87.18 77.36 80.36 86.60       9.83 6.82 0.58 

118100.00   87.56 77.34 80.35 86.59       10.22 7.21 0.97 

118000.00 87.59 87.55 77.33 80.35 86.58 10.25 7.24 1.01 10.22 7.21 0.97 

117900.00   87.67 77.32 80.34 86.57       10.35 7.33 1.10 

117800.00   87.65 77.31 80.33 86.56       10.34 7.32 1.09 

117700.00   87.19 77.30 80.32 86.54       9.89 6.87 0.65 

117600.00   87.35 77.29 80.31 86.53       10.06 7.03 0.81 

117500.00 87.32 87.38 77.28 80.30 86.52 10.04 7.01 0.80 10.10 7.08 0.86 

117400.00   87.22 77.27 80.29 86.51       9.95 6.93 0.71 

117300.00   87.33 77.26 80.29 86.50       10.07 7.04 0.83 

117200.00   87.20 77.25 80.28 86.49       9.95 6.92 0.71 

117100.00   87.09 77.23 80.27 86.47       9.86 6.82 0.62 

117000.00 87.05 87.07 77.22 80.26 86.46 9.84 6.80 0.60 9.85 6.81 0.61 

116900.00   87.06 77.20 80.24 86.44       9.85 6.81 0.61 

116800.00   87.07 77.19 80.23 86.43       9.88 6.84 0.64 

116700.00   86.94 77.18 80.22 86.42       9.76 6.72 0.52 

116600.00   86.90 77.16 80.21 86.40       9.73 6.68 0.49 

116500.00 87.19 87.19 77.15 80.20 86.39 10.04 6.99 0.80 10.04 6.99 0.80 

116400.00   86.88 77.14 80.19 86.38       9.74 6.69 0.50 

116300.00   87.07 77.12 80.18 86.36       9.95 6.89 0.71 

116200.00   87.10 77.11 80.17 86.35       9.99 6.93 0.75 

116100.00   86.96 77.10 80.16 86.34       9.87 6.81 0.63 

116000.00 87.08 86.94 77.08 80.15 86.32 9.99 6.93 0.75 9.85 6.79 0.61 

115900.00   87.10 77.07 80.14 86.31       10.03 6.96 0.79 

115800.00   87.25 77.05 80.12 86.29       10.21 7.13 0.97 

115700.00   87.28 77.01 80.09 86.25       10.27 7.18 1.03 

115600.00   86.99 76.97 80.06 86.21       10.02 6.93 0.78 

115500.00 86.91 86.97 76.93 80.04 86.17 9.98 6.88 0.74 10.04 6.93 0.80 

115400.00   87.01 76.89 80.01 86.13       10.12 7.00 0.88 

115300.00   87.06 76.86 79.99 86.11       10.19 7.07 0.95 

115200.00   86.88 76.84 79.97 86.08       10.04 6.91 0.80 

115100.00   86.91 76.82 79.96 86.06       10.09 6.95 0.85 

115000.00 86.77 86.77 76.80 79.94 86.04 9.97 6.83 0.73 9.97 6.83 0.73 

114900.00   86.56 76.78 79.92 86.02       9.78 6.64 0.54 

114800.00   86.83 76.76 79.90 86.00       10.07 6.92 0.83 

114700.00   86.96 76.73 79.89 85.98       10.23 7.07 0.98 

114600.00   86.85 76.71 79.87 85.96       10.14 6.98 0.89 

114500.00 86.80 86.64 76.69 79.85 85.94 10.11 6.94 0.86 9.95 6.78 0.70 

114400.00   87.13 76.67 79.84 85.92       10.46 7.29 1.21 

114300.00   87.08 76.65 79.82 85.90       10.43 7.26 1.18 

114200.00   86.80 76.63 79.81 85.88       10.17 6.99 0.92 

114100.00   86.55 76.61 79.79 85.86       9.94 6.76 0.69 

114000.00 86.53 86.45 76.59 79.78 85.84 9.94 6.75 0.69 9.86 6.67 0.61 

113900.00   86.80 76.57 79.76 85.82       10.23 7.04 0.98 

113800.00   86.84 76.55 79.75 85.80       10.29 7.09 1.04 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
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Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

113700.00   87.03 76.53 79.73 85.78       10.51 7.31 1.26 

113600.00   86.73 76.51 79.71 85.76       10.22 7.01 0.97 

113500.00 86.43 86.48 76.49 79.70 85.74 9.95 6.73 0.70 9.99 6.78 0.74 

113400.00   86.40 76.47 79.68 85.72       9.93 6.72 0.68 

113300.00   85.74 76.45 79.67 85.70       9.29 6.07 0.04 

113200.00   85.52 76.43 79.65 85.68       9.09 5.86 -0.16 

113100.00   80.21 76.41 79.64 85.66       3.79 0.57 -5.45 

113000.00 85.72 85.49 76.40 79.63 85.64 9.32 6.09 0.07 9.09 5.86 -0.15 

112900.00   87.68 76.38 79.62 85.63       11.30 8.06 2.06 

112800.00   87.64 76.37 79.60 85.61       11.27 8.04 2.03 

112700.00   87.46 76.35 79.59 85.59       11.11 7.87 1.87 

112600.00   86.27 76.33 79.58 85.57       9.94 6.69 0.70 

112500.00 86.08 85.97 76.32 79.57 85.55 9.77 6.52 0.53 9.65 6.40 0.41 

112400.00   86.16 76.30 79.55 85.54       9.86 6.60 0.62 

112300.00   86.70 76.28 79.54 85.52       10.41 7.15 1.18 

112200.00   86.55 76.27 79.53 85.50       10.28 7.02 1.05 

112100.00   86.40 76.25 79.51 85.48       10.14 6.88 0.91 

112000.00 86.27 86.08 76.23 79.50 85.46 10.04 6.77 0.81 9.85 6.58 0.62 

111900.00   86.04 76.22 79.49 85.45       9.82 6.55 0.60 

111800.00   86.11 76.20 79.48 85.43       9.91 6.64 0.68 

111700.00   86.25 76.19 79.46 85.41       10.07 6.79 0.84 

111600.00   86.09 76.17 79.45 85.39       9.92 6.64 0.70 

111500.00 86.08 85.86 76.15 79.44 85.38 9.92 6.64 0.70 9.71 6.42 0.49 

111400.00   85.77 76.14 79.43 85.36       9.64 6.35 0.42 

111300.00   85.73 76.10 79.40 85.34       9.63 6.33 0.39 

111200.00   85.65 76.05 79.36 85.33       9.61 6.30 0.33 

111100.00   85.93 75.99 79.32 85.31       9.94 6.61 0.62 

111000.00 86.06 86.11 75.94 79.28 85.30 10.12 6.78 0.76 10.17 6.84 0.82 

110900.00   86.26 75.89 79.24 85.28       10.37 7.02 0.98 

110800.00   86.18 75.86 79.21 85.27       10.32 6.97 0.91 

110700.00   86.25 75.88 79.24 85.25       10.37 7.01 1.00 

110600.00   86.30 75.87 79.24 85.24       10.43 7.07 1.06 

110500.00 86.04 85.95 75.87 79.23 85.23 10.16 6.80 0.80 10.07 6.71 0.71 

110400.00   85.97 75.87 79.23 85.23       10.11 6.74 0.75 

110300.00   86.15 75.86 79.23 85.22       10.29 6.92 0.93 

110200.00   85.92 75.86 79.23 85.22       10.06 6.70 0.71 

110100.00   85.81 75.86 79.23 85.21       9.95 6.58 0.60 

110000.00 85.80 85.76 75.86 79.23 85.21 9.95 6.58 0.60 9.91 6.54 0.56 

109900.00   85.73 75.85 79.22 85.20       9.88 6.51 0.53 

109800.00   85.98 75.85 79.22 85.19       10.13 6.76 0.79 

109700.00   87.29 75.85 79.22 85.19       11.44 8.07 2.10 

109600.00   86.52 75.84 79.22 85.18       10.68 7.30 1.34 

109500.00 86.38 86.15 75.84 79.22 85.18 10.54 7.17 1.21 10.31 6.93 0.97 

109400.00   86.45 75.84 79.21 85.17       10.61 7.24 1.28 

109300.00 86.44 86.30 75.83 79.21 85.16 10.60 7.22 1.27 10.46 7.08 1.13 

109200.00   86.49 75.83 79.21 85.16       10.66 7.28 1.33 

109100.00   86.47 75.82 79.20 85.15       10.65 7.26 1.32 

109000.00 86.43 86.35 75.81 79.20 85.14 10.61 7.23 1.28 10.53 7.15 1.20 

108900.00   86.23 75.80 79.19 85.13       10.42 7.04 1.09 

108800.00   86.10 75.79 79.18 85.13       10.31 6.92 0.97 

108700.00   86.34 75.78 79.18 85.12       10.55 7.16 1.22 

108600.00   86.32 75.78 79.17 85.11       10.54 7.15 1.21 

108500.00 86.36 86.54 75.77 79.16 85.10 10.60 7.20 1.26 10.77 7.37 1.43 

108400.00   86.37 75.76 79.16 85.09       10.61 7.21 1.27 

108300.00   86.34 75.75 79.15 85.09       10.59 7.18 1.25 

108200.00   86.09 75.74 79.14 85.08       10.35 6.94 1.01 

108100.00   85.84 75.73 79.14 85.07       10.11 6.70 0.77 

108000.00 85.89 85.90 75.72 79.13 85.06 10.16 6.75 0.82 10.18 6.77 0.84 

107900.00   85.71 75.72 79.13 85.06       9.99 6.58 0.65 

107800.00   86.16 75.72 79.13 85.06       10.44 7.03 1.10 

107700.00   86.10 75.72 79.13 85.06       10.38 6.97 1.04 

107600.00   86.29 75.72 79.13 85.06       10.57 7.16 1.23 

107500.00 85.46 85.67 75.72 79.13 85.06 9.74 6.33 0.40 9.95 6.54 0.61 

107400.00   85.98 75.72 79.13 85.06       10.26 6.85 0.92 

107300.00 85.79 86.09 75.72 79.13 85.06 10.07 6.66 0.73 10.37 6.96 1.03 

107200.00   86.24 75.72 79.13 85.06       10.52 7.11 1.18 

107100.00   86.40 75.72 79.13 85.06       10.68 7.27 1.34 

107000.00 85.69 86.02 75.72 79.13 85.06 9.97 6.56 0.63 10.30 6.89 0.96 

106900.00   85.85 75.72 79.13 85.05       10.13 6.72 0.79 

106800.00   86.45 75.71 79.11 85.04       10.74 7.33 1.41 

106700.00   86.40 75.70 79.10 85.02       10.70 7.30 1.38 

106600.00   86.34 75.69 79.09 85.01       10.65 7.25 1.33 

106500.00 86.07 86.54 75.68 79.08 84.99 10.39 6.99 1.08 10.86 7.46 1.54 

106400.00   86.18 75.67 79.07 84.98       10.51 7.11 1.20 
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Field Survey Elevations CVFED Elevations 
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106300.00   86.32 75.66 79.06 84.96       10.66 7.26 1.36 

106200.00   86.60 75.65 79.05 84.95       10.95 7.55 1.65 

106100.00   86.59 75.64 79.03 84.93       10.95 7.55 1.66 

106000.00 85.59 86.43 75.63 79.02 84.92 9.96 6.57 0.67 10.80 7.41 1.51 

105900.00   86.34 75.62 79.01 84.90       10.72 7.32 1.43 

105800.00   86.83 75.61 79.00 84.89       11.23 7.83 1.95 

105700.00   86.90 75.60 78.99 84.87       11.30 7.91 2.03 

105600.00   86.66 75.58 78.97 84.85       11.07 7.68 1.80 

105500.00 86.49 87.37 75.56 78.95 84.82 10.92 7.53 1.66 11.81 8.42 2.55 

105400.00   87.26 75.54 78.93 84.79       11.72 8.33 2.47 

105300.00   87.19 75.53 78.91 84.76       11.67 8.28 2.43 

105200.00   86.96 75.51 78.88 84.73       11.46 8.08 2.23 

105100.00   86.60 75.49 78.86 84.70       11.11 7.73 1.89 

105000.00 85.65 86.33 75.47 78.84 84.67 10.19 6.81 0.98 10.87 7.49 1.66 

104900.00   85.94 75.45 78.82 84.64       10.49 7.12 1.29 

104800.00   86.04 75.43 78.80 84.61       10.61 7.24 1.42 

104700.00   85.73 75.41 78.77 84.58       10.33 6.96 1.15 

104600.00   85.79 75.39 78.75 84.55       10.41 7.04 1.24 

104500.00 85.27 85.55 75.37 78.73 84.52 9.90 6.54 0.75 10.19 6.83 1.03 

104400.00   86.28 75.35 78.71 84.50       10.93 7.57 1.79 

104300.00   86.58 75.33 78.69 84.47       11.25 7.89 2.11 

104200.00   84.51 75.32 78.67 84.44       9.20 5.84 0.07 

104100.00   85.02 75.30 78.65 84.42       9.72 6.37 0.60 

104000.00 85.18 85.62 75.28 78.63 84.39 9.89 6.55 0.78 10.34 6.99 1.23 

103900.00   85.70 75.27 78.61 84.37       10.43 7.09 1.33 

103800.00   85.24 75.25 78.59 84.34       9.99 6.65 0.90 

103700.00   85.25 75.24 78.57 84.32       10.02 6.68 0.94 

103600.00   85.19 75.22 78.55 84.29       9.97 6.64 0.90 

103500.00 84.68 85.14 75.21 78.54 84.27 9.47 6.14 0.41 9.93 6.60 0.87 

103400.00   85.71 75.19 78.52 84.24       10.52 7.19 1.47 

103300.00   85.31 75.18 78.50 84.22       10.13 6.81 1.09 

103200.00   85.15 75.16 78.49 84.20       9.99 6.67 0.96 

103100.00   84.53 75.14 78.47 84.18       9.39 6.06 0.36 

103000.00 82.21 82.50 75.13 78.45 84.15 7.08 3.76 -1.94 7.38 4.05 -1.65 

102900.00   82.52 75.11 78.44 84.13       7.41 4.08 -1.61 

102800.00   83.24 75.10 78.42 84.11       8.14 4.82 -0.87 

102700.00   88.83 75.08 78.40 84.09       13.75 10.43 4.74 

102600.00   94.10 75.07 78.39 84.06       19.04 15.72 10.04 

102500.00 90.55 91.42 75.05 78.36 84.03 15.51 12.19 6.52 16.38 13.06 7.39 

102400.00   84.14 75.03 78.34 84.00       9.11 5.80 0.14 

102300.00   85.02 75.01 78.32 83.98       10.01 6.70 1.05 

102200.00   84.79 75.00 78.31 83.96       9.79 6.48 0.83 

102100.00   85.07 74.99 78.30 83.94       10.08 6.77 1.13 

102000.00 84.02 84.49 74.98 78.28 83.92 9.04 5.74 0.10 9.51 6.21 0.57 

101900.00   84.08 74.97 78.27 83.90       9.11 5.81 0.18 

101800.00   84.76 74.96 78.26 83.88       9.80 6.50 0.87 

101700.00   84.80 74.95 78.25 83.86       9.85 6.55 0.94 

101600.00   84.36 74.94 78.23 83.85       9.42 6.12 0.51 

101500.00 84.16 84.41 74.93 78.22 83.83 9.24 5.94 0.34 9.49 6.19 0.58 

101400.00   84.67 74.91 78.21 83.81       9.75 6.46 0.86 

101300.00   84.36 74.90 78.19 83.79       9.45 6.16 0.56 

101200.00   84.57 74.89 78.18 83.77       9.67 6.39 0.79 

101100.00   84.32 74.88 78.17 83.75       9.44 6.15 0.57 

101000.00   84.23 74.87 78.16 83.74       9.35 6.07 0.49 

100900.00   84.29 74.86 78.14 83.72       9.42 6.14 0.57 

100800.00   86.18 74.85 78.13 83.70       11.33 8.05 2.48 

100700.00   87.83 74.73 77.96 83.42       13.09 9.86 4.40 

100600.00   84.19 74.63 77.82 83.17       9.56 6.37 1.02 

100500.00 83.28 83.26 74.63 77.82 83.17 8.65 5.46 0.10 8.63 5.44 0.09 

100400.00   83.30 74.63 77.82 83.17       8.67 5.48 0.12 

100300.00   83.02 74.63 77.82 83.18       8.39 5.20 -0.16 

100200.00   82.97 74.63 77.82 83.18       8.33 5.14 -0.21 

100100.00   82.97 74.63 77.82 83.18       8.33 5.14 -0.21 

100000.00 83.14 83.05 74.64 77.83 83.18 8.50 5.31 -0.04 8.42 5.23 -0.13 

99900.00   82.99 74.64 77.83 83.18       8.35 5.16 -0.20 

99800.00   83.06 74.64 77.83 83.18       8.42 5.23 -0.13 

99700.00   82.95 74.64 77.83 83.19       8.31 5.12 -0.24 

99600.00   83.13 74.64 77.83 83.19       8.49 5.30 -0.06 

99500.00 83.04 83.06 74.64 77.83 83.19 8.40 5.21 -0.15 8.42 5.23 -0.13 

99400.00   82.91 74.62 77.80 83.15       8.29 5.11 -0.24 

99300.00   82.89 74.60 77.77 83.11       8.30 5.12 -0.21 

99200.00   82.95 74.57 77.75 83.07       8.38 5.20 -0.12 

99100.00   82.90 74.55 77.72 83.03       8.34 5.18 -0.13 

99000.00 82.85 83.10 74.53 77.70 82.99 8.31 5.15 -0.14 8.57 5.40 0.11 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

98900.00   82.98 74.51 77.67 82.95       8.47 5.31 0.03 

98800.00   82.78 74.49 77.64 82.91       8.29 5.14 -0.13 

98700.00   82.90 74.47 77.62 82.87       8.43 5.28 0.03 

98600.00   83.00 74.45 77.59 82.83       8.55 5.41 0.17 

98500.00 82.76 82.86 74.43 77.57 82.79 8.34 5.20 -0.02 8.43 5.30 0.07 

98400.00   82.86 74.41 77.54 82.75       8.46 5.33 0.12 

98300.00   82.93 74.39 77.51 82.71       8.54 5.41 0.22 

98200.00   82.75 74.37 77.49 82.67       8.38 5.26 0.08 

98100.00   82.61 74.33 77.44 82.60       8.28 5.17 0.01 

98000.00 82.62 82.65 74.30 77.39 82.53 8.32 5.22 0.09 8.35 5.25 0.12 

97900.00   82.63 74.26 77.34 82.45       8.37 5.28 0.18 

97800.00   82.58 74.22 77.30 82.37       8.36 5.28 0.21 

97700.00   82.45 74.18 77.25 82.30       8.27 5.21 0.16 

97600.00   82.46 74.15 77.20 82.22       8.31 5.26 0.24 

97500.00 82.28 82.24 74.11 77.15 82.14 8.17 5.13 0.13 8.13 5.09 0.09 

97400.00   82.20 74.07 77.10 82.06       8.13 5.10 0.14 

97300.00   82.19 74.04 77.05 81.99       8.15 5.14 0.20 

97200.00   82.13 74.00 77.00 81.91       8.13 5.13 0.22 

97100.00   81.96 73.96 76.95 81.83       8.00 5.01 0.12 

97000.00 81.99 81.99 73.92 76.91 81.76 8.07 5.08 0.23 8.07 5.08 0.23 

96900.00   81.86 73.92 76.91 81.76       7.94 4.95 0.10 

96800.00   81.80 73.92 76.91 81.76       7.88 4.89 0.04 

96700.00   81.27 73.92 76.91 81.76       7.35 4.36 -0.49 

96600.00 82.17 82.42 73.92 76.91 81.76 8.25 5.26 0.41 8.50 5.51 0.66 

96500.00 82.57 82.53 73.92 76.91 81.76 8.65 5.66 0.81 8.61 5.62 0.77 

96400.00   82.37 73.92 76.91 81.76       8.45 5.46 0.61 

96300.00   82.48 73.92 76.91 81.76       8.56 5.57 0.72 

96200.00   82.37 73.92 76.91 81.76       8.45 5.46 0.61 

96100.00   82.25 73.92 76.91 81.76       8.33 5.34 0.49 

96000.00 82.08 82.21 73.92 76.91 81.76 8.16 5.17 0.32 8.29 5.30 0.45 

95900.00   82.07 73.92 76.91 81.76       8.15 5.16 0.31 

95800.00   82.11 73.92 76.91 81.76       8.19 5.20 0.35 

95700.00   82.23 73.88 76.87 81.72       8.35 5.36 0.51 

95600.00   82.22 73.84 76.82 81.67       8.38 5.40 0.55 

95500.00 81.96 82.08 73.79 76.77 81.62 8.17 5.19 0.34 8.29 5.30 0.46 

95400.00   82.29 73.74 76.73 81.57       8.54 5.56 0.72 

95300.00   82.26 73.70 76.68 81.52       8.57 5.59 0.74 

95200.00   82.26 73.65 76.63 81.47       8.61 5.63 0.79 

95100.00   82.37 73.60 76.58 81.42       8.77 5.79 0.95 

95000.00   82.24 73.56 76.53 81.37       8.68 5.71 0.86 

94900.00   82.22 73.51 76.48 81.33       8.71 5.74 0.90 

94800.00   82.28 73.46 76.44 81.28       8.82 5.85 1.01 

94700.00   82.11 73.42 76.39 81.23       8.69 5.72 0.88 

94600.00   82.12 73.37 76.34 81.19       8.75 5.78 0.93 

94500.00   82.32 73.32 76.30 81.14       8.99 6.02 1.17 

94400.00   82.16 73.28 76.25 81.10       8.89 5.91 1.06 

94300.00   82.45 73.23 76.21 81.06       9.22 6.24 1.39 

94200.00   82.20 73.18 76.16 81.02       9.01 6.03 1.18 

94100.00   82.08 73.13 76.12 80.97       8.95 5.96 1.11 

94000.00   82.11 73.09 76.08 80.93       9.02 6.04 1.18 

93900.00   82.30 73.04 76.03 80.89       9.26 6.27 1.41 

93800.00   82.28 72.99 75.99 80.85       9.28 6.29 1.43 

93700.00   82.27 72.95 75.94 80.81       9.33 6.33 1.47 

93600.00   82.34 72.90 75.90 80.76       9.44 6.44 1.57 

93500.00   82.19 72.85 75.85 80.72       9.34 6.34 1.47 

93400.00   82.57 72.82 75.82 80.70       9.75 6.75 1.87 

93300.00   82.43 72.79 75.79 80.67       9.63 6.63 1.76 

93200.00   82.52 72.76 75.77 80.64       9.76 6.76 1.88 

93100.00   82.57 72.73 75.74 80.62       9.84 6.83 1.95 

93000.00   82.71 72.70 75.71 80.59       10.01 7.00 2.12 

92900.00   82.68 72.67 75.68 80.57       10.01 7.00 2.12 

92800.00   82.33 72.64 75.65 80.54       9.69 6.68 1.79 

92700.00   81.80 72.61 75.62 80.52       9.19 6.18 1.28 

92600.00   82.59 72.57 75.59 80.49       10.02 7.00 2.11 

92500.00 81.91 82.37 72.54 75.57 80.46 9.37 6.35 1.45 9.83 6.81 1.91 

92400.00   82.74 72.51 75.54 80.44       10.23 7.20 2.30 

92300.00   82.54 72.48 75.51 80.41       10.06 7.03 2.13 

92200.00   82.57 72.45 75.48 80.39       10.11 7.09 2.18 

92100.00   82.59 72.42 75.45 80.36       10.17 7.14 2.23 

92000.00 82.20 82.65 72.40 75.43 80.34 9.80 6.77 1.86 10.25 7.22 2.30 

91900.00   82.78 72.37 75.41 80.32       10.41 7.37 2.46 

91800.00   82.93 72.35 75.39 80.30       10.59 7.55 2.63 

91700.00   83.12 72.32 75.36 80.28       10.79 7.75 2.84 

91600.00   82.92 72.30 75.34 80.26       10.62 7.58 2.66 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

91500.00 82.15 82.80 72.27 75.32 80.24 9.88 6.83 1.91 10.52 7.48 2.56 

91400.00   82.69 72.25 75.30 80.22       10.44 7.39 2.47 

91300.00   82.49 72.22 75.28 80.20       10.27 7.21 2.29 

91200.00   82.79 72.20 75.25 80.18       10.60 7.54 2.62 

91100.00   82.39 72.17 75.23 80.16       10.22 7.16 2.24 

91000.00 81.64 82.20 72.15 75.21 80.14 9.49 6.43 1.50 10.05 6.99 2.07 

90900.00   82.24 72.13 75.19 80.11       10.11 7.05 2.12 

90800.00   82.30 72.10 75.17 80.09       10.20 7.14 2.21 

90700.00   82.14 72.08 75.14 80.07       10.07 7.00 2.07 

90600.00   82.53 72.05 75.12 80.05       10.48 7.41 2.47 

90500.00 82.44 82.76 72.03 75.10 80.03 10.41 7.33 2.40 10.73 7.66 2.73 

90400.00   82.60 72.01 75.08 80.02       10.59 7.51 2.58 

90300.00   82.39 71.99 75.06 80.00       10.40 7.32 2.39 

90200.00   82.36 71.97 75.04 79.98       10.39 7.32 2.38 

90100.00   81.99 71.95 75.02 79.96       10.05 6.97 2.03 

90000.00 81.48 81.69 71.92 75.00 79.94 9.56 6.48 1.54 9.76 6.68 1.75 

89900.00   81.52 71.90 74.98 79.92       9.61 6.53 1.59 

89800.00   81.64 71.88 74.96 79.90       9.76 6.67 1.73 

89700.00   81.68 71.86 74.94 79.89       9.82 6.74 1.80 

89600.00   81.93 71.84 74.92 79.87       10.09 7.01 2.07 

89500.00 81.67 81.82 71.82 74.90 79.85 9.85 6.77 1.82 10.00 6.92 1.97 

89400.00   82.01 71.80 74.88 79.83       10.22 7.13 2.18 

89300.00   81.98 71.77 74.86 79.81       10.21 7.12 2.17 

89200.00   82.17 71.75 74.84 79.79       10.42 7.33 2.38 

89100.00   82.07 71.73 74.82 79.77       10.33 7.24 2.29 

89000.00 82.20 82.13 71.72 74.81 79.76 10.48 7.39 2.44 10.42 7.33 2.38 

88900.00   82.30 71.70 74.79 79.74       10.61 7.51 2.56 

88800.00   82.09 71.68 74.77 79.72       10.41 7.32 2.37 

88700.00   81.94 71.66 74.76 79.71       10.28 7.19 2.24 

88600.00   81.68 71.64 74.74 79.69       10.04 6.94 1.99 

88500.00 81.45 81.59 71.63 74.72 79.67 9.83 6.73 1.78 9.96 6.87 1.92 

88400.00   81.54 71.61 74.70 79.65       9.93 6.83 1.88 

88300.00   81.65 71.59 74.69 79.64       10.06 6.96 2.01 

88200.00 81.60 81.67 71.57 74.67 79.62 10.02 6.93 1.98 10.10 7.00 2.05 

88100.00   81.52 71.56 74.65 79.60       9.96 6.86 1.91 

88000.00 81.50 81.55 71.54 74.64 79.59 9.96 6.86 1.91 10.01 6.91 1.96 

87900.00   81.94 71.52 74.62 79.57       10.42 7.32 2.37 

87800.00   82.00 71.50 74.60 79.55       10.50 7.40 2.45 

87700.00   82.02 71.49 74.58 79.53       10.53 7.43 2.48 

87600.00   81.86 71.47 74.57 79.52       10.39 7.29 2.34 

87500.00 81.67 81.95 71.45 74.55 79.50 10.22 7.12 2.17 10.50 7.40 2.46 

87400.00   82.23 71.43 74.53 79.48       10.79 7.69 2.75 

87300.00   82.27 71.42 74.51 79.46       10.86 7.76 2.81 

87200.00   82.31 71.40 74.50 79.44       10.91 7.81 2.87 

87100.00   82.18 71.38 74.48 79.42       10.80 7.70 2.76 

87000.00 82.15 82.27 71.37 74.46 79.41 10.78 7.68 2.74 10.90 7.81 2.86 

86900.00   82.49 71.35 74.44 79.39       11.14 8.05 3.10 

86800.00   82.51 71.33 74.43 79.37       11.18 8.09 3.14 

86700.00   82.57 71.31 74.41 79.35       11.25 8.16 3.22 

86600.00   82.52 71.30 74.39 79.33       11.22 8.13 3.19 

86500.00 82.18 82.24 71.28 74.37 79.31 10.90 7.80 2.86 10.96 7.87 2.93 

86400.00   81.80 71.26 74.35 79.30       10.53 7.44 2.50 

86300.00   81.87 71.25 74.34 79.28       10.62 7.53 2.59 

86200.00   81.70 71.23 74.32 79.26       10.47 7.38 2.44 

86100.00   81.36 71.19 74.28 79.23       10.17 7.08 2.14 

86000.00 81.08 81.23 71.16 74.25 79.19 9.92 6.83 1.89 10.07 6.97 2.03 

85900.00   81.22 71.12 74.22 79.16       10.10 7.00 2.06 

85800.00   81.89 71.09 74.19 79.13       10.80 7.70 2.76 

85700.00   81.92 71.05 74.15 79.10       10.87 7.77 2.82 

85600.00   82.14 71.02 74.12 79.07       11.12 8.02 3.07 

85500.00 81.94 82.00 70.99 74.09 79.04 10.95 7.85 2.90 11.02 7.92 2.97 

85400.00   82.14 70.95 74.06 79.01       11.18 8.08 3.13 

85300.00   81.59 70.92 74.02 78.98       10.67 7.57 2.61 

85200.00   81.92 70.88 73.99 78.94       11.03 7.93 2.97 

85100.00   81.51 70.85 73.96 78.91       10.66 7.55 2.60 

85000.00 81.47 81.51 70.81 73.93 78.88 10.66 7.54 2.59 10.70 7.59 2.63 

84900.00   81.53 70.78 73.89 78.85       10.75 7.64 2.68 

84800.00   81.86 70.74 73.86 78.82       11.12 8.00 3.04 

84700.00   82.43 70.71 73.83 78.79       11.72 8.60 3.64 

84600.00   82.42 70.67 73.79 78.75       11.76 8.64 3.68 

84500.00 82.28 82.50 70.55 73.68 78.64 11.73 8.60 3.64 11.95 8.82 3.86 

84400.00   81.97 70.44 73.57 78.53       11.54 8.40 3.44 

84300.00   81.88 70.32 73.47 78.43       11.55 8.41 3.45 

84200.00   81.57 70.21 73.36 78.32       11.36 8.21 3.25 



    

FRWLP Design Water Surface Profiles    72 
 

Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
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Line 

CVFED  
Elevation 

@ 
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100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

84100.00   81.78 70.10 73.26 78.22       11.68 8.52 3.56 

84000.00   81.75 69.97 73.13 78.09       11.78 8.62 3.66 

83900.00   81.44 69.84 73.01 77.97       11.60 8.43 3.47 

83800.00   81.27 69.71 72.88 77.84       11.55 8.39 3.43 

83700.00   81.00 69.61 72.78 77.74       11.39 8.22 3.26 

83600.00   80.96 69.55 72.72 77.68       11.42 8.24 3.28 

83500.00   80.58 69.48 72.66 77.62       11.10 7.93 2.97 

83400.00   80.54 69.42 72.59 77.55       11.12 7.95 2.99 

83300.00   80.36 69.35 72.53 77.49       11.01 7.83 2.87 

83200.00   80.34 69.29 72.47 77.43       11.05 7.87 2.91 

83100.00   80.17 69.23 72.40 77.36       10.94 7.76 2.80 

83000.00 80.35 80.19 69.18 72.36 77.32 11.17 7.99 3.03 11.01 7.83 2.87 

82900.00   80.45 69.14 72.32 77.28       11.31 8.13 3.17 

82800.00   79.77 69.10 72.29 77.25       10.67 7.48 2.52 

82700.00   79.49 69.06 72.25 77.21       10.43 7.24 2.28 

82600.00   79.31 69.02 72.21 77.17       10.29 7.10 2.14 

82500.00 79.40 79.23 68.98 72.18 77.14 10.41 7.22 2.26 10.25 7.05 2.09 

82400.00   79.16 68.94 72.14 77.10       10.22 7.02 2.06 

82300.00   79.07 68.90 72.10 77.06       10.17 6.97 2.01 

82200.00   79.11 68.87 72.07 77.03       10.24 7.04 2.08 

82100.00   79.18 68.84 72.04 77.00       10.34 7.14 2.18 

82000.00 78.97 78.92 68.81 72.02 76.98 10.15 6.95 1.99 10.11 6.90 1.94 

81900.00   78.69 68.78 71.99 76.95       9.90 6.70 1.74 

81800.00   78.53 68.75 71.96 76.92       9.78 6.57 1.61 

81700.00   78.83 68.72 71.93 76.89       10.10 6.89 1.93 

81600.00   78.70 68.70 71.91 76.87       10.01 6.80 1.84 

81500.00 78.99 79.00 68.67 71.88 76.84 10.32 7.11 2.15 10.34 7.12 2.16 

81400.00   79.03 68.64 71.85 76.81       10.39 7.18 2.22 

81300.00   79.24 68.61 71.82 76.78       10.63 7.42 2.46 

81200.00   79.21 68.58 71.80 76.76       10.63 7.41 2.45 

81100.00   79.15 68.55 71.77 76.73       10.60 7.38 2.42 

81000.00 79.02 79.00 68.52 71.74 76.70 10.50 7.28 2.32 10.47 7.26 2.30 

80900.00   78.80 68.49 71.71 76.67       10.31 7.09 2.13 

80800.00   79.06 68.47 71.69 76.65       10.59 7.37 2.41 

80700.00   78.79 68.45 71.67 76.63       10.34 7.12 2.16 

80600.00   78.90 68.44 71.66 76.62       10.46 7.24 2.28 

80500.00 78.66 78.68 68.42 71.64 76.60 10.24 7.02 2.06 10.26 7.04 2.08 

80400.00   78.62 68.40 71.62 76.58       10.22 7.00 2.04 

80300.00   79.07 68.38 71.60 76.56       10.69 7.47 2.51 

80200.00   79.05 68.36 71.58 76.54       10.69 7.47 2.51 

80100.00   79.19 68.34 71.56 76.52       10.84 7.62 2.66 

80000.00 79.16 79.16 68.32 71.54 76.50 10.84 7.62 2.66 10.83 7.61 2.65 

79900.00   79.04 68.31 71.53 76.49       10.74 7.52 2.56 

79800.00   79.11 68.29 71.51 76.47       10.82 7.60 2.64 

79700.00   79.12 68.27 71.49 76.45       10.85 7.63 2.67 

79600.00   79.12 68.25 71.47 76.43       10.87 7.65 2.69 

79500.00 79.24 79.04 68.23 71.45 76.41 11.01 7.79 2.83 10.81 7.59 2.63 

79400.00   79.21 68.21 71.43 76.39       11.00 7.78 2.82 

79300.00   79.24 68.18 71.40 76.36       11.06 7.84 2.88 

79200.00   79.04 68.15 71.38 76.34       10.89 7.66 2.70 

79100.00   79.31 68.13 71.35 76.31       11.18 7.96 3.00 

79000.00 79.16 79.26 68.10 71.33 76.28 11.06 7.84 2.88 11.16 7.93 2.98 

78900.00   79.16 68.08 71.30 76.26       11.09 7.86 2.90 

78800.00   79.16 68.05 71.28 76.23       11.11 7.88 2.93 

78700.00   78.83 68.02 71.25 76.21       10.81 7.58 2.62 

78600.00   78.73 68.00 71.23 76.18       10.74 7.50 2.55 

78500.00 78.85 78.87 67.97 71.21 76.16 10.88 7.64 2.69 10.90 7.66 2.71 

78400.00   78.38 67.95 71.18 76.13       10.43 7.20 2.25 

78300.00   78.22 67.92 71.16 76.11       10.30 7.06 2.11 

78200.00   78.69 67.89 71.13 76.08       10.79 7.56 2.60 

78100.00   79.21 67.87 71.11 76.06       11.34 8.10 3.15 

78000.00 79.14 79.17 67.84 71.08 76.03 11.30 8.06 3.11 11.34 8.10 3.15 

77900.00   78.93 67.81 71.05 75.99       11.12 7.88 2.93 

77800.00   78.74 67.78 71.02 75.96       10.96 7.72 2.78 

77700.00   78.61 67.74 70.98 75.93       10.87 7.63 2.69 

77600.00   78.13 67.71 70.95 75.89       10.42 7.18 2.24 

77500.00 78.24 78.56 67.68 70.92 75.86 10.56 7.32 2.38 10.88 7.64 2.70 

77400.00   78.72 67.65 70.89 75.82       11.07 7.83 2.90 

77300.00   78.41 67.62 70.86 75.79       10.79 7.55 2.62 

77200.00   78.45 67.58 70.82 75.75       10.87 7.63 2.70 

77100.00   78.45 67.55 70.79 75.72       10.90 7.66 2.73 

77000.00 78.27 78.40 67.52 70.76 75.69 10.75 7.51 2.59 10.88 7.64 2.71 

76900.00   78.36 67.49 70.73 75.65       10.87 7.63 2.71 

76800.00   77.99 67.46 70.70 75.62       10.53 7.29 2.37 
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Field Survey Elevations CVFED Elevations 
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76700.00   78.15 67.44 70.68 75.59       10.72 7.48 2.56 

76600.00   78.16 67.42 70.66 75.57       10.74 7.50 2.59 

76500.00 78.16 78.36 67.39 70.63 75.55 10.77 7.53 2.62 10.96 7.72 2.81 

76400.00   78.30 67.37 70.61 75.52       10.93 7.69 2.78 

76300.00   78.18 67.35 70.59 75.50       10.83 7.59 2.68 

76200.00   77.93 67.33 70.57 75.48       10.60 7.36 2.45 

76100.00   77.73 67.31 70.55 75.46       10.42 7.18 2.27 

76000.00 77.74 77.78 67.29 70.53 75.43 10.45 7.21 2.31 10.49 7.25 2.35 

75900.00   77.94 67.27 70.51 75.41       10.67 7.43 2.53 

75800.00   78.17 67.25 70.49 75.39       10.93 7.69 2.79 

75700.00   77.96 67.22 70.46 75.36       10.74 7.50 2.60 

75600.00   77.99 67.20 70.44 75.34       10.79 7.55 2.65 

75500.00 78.05 78.11 67.18 70.42 75.32 10.87 7.63 2.74 10.92 7.68 2.79 

75400.00   77.90 67.16 70.40 75.29       10.73 7.49 2.60 

75300.00   77.51 67.13 70.37 75.26       10.37 7.13 2.24 

75200.00   77.55 67.10 70.34 75.22       10.45 7.21 2.33 

75100.00   77.61 67.06 70.30 75.18       10.55 7.31 2.43 

75000.00 77.85 77.95 67.02 70.26 75.14 10.83 7.59 2.71 10.93 7.69 2.81 

74900.00   78.00 66.99 70.23 75.10       11.01 7.77 2.90 

74800.00   77.77 66.95 70.19 75.06       10.81 7.57 2.70 

74700.00   77.39 66.92 70.16 75.02       10.48 7.24 2.37 

74600.00   77.48 66.88 70.12 74.98       10.60 7.36 2.50 

74500.00 77.32 77.57 66.84 70.08 74.95 10.48 7.24 2.37 10.72 7.48 2.62 

74400.00   77.54 66.81 70.05 74.91       10.73 7.49 2.63 

74300.00   77.56 66.77 70.01 74.87       10.79 7.55 2.70 

74200.00   77.31 66.73 69.97 74.83       10.58 7.34 2.49 

74100.00   77.54 66.70 69.94 74.79       10.84 7.60 2.75 

74000.00 77.29 77.46 66.67 69.91 74.75 10.62 7.38 2.53 10.79 7.56 2.71 

73900.00   77.56 66.64 69.88 74.72       10.92 7.68 2.84 

73800.00   77.62 66.61 69.84 74.68       11.01 7.77 2.93 

73700.00   77.62 66.58 69.81 74.65       11.04 7.80 2.97 

73600.00   77.30 66.55 69.78 74.62       10.76 7.52 2.69 

73500.00 77.19 77.43 66.52 69.75 74.58 10.67 7.43 2.60 10.91 7.68 2.85 

73400.00   77.50 66.49 69.72 74.55       11.01 7.77 2.95 

73300.00   77.60 66.46 69.69 74.51       11.14 7.91 3.09 

73200.00   77.46 66.43 69.66 74.48       11.04 7.80 2.98 

73100.00   77.51 66.39 69.63 74.44       11.12 7.89 3.07 

73000.00 77.39 77.43 66.36 69.60 74.41 11.03 7.80 2.98 11.07 7.83 3.02 

72900.00   77.11 66.33 69.56 74.38       10.77 7.54 2.73 

72800.00   76.75 66.31 69.54 74.35       10.44 7.22 2.41 

72700.00   76.81 66.29 69.52 74.33       10.52 7.29 2.49 

72600.00   77.04 66.27 69.50 74.30       10.77 7.54 2.73 

72500.00 77.12 77.13 66.25 69.48 74.28 10.87 7.64 2.83 10.88 7.65 2.84 

72400.00   77.09 66.23 69.46 74.26       10.86 7.63 2.83 

72300.00   76.99 66.21 69.44 74.24       10.78 7.55 2.75 

72200.00   77.05 66.19 69.42 74.22       10.86 7.63 2.83 

72100.00   76.88 66.17 69.39 74.19       10.71 7.49 2.69 

72000.00 76.96 77.10 66.15 69.37 74.17 10.81 7.58 2.78 10.95 7.72 2.93 

71900.00   76.86 66.13 69.35 74.15       10.73 7.50 2.71 

71800.00   76.76 66.11 69.33 74.13       10.65 7.43 2.64 

71700.00   76.54 66.09 69.31 74.10       10.45 7.22 2.43 

71600.00   76.49 66.07 69.29 74.08       10.42 7.20 2.41 

71500.00 76.82 76.85 66.05 69.27 74.06 10.77 7.55 2.76 10.80 7.58 2.79 

71400.00   76.69 66.02 69.25 74.03       10.67 7.45 2.66 

71300.00   76.50 66.00 69.22 74.01       10.50 7.28 2.49 

71200.00   76.81 65.97 69.20 73.98       10.83 7.61 2.83 

71100.00   76.72 65.95 69.17 73.96       10.77 7.55 2.76 

71000.00 76.58 76.64 65.92 69.15 73.93 10.66 7.43 2.65 10.72 7.50 2.71 

70900.00   76.68 65.90 69.12 73.90       10.79 7.56 2.78 

70800.00   76.66 65.87 69.10 73.88       10.79 7.57 2.79 

70700.00   76.49 65.85 69.07 73.85       10.64 7.42 2.64 

70600.00   76.76 65.82 69.05 73.82       10.94 7.71 2.94 

70500.00 76.46 76.72 65.79 69.02 73.80 10.66 7.44 2.66 10.92 7.70 2.92 

70400.00   76.80 65.77 69.00 73.77       11.03 7.80 3.03 

70300.00   76.66 65.74 68.97 73.74       10.92 7.69 2.92 

70200.00   76.95 65.72 68.95 73.72       11.23 8.01 3.23 

70100.00   76.74 65.69 68.92 73.69       11.05 7.82 3.05 

70000.00 76.54 76.82 65.67 68.90 73.67 10.87 7.64 2.87 11.16 7.93 3.16 

69900.00   76.76 65.64 68.87 73.64       11.12 7.89 3.12 

69800.00   76.26 65.62 68.85 73.61       10.64 7.41 2.64 

69700.00   76.11 65.59 68.82 73.59       10.52 7.28 2.52 

69600.00   76.10 65.57 68.80 73.56       10.54 7.30 2.54 

69500.00 75.96 75.87 65.54 68.78 73.54 10.42 7.18 2.43 10.33 7.10 2.34 

69400.00   75.85 65.52 68.75 73.51       10.33 7.10 2.34 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

69300.00   75.76 65.49 68.73 73.48       10.27 7.03 2.28 

69200.00   76.05 65.47 68.71 73.46       10.58 7.34 2.59 

69100.00   76.03 65.44 68.68 73.43       10.58 7.35 2.60 

69000.00 76.39 76.27 65.42 68.66 73.40 10.97 7.73 2.99 10.85 7.61 2.87 

68900.00   75.97 65.40 68.63 73.38       10.58 7.34 2.60 

68800.00   75.97 65.37 68.61 73.35       10.60 7.36 2.62 

68700.00   76.07 65.35 68.59 73.33       10.72 7.48 2.74 

68600.00   76.06 65.32 68.56 73.30       10.74 7.50 2.76 

68500.00 76.26 76.19 65.29 68.53 73.27 10.97 7.73 2.99 10.90 7.66 2.92 

68400.00   75.78 65.27 68.51 73.24       10.51 7.27 2.53 

68300.00   75.91 65.24 68.48 73.21       10.67 7.43 2.69 

68200.00   75.89 65.21 68.45 73.19       10.68 7.44 2.71 

68100.00   75.67 65.19 68.43 73.16       10.48 7.24 2.51 

68000.00 75.64 75.53 65.16 68.40 73.13 10.48 7.24 2.51 10.37 7.13 2.40 

67900.00   75.43 65.13 68.37 73.10       10.30 7.06 2.33 

67800.00   75.50 65.11 68.35 73.07       10.39 7.15 2.42 

67700.00   75.47 65.08 68.32 73.04       10.39 7.15 2.43 

67600.00   75.58 65.05 68.29 73.02       10.53 7.29 2.57 

67500.00 75.54 75.48 65.03 68.27 72.99 10.51 7.27 2.55 10.46 7.22 2.49 

67400.00   75.29 65.00 68.24 72.96       10.29 7.05 2.33 

67300.00   75.45 64.97 68.21 72.93       10.47 7.23 2.52 

67200.00   75.48 64.95 68.19 72.91       10.53 7.29 2.58 

67100.00   75.21 64.93 68.17 72.88       10.28 7.04 2.33 

67000.00 75.07 74.78 64.91 68.15 72.86 10.16 6.92 2.21 9.87 6.63 1.92 

66900.00   74.69 64.88 68.12 72.83       9.81 6.57 1.86 

66800.00   74.92 64.86 68.10 72.80       10.06 6.82 2.12 

66700.00   74.65 64.84 68.08 72.78       9.81 6.57 1.87 

66600.00   74.92 64.81 68.05 72.75       10.10 6.86 2.17 

66500.00 75.04 74.85 64.79 68.03 72.73 10.25 7.01 2.31 10.06 6.82 2.13 

66400.00   74.78 64.77 68.01 72.70       10.01 6.77 2.08 

66300.00   74.64 64.75 67.99 72.68       9.89 6.65 1.96 

66200.00   74.59 64.72 67.96 72.65       9.87 6.63 1.95 

66100.00   74.28 64.70 67.94 72.62       9.58 6.34 1.66 

66000.00 74.34 74.21 64.68 67.92 72.60 9.66 6.42 1.74 9.52 6.28 1.61 

65900.00   74.52 64.67 67.91 72.58       9.85 6.61 1.93 

65800.00   74.42 64.65 67.89 72.56       9.77 6.53 1.86 

65700.00   74.28 64.63 67.87 72.55       9.64 6.40 1.73 

65600.00   74.19 64.62 67.86 72.53       9.58 6.34 1.67 

65500.00 74.51 74.06 64.60 67.84 72.51 9.90 6.66 2.00 9.46 6.22 1.55 

65400.00   73.94 64.59 67.83 72.49       9.35 6.11 1.44 

65300.00   73.87 64.57 67.81 72.47       9.30 6.06 1.40 

65200.00   74.05 64.55 67.79 72.46       9.50 6.26 1.59 

65100.00   74.00 64.54 67.78 72.44       9.46 6.22 1.56 

65000.00 74.29 73.83 64.52 67.76 72.42 9.77 6.53 1.87 9.31 6.07 1.41 

64900.00   73.91 64.51 67.75 72.40       9.41 6.17 1.51 

64800.00   73.68 64.49 67.73 72.38       9.19 5.95 1.29 

64700.00   73.28 64.47 67.71 72.36       8.80 5.56 0.91 

64600.00   74.08 64.46 67.70 72.35       9.62 6.38 1.74 

64500.00 74.31 74.02 64.45 67.68 72.33 9.86 6.62 1.98 9.57 6.33 1.69 

64400.00   73.49 64.43 67.67 72.31       9.06 5.82 1.18 

64300.00   73.58 64.42 67.65 72.29       9.16 5.92 1.29 

64200.00   73.57 64.41 67.64 72.28       9.17 5.93 1.30 

64100.00   73.40 64.39 67.62 72.26       9.00 5.77 1.14 

64000.00 73.11 72.77 64.38 67.61 72.24 8.73 5.50 0.87 8.39 5.16 0.53 

63900.00   72.76 64.37 67.59 72.22       8.40 5.17 0.54 

63800.00   72.82 64.35 67.58 72.20       8.47 5.24 0.61 

63700.00   72.78 64.34 67.56 72.19       8.44 5.22 0.60 

63600.00   72.74 64.33 67.55 72.17       8.41 5.19 0.57 

63500.00 72.89 72.41 64.31 67.53 72.15 8.58 5.36 0.74 8.09 4.87 0.26 

63400.00   72.15 64.30 67.52 72.13       7.85 4.63 0.02 

63300.00   72.24 64.29 67.51 72.11       7.95 4.73 0.12 

63200.00   72.15 64.27 67.49 72.10       7.87 4.66 0.05 

63100.00   72.13 64.26 67.48 72.08       7.87 4.66 0.05 

63000.00 72.42 71.98 64.25 67.46 72.06 8.18 4.96 0.36 7.73 4.52 -0.09 

62900.00   72.14 64.23 67.45 72.05       7.91 4.69 0.09 

62800.00   72.08 64.22 67.43 72.03       7.86 4.65 0.05 

62700.00   72.02 64.21 67.42 72.01       7.82 4.61 0.01 

62600.00   71.96 64.19 67.40 72.00       7.77 4.56 -0.03 

62500.00 72.30 71.92 64.18 67.39 71.98 8.12 4.91 0.32 7.74 4.53 -0.06 

62400.00   72.32 64.17 67.37 71.96       8.15 4.94 0.36 

62300.00   72.39 64.15 67.36 71.94       8.23 5.03 0.44 

62200.00   72.03 64.14 67.34 71.93       7.89 4.69 0.11 

62100.00   72.08 64.13 67.33 71.91       7.96 4.76 0.17 

62000.00 72.29 72.11 64.11 67.31 71.89 8.18 4.98 0.40 8.00 4.80 0.22 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

61900.00   72.15 64.10 67.30 71.88       8.05 4.85 0.27 

61800.00   71.99 64.09 67.29 71.86       7.90 4.70 0.12 

61700.00   71.65 64.08 67.28 71.85       7.57 4.37 -0.20 

61600.00   71.41 64.07 67.27 71.84       7.35 4.15 -0.42 

61500.00 71.66 71.40 64.05 67.25 71.82 7.60 4.40 -0.17 7.35 4.15 -0.42 

61400.00   71.49 64.04 67.24 71.81       7.45 4.25 -0.31 

61300.00   71.65 64.03 67.23 71.79       7.62 4.42 -0.15 

61200.00   71.56 64.02 67.22 71.78       7.55 4.35 -0.21 

61100.00   71.49 64.01 67.21 71.76       7.48 4.28 -0.27 

61000.00 71.55 71.53 63.99 67.19 71.75 7.56 4.36 -0.20 7.54 4.34 -0.22 

60900.00   71.47 63.98 67.18 71.73       7.49 4.29 -0.26 

60800.00   71.18 63.97 67.17 71.72       7.21 4.01 -0.54 

60700.00   71.14 63.96 67.16 71.70       7.18 3.98 -0.57 

60600.00   71.13 63.95 67.15 71.69       7.18 3.98 -0.56 

60500.00 71.19 70.95 63.93 67.13 71.68 7.26 4.06 -0.48 7.01 3.81 -0.73 

60400.00   71.20 63.92 67.12 71.66       7.28 4.08 -0.46 

60300.00   71.24 63.91 67.11 71.65       7.33 4.13 -0.41 

60200.00   71.58 63.90 67.10 71.64       7.68 4.48 -0.06 

60100.00   71.30 63.89 67.09 71.63       7.41 4.21 -0.32 

60000.00 71.68 71.40 63.88 67.08 71.62 7.80 4.60 0.07 7.52 4.32 -0.21 

59900.00   71.65 63.87 67.07 71.60       7.78 4.58 0.05 

59800.00   71.54 63.86 67.06 71.59       7.68 4.49 -0.05 

59700.00   71.13 63.85 67.04 71.58       7.28 4.09 -0.45 

59600.00   70.78 63.84 67.03 71.57       6.94 3.74 -0.79 

59500.00 71.06 70.75 63.83 67.02 71.56 7.23 4.04 -0.49 6.92 3.73 -0.81 

59400.00   70.93 63.82 67.01 71.54       7.12 3.92 -0.61 

59300.00   70.83 63.81 67.00 71.53       7.02 3.83 -0.71 

59200.00   70.88 63.80 66.99 71.52       7.08 3.89 -0.65 

59100.00   70.99 63.79 66.98 71.51       7.20 4.01 -0.52 

59000.00 71.24 70.86 63.78 66.97 71.50 7.46 4.27 -0.26 7.09 3.90 -0.63 

58900.00   70.84 63.77 66.96 71.49       7.08 3.89 -0.64 

58800.00   70.78 63.76 66.95 71.48       7.02 3.83 -0.69 

58700.00   70.47 63.75 66.94 71.47       6.72 3.53 -1.00 

58600.00   70.24 63.74 66.93 71.46       6.50 3.31 -1.22 

58500.00 70.83 70.41 63.74 66.93 71.45 7.09 3.90 -0.63 6.67 3.48 -1.05 

58400.00   70.52 63.73 66.92 71.45       6.79 3.60 -0.93 

58300.00   70.51 63.72 66.91 71.44       6.79 3.60 -0.92 

58200.00   70.46 63.72 66.91 71.43       6.75 3.56 -0.97 

58100.00   70.51 63.71 66.90 71.42       6.80 3.61 -0.92 

58000.00 70.91 70.48 63.70 66.89 71.42 7.20 4.01 -0.51 6.78 3.59 -0.94 

57900.00   70.53 63.70 66.89 71.41       6.83 3.64 -0.88 

57800.00   70.50 63.69 66.88 71.40       6.81 3.62 -0.90 

57700.00   70.50 63.68 66.87 71.39       6.82 3.63 -0.89 

57600.00   70.54 63.68 66.87 71.39       6.86 3.67 -0.85 

57500.00 70.75 70.55 63.67 66.86 71.38 7.07 3.88 -0.63 6.88 3.69 -0.83 

57400.00   70.30 63.67 66.86 71.37       6.63 3.44 -1.07 

57300.00   70.32 63.66 66.85 71.36       6.66 3.47 -1.04 

57200.00   70.13 63.65 66.84 71.36       6.47 3.28 -1.23 

57100.00   70.02 63.65 66.84 71.35       6.37 3.18 -1.33 

57000.00 70.25 70.08 63.64 66.83 71.34 6.61 3.42 -1.09 6.44 3.25 -1.27 

56900.00   70.27 63.63 66.82 71.33       6.64 3.45 -1.06 

56800.00   70.34 63.62 66.81 71.32       6.72 3.53 -0.98 

56700.00   70.48 63.62 66.81 71.31       6.86 3.67 -0.84 

56600.00   70.60 63.61 66.80 71.30       6.99 3.80 -0.71 

56500.00 70.94 70.57 63.60 66.79 71.29 7.34 4.15 -0.35 6.97 3.78 -0.72 

56400.00   70.58 63.59 66.78 71.29       6.98 3.79 -0.71 

56300.00   70.50 63.58 66.77 71.28       6.92 3.73 -0.77 

56200.00   70.47 63.58 66.77 71.27       6.90 3.71 -0.79 

56100.00   70.53 63.57 66.76 71.26       6.96 3.77 -0.73 

56000.00 70.77 70.27 63.56 66.75 71.25 7.21 4.02 -0.48 6.71 3.52 -0.98 

55900.00   69.95 63.55 66.74 71.24       6.40 3.21 -1.29 

55800.00   69.83 63.54 66.73 71.23       6.28 3.09 -1.40 

55700.00   69.61 63.53 66.72 71.22       6.07 2.88 -1.61 

55600.00   69.67 63.53 66.72 71.21       6.15 2.96 -1.53 

55500.00 70.19 69.68 63.52 66.71 71.20 6.67 3.48 -1.01 6.16 2.97 -1.52 

55400.00   69.70 63.51 66.70 71.19       6.19 3.01 -1.48 

55300.00   69.73 63.50 66.68 71.17       6.24 3.05 -1.44 

55200.00   69.94 63.48 66.67 71.16       6.46 3.27 -1.22 

55100.00   70.20 63.47 66.66 71.15       6.73 3.54 -0.95 

55000.00 70.91 70.32 63.46 66.65 71.14 7.45 4.26 -0.23 6.86 3.68 -0.81 

54900.00   70.42 63.45 66.63 71.12       6.97 3.78 -0.71 

54800.00   70.16 63.44 66.62 71.11       6.72 3.54 -0.95 

54700.00   70.10 63.43 66.61 71.10       6.67 3.49 -1.00 

54600.00   70.25 63.41 66.59 71.08       6.84 3.66 -0.83 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
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Line 

CVFED  
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100YR 
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500YR  
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Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 
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Freeboard 

500YR 
Freeboard 

54500.00 70.60 70.26 63.40 66.58 71.06 7.20 4.02 -0.46 6.86 3.68 -0.80 

54400.00   70.07 63.38 66.56 71.05       6.69 3.51 -0.97 

54300.00   70.13 63.37 66.55 71.03       6.76 3.58 -0.90 

54200.00   69.90 63.35 66.53 71.01       6.55 3.37 -1.11 

54100.00   69.88 63.34 66.52 70.99       6.54 3.36 -1.12 

54000.00 70.38 69.97 63.33 66.51 70.98 7.06 3.88 -0.59 6.64 3.46 -1.01 

53900.00   69.94 63.31 66.49 70.96       6.62 3.44 -1.02 

53800.00   69.92 63.30 66.48 70.94       6.62 3.44 -1.02 

53700.00   70.22 63.28 66.46 70.92       6.94 3.76 -0.70 

53600.00   70.31 63.27 66.45 70.91       7.05 3.87 -0.59 

53500.00 70.22 69.99 63.25 66.43 70.89 6.96 3.78 -0.68 6.74 3.56 -0.90 

53400.00   69.87 63.24 66.42 70.88       6.63 3.45 -1.01 

53300.00   70.08 63.23 66.41 70.87       6.85 3.67 -0.79 

53200.00   70.23 63.22 66.39 70.85       7.01 3.83 -0.63 

53100.00   70.12 63.21 66.38 70.84       6.92 3.74 -0.72 

53000.00 70.56 70.58 63.19 66.36 70.82 7.37 4.20 -0.26 7.39 4.22 -0.24 

52900.00   70.54 63.18 66.35 70.81       7.36 4.19 -0.27 

52800.00   70.57 63.17 66.34 70.80       7.41 4.24 -0.22 

52700.00   70.39 63.16 66.33 70.78       7.23 4.06 -0.39 

52600.00   70.07 63.15 66.32 70.77       6.92 3.75 -0.71 

52500.00 70.23 69.99 63.14 66.31 70.76 7.10 3.93 -0.53 6.86 3.69 -0.77 

52400.00   69.97 63.13 66.30 70.75       6.84 3.67 -0.78 

52300.00   69.83 63.11 66.28 70.73       6.71 3.54 -0.91 

52200.00   69.69 63.10 66.27 70.72       6.58 3.41 -1.03 

52100.00   69.63 63.09 66.26 70.71       6.53 3.36 -1.08 

52000.00 70.24 69.97 63.08 66.25 70.69 7.15 3.98 -0.46 6.89 3.72 -0.73 

51900.00   70.14 63.07 66.24 70.68       7.07 3.90 -0.54 

51800.00   69.99 63.06 66.23 70.67       6.93 3.76 -0.68 

51700.00   69.98 63.05 66.22 70.66       6.93 3.76 -0.68 

51600.00   70.05 63.04 66.21 70.65       7.00 3.83 -0.60 

51500.00 71.20 70.07 63.04 66.20 70.64 8.16 5.00 0.56 7.04 3.87 -0.56 

51400.00   70.59 63.03 66.19 70.63       7.56 4.40 -0.03 

51300.00   70.76 63.02 66.18 70.62       7.74 4.57 0.14 

51200.00   70.09 63.01 66.17 70.60       7.08 3.92 -0.51 

51100.00     63.00 66.16 70.59             

51000.00     62.99 66.15 70.58             

50900.00     62.98 66.14 70.57             

50800.00     62.98 66.14 70.56             

50700.00     62.97 66.13 70.55             

50600.00     62.96 66.12 70.54             

50500.00     62.95 66.11 70.53             

50400.00     62.94 66.10 70.52             

50300.00     62.93 66.09 70.51             

50200.00     62.92 66.08 70.49             

50100.00     62.91 66.07 70.48             

50000.00     62.91 66.06 70.47             

49900.00     62.90 66.05 70.46          STAR   

49800.00     62.89 66.04 70.45          BEND   

49700.00     62.88 66.03 70.44          AREA   

49600.00     62.83 65.98 70.38             

49500.00     62.78 65.92 70.32             

49400.00     62.73 65.87 70.26             

49300.00     62.67 65.81 70.19             

49200.00     62.62 65.75 70.12             

49100.00     62.56 65.69 70.05             

49000.00     62.50 65.63 69.98             

48900.00     62.44 65.57 69.92             

48800.00     62.37 65.51 69.85             

48700.00     62.20 65.34 69.67             

48600.00     62.03 65.16 69.47             

48500.00     61.92 65.04 69.35             

48400.00     61.86 64.98 69.28             

48300.00     61.79 64.92 69.21             

48200.00     61.73 64.86 69.14             

48100.00     61.67 64.79 69.07             

48000.00     61.64 64.76 69.04             

47900.00     61.62 64.73 69.01             

47800.00   68.78 61.59 64.70 68.97       7.19 4.07 -0.19 

47700.00   68.75 61.56 64.67 68.94       7.19 4.08 -0.19 

47600.00   68.74 61.53 64.64 68.91       7.21 4.10 -0.16 

47500.00 70.15 69.31 61.51 64.61 68.87 8.65 5.54 1.28 7.81 4.70 0.44 

47400.00   68.72 61.48 64.58 68.84       7.24 4.13 -0.12 

47300.00   68.64 61.45 64.55 68.81       7.19 4.09 -0.16 

47200.00   68.39 61.42 64.53 68.77       6.97 3.87 -0.38 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

47100.00   68.09 61.39 64.50 68.74       6.70 3.60 -0.65 

47000.00 68.41 67.75 61.37 64.47 68.71 7.04 3.94 -0.30 6.38 3.28 -0.96 

46900.00   67.53 61.34 64.44 68.67       6.19 3.09 -1.14 

46800.00   67.76 61.31 64.40 68.64       6.45 3.35 -0.88 

46700.00   67.45 61.28 64.37 68.61       6.17 3.07 -1.16 

46600.00   67.43 61.25 64.34 68.57       6.17 3.08 -1.15 

46500.00 67.87 67.50 61.23 64.31 68.54 6.65 3.56 -0.67 6.28 3.19 -1.04 

46400.00   67.46 61.20 64.28 68.51       6.26 3.17 -1.05 

46300.00 67.97 67.41 61.17 64.25 68.47 6.80 3.72 -0.50 6.24 3.16 -1.07 

46200.00   67.43 61.14 64.22 68.44       6.29 3.21 -1.01 

46100.00   67.41 61.11 64.19 68.41       6.29 3.22 -1.00 

46000.00 68.11 67.60 61.09 64.16 68.37 7.02 3.95 -0.26 6.51 3.44 -0.77 

45900.00   67.63 61.06 64.13 68.34       6.58 3.50 -0.70 

45800.00   67.75 61.03 64.10 68.30       6.72 3.65 -0.55 

45700.00   67.89 61.00 64.07 68.27       6.89 3.82 -0.38 

45600.00   68.07 60.97 64.04 68.23       7.10 4.03 -0.17 

45500.00 68.05 67.71 60.94 64.01 68.20 7.11 4.04 -0.14 6.77 3.70 -0.48 

45400.00   67.61 60.91 63.98 68.16       6.69 3.63 -0.56 

45300.00   67.31 60.89 63.95 68.13       6.42 3.36 -0.82 

45200.00   67.39 60.86 63.92 68.09       6.54 3.47 -0.70 

45100.00   67.36 60.83 63.89 68.06       6.53 3.47 -0.70 

45000.00 67.91 67.78 60.79 63.85 68.01 7.12 4.06 -0.10 6.98 3.93 -0.23 

44900.00   67.87 60.76 63.81 67.97       7.11 4.06 -0.10 

44800.00   67.37 60.72 63.77 67.92       6.65 3.60 -0.55 

44700.00   67.13 60.69 63.73 67.88       6.44 3.40 -0.74 

44600.00   67.11 60.65 63.69 67.83       6.45 3.42 -0.72 

44500.00 67.26 66.98 60.62 63.65 67.78 6.64 3.61 -0.52 6.36 3.33 -0.81 

44400.00   67.02 60.58 63.61 67.74       6.43 3.41 -0.72 

44300.00   67.19 60.55 63.57 67.69       6.64 3.62 -0.51 

44200.00   66.97 60.51 63.53 67.65       6.46 3.45 -0.67 

44100.00   67.23 60.48 63.49 67.60       6.75 3.75 -0.37 

44000.00 67.43 67.38 60.44 63.45 67.56 6.98 3.98 -0.13 6.93 3.93 -0.18 

43900.00   67.47 60.41 63.41 67.51       7.06 4.07 -0.04 

43800.00   67.25 60.38 63.37 67.46       6.88 3.88 -0.21 

43700.00   67.29 60.34 63.33 67.42       6.95 3.96 -0.13 

43600.00   66.96 60.31 63.29 67.37       6.65 3.67 -0.41 

43500.00 66.95 66.79 60.27 63.25 67.33 6.68 3.71 -0.37 6.52 3.54 -0.53 

43400.00   66.71 60.24 63.21 67.28       6.47 3.50 -0.57 

43300.00   67.21 60.20 63.17 67.24       7.01 4.04 -0.02 

43200.00   67.41 60.17 63.13 67.19       7.24 4.28 0.22 

43100.00   67.55 60.14 63.10 67.15       7.41 4.45 0.40 

43000.00 67.39 67.22 60.10 63.06 67.10 7.29 4.33 0.29 7.11 4.16 0.11 

42900.00   67.49 60.07 63.02 67.06       7.42 4.47 0.43 

42800.00   66.99 60.04 62.99 67.02       6.95 4.00 -0.03 

42700.00   66.60 60.01 62.95 66.97       6.60 3.65 -0.37 

42600.00   66.93 59.97 62.91 66.93       6.96 4.02 0.00 

42500.00 67.17 66.98 59.94 62.88 66.89 7.23 4.30 0.29 7.04 4.11 0.10 

42400.00   67.15 59.91 62.84 66.84       7.24 4.31 0.30 

42300.00   66.84 59.87 62.80 66.80       6.96 4.03 0.04 

42200.00   66.82 59.84 62.77 66.76       6.98 4.06 0.07 

42100.00   66.95 59.81 62.73 66.71       7.14 4.23 0.24 

42000.00 67.06 66.90 59.78 62.69 66.67 7.28 4.36 0.39 7.12 4.21 0.23 

41900.00   67.00 59.74 62.66 66.63       7.26 4.35 0.38 

41800.00   67.30 59.71 62.62 66.58       7.59 4.68 0.72 

41700.00   67.09 59.68 62.58 66.54       7.41 4.50 0.55 

41600.00   66.90 59.64 62.54 66.49       7.26 4.36 0.41 

41500.00 67.05 66.92 59.61 62.50 66.44 7.44 4.55 0.60 7.32 4.42 0.48 

41400.00   67.37 59.57 62.46 66.39       7.80 4.91 0.98 

41300.00   66.75 59.53 62.41 66.34       7.23 4.34 0.41 

41200.00   66.80 59.49 62.37 66.29       7.31 4.43 0.51 

41100.00   66.57 59.45 62.32 66.24       7.12 4.24 0.33 

41000.00 66.65 66.63 59.41 62.28 66.19 7.24 4.37 0.46 7.22 4.35 0.44 

40900.00   66.77 59.37 62.23 66.13       7.41 4.54 0.64 

40800.00   66.74 59.33 62.19 66.08       7.41 4.55 0.66 

40700.00   66.59 59.29 62.15 66.03       7.30 4.44 0.56 

40600.00   66.62 59.25 62.10 65.98       7.37 4.52 0.64 

40500.00 66.82 66.90 59.21 62.06 65.93 7.61 4.76 0.89 7.69 4.85 0.97 

40400.00   66.77 59.17 62.01 65.88       7.60 4.76 0.89 

40300.00   66.73 59.13 61.97 65.83       7.60 4.76 0.90 

40200.00   66.56 59.09 61.93 65.78       7.46 4.63 0.78 

40100.00   66.46 59.06 61.89 65.73       7.40 4.57 0.73 

40000.00 66.60 66.58 59.03 61.85 65.69 7.57 4.75 0.92 7.55 4.73 0.90 

39900.00   66.52 59.00 61.81 65.64       7.52 4.71 0.88 

39800.00   66.42 58.96 61.77 65.59       7.46 4.65 0.83 



    

FRWLP Design Water Surface Profiles    78 
 

Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 
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100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

39700.00   66.36 58.93 61.73 65.54       7.43 4.63 0.82 

39600.00   66.51 58.90 61.69 65.50       7.61 4.81 1.01 

39500.00 66.22 66.19 58.86 61.66 65.45 7.36 4.56 0.77 7.32 4.53 0.74 

39400.00   66.35 58.83 61.62 65.40       7.52 4.74 0.95 

39300.00   66.31 58.80 61.58 65.35       7.52 4.74 0.96 

39200.00   66.10 58.76 61.54 65.31       7.34 4.56 0.79 

39100.00   66.03 58.73 61.50 65.26       7.30 4.53 0.77 

39000.00 66.10 65.97 58.70 61.47 65.23 7.40 4.63 0.87 7.28 4.51 0.75 

38900.00   65.99 58.67 61.44 65.19       7.32 4.55 0.79 

38800.00   65.92 58.64 61.41 65.16       7.28 4.51 0.76 

38700.00   65.92 58.61 61.37 65.13       7.31 4.55 0.79 

38600.00   66.20 58.58 61.34 65.10       7.61 4.85 1.10 

38500.00 66.23 66.27 58.55 61.31 65.06 7.68 4.92 1.17 7.72 4.96 1.21 

38400.00   66.22 58.52 61.28 65.03       7.70 4.94 1.19 

38300.00   66.32 58.49 61.25 65.00       7.82 5.07 1.32 

38200.00   66.06 58.46 61.22 64.97       7.59 4.84 1.09 

38100.00   66.12 58.43 61.19 64.93       7.69 4.94 1.19 

38000.00 66.13 66.13 58.40 61.16 64.90 7.73 4.98 1.23 7.73 4.97 1.23 

37900.00   66.12 58.37 61.13 64.87       7.75 5.00 1.25 

37800.00   65.95 58.35 61.10 64.83       7.61 4.86 1.12 

37700.00   65.81 58.32 61.07 64.80       7.49 4.74 1.01 

37600.00   65.91 58.30 61.04 64.77       7.61 4.87 1.14 

37500.00 66.07 66.03 58.27 61.01 64.73 7.80 5.06 1.33 7.76 5.02 1.30 

37400.00   66.07 58.25 60.98 64.70       7.83 5.09 1.37 

37300.00   65.82 58.22 60.95 64.67       7.60 4.87 1.15 

37200.00   65.87 58.20 60.92 64.63       7.67 4.94 1.23 

37100.00   65.64 58.17 60.89 64.60       7.47 4.75 1.04 

37000.00 65.62 65.56 58.15 60.87 64.57 7.47 4.75 1.05 7.41 4.70 0.99 

36900.00   65.49 58.12 60.84 64.53       7.37 4.65 0.95 

36800.00   65.29 58.10 60.81 64.50       7.19 4.48 0.79 

36700.00   65.56 58.07 60.78 64.47       7.48 4.78 1.09 

36600.00   65.42 58.05 60.75 64.43       7.37 4.67 0.98 

36500.00 65.22 65.22 58.02 60.72 64.40 7.20 4.50 0.82 7.20 4.50 0.82 

36400.00   65.18 58.00 60.69 64.37       7.18 4.48 0.81 

36300.00   64.85 57.97 60.66 64.33       6.88 4.19 0.52 

36200.00   64.82 57.93 60.62 64.28       6.89 4.20 0.54 

36100.00   64.72 57.90 60.57 64.22       6.82 4.15 0.49 

36000.00 65.00 65.00 57.86 60.53 64.17 7.14 4.47 0.83 7.14 4.48 0.83 

35900.00   65.03 57.82 60.48 64.11       7.21 4.55 0.91 

35800.00   65.24 57.78 60.44 64.06       7.46 4.81 1.18 

35700.00   65.29 57.74 60.39 64.01       7.55 4.90 1.29 

35600.00   65.15 57.71 60.34 63.95       7.45 4.81 1.20 

35500.00 65.28 65.30 57.67 60.30 63.90 7.61 4.98 1.38 7.63 5.00 1.40 

35400.00   65.19 57.63 60.25 63.85       7.56 4.94 1.35 

35300.00   65.01 57.59 60.21 63.79       7.42 4.80 1.21 

35200.00   65.32 57.55 60.16 63.74       7.77 5.16 1.58 

35100.00   65.42 57.51 60.12 63.69       7.91 5.30 1.73 

35000.00 65.30 65.37 57.48 60.07 63.63 7.82 5.23 1.67 7.90 5.30 1.74 

34900.00   65.36 57.44 60.03 63.58       7.92 5.33 1.78 

34800.00   65.50 57.42 60.00 63.55       8.09 5.50 1.95 

34700.00   65.44 57.39 59.97 63.52       8.05 5.46 1.92 

34600.00   65.20 57.37 59.95 63.49       7.83 5.25 1.71 

34500.00 65.16 65.16 57.34 59.92 63.46 7.82 5.24 1.71 7.82 5.24 1.71 

34400.00   64.99 57.32 59.89 63.42       7.67 5.10 1.56 

34300.00   65.02 57.30 59.87 63.39       7.73 5.16 1.63 

34200.00   64.97 57.27 59.84 63.36       7.70 5.13 1.61 

34100.00   64.89 57.25 59.81 63.33       7.64 5.07 1.55 

34000.00 65.17 65.07 57.23 59.78 63.30 7.94 5.38 1.86 7.84 5.29 1.77 

33900.00   64.72 57.20 59.76 63.27       7.51 4.96 1.45 

33800.00   64.90 57.18 59.73 63.24       7.72 5.17 1.66 

33700.00   64.81 57.16 59.70 63.21       7.66 5.11 1.60 

33600.00   64.89 57.13 59.68 63.18       7.75 5.21 1.71 

33500.00 64.79 64.66 57.11 59.65 63.15 7.68 5.14 1.64 7.56 5.02 1.52 

33400.00   64.64 57.08 59.62 63.11       7.56 5.02 1.53 

33300.00   64.55 57.06 59.59 63.08       7.48 4.95 1.47 

33200.00   64.45 57.04 59.56 63.04       7.41 4.89 1.41 

33100.00   64.35 57.01 59.53 63.01       7.33 4.81 1.34 

33000.00 64.54 64.52 56.99 59.51 62.97 7.55 5.03 1.57 7.53 5.01 1.55 

32900.00   64.38 56.97 59.48 62.94       7.42 4.91 1.44 

32800.00   64.35 56.94 59.45 62.90       7.41 4.90 1.45 

32700.00   64.39 56.92 59.42 62.87       7.47 4.97 1.52 

32600.00   64.44 56.90 59.39 62.83       7.54 5.05 1.61 

32500.00 64.39 64.35 56.87 59.36 62.80 7.52 5.03 1.59 7.47 4.98 1.55 

32400.00   64.64 56.85 59.34 62.77       7.79 5.30 1.87 
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32300.00   64.41 56.83 59.31 62.73       7.59 5.10 1.68 

32200.00 64.40 64.40 56.79 59.27 62.68 7.60 5.13 1.71 7.60 5.13 1.71 

32100.00   64.26 56.76 59.23 62.63       7.51 5.04 1.63 

32000.00   64.37 56.72 59.18 62.58       7.65 5.19 1.79 

31900.00   64.39 56.68 59.14 62.53       7.71 5.25 1.87 

31800.00   64.15 56.65 59.09 62.47       7.51 5.06 1.68 

31700.00 64.06 64.18 56.61 59.05 62.42 7.45 5.01 1.64 7.57 5.13 1.76 

31600.00   63.91 56.57 59.01 62.37       7.34 4.90 1.54 

31500.00 63.84 63.85 56.54 58.96 62.32 7.30 4.87 1.52 7.32 4.89 1.54 

31400.00   63.73 56.50 58.92 62.26       7.23 4.81 1.47 

31300.00   63.69 56.46 58.88 62.21       7.23 4.82 1.48 

31200.00   63.83 56.43 58.84 62.17       7.40 4.99 1.66 

31100.00   63.77 56.41 58.82 62.15       7.35 4.94 1.62 

31000.00 63.82 63.75 56.40 58.80 62.13 7.42 5.02 1.69 7.35 4.95 1.62 

30900.00   63.72 56.38 58.78 62.10       7.34 4.94 1.61 

30800.00   63.77 56.36 58.76 62.08       7.41 5.01 1.69 

30700.00   63.79 56.34 58.74 62.06       7.45 5.05 1.73 

30600.00   63.37 56.32 58.72 62.04       7.05 4.65 1.34 

30500.00 63.33 63.45 56.31 58.70 62.02 7.03 4.63 1.32 7.14 4.74 1.43 

30400.00   63.47 56.29 58.68 61.99       7.19 4.79 1.48 

30300.00   63.44 56.27 58.66 61.97       7.17 4.78 1.47 

30200.00   63.39 56.25 58.64 61.95       7.14 4.75 1.44 

30100.00   63.14 56.23 58.62 61.93       6.91 4.52 1.21 

30000.00 63.21 63.24 56.21 58.60 61.91 7.00 4.61 1.31 7.03 4.64 1.34 

29900.00   63.75 56.21 58.60 61.90       7.55 5.16 1.86 

29800.00   63.57 56.20 58.59 61.89       7.37 4.98 1.68 

29700.00   63.14 56.20 58.59 61.89       6.94 4.55 1.25 

29600.00   63.09 56.19 58.58 61.89       6.89 4.51 1.20 

29500.00 63.22 63.03 56.19 58.57 61.88 7.03 4.64 1.33 6.84 4.46 1.15 

29400.00   63.22 56.18 58.57 61.88       7.04 4.65 1.34 

29300.00   63.08 56.18 58.56 61.87       6.90 4.52 1.21 

29200.00   62.80 56.18 58.56 61.87       6.63 4.24 0.93 

29100.00   62.67 56.17 58.55 61.87       6.50 4.12 0.81 

29000.00 62.89 62.62 56.17 58.55 61.86 6.72 4.34 1.03 6.46 4.07 0.76 

28900.00   62.66 56.16 58.54 61.86       6.49 4.11 0.80 

28800.00   62.49 56.16 58.54 61.86       6.34 3.96 0.64 

28700.00   62.66 56.15 58.53 61.85       6.50 4.12 0.80 

28600.00   62.51 56.14 58.52 61.84       6.37 3.99 0.67 

28500.00 62.75 62.80 56.13 58.51 61.83 6.61 4.24 0.92 6.66 4.29 0.97 

28400.00   62.55 56.12 58.50 61.81       6.43 4.05 0.74 

28300.00   62.51 56.11 58.49 61.80       6.40 4.03 0.71 

28200.00   62.31 56.10 58.47 61.79       6.21 3.84 0.52 

28100.00   62.09 56.09 58.46 61.77       6.00 3.63 0.31 

28000.00 62.52 62.49 56.08 58.45 61.76 6.44 4.07 0.76 6.42 4.05 0.74 

27900.00   62.28 56.06 58.43 61.74       6.22 3.85 0.54 

27800.00   64.02 56.05 58.42 61.73       7.97 5.60 2.29 

27700.00   65.23 56.04 58.41 61.71       9.19 6.82 3.52 

27600.00   65.22 56.03 58.39 61.70       9.19 6.82 3.52 

27500.00 65.37 65.59 56.02 58.38 61.69 9.35 6.99 3.69 9.57 7.21 3.90 

27400.00   65.61 56.01 58.37 61.67       9.61 7.25 3.94 

27300.00   66.25 56.00 58.36 61.66       10.26 7.90 4.59 

27200.00   66.35 55.99 58.35 61.65       10.36 8.00 4.70 

27100.00   65.69 55.98 58.34 61.64       9.71 7.35 4.05 

27000.00 65.35 65.63 55.97 58.33 61.63 9.37 7.01 3.71 9.66 7.29 3.99 

26900.00   65.53 55.97 58.33 61.63       9.57 7.20 3.90 

26800.00   65.74 55.96 58.32 61.62       9.78 7.42 4.12 

26700.00   65.37 55.95 58.32 61.62       9.42 7.06 3.76 

26600.00   64.88 55.95 58.31 61.61       8.94 6.57 3.27 

26500.00 65.16 65.13 55.94 58.31 61.61 9.22 6.85 3.55 9.19 6.83 3.53 

26400.00   64.48 55.93 58.30 61.60       8.55 6.18 2.88 

26300.00   63.75 55.93 58.29 61.59       7.82 5.46 2.16 

26200.00   63.82 55.92 58.29 61.59       7.90 5.54 2.24 

26100.00   64.34 55.91 58.28 61.58       8.43 6.06 2.76 

26000.00 65.06 65.03 55.90 58.27 61.57 9.16 6.79 3.49 9.13 6.76 3.46 

25900.00   66.41 55.88 58.25 61.55       10.53 8.16 4.86 

25800.00   66.16 55.86 58.24 61.53       10.30 7.93 4.63 

25700.00   64.85 55.85 58.22 61.51       9.00 6.63 3.33 

25600.00   64.38 55.83 58.20 61.49       8.55 6.18 2.88 

25500.00 65.01 64.93 55.81 58.18 61.48 9.20 6.83 3.53 9.12 6.74 3.45 

25400.00   64.90 55.79 58.17 61.46       9.11 6.74 3.44 

25300.00   64.83 55.78 58.15 61.44       9.06 6.68 3.39 

25200.00   64.98 55.76 58.13 61.42       9.22 6.84 3.56 

25100.00   64.19 55.74 58.12 61.40       8.45 6.08 2.79 

25000.00 63.56 63.45 55.72 58.10 61.39 7.84 5.46 2.17 7.73 5.35 2.07 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

24900.00   64.37 55.71 58.08 61.37       8.67 6.29 3.01 

24800.00   64.38 55.69 58.07 61.35       8.69 6.31 3.03 

24700.00   64.47 55.67 58.05 61.33       8.80 6.42 3.14 

24600.00   63.98 55.66 58.04 61.32       8.32 5.94 2.66 

24500.00 63.79 63.73 55.66 58.04 61.32 8.13 5.75 2.47 8.07 5.69 2.41 

24400.00   63.98 55.66 58.04 61.32       8.32 5.94 2.66 

24300.00   64.02 55.66 58.04 61.32       8.36 5.98 2.70 

24200.00   63.31 55.66 58.04 61.32       7.65 5.27 1.99 

24100.00   63.27 55.66 58.04 61.32       7.61 5.23 1.95 

24000.00 63.93 63.96 55.66 58.04 61.32 8.27 5.89 2.61 8.30 5.92 2.64 

23900.00   64.23 55.66 58.04 61.32       8.57 6.19 2.91 

23800.00   63.75 55.66 58.04 61.32       8.09 5.71 2.43 

23700.00   63.78 55.66 58.04 61.32       8.12 5.74 2.46 

23600.00   63.77 55.66 58.04 61.32       8.11 5.73 2.45 

23500.00 63.46 63.27 55.66 58.04 61.32 7.80 5.42 2.14 7.61 5.23 1.95 

23400.00   63.17 55.66 58.04 61.32       7.51 5.13 1.85 

23300.00   63.35 55.66 58.04 61.32       7.69 5.31 2.03 

23200.00   62.65 55.65 58.03 61.31       7.00 4.62 1.34 

23100.00   62.45 55.64 58.02 61.30       6.81 4.43 1.15 

23000.00 62.88 62.73 55.63 58.01 61.29 7.25 4.87 1.59 7.10 4.72 1.44 

22900.00   62.63 55.62 58.00 61.28       7.01 4.63 1.35 

22800.00   62.28 55.61 57.99 61.27       6.67 4.29 1.01 

22700.00   61.98 55.60 57.97 61.26       6.38 4.01 0.72 

22600.00   61.63 55.59 57.96 61.25       6.04 3.66 0.38 

22500.00 62.07 61.92 55.58 57.95 61.24 6.49 4.12 0.83 6.34 3.96 0.68 

22400.00   62.10 55.57 57.94 61.23       6.53 4.16 0.87 

22300.00   62.52 55.56 57.93 61.22       6.96 4.59 1.30 

22200.00   62.41 55.55 57.92 61.21       6.86 4.49 1.20 

22100.00   62.40 55.54 57.91 61.20       6.86 4.49 1.20 

22000.00 62.10 62.14 55.53 57.90 61.19 6.57 4.20 0.91 6.61 4.24 0.95 

21900.00   62.59 55.53 57.90 61.19       7.07 4.70 1.41 

21800.00   63.15 55.52 57.89 61.18       7.63 5.26 1.97 

21700.00   64.11 55.52 57.89 61.18       8.59 6.22 2.93 

21600.00   63.80 55.51 57.88 61.17       8.28 5.91 2.62 

21500.00 62.98 63.12 55.51 57.88 61.17 7.47 5.10 1.81 7.61 5.24 1.95 

21400.00   63.72 55.50 57.87 61.16       8.21 5.84 2.55 

21300.00   64.26 55.50 57.87 61.16       8.76 6.39 3.10 

21200.00   63.58 55.50 57.87 61.16       8.09 5.72 2.43 

21100.00   62.82 55.49 57.86 61.15       7.33 4.96 1.67 

21000.00 62.20 62.37 55.48 57.85 61.14 6.72 4.35 1.06 6.89 4.52 1.23 

20900.00   63.10 55.46 57.83 61.12       7.63 5.26 1.97 

20800.00   63.07 55.44 57.81 61.10       7.62 5.25 1.96 

20700.00   62.70 55.43 57.80 61.09       7.27 4.90 1.61 

20600.00   62.51 55.41 57.78 61.07       7.10 4.73 1.44 

20500.00 62.20 62.31 55.39 57.76 61.05 6.80 4.43 1.14 6.91 4.54 1.25 

20400.00   62.94 55.38 57.75 61.04       7.57 5.20 1.91 

20300.00   63.54 55.36 57.73 61.02       8.18 5.81 2.52 

20200.00   62.72 55.36 57.72 61.01       7.37 5.00 1.71 

20100.00   62.43 55.35 57.71 61.00       7.08 4.72 1.43 

20000.00   63.01 55.34 57.70 60.99       7.67 5.31 2.02 

19900.00   63.40 55.33 57.69 60.98       8.07 5.71 2.42 

19800.00   62.42 55.32 57.68 60.96       7.10 4.74 1.46 

19700.00   62.68 55.31 57.67 60.95       7.38 5.01 1.73 

19600.00   62.42 55.30 57.66 60.94       7.12 4.76 1.48 

19500.00   63.21 55.29 57.65 60.93       7.92 5.56 2.28 

19400.00   63.81 55.28 57.64 60.92       8.53 6.17 2.90 

19300.00   64.38 55.27 57.63 60.90       9.11 6.75 3.48 

19200.00   62.94 55.26 57.62 60.89       7.69 5.32 2.05 

19100.00   62.56 55.25 57.61 60.88       7.31 4.95 1.68 

19000.00   63.02 55.24 57.60 60.87       7.78 5.42 2.15 

18900.00   62.82 55.23 57.59 60.86       7.59 5.23 1.96 

18800.00   63.41 55.22 57.58 60.84       8.19 5.83 2.57 

18700.00   62.92 55.21 57.57 60.83       7.71 5.35 2.09 

18600.00   63.52 55.20 57.56 60.82       8.32 5.96 2.70 

18500.00   63.65 55.19 57.55 60.81       8.46 6.10 2.84 

18400.00   63.00 55.18 57.54 60.80       7.82 5.46 2.21 

18300.00   63.34 55.17 57.53 60.78       8.17 5.81 2.56 

18200.00   63.30 55.16 57.52 60.77       8.14 5.78 2.53 

18100.00   63.20 55.14 57.50 60.75       8.06 5.70 2.46 

18000.00   63.32 55.12 57.48 60.72       8.20 5.84 2.60 

17900.00   63.10 55.10 57.45 60.69       8.01 5.65 2.41 

17800.00   63.22 55.07 57.43 60.66       8.15 5.79 2.56 

17700.00   63.07 55.05 57.40 60.63       8.03 5.67 2.44 

17600.00   62.11 55.03 57.38 60.61       7.09 4.73 1.51 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
Control 

Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

17500.00   62.27 55.00 57.35 60.58       7.26 4.91 1.69 

17400.00   63.22 54.98 57.33 60.55       8.24 5.89 2.67 

17300.00   63.90 54.96 57.30 60.52       8.95 6.60 3.38 

17200.00   63.65 54.94 57.28 60.49       8.72 6.37 3.16 

17100.00   63.66 54.91 57.26 60.46       8.75 6.41 3.20 

17000.00   63.37 54.89 57.23 60.44       8.48 6.14 2.94 

16900.00   63.66 54.87 57.21 60.41       8.79 6.45 3.25 

16800.00   63.99 54.85 57.19 60.39       9.13 6.79 3.59 

16700.00   63.07 54.84 57.18 60.38       8.23 5.89 2.69 

16600.00   62.73 54.83 57.17 60.37       7.90 5.56 2.36 

16500.00   62.86 54.82 57.16 60.35       8.04 5.70 2.51 

16400.00   62.25 54.81 57.15 60.34       7.44 5.11 1.91 

16300.00   61.60 54.80 57.14 60.33       6.80 4.47 1.28 

16200.00   61.85 54.79 57.12 60.31       7.06 4.73 1.54 

16100.00   62.03 54.78 57.11 60.30       7.25 4.92 1.73 

16000.00   61.99 54.77 57.10 60.29       7.22 4.89 1.70 

15900.00   62.10 54.76 57.09 60.28       7.35 5.01 1.83 

15800.00   61.93 54.75 57.08 60.26       7.18 4.85 1.66 

15700.00   61.41 54.74 57.07 60.25       6.67 4.34 1.16 

15600.00   60.84 54.73 57.06 60.24       6.12 3.79 0.61 

15500.00   61.40 54.71 57.04 60.22       6.69 4.36 1.18 

15400.00   61.23 54.69 57.02 60.19       6.54 4.21 1.04 

15300.00   61.35 54.67 57.00 60.17       6.68 4.36 1.19 

15200.00   61.04 54.65 56.98 60.15       6.38 4.06 0.89 

15100.00   61.87 54.64 56.96 60.12       7.24 4.92 1.75 

15000.00   61.98 54.62 56.94 60.10       7.36 5.04 1.88 

14900.00   62.42 54.60 56.92 60.07       7.82 5.51 2.35 

14800.00   62.21 54.58 56.90 60.05       7.63 5.32 2.17 

14700.00   61.42 54.56 56.88 60.02       6.86 4.55 1.40 

14600.00   61.55 54.54 56.86 60.00       7.01 4.69 1.55 

14500.00   61.95 54.52 56.84 59.97       7.43 5.12 1.98 

14400.00   61.52 54.50 56.81 59.95       7.02 4.70 1.57 

14300.00   60.95 54.48 56.79 59.93       6.47 4.16 1.02 

14200.00   61.32 54.40 56.70 59.81       6.92 4.62 1.51 

14100.00   60.39 54.29 56.58 59.67       6.10 3.81 0.73 

14000.00   60.31 54.19 56.46 59.52       6.12 3.84 0.79 

13900.00   60.48 54.08 56.35 59.38       6.39 4.13 1.10 

13800.00   61.67 54.02 56.28 59.30       7.65 5.39 2.38 

13700.00   61.80 54.00 56.26 59.27       7.80 5.54 2.52 

13600.00   61.90 53.98 56.24 59.25       7.92 5.67 2.66 

13500.00   62.40 53.96 56.21 59.22       8.44 6.18 3.17 

13400.00   62.86 53.94 56.19 59.20       8.92 6.67 3.66 

13300.00   62.03 53.92 56.17 59.17       8.11 5.86 2.86 

13200.00   61.54 53.90 56.15 59.15       7.64 5.40 2.40 

13100.00   61.09 53.88 56.13 59.12       7.20 4.96 1.96 

13000.00   61.28 53.86 56.10 59.10       7.42 5.18 2.18 

12900.00   62.08 53.84 56.08 59.07       8.24 6.00 3.01 

12800.00   62.25 53.82 56.06 59.04       8.43 6.19 3.20 

12700.00   61.75 53.79 56.03 59.01       7.96 5.72 2.74 

12600.00   61.88 53.77 56.00 58.98       8.11 5.88 2.90 

12500.00   61.72 53.74 55.98 58.95       7.98 5.75 2.78 

12400.00   60.02 53.72 55.95 58.91       6.30 4.07 1.10 

12300.00   59.19 53.69 55.92 58.88       5.50 3.27 0.31 

12200.00   58.98 53.67 55.89 58.85       5.31 3.09 0.14 

12100.00   59.47 53.64 55.87 58.81       5.83 3.60 0.66 

12000.00   59.74 53.62 55.84 58.78       6.12 3.90 0.95 

11900.00   60.07 53.59 55.81 58.75       6.48 4.26 1.32 

11800.00   60.18 53.57 55.79 58.72       6.61 4.39 1.46 

11700.00   60.25 53.55 55.76 58.68       6.70 4.49 1.57 

11600.00   60.22 53.52 55.73 58.65       6.70 4.49 1.57 

11500.00   60.23 53.49 55.69 58.61       6.74 4.53 1.62 

11400.00   60.33 53.45 55.66 58.56       6.88 4.67 1.77 

11300.00   60.32 53.42 55.62 58.52       6.90 4.70 1.80 

11200.00   60.20 53.39 55.58 58.47       6.81 4.62 1.73 

11100.00   60.11 53.35 55.54 58.43       6.75 4.56 1.68 

11000.00   60.02 53.32 55.50 58.38       6.70 4.52 1.64 

10900.00   58.74 53.28 55.47 58.34       5.46 3.28 0.41 

10800.00   58.81 53.25 55.43 58.29       5.56 3.38 0.52 

10700.00   60.29 53.22 55.39 58.25       7.08 4.90 2.05 

10600.00   57.60 53.18 55.35 58.20       4.42 2.25 -0.60 

10500.00   57.90 53.17 55.34 58.19       4.72 2.55 -0.30 

10400.00   57.68 53.16 55.34 58.19       4.52 2.35 -0.50 

10300.00   57.85 53.16 55.33 58.18       4.70 2.52 -0.33 

10200.00   57.54 53.15 55.32 58.17       4.39 2.21 -0.64 
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Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 

LEVEE  
DESIGN  

STATION 

Survey  
Elevation 

@ 
Control 

Line 

CVFED  
Elevation 

@ 
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Line 

100YR 
WSE 

200YR 
WSE 

500YR  
WSE 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

100YR 
Freeboard 

200YR 
Freeboard 

500YR 
Freeboard 

10100.00   57.41 53.14 55.32 58.17       4.27 2.09 -0.76 

10000.00   57.40 53.13 55.31 58.16       4.27 2.09 -0.76 

9900.00   57.87 53.13 55.31 58.16       4.75 2.57 -0.28 

9800.00   62.36 53.04 55.21 58.03       9.32 7.16 4.33 

9700.00   58.26 52.81 54.93 57.67       5.45 3.33 0.59 

9600.00   57.35 52.79 54.91 57.64       4.56 2.44 -0.30 

9500.00   56.96 52.77 54.88 57.62       4.19 2.08 -0.66 

9400.00   56.97 52.75 54.86 57.59       4.23 2.11 -0.61 

9300.00   57.03 52.73 54.84 57.56       4.30 2.19 -0.53 

9200.00   56.94 52.71 54.82 57.53       4.23 2.12 -0.59 

9100.00   56.73 52.67 54.78 57.48       4.06 1.95 -0.75 

9000.00   56.73 52.62 54.72 57.41       4.11 2.01 -0.69 

8900.00   56.67 52.57 54.67 57.35       4.10 2.00 -0.68 

8800.00   56.69 52.52 54.61 57.29       4.17 2.08 -0.59 

8700.00   56.84 52.47 54.56 57.22       4.37 2.28 -0.38 

8600.00   56.61 52.43 54.50 57.16       4.18 2.10 -0.55 

8500.00   56.75 52.38 54.45 57.09       4.37 2.30 -0.35 

8400.00   56.53 52.31 54.38 57.01       4.22 2.16 -0.47 

8300.00   56.65 52.22 54.28 56.89       4.42 2.37 -0.24 

8200.00   56.52 52.14 54.18 56.77       4.38 2.34 -0.25 

8100.00   56.18 52.05 54.09 56.66       4.13 2.09 -0.47 

8000.00   56.40 51.96 53.99 56.54       4.43 2.41 -0.14 

7900.00   56.63 51.88 53.89 56.42       4.75 2.73 0.21 

7800.00   56.54 51.79 53.80 56.30       4.75 2.75 0.24 

7700.00   56.38 51.71 53.70 56.19       4.67 2.68 0.19 

7600.00   56.12 51.62 53.61 56.07       4.50 2.52 0.05 

7500.00   56.07 51.54 53.52 55.97       4.53 2.55 0.10 

7400.00   56.10 51.49 53.47 55.91       4.60 2.62 0.19 

7300.00   56.10 51.44 53.42 55.85       4.65 2.68 0.25 

7200.00   56.07 51.39 53.37 55.79       4.68 2.71 0.29 

7100.00   55.60 51.34 53.32 55.73       4.25 2.28 -0.13 

7000.00   55.93 51.29 53.26 55.67       4.63 2.66 0.26 

6900.00   56.92 51.25 53.21 55.60       5.68 3.71 1.32 

6800.00   57.37 51.20 53.16 55.54       6.17 4.21 1.82 

6700.00   57.22 51.15 53.11 55.48       6.08 4.11 1.74 

6600.00   57.17 51.10 53.06 55.42       6.07 4.11 1.75 

6500.00   56.90 51.06 53.02 55.38       5.83 3.87 1.52 

6400.00   57.00 51.05 53.01 55.37       5.95 3.99 1.63 

6300.00   56.75 51.04 53.00 55.35       5.71 3.76 1.40 

6200.00   56.66 51.03 52.99 55.34       5.63 3.67 1.32 

6100.00   56.67 51.02 52.97 55.33       5.66 3.70 1.35 

6000.00   56.89 51.00 52.96 55.31       5.89 3.93 1.58 

5900.00   57.00 50.99 52.95 55.30       6.01 4.05 1.70 

5800.00   56.89 50.98 52.94 55.28       5.91 3.95 1.60 

5700.00   56.70 50.97 52.92 55.27       5.74 3.78 1.43 

5600.00   56.76 50.96 52.91 55.26       5.80 3.85 1.50 

5500.00   56.53 50.94 52.90 55.24       5.59 3.63 1.29 

5400.00   56.43 50.93 52.89 55.23       5.50 3.54 1.20 

5300.00   56.43 50.92 52.87 55.21       5.51 3.56 1.22 

5200.00   56.38 50.91 52.86 55.20       5.47 3.52 1.18 

5100.00   56.18 50.89 52.85 55.19       5.29 3.33 1.00 

5000.00   55.86 50.88 52.84 55.17       4.98 3.02 0.69 

4900.00   56.04 50.87 52.82 55.16       5.17 3.22 0.88 

4800.00   56.26 50.86 52.81 55.14       5.40 3.45 1.11 

4700.00   56.23 50.85 52.80 55.13       5.39 3.43 1.11 

4600.00   56.03 50.83 52.79 55.11       5.20 3.24 0.92 

4500.00   55.78 50.82 52.78 55.10       4.96 3.01 0.68 

4400.00   56.09 50.81 52.76 55.09       5.28 3.33 1.00 

4300.00   56.35 50.80 52.75 55.07       5.56 3.60 1.28 

4200.00   55.82 50.79 52.74 55.06       5.04 3.08 0.76 

4100.00   55.79 50.77 52.73 55.04       5.01 3.06 0.74 

4000.00   55.92 50.76 52.71 55.03       5.16 3.21 0.89 

3900.00   55.73 50.75 52.70 55.02       4.98 3.02 0.71 

3800.00   55.64 50.74 52.69 55.00       4.91 2.96 0.64 

3700.00   55.60 50.73 52.68 54.99       4.87 2.92 0.61 

3600.00   55.57 50.71 52.66 54.97       4.85 2.90 0.59 

3500.00   55.61 50.66 52.61 54.90       4.95 3.00 0.70 

3400.00   55.52 50.59 52.53 54.81       4.93 2.99 0.71 

3300.00   55.48 50.52 52.46 54.71       4.96 3.02 0.76 

3200.00   55.46 50.45 52.38 54.62       5.01 3.08 0.84 

3100.00   55.38 50.38 52.31 54.53       5.00 3.07 0.86 

3000.00   55.38 50.31 52.23 54.43       5.07 3.15 0.95 

2900.00   55.13 50.24 52.16 54.34       4.89 2.97 0.79 

2800.00   54.88 50.17 52.08 54.24       4.71 2.80 0.64 



    

FRWLP Design Water Surface Profiles    83 
 

Table 5-1.  Feather River West Levee Project Freeboard Analysis 

      
Field Survey Elevations CVFED Elevations 
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500YR 
Freeboard 
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Freeboard 
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Freeboard 

500YR 
Freeboard 

2700.00   54.87 50.10 52.01 54.15       4.77 2.86 0.72 

2600.00   55.23 50.03 51.93 54.06       5.20 3.29 1.17 

2500.00   55.01 49.96 51.86 53.97       5.05 3.15 1.04 

2400.00   55.02 49.91 51.80 53.89       5.11 3.21 1.13 

2300.00   55.19 49.86 51.74 53.81       5.33 3.44 1.38 

2200.00   55.06 49.80 51.69 53.73       5.26 3.38 1.33 

2100.00   54.84 49.75 51.63 53.65       5.10 3.22 1.19 

2000.00   54.69 49.69 51.57 53.57       5.00 3.12 1.12 

1900.00   54.74 49.64 51.51 53.49       5.10 3.23 1.25 

1800.00   54.61 49.59 51.45 53.41       5.03 3.16 1.20 

1700.00   54.58 49.53 51.39 53.34       5.04 3.19 1.24 

1600.00   54.70 49.49 51.34 53.26       5.21 3.36 1.43 

1500.00   54.53 49.44 51.28 53.19       5.09 3.25 1.34 

1400.00   54.42 49.39 51.23 53.12       5.03 3.19 1.30 

1300.00   54.58 49.34 51.17 53.05       5.24 3.41 1.53 
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7 ATTACHMENTS 

A. PBI Datum Conversion for Select Gages 

 

B. Vertical Datum Conversion TM 

 

C. DWR 1957 Profile 

 

D. October 2010 Water Surface Profiles 

 

E. June 2011 Water Surface Profiles 

 

F. September 2011 Water Surface Profiles 

 

G. December 2011 Water Surface Profiles 

 

H. USACE Technical Review Comments 

 

I. MBK Technical Review Comments 

 

 

 
















































