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Meeting of the Central Valley Flood Protection Board 
January 23, 2015 

 
Staff Report  

 
Decker Island LLC, Sacramento River, Sacramento County 

 
1.0 – ITEM  
 
Consider approval of Draft Permit No. 18944.  
(Attachment B) 
 
 
2.0 – APPLICANT  
 
Decker Island LLC 
 
 
3.0 – LOCATION  
 
The project is located on the land-side and water-side slopes and crown of the left bank 
levee and within channel of the Sacramento River at Levee Mile 3.55, Unit No. 2, 
Reclamation District 341 (Sacramento River, Sacramento County, see Attachment(s) 
A). 
The project is within the Sacramento San Joaquin Delta. 
 
 
4.0 – PROJECT DESCRIPTION  
 
The applicant has applied to the Central Valley Flood Protection Board (Board) for an 
encroachment permit to install a buried electrical conduit under the landside levee 
slope, under the levee crown and under the waterside levee slope and channel.  See 
Attachment(s) C 
 
 
5.0 - AUTHORITY OF THE BOARD 
 
California Water Code § 8534, 8590 – 8610.5, and 8700 - 8710 
 
California Code of Regulations, Title 23 (Title 23) 
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• § 6, Need for a Permit 

 
• § 7, Endorsement by Local Maintaining Agency 
 
• § 13.2 Consent Calendar 
 
• § 112, Streams Regulated and Non-permissible Work Periods 

 
• § 120, Levees 
 
• § 123, Pipelines, Conduits and Utility Lines. 

 
 

6.0 – BACKGROUND 
 
Decker Island LLC has purchased and is mining dredge spoils that were deposited on 
Decker Island from past Sacramento River channel dredging operations.  Prior to 
shipping, the dredge spoils are mined and trucked to a central point on the island where 
they are cleaned, classified, stockpiled and eventually moved by conveyor belt to a dock 
where the cleaned and classified material is loaded on barges.  Currently, the 
processing plant and conveyor system are powered 100% by diesel-generated 
electricity. 
 
Due to environmental and cost issues associated with the diesel-powered generator, 
the applicant is applying to the Central Valley Flood Protection Board (Board) for a 
permit allowing the applicant to cross the levee and channel with an electrical conduit 
that will minimize said environmental and cost issues. 
 
 
7.0 – PROJECT ANALYSIS 
 
The project as proposed will not compromise the functionality and/or maintenance of the 
Sacramento River Flood Control Project Works. 
 
7.1 – Hydraulic Analysis 
 
While the scope of the work for this project does not require a hydraulic analysis, a 
scour analysis (Attachment E) was performed to demonstrate that the proposed depth 
of the buried cable would not be impacted by scour within the channel.  The U.S. Army 
Corps of Engineers (USACE) has reviewed the scour analysis and concurs with its 
findings. 
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7.2 – Geotechnical Analysis 
 
The scope of the work for this project does not require a geotechnical analysis. 
 
8.0 – AGENCY COMMENTS AND ENDORSEMENTS  
 
The comments and endorsements associated with this project, from all pertinent 
agencies are shown below: 
 

• The USACE comment letter was received on December 10, 2014, and indicated 
that the USACE District Engineer has no objection to the project, subject to 
conditions.  This letter has been incorporated into the permit as Exhibit A. 

 
• Reclamation District 341 has endorsed the project with conditions which are 

attached to this staff report as Attachment D.  All applicable conditions have been 
incorporated into Permit No. 18944. 

 
 
9.0 – CEQA ANALYSIS  
 
Board staff has prepared the following CEQA findings:  
 
The Board, as a responsible agency under CEQA, has reviewed an Initial 
Study/Mitigated Negative Declaration (IS/MND) (SCH Number: 2014032039, March 
2014) and Mitigation Measures for the Decker Island Electrical Crossing Project 
prepared by the lead agency, Reclamation District 341.  These documents, including 
project design, may be viewed or downloaded from the Central Valley Flood Protection 
Board website at http://www.cvfpb.ca.gov/meetings/2014/09-26-2014.cfm under a link 
for this agenda item.  These documents are also available for review in hard copy at the 
Board and the Reclamation District 341 offices. 

Reclamation District 341 determined that the project would not have a significant effect 
on the environment on May 13, 2014 and adopted Resolution 2014-03.  A Notice of 
Determination was filed on May 13, 2014 with the State Clearinghouse and the 
Sacramento and Solano County Clerks.  Board staff finds that although the proposed 
project could have a potentially significant effect on the environment, there will not be a 
significant effect in this case because revisions in the project have been made by or 
agreed to by the project proponent.  The project proponent has incorporated mandatory 
mitigation measures into the project plans to avoid identified impacts or to mitigate such 
impacts to a point where no significant impacts will occur.  These mitigation measures 
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are included in the project proponent’s IS/MND and address impacts to biological 
resources and cultural resources.  The description of the mitigation measures are 
further described in the adopted IS/MND. 
 
 
10.0 – SECTION 8610.5 CONSIDERATIONS 
 
1. Evidence that the Board admits into its record from any party, State or local public 

agency, or nongovernmental organization with expertise in flood or flood plain 
management: 
 
The Board will make its decision based on the evidence in the permit application and 
attachments, this staff report, and any other evidence presented by any individual or 
group. 

 
2. The best available science that related to the scientific issues presented by the 

executive officer, legal counsel, the Department or other parties that raise credible 
scientific issues. 

 
The accepted industry standards for the work proposed under this permit as 
regulated by Title 23 have been applied to the review of this permit. 

 
3. Effects of the decision on the entire State Plan of Flood Control, and consistency of 

the proposed project with the Central Valley Flood Protection Plan as adopted by 
Board Resolution 2012-25 on June 29, 2012: 

 
This project has no adverse effects on facilities of the State Plan of Flood Control 
and is consistent with the Central Valley Flood Protection Plan.  The project site will 
be managed and maintained to all applicable standards by Decker Island LLC.  
 
The Delta Stewardship Council, and its authorizing statutes, requires that any 
actions in the Delta be consistent with the Delta Plan.  Based upon the completion of 
the Covered Action Checklist prepared by the Council, the project is exempt from 
being a Covered Action because there is no evidence that the burial of this cable will 
have either a substantial positive or negative impact on the achievement of one or 
both of the co-equal goals or the implementation of a government-sponsored flood 
control program to reduce risk to people, property, and State interests in the Delta, 
that is directly or indirectly caused by the project on its own or when the project’s 
incremental effect is considered together with the impacts of other closely-related 
past, present, or reasonably foreseeable future projects. 
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4. Effects of reasonable projected future events, including, but not limited to, changes 

in hydrology, climate, and development within the applicable watershed: 
 

There will be no impacts to the proposed project from reasonable projected future 
events. 

 
 
11.0 – STAFF RECOMMENDATION  
 
Staff recommends that the Board: 
 

1. Adopt the CEQA findings and approve the permit and direct staff to file a Notice 
of Determination with the State Clearinghouse.  

 
2. Direct the Executive Officer to take the necessary actions to execute the permit.  

 
 
12.0 – LIST OF ATTACHMENTS  
 
A.  Location Maps and Photos 
B.  Draft Permit No. 18944 w/Exhibit A 
C.  Plans 
D.  District Endorsement 
E.  Scour Analysis 
 
 
 
 
Design Review:  Sterling Sorenson WREA 
Environmental Review:  Andrea Buckley, Senior Environmental Scientist 
Document Review:  Mitra Emami P.E., Permitting Section Chief, 
  Len Marino P.E., Chief Engineer 
Legal Review:  Nicole Rinke, Counsel 
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        Decker Island
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Decker Island  
Scour Analysis for Horseshoe Bend 

Prepared for: Kjeldsen, Sinnock and Neudeck, Inc. August 14, 2014 

Prepared by:  Michael Rossiter, P.E. 

Reviewed by:  Dave Peterson, P.E.  

1.0 INTRODUCTION 

Decker Island is located near the downstream mouth of the Sacramento River in a tidal area 
about 15 miles upstream of Suisun Bay. It is surrounded by the main channel of the 
Sacramento River on its western side and by Horseshoe Bend on its eastern side (Figure 1). 
Horseshoe Bend is the site of a proposed electrical conduit crossing which would bring a 
PG&E line to a quarry on Decker Island. The electrical conduit is proposed to be buried 5-
feet below the Horseshoe Bend channel bottom (Figure 2).  

Figure 1. Study location. 

Sacramento River

Horseshoe Bend

DECKER ISLAND

Approximate 
location of  
proposed conduit 
crossing 
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Figure 2. Cross section at proposed conduit crossing. 

A basic scour analysis was completed to assess the scour potential at the proposed conduit 
crossing site in Horseshoe Bend for a 100-year design flow event. Specifically, general scour 
and bed form scour were analyzed.  

General scour occurs in streams particularly during high flow events where particles are 
detached from the riverbed and transported downstream. The amount of particles detached, 
resulting in a certain scour depth, depends on the velocity and/or the volume of the flow, and 
on the grain size of the particles.  

The general scour analysis included in this Technical Memorandum (TM) comes with the 
assumption and qualification that past or future dredging activities in the area will not cause 
head-cutting and will not affect the thalweg of Horseshoe Bend. Dredging plans and any 
affiliated head-cutting potential were not assessed for this analysis. However, based on 
discussions with KSN, Inc.: (a) the Horseshoe Bend channel geometry has demonstrated to 
be reasonably static, (b) no future dredging activities are expected within Horseshoe Bend, 
and (c) Horseshoe Bend is in an area where sediment deposition and aggradation typically 
occur. In addition, current and historical navigation charts were collected from the National 
Oceanic and Atmospheric Administration (NOAA) and are presented in this TM to document 
changes seen in the channel bottom of Horseshoe Bend over the years. 

Bed form scour occurs as flow patterns form dunes and anti-dunes on the channel bottom. 
Anti-dunes are troughs that cut below the channel bed. Potential anti-dune depth was 
estimated for this analysis. 

Many industry-standard methods are available for determining scour potential. Several of the 
available methods are presented in this TM to show a variety of results. 

2.0 DATA SOURCES

As previously discussed, the primary data needed for a scour analysis include: channel bed 
material and grain size, flow/volumes for a design event, and stream flow velocities for a 
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design event. This section of the TM documents the sources of the data that are used and 
applied to the methods described later in the Calculations and Analysis section.  

Channel Bed Material 

Krazan and Associates, a geotechnical engineering company working with KSN, Inc. on the 
Decker Island study, classified channel bed material as primarily silty sands (Classification 
Code: SM). The median grain size (D50) of this type of soil is typically estimated to be 
around 0.25 mm1. 

Flows and Velocities 

The USACE developed the Common Features HEC-RAS model2 which covers the entire 
Sacramento River system and has been widely used for planning and pre-design studies over 
the past several years. The model is well suited for this study as it includes 100-year 
simulations and has output available specifically for Horseshoe Bend. No other gaged data is 
available for flows and velocities within Horseshoe Bend.  100-year model output at the 
conduit crossing estimated flows and mean channel velocities at 37,500 cfs and 0.6 ft/sec, 
respectively.  

Horseshoe Bend is a short, 2.8-mile reach that is bounded by the Sacramento River on both 
sides. Note that velocities are particularly low within Horseshoe Bend as it is not a free-
flowing reach due to backwater resistance from the Sacramento River.  

100-year Water Surface Elevation 

Two sources of 100-year water surface elevation (WSEL) estimates were considered for the 
scour analysis. The USACE Common Features HEC-RAS model simulates the 100-year 
riverine flow event in the Sacramento River system and estimates the WSEL in Horseshoe 
Bend at 8.6-feet (NAVD88). 

Because Horseshoe Bend is in an area that is highly influenced by tides, WSELs can also be 
estimated for 100-year high tide events. The USACE “Sacramento-San Joaquin Delta Special 
Study”3 estimated the 100-year WSEL at 10.3-feet (NAVD88).  

To remain conservative, the higher 100-year WSEL (10.3 feet NAVD88) was used in this 
analysis.  

1 USACE- Coastal Engineering Research Center. “Coastal Engineering Technical Note”. CETN II-29. 
December 1991. 
2 USACE- Sacramento District. “Sacramento River Basin HEC-RAS Model Release 4 (NAVD’88 Version)”. 4 
June 2012. 
3 USACE-Sacramento District. “Sacramento-San Joaquin Delta Special Study”. Hydrology Office Report, 
February 1992. 
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Channel Geometry 

Flow depths and top widths are also needed for certain scour calculations. Channel geometry 
at the proposed conduit crossing was provided by KSN, Inc. and is shown in Figure 2. 
Topographic information within Horseshoe Bend is based on a 2013 multibeam bathymetric 
survey by Etrac Engineering, Inc. A 100-year WSEL of 10.3-feet (NAVD88) was assumed 
when calculating average flow depths and top widths. 

3.0 CALCULATIONS & ANALYSIS

The parameters discussed in the previous section were applied to several industry-standard 
methods for assessing scour potential. The following is a presentation of results for each 
method:  

USACE Permissible Channel Velocities 

Source: USACE. “Hydraulic Design of Flood Control Channels”. Engineering Manual 1110-2-1601. 

As stated in USACE EM 1601, the following table “gives a set of permissible velocities that 
can be used as a guide to design nonscouring flood control channels”. 

Table 1. USACE suggested maximum permissible mean channel velocities (USACE EM 1601). 

Channel material at the study location consists of fine sand which has a permissible mean 
channel velocity of 2.0 feet/sec. 100-year design velocities within Horseshoe Bend are 0.6 
feet/sec which is below the velocity limits recommended by USACE.  
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Laursen Critical Scour Velocity 

Source: US Department of Transportation. “Evaluating Scour at Bridges, Fifth Edition”. Federal Highway 
Administration. Publication No. FHWA-HIF-12-003, April 2012. 

As stated in the above source document, the “erosion threshold” is often determined by 
calculating critical velocity. “Below this threshold, hydraulic conditions are mild enough 
such that erosion does not occur, whereas above this threshold, erosion occurs at rates that 
increase as the hydraulic conditions become more and more severe.” The Laursen critical 
velocity is calculated as: 

௖ܸ ൌ ହ଴ܦ		ଵ/଺ݕ	11.17
ଵ/ଷ       (Eqn. 1) 

 
where: 

Vc 

y 
D50 

KU 
 

=  critical velocity above which bed material of size D and smaller will be transported (ft/sec) 
=  average depth of the flow (ft) 
=  median particle size (ft) 
=  11.17 = Correction factor for English Units 

 

y =  26.6  ft     
D50 =  0.25  mm  or  0.00082 ft 
         
Vc =  1.81  ft/sec     
 

100-year velocities within Horseshoe Bend are 0.6 feet/sec which is below the calculated 
critical velocity. 
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Zeller General Scour 

Source: State of Montana  Department of Natural Resources and Conservation. Published Workshop on 
General Scour Calculations. Available at: http://www.dnrc.mt.gov/wrd/water_op/floodplain/streambank_course/workshop3_general_scour.pdf. 

The Zeller general scour relationship is based on design flow depths and velocities as 
presented below. 

௚௦ݕ ൌ ௠௔௫ݕ ቂ
଴.଴଺଼ହ	௏೘

బ.ఴ

௬೓బ.రௌ೐
బ.య െ 1ቃ, or 0, whichever is greater.   (Eqn. 2) 

 
where:  
ygs 

ymax 

Vm 

yh 

Se 

 

=  general scour depth (ft) 
=  maximum depth of flow (ft) 
=  average velocity of flow (ft/s) 
=  hydraulic depth of flow (ft) 
=  energy slope (E.G. Slope) (ft/ft) 

 
 

 

ymax = 36.3 ft 

Vm     =  0.6 ft/sec 

yh     = 26.6 ft 

Se     =  0.000003 ft/ft (E.G. Slope calculated in HEC-RAS) 

ygs    = -16.11 therefore ygs  =  0  -or-  n/a 
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Lacey & Blench General Scour Equations  

Source: Natural Resources Conservation Service. “Technical Supplement 14B: Scour Calculations”. National 
Engineering Handbook. August 2007. 

The Lacey and Blench equations are also widely used and offer an alternate method for 
computing general scour. The input variables for these equations include flow (ft3/sec) 
whereas the other methods in this TM rely directly on velocities (ft/sec).  

The Lacey and Blench relationships are presented below and their results are averaged as 
suggested in the listed source document. 

           (Eqn. 3) 

 

 

 
 
 
 
 

BLENCH LACEY  
 

K = 0.53 K = 0.097  
Qd = 37,500 cfs Qd = 37,500 cfs 
Wf = 875 ft Wf = 875 ft 
D50 = 0.25 mm D50 = 0.25 mm 
a = 0.667 a = 0.33  
b = -0.667 b = 0.00  
c = -0.1092 c = -0.17  
zt = 7.55 ft zt = 4.09 ft 

       

AVERAGE:    5.82 FT 
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Bed Form Scour – Kennedy Anti-dune Equation 

Source: U.S. Bureau of Reclamation. “Double Counting, Overconservative or Misapplication of Safety Factors 
for Stream Scour Scour Analyses”. Presentation by David T. Williams, Ph.D., P.E., P.H., CFM. D.WRE 
(PBS&J). September 2006. 

Bed form scour occurs as flow patterns form dunes and anti-dunes on the channel bottom. 
Anti-dunes can form troughs that cut below the original channel bed (Figure 3).  

 
Figure 3. Illustration of bed form scour in the form of antidune troughs. 

 

Potential anti-dune depth was estimated for this analysis. The Kennedy anti-dune equation is 
presented below: 

ha = 0.14 (2  V2) / g  

  = 0.027 V2 

           ys = ½ ha 

where: 
ys  = bed form scour depth below original bed, (ft) 
ha  = anti-dune height from crest to trough bed, (ft) 
V   = mean channel velocity (ft/s)  
g   = acceleration of gravity, (32.2 ft/s2)   

 
With a mean channel velocity of 0.6 ft/sec, the estimated bed form scour depth below the 
original channel bed is estimated at 0.005 feet. 
 

The formation of significant anti-dunes has not been seen within Horseshoe Bend in recent 
history as discussed in the following section. 
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4.0 HISTORICAL VARIATIONS IN THE HORSESHOE BEND CHANNEL BOTTOM  
 
Current and historical navigational charts were collected from NOAA’s Office of Coast 
Survey4 to assess the historical changes seen to the channel bottom within Horseshoe Bend. 
All sounding depths listed on the charts are in feet and are based on the mean lower low 
WSEL. Charts were found dating back to 1948 and indicate that the Horseshoe Bend channel 
has generally been a site of sediment deposition and aggradation over the past 66 years. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

           2014      1999 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          1968                    1948 
 

Figure 4. Current and historical NOAA navigational charts. 
 

 

                                                 
4 NOAA Office of Coast Survey. “Historical Map and Chart Collection”. < http://historicalcharts.noaa.gov>. 
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5.0 CONCLUSIONS 
 
Several methods for assessing scour potential were presented in this TM and applied to the 
study location in Horseshoe Bend. Most methods estimated little or no scour would occur 
and showed that the 100-year flow velocities in Horseshoe Bend were less than the critical 
velocities needed to induce scour.  

The Lacey and Blench regime equations are sensitive to high flow volumes in a channel and 
estimated higher scour potential. These equations may be overestimating scour for this 
particular situation as the study location in Horseshoe Bend has limited potential for flow 
velocities given the backwater pressures from the Sacramento River. 

The scour analysis showed that, overall, scour potential at the conduit crossing site is 
minimal due to low flow velocities expected within Horseshoe Bend. As discussed 
previously, this analysis is valid only with the assumption that past or future dredging 
activities in the area will not cause head-cutting and will not affect the thalweg of Horseshoe 
Bend. Dredging plans and any affiliated head-cutting potential were not assessed for this 
analysis, however current and historical maps of the Horseshoe Bend channel bottom suggest 
that the study location is generally a site of sediment deposition and aggradation rather than a 
site of scouring and degradation. 
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