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Meeting of the Central Valley Flood Protection Board 
September 13, 2013 

Staff Report – U.S. Code Title 33, Section 408 Request 

West Sacramento Area Flood Control Agency 
Southport Levee Improvement Project, Yolo County 

 

 
1.0 – REQUESTED ITEM  
 
Consider approval to send a letter (Attachment A) to the U.S. Army Corps of Engineers 
(USACE), Sacramento District requesting permission to alter a portion of the 
Sacramento River Flood Control Project (SRFCP) based on Application No. 18313-3 
and pursuant to U.S. Title 33, Section 408 (USC 408). 
 
The letter states that based on the information the Central Valley Flood Protection 
Board (Board) has to date, that “…the Board supports the proposed Southport Project 
and believes the alterations will not be injurious to the public interest, and will not impair 
the usefulness of the SRFCP.”  The letter also indicates that, “If upon completion the 
USACE formally incorporates the Southport Project into the SRFCP the State of 
California, acting through the Board, will accept the altered project for operation and 
maintenance and hold and save the United States free from damage due to the 
constructed works.” 
 
This is not a flood system improvement project hearing, and no construction permit is 
being considered for issuance at this time.  Board staff is requesting that the proposed 
letter (Attachment A) be sent to USACE Headquarters to initiate the review process for 
the proposed project alteration.  
 
 
2.0 – APPLICANT  
 
West Sacramento Area Flood Control Agency (WSAFCA) 
 
 
3.0 – PROJECT LOCATION  
 
The project is located in West Sacramento, south of Interstate 80 and U.S. Highway 50, 
west of Interstate 5, southeast of the Deep Water Ship Channel, and along the 
Sacramento River right (west) bank levee from approximately USACE Comprehensive 
Study River Mile 57.2 to 51.6 in Yolo County (Attachment B – Project Maps). 
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4.0 – PROJECT DESCRIPTION  
 
The proposed Southport project includes levee improvements for approximately 5.6 
miles of the Sacramento River right (west) bank levee including: 

 installation of slurry cutoff walls  

 seepage berms 

 placement of rock slope protection 

 construction of adjacent and setback levees 

 degradation of existing Federal Project levee 

 restoration of created offset area/floodway 

  removal and/or relocation of utilities and encroachments 
 
 
5.0 – AUTHORITY OF THE BOARD  
 

 California Code of Regulations, Title 23 (CCR 23), § 6, Need for a Permit 

 CCR 23, § 106, Existing Encroachments within an Adopted Plan of Flood Control 

 CCR 23, § 116, Borrow and Excavation Activities – Land and Channel 

 CCR 23, § 120, Levees 

 CCR 23, § 121, Erosion Control 

 CCR 23, § 123, Pipelines, Conduits and Utility Lines 

 CCR 23, § 124, Abandonment of Pipelines 

 CCR 23, § 130, Patrol roads and Access Ramps 

 CCR 23, § 131, Vegetation 

 Rivers and Harbors Act of 1899, Title 33 United States Code, § 408 (USC 408), 
hereafter referred to as Section 408 

 
 
6.0 – PROJECT ANALYSIS 
 
The Southport Project includes approximately 1.5 miles of strengthen-in-place and 
adjacent measures, and four miles of setback levee (Attachments C and D).  The 
Southport Levee project’s reach has been divided into seven segments lettered A 
through G from south to north (Attachment B3).  The proposed project involves the 
construction of setback levees in a portion of Segment B and Segments C, D, E, and F; 
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adjacent levee in Segment G and the remaining portion of Segment B; and strengthen-
in-place measures in Segment A.  Construction of the project would occur in three 
phases beginning in 2014 and will be phased to mitigate impacts as described in 
Section 6.3 below.  Attachment E provides a tentative schedule of important project 
milestones. 
 
6.1 – Project Background  
 
The study area of WSAFCA’s West Sacramento Levee Improvement Program (WSLIP) 
includes the City itself and lands within WSAFCA’s boundaries.  The study area isis 
bounded by the Sacramento and Yolo Bypasses to the north and west, and the 
Sacramento River to the east and south.  The Sacramento Deep Water Ship Channel 
(DWSC) and non-operational barge canal bisect the City into two sub-basins (north and 
south).  The two sub-basins become hydraulically connected during large flood events, 
including the 100- and 200-year events.  The Southport Levee extends along the 
Sacramento River from the confluence of the DWSC and the river downstream to the 
South Cross Levee, and protects the South Basin from river flooding, and extends 
 
Like many other Sacramento Valley levees, the Southport Levee and other City levees 
were initially constructed from the 1840s to 1890s by local interests.  They later became 
part of the SRFCP when authorized by Congress in 1917.  Since then these levees 
have been strengthened and maintained through several subsequent projects in 
partnership between USACE, the State of California (State), WSAFCA, and the local 
maintaining agencies. 
 
WSLIP is a multiphase program for reducing flood risk in the City of West Sacramento 
(City).  The program incorporates local, State, and federal efforts which reduce flood 
risk including the USACE West Sacramento General Reevaluation Report, USACE 
Sacramento River Erosion Repair Site 57.2R levee project, and the following three early 
implementation projects (EIP) constructed by WSAFCA in partnership with the 
California Department of Water Resources (DWR):  

 I Street Bridge (18336) – cutoff wall installation downstream of the I Street Bridge 

 California Highway Patrol (CHP) Academy (18313-1) – cutoff wall installation and 
slope flattening along the Sacramento Bypass 

 The Rivers (18313-2) – cutoff wall installation and slope flattening along the 
Sacramento River north levee   

 
All three of the early implementation projects are located in the North Basin of the City. 
 



Application No. 18313-3  Agenda Item No. 6B 

Nancy C. Moricz, Senior Engineer  4 

South River Road runs along the top of the levee for the majority of this reach of the 
river.  At southern end of Segment B, the road diverts from the levee crown and runs 
south along the landside toe to the City limits.  The landside of Segments A through D is 
bordered mainly by private agricultural lands and rural residences.  The landside of 
Segment E is bordered by two small bodies of water referred to as Bees Lakes.  Two 
marinas and multiple boat docks are located along the waterside of the levee in 
Segments E and F.  Rural residences border the landside of Segment F, and a 
residential development closely borders Segment G. 
 

6.1.1 – Project Alteration Need 
 
The levees surrounding the City protect over 11,000 acres of mixed‐use land in 
eastern Yolo County, approximately 50,000 residents, and $4.2 billion of commercial 
and residential structures and contents.  The City is home to the Port of West 
Sacramento (Port); the Regional Distribution Center of the U.S. Postal Service which 
processes up to 900,000 pieces of mail per day; major interstates carrying 
approximately 20 million tons of cargo valued at over $63 billion; and major railways 
carrying approximately 9.3 million tons of freight valued at approximately $5 billion. 
Assuming a 100‐year flood event, for which it is not believed the levee can safely 
pass, failure of the levee in the South Basin could prevent timely and safe 
evacuation. 
 
Five needs identified from prior comprehensive evaluations are as follows:  

 the levees need improvements to reduce the current level of flood risk 

 the levees are deficient when compared against current federal standards 
and action is needed to bring them up to current standards 

 improvements are necessary to meet Federal Emergency Management 
Agency (FEMA) minimum acceptable level of flood protection as specified by 
the National Flood Insurance Program (NFIP) 

 flood risk reduction measures in the Southport area are necessary to meet 
State 200-year protection requirements for urban areas pursuant to Senate 
Bill 5 

 to provide City residents with recreation elements when compatible with flood 
risk management improvements 
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6.2 – Project Design Review  
 
Board staff has reviewed the following technical documents, provided by the applicant, 
in preparation of this staff report: 

 65 percent Design Submittal (plans, specifications, and supporting documents) 

 Draft 408 Project Summary Report (Attachment C) 

 65 percent Design Documentation Report 

 Hydraulic Impact Analysis Report for the Southport Sacramento River Early 
Implementation Project 

 Conditional Risk Analysis for the WSLIP 
 
6.3 – Hydraulic Summary 
 
WSAFCA’s hydraulic consultants evaluated the project as an individual incremental 
action, and as a component of a larger cumulative project to account for other regional 
flood control projects (such as the Folsom Dam Modification) under construction.   
 
When modeled as an incremental action, the Southport Project is predicted to generally 
reduce water surface elevations (WSE) over the project reach, with isolated exceptions 
and a maximum increase of 0.17 feet for a short distance near the Pocket area 
neighborhood in the City of Sacramento.   WSAFCA has coordinated this increase in 
WSE with the Sacramento Flood Control Agency (SAFCA) to ensure that the Pocket 
levee improvement designs consider this localized increase in WSE.   
 
WSAFCA proposes to phase construction so that construction of the Southport levee 
breaches are scheduled in coordination with construction of the Pocket levee 
improvements to minimize temporary increases in flood risk.  WSAFCA is currently 
modeling the interim condition incorporating a phased construction approach to 
determine the changes in water surface elevations.  The USACE Sacramento District 
and WSAFCA will work together to refine the design to ensure any WSE impacts are 
less than significant.  Even with this increase in stage, the WSE corresponding to the 
1957 flow will remain significantly below the 1957 design profile. 
 
In its cumulative analysis WSAFCA considered the federally authorized Folsom Dam 
Joint Federal Project (JFP), and the Folsom Dam Raise Project in addition to with the 
Southport Project.  Collectively these improvements will reduce flood stages for the 200-
year event in the Lower Sacramento River by approximately 1.2 feet.   
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Board staff finds that the proposed Southport Project, with or without phased breaching, 
is expected to pose no significant adverse hydraulic risk to the SRFCP based upon the 
information provided.  Further details of the staff’s hydraulic review are provided in 
Attachment F1. 
 
6.4 – Geotechnical Summary 
 
The scope of WSAFCA’s geotechnical analyses for the 65 percent design included 
performing steady-state seepage analyses to evaluate underseepage; performing 
steady-state stability analyses to evaluate landside stability; performing rapid drawdown 
stability analyses to evaluate waterside stability conditions; performing consolidation 
analysis to estimate settlement and performed seismic vulnerability analyses using 
liquefaction without deformation analyses.  
 
After review of the geotechnical analyses provided by WSAFCA to date, Board staff has 
determined that the proposed project is anticipated to be compliant with CCR 23 
Standards when the design is finalized, and that there are no anticipated adverse 
geotechnical effects or variances required to the Standards at this time.  Further details 
of the staff’s geotechnical review are provided in Attachment F2. 
 
6.5 – Environmental Review 
 
The environmental analysis of the project is underway and a Draft Environmental 
Impact Report / Environmental Impact Statement (EIR / EIS) is expected to be released 
for public review sometime from October through November of 2013. 
 
6.6 – Project Benefits 
 
The project has the several benefits associated with its completion including the 
following: 
 

 reduces flood risk for the entire City by addressing known levee deficiencies 
along the Southport reach 

 advances WSAFCA’s goal to achieve a minimum of 200-year flood protection for 
the City 

 constructs levee improvements quickly to reduce flood risk as soon as possible 

 constructs improvements that are consistent with the adopted 2012 Central 
Valley Flood Protection Plan (CVFPP) 

 provides multi-benefit uses, including ecosystem restoration and public 
recreation, that are consistent with CVFPP and regional flood-risk-reduction 
goals 
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 ensures continuing federal assistance for levee repairs and maintenance 

 
6.7 – Adjacent Landowner Protest 
 
A protest letter dated August 2, 2013 from Forecast Land Investment LLC and Seecon 
Financial & Construction Company, Inc. (“Seecon”) was received on August 5, 2013 
(Attachment G).  The purpose of the protest is to “Protest the issuance of a permit 
pursuant to the Applicant and to request the Board to hold an evidentiary hearing, at 
which time Seecon will be able to present additional evidence requiring that the 
requested Permit be denied until the project is brought into conformity with applicable 
law…”   
 
Board staff provided the following information to the protestant, by letter (Attachment H), 
that: 

 the Board action described herein does not involve issuance of a construction 
permit for the WSAFCA Southport project 

 pursuant to California Code of Regulations, Title 23, Waters, Section 12, Board 
staff will consider the protestant’s concerns that are of a flood control nature as 
part of the staff review of the permit application materials in advance of the 
evidentiary hearing anticipated in the spring of 2014 

 Board staff will notify the protestant when the evidentiary hearing is scheduled 

 the protestant may present their concerns to the full Board at the September 13, 
2014 meeting and / or at the spring 2014 evidentiary hearing 

 the protestant may also provide public written comments directly to WSAFCA on 
their draft Environmental Impact Report / Environmental Impact Statement 
anticipated for public release this October or November 

 
 
7.0 – STAFF RECOMMENDATION  
 
Staff recommends that the Board approve sending the attached draft letter (Attachment 
A) to the U. S. Army Corps of Engineers, Sacramento District requesting permission 
pursuant to U. S. Title 33, Section 408 to alter a portion of the Sacramento River Flood 
Control Project levee along the right (west) bank of the Sacramento River as proposed 
in Application No. 18313-3 submitted by the West Sacramento Area Flood Control 
Agency.  
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8.0 – LIST OF ATTACHMENTS  
 

A. Draft 408 Request Letter to the USACE 

B. Project Maps 

B1 – Vicinity Map 

B2 – Location Map 

B3 – Project Phasing Map 

C. WSAFCA Project Summary Report 

D. Project Design Tables and Sections 

E. Project Milestone Schedule 

F. Staff Technical Analyses  

F1 – Hydraulic Review 

F1.1 – Hydraulic Issues that May Need Additional Evaluation 

F2 – Geotechnical Review 

F2.1 – Geotechnical Issues that May Need Additional Evaluation 

G. Protest Package 

H. Board Staff Protest Response Letter 
 
Design Reviews by:  Nancy C. Moricz, PE, Senior Engineer 
  Ali Porbaha, PE, Senior Engineer 
  Sungho Lee, Water Resources Engineer 
 
Document Review:  Eric Butler, PE, Supervising Engineer 
  Len Marino, PE, Chief Engineer 

 



STATE OF CALIFORNIA – CALIFORNIA NATURAL RESOURCES AGENCY                  EDMUND G. BROWN JR., GOVERNOR 

CENTRAL VALLEY FLOOD PROTECTION BOARD 
3310 El Camino Ave., Rm. 151       
SACRAMENTO, CA  95821 
(916) 574-0609  FAX: (916) 574-0682 
PERMITS: (916) 574-2380  FAX: (916) 574-0682 
 
September 13, 2013 
 
Colonel Michael Farrell, Commander 
U.S. Army Corps of Engineers 
Sacramento District  
1325 J Street 
Sacramento, California  95814 
 
Subject:  Southport Levee Improvement Project, West Sacramento Area Flood Control Agency 

Dear Colonel Farrell: 

Based on the Policy and Procedural Guidance for the Approval of Modification and Alteration of 
Corps of Engineers Projects dated October 23, 2006, and the Clarification Guidance dated 
November 17, 2008, and on behalf of the West Sacramento Area Flood Control Agency 
(WSAFCA), the Central Valley Flood Protection Board (Board) is requesting permission from 
the U.S. Army Corps of Engineers (USACE) to alter a portion of the Sacramento River Flood 
Control Project (SRFCP), Sacramento River right (west) levee from approximately River Mile 
57.2 to 51.6, referred to as the Southport Levee.  The Board is making this request pursuant to 
U.S. Code Title 33, Section 408. 
 
In June 2012, the Board adopted the Central Valley Flood Protection Plan (CVFPP) which 
makes up the first comprehensive update of the State Plan of Flood Control in the Central 
Valley in more than five decades.  Although the CVFPP improvements envisioned by the 
Department of Water Resources (DWR) are preliminary in nature, it is recognized that the 
CVFPP will be implemented incrementally over many years depending on the availability of 
State, local, and Federal funds, and based on integration of six Regional Flood Management 
Plans and two Basinwide Feasibility Studies which are intended to guide the 2017 update of 
the CVFPP.  Inherent in the CVFPP’s incremental approach are changes to both the physical 
and operational features of the Sacramento River Flood Control Project (SRFCP) and 
corresponding increases and decreases in water surface elevations.  As such, projects should 
be evaluated both as individual increments and cumulatively as part of a comprehensive 
program. 
 
The proposed Southport Project is one of many proposed incremental improvements 
consistent with implementation of the CVFPP.  The preferred alternative consists of 
approximately one and one half miles of strengthen-in-place measures, and approximately four 
miles of setback levee.  The Board has reviewed the 65 percent plans and drawings, 
geotechnical and hydraulic analyses, and other relevant documents submitted by WSAFCA. 
 
These documents indicate that the proposed alterations will result in decreases in water 
surface elevations (WSE) for much of the adjacent reaches of the Sacramento River and 
connected streams, but will also result in a modest increase in water surface elevation for an 
isolated area near the left (east) bank Pocket area in the City of Sacramento when evaluated 
as a single incremental improvement.  As previously mentioned implementation of the CVFPP 
is based on an incremental approach; thus, the expectation is that the modeled WSE increase 
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Colonel Michael Farrell, Commander 
August 30, 2013 
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is an interim condition.  The Board has concluded that these WSE changes do not represent an 
unacceptable transfer of risk when considered in the context of other flood risk reduction efforts 
being undertaken by the State of California, local entities including WSAFCA and the 
Sacramento Area Flood Control Agency (SAFCA), and the USACE.  
 
The Sacramento River left (east) levee protecting the Pocket area is located across the river 
from, and slightly downstream of, the Southport Project.  The USACE and State of California 
(DWR and the Board) have identified levee deficiencies in these levees, which cause a 
heightened concern for WSE increases.  To address these concerns WSAFCA has committed 
to delay and phase breaching of the remaining “remnant” levee (to be left in place after 
construction of the setback levee) to reduce the time until construction of the Pocket levee 
improvements are underway) as outlined below: 
 

i. Delay breaching of the current Sacramento River right (west) levee, referred to as 
the remnant levee, where the new setback levee is proposed until environmental 
reviews under CEQA and NEPA are completed for the Pocket Levee improvement 
project.   

ii. Upon completion of CEQA and NEPA, WSAFCA will construct only the outlets for the 
setback levee offset areas.  Construction of the outlets will create a backwater 
condition in the offset area and allow for flood stages to equalize on both sides of the 
remnant levee, reducing the risk that the remnant levee will fail.  This interim 
condition is currently being modeled and the results will be shared with the USACE 
as part of our ongoing coordination, as well as included in the Section 408 Project 
Summary Report for the Southport Project. 

iii. After award of a future construction contract for SAFCA’s Pocket Levee improvement 
project, WSAFCA would construct the inlets through the remnant levee to the offset 
area. 

Public review of WSAFCA’s proposed Southport Project is ongoing and will inform the Board’s 
final decision to approve and issue a flood project improvement permit.  Based on information 
provided by WSFACA to date the Board supports the proposed Southport Project and believes 
the alterations will not be injurious to the public interest, and will not impair the usefulness of 
the SRFCP.  Supplemental information as required by the October 26, 2006 and  
November 17, 2008 policies and procedural guidance is enclosed as part of this request.  
 
If upon completion the USACE formally incorporates the Southport Project into the SRFCP the 
State of California, acting through the Board, will accept the altered project for operation and 
maintenance and hold and save the United States free from damage due to the constructed 
works. 
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Colonel Michael Farrell, Commander 
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If you have any questions regarding this request, please contact me at (916) 574-0609, or your 
staff may contact Nancy Moricz, Senior Engineer, Projects and Environmental Branch at  
(916) 574-2381 or by email at nancy.moricz@water.ca.gov. 
 
Sincerely,  
 
 
 
 
Jay S. Punia 
Executive Officer 
 
Attachment(s) 
 
cc:  Mr. Greg Fabun, Flood Protection Manager 
 City of West Sacramento 
 1110 West Capitol Avenue, 2nd Floor 
 West Sacramento, California  95691 
 
 Mr. Ric Reinhardt 
 MBK Engineers 
 1771 Tribute Road 
 Sacramento, California  95815  
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Plate 2. Southport Project Segments 

Attachment B3 - Project Phasing Map
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West Sacramento Levee Improvement Program 

Southport Sacramento River Early Implementation Project 

Section 408 Project Summary Report 

 

1 Non‐Federal Request for Project Alteration 

The Central Valley Flood Protection Board (CVFPB), on behalf of the West Sacramento Area 
Flood Control Agency (WSAFCA) is requesting permission to alter the Sacramento River 
Flood Control Project (SRFCP) pursuant to 33 United States Code (USC) 408, herein referred 
to as Section 408. The Southport Sacramento River Early Implementation Project (Southport 
Project) is a major alteration to the Sacramento River right (west) bank levee from 
approximately river mile (RM) 57.2 to 51.6. The work is also subject to CVFPB encroachment 
permit number [NOTE: MBK to Insert permit number once assigned]. 

2 West Sacramento Levee Improvement Program Overview 

WSAFCA’s West Sacramento Levee Improvement Program (WSLIP) is a multiphase program 
for reducing flood risk in the City of West Sacramento (City). The WSLIP incorporates local, 
State, and Federal efforts which reduce flood risk including the U.S. Army Corps of 
Engineers (USACE) West Sacramento general reevaluation study, USACE Sacramento River 
Erosion Repair Site 57.2R levee project, and three previous early implementation projects 
constructed by WSAFCA in partnership with the California Department of Water Resources 
(DWR). Details about these efforts are discussed in Section 7.  

3 Geographic Setting 

The SRFCP begins as far north as Redding, California and extends south to the Sacramento–
San Joaquin River Delta (Delta). The WSLIP study area is the metropolitan area most 
downstream within the SRFCP, along with the City of Sacramento across the Sacramento 
River on the left bank.  The downstream location of the study area is important relative to 
other flood risk reduction projects occurring upstream within the SRFCP, including those 
discussed in Section 7. For the analysis of effects (direct, indirect, or cumulative), the 
regional context of the SRFCP is taken into consideration.  

The WSLIP study area refers to the area that would be protected by the proposed levee 
improvements, including the City itself and the lands within WSAFCA’s boundaries, which 
encompass portions of the Sacramento River, the Yolo Bypass, the Sacramento Bypass, and 

Attachment C - WSAFCA Project Summary Report



 

 
West Sacramento Area Flood Control Agency    2   
West Sacramento Levee Improvement Program, Southport Project 
Section 408 Project Summary Report     DRAFT – March  2013     

the Sacramento Deep Water Ship Channel (DWSC) as shown on Plate 1.  The flood 
management system associated with these waterways consists of over 50 miles of levees in 
Reclamation District (RD) 900, RD 537, DWR’s Maintenance Area 4, and the DWSC.  These 
levees completely surround the City with the exception of intersecting waterways.   

The City, located within the WSLIP study area, is in eastern Yolo County at the confluence of 
the American and Sacramento Rivers.  The City lies adjacent to the natural floodplain of the 
Sacramento River, which bounds the City along the east.  It is made up of naturally high 
ground and reclaimed land protected from floods by levees and the Yolo and Sacramento 
Bypass systems.  These bypasses divert flood‐flows around the City to the west, along with 
flows conveyed in the main channel of the Sacramento River to the east.  The DWSC and 
non‐operational barge canal bisect the City into two sub‐basins (north and south).  

The South Basin is bounded by the Port South Levee and the DWSC to the north, the 
Sacramento River South Levee to the east, the South Cross Levee to the south, and the 
DWSC East Levee to the west.  The right bank of the Sacramento River along the South Basin 
extends from RM 57.2 to RM 51.6. The Southport Levee is located in the South Basin, 
adjacent to the Sacramento River’s extent or approximately from the confluence of the 
DWSC and the Sacramento River downstream to the South Cross Levee as shown on Plate 1.  

4 History and Description of the Existing Southport Levee 

Consistent with much of the Sacramento Valley, the Southport Levee, and the other levees 
protecting West Sacramento, was initially constructed from the 1840s to 1890s by local 
interest.  They later became part of the SRFCP when authorized by Congress in 1917.  Since 
then, these levees have been strengthened and maintained through several subsequent 
projects in partnership between USACE, the State of California (State), WSAFCA, and the 
agencies that maintain the levees. 

The Southport Levee, which follows the Sacramento River from just downstream of the 
confluence of the DWSC and the Sacramento River to the South Cross levee, was 
constructed to protect the South Basin from high water events along the Sacramento River. 
The Southport Levee project’s reach has been divided into seven segments, lettered A 
through G from south to north (Plate 2). South River Road runs along the top of the levee 
for the majority of this reach of the river. At Segment A, the road diverts off the levee top 
and runs along the landside toe for a short distance. The landside of Segments A through D 
is bordered mainly by private agricultural lands containing rural residences. The landside of 
Segment E is bordered by two small bodies of water referred to as Bees Lakes. Two marinas 
and multiple boat docks are located along the waterside of the levee in Segments E and F. 
Rural residences border the landside of Segment F, and a residential development closely 
borders Segment G.  
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Previous  studies  conducted  by  WSAFCA  or  DWR  document  pre‐project  conditions  as 
presented  in  the  table  below  (Table  1).  The  existing  levee  crest  elevation  will  be 
reestablished during construction. 

Table 1.  Pre‐Project Levee Conditions by Segment 

Segment  Conditions 

A  Stability berm with internal drain, waterside slumps, and pin‐boils adjacent to 
the landside levee toe 

B  Drained stability berm, waterside slides and slope erosion, and significant 
landside seepage 

C  Drained stability berm,  seepage berm, an earth ditch approximately 20 feet 
from the landside levee toe, observed waterside slides, slope erosion, and 
seepage boils 

D  Drained stability berm, an earth ditch approximately 20 feet from the landside 
levee toe, landside erosion, and seepage boils 

E  Drained stability berm, an earth ditch adjacent to the landside levee toe, 
North and South Bees Lakes which are expected to be the location of a 
previous levee break before 1911, and seepage boils 

F  Drained stability berm, an unlined ditch adjacent to the landside levee toe, 
another unlined ditch approximately 20 feet from the landside levee toe, 
observed waterside slides, slope erosion, and seepage boils 

G  Drained stability berm, an unlined ditch approximately 20 feet from the 
landside levee toe, observed waterside slides, and slope erosion 

Section 1.4 of the environmental impact statement (EIS)/environmental impact report (EIR) 
provides a detailed background of the path taking WSAFCA to its current proposal for the 
Southport Project. 

5 Need for and Purpose of the Alteration 

The levees surrounding the City protect over 11,000 acres of mixed‐use land in eastern Yolo 
County, approximately 50,000 residents, and $4.2 billion of commercial and residential 
structures and contents. The City is home to the Port of West Sacramento (Port); the 
Regional Distribution Center of the U.S. Postal Service which processes up to 900,000 pieces 
of mail per day; major interstates carrying approximately 20 million tons of cargo valued at 
over $63 billion; and major railways carrying approximately 9.3 million tons of freight 
valued at approximately $5 billion.  

Assuming a 100‐year flood event, for which it is not believed the levee can safely pass, 
failure of the levee in the South Basin would result in flood depths posing risk to life safety, 
and would inundate the primary evacuation route within four hours for residents in the 
South Basin.  
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To further demonstrate the need for action, details about West Sacramento’s flood risk and 
the consequences of levee failure in the City are described in Chapter 2 of the EIS/EIR.  
Additional context for the purpose and need for the Southport Project can be found in 
Chapter 1 of the EIS/EIR.  

The primary purpose of the Southport Project is to reduce flood risk for the entire City by 
addressing known levee deficiencies along the Southport reach. Secondary purposes of the 
Southport Project are to provide ecosystem restoration and public recreation opportunities 
that are compatible with flood risk–reduction measures. The Southport Project would 
primarily address seepage deficiencies, repetitive erosion problems, and slope stability 
concerns. 

Five needs identified and detailed in Chapter 1 of the EIS/EIR, are summarized below: 
 

 Study results from comprehensive levee evaluations have shown that the levees 
need improvements to reduce the current level of flood risk. 

 
 Study results further have shown that the levees are deficient when compared 

against current Federal standards and action is needed to bring them up to current 
standards. 

 
 Improvements are necessary to meet Federal Emergency Management Agency’s 

(FEMA) minimum acceptable level of flood protection (commonly referred to as the 
100‐year flood) as specified by the National Flood Insurance Program (NFIP).  

 
  California State Senate Bill 5 requires a 200‐year level of flood protection for urban 

areas by the year 2025. Flood risk–reduction measures in the Southport area are 
necessary to meet that requirement. 

 
 There is a need to provide City residents with recreation elements that are 

compatible with flood risk management improvements.  
 
To further demonstrate the need for action, details about the City’s flood risk and the 
consequences of levee failure in the City are described in Chapter 2 of the EIS/EIR. 

6 Description of the Southport Project 

The Southport Project would implement flood risk–reduction measures along approximately 
six miles of the Sacramento River right (west) bank levee.  
 

The Southport Project includes approximately 5.5 miles of levee improvements: 
approximately 1.5 miles of strengthen‐in‐place measures, and 4 miles of setback levee. The 
proposed project involves the construction of setback levees in a portion of Segment B and 
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Segments C, D, E, and F; adjacent levee in the remaining portion of Segment B; and 
strengthen‐in‐place measures in Segment A. For setback levee areas, the work would also 
include the breach and degrading of the existing levee for the purpose of restoration of the 
Sacramento River floodplain, as well as, protecting the inlet/outlets themselves from 
erosion. The proposed action would maintain the hydraulic isolation of the Bees Lakes area 
in Segment E from the Sacramento River through retention of the existing levee and 
construction of a new levee around the lakes. Construction of the project would occur over 
two to three years beginning in 2014. Table 2 provides a list of the proposed improvements 
for each segment. 

Table 2.  Project Flood Risk‐Reduction Measures 

Segment  Measures 

A  Strengthen‐in‐place measures which could include waterside slope flattening, slurry 
cutoff wall, and rock slope protection 

B  Adjacent levee, slurry cutoff wall, and rock slope protection 

Adjacent levee, slurry cutoff wall, landside seepage berm, and rock slope protection 

Setback levee, slurry cutoff wall, and landside seepage berm 

C  Setback levee, slurry cutoff wall, and landside seepage berm 

D  Setback levee and slurry cutoff wall 

E  Setback levee, slurry cutoff wall, and landside seepage berm 

F  Setback levee, slurry cutoff wall, and landside seepage berm 
G  Adjacent levee, slurry cutoff wall, and rock slope protection 

 
The discussion of Alternative 5 in Chapter 2 of the EIS/EIR provides detailed information for 
each of the segments. The below paragraphs present a summary of the proposed 
improvements. 
 
In Segment A, strengthen‐in‐place measures would be implemented and could include 
waterside slope flattening, a slight landward shift of the existing levee centerline, slurry 
cutoff walls discussed below, and rock slope protection.   
	
Conventional slurry cutoff walls would be installed in all seven segments and vary in depth. 
 
Approximately one third of Segment B will be comprised of an adjacent levee, cutoff wall as 
described above, and rock slope protection. A smaller section of this portion will also 
include a seepage berm. 
 
In portions of Segment B, and in Segment C, D, E, and F, the setback levee waterside toe 
would be positioned approximately 260 feet landward from the riverbank. Once 
construction of the setback levee is complete, the existing levee would be degraded and 
breached in several locations to allow inlet and outlet of floodplain‐inundating flows. The 
floodplain area mitigates the losses of existing habitat values due to project effects, as well 
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as maximizes the potential habitat value in the Sacramento River floodplain. The target 
habitats in the floodplain area consist of riparian forest, seasonal wetlands, and upland 
grasslands. Elevations in the floodplain area would vary from approximately +7.0 feet to 
+20.0 feet NAVD 88 in order to provide broad habitat variability for a range of 
environmental and hydrodynamic conditions.  
 
A seepage berm of widths varying from 70 to 100 feet would be constructed after setback 
levee construction on the landside of the new levee in Segments B, C, E, and F. 

7 Related Efforts  

Chapter 1 of the Southport EIS/EIR discusses past, present, and future studies and projects, 
related to the Southport Project. Below find the recent past, present, and future 
implementation projects directly related to the Southport Project. 

7.1  WSAFCA Early Implementation Projects  

WSAFCA, in partnership with DWR, has implemented three previous early implementation 
projects under DWR’s Early Implementation Program (EIP): the I Street Bridge project, the 
California Highway Patrol (CHP) Academy project; and The Rivers project. The I Street Bridge 
project, completed in 2008, was comprised of installation of a cutoff wall just downstream 
of the IStreet Bridge. The CHP Academy project, completed in 2011, was comprised of 
installation of a cutoff wall and waterside slope flattening along the Sacramento Bypass. The 
Rivers project, also completed in 2011, was comprised of installation of a cutoff wall and 
landside slope flattening along the Sacramento River north levee. All three of the early 
implementation projects are located in the North Basin of the City (Plate 1) and were all 
processed under 33 USC 408. 

WSAFCA is currently proposing the Southport Project in the South Basin.  

7.2  Sacramento Metropolitan Area, California, Feasibility Report 
(West Sacramento Project) 

The Sacramento Metropolitan Area, California, Feasibility Report (also known as the West 
Sacramento Project) was completed in 1992 by USACE and describes the results of studies 
of flood problems along the Sacramento River and Yolo Bypass from the Sacramento Weir 
downstream to an area just south of Freeport.  The West Sacramento Project included plans 
for improving flood risk management for the City. The project area is located along the right 
bank of the Sacramento River in Yolo County, California. The West Sacramento Project was 
substantially completed in 2002. The project involved raising more than 1 mile of the south 
levee of the Sacramento Bypass by up to 5 feet and raising 4.5 miles of the Yolo Bypass 
levee by up to 5.5 feet. Since 2004, five deficiency repairs, mainly slip repairs, have been 
made: two in 2004; one in 2009, one in 2011, and one in 2012.  
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7.3  West Sacramento General Re‐evaluation Report 

The original West Sacramento Project of 1992 studied only a small portion of the levees that 
provide flood protection for the City. As introduced earlier in this chapter, USACE and 
WSAFCA are developing a General Re‐evaluation Report (GRR) for West Sacramento flood 
risk–reduction measures to assess the entirety of the levees protecting the City in light of 
most recent criteria and knowledge regarding levee design. The primary objective of the 
West Sacramento GRR is to determine the extent of Federal interest in additionally reducing 
the flood risk in the study area while concurrently exploring opportunities to increase 
recreation and restore the ecosystem along the Sacramento River within the study area. 
USACE anticipates presentation of the GRR to Congress in 2015. In regard to the 
relationship between the Southport Project and the West Sacramento GRR, it is intended 
that some, or all, of the Southport Project will be constructed prior to any construction 
under the GRR, which can occur only after authorization of, and appropriation for, the West 
Sacramento Project by Congress following completion of the GRR.  

7.4  Sacramento River Deep Water Ship Channel Project 

The Sacramento River DWSC Project was authorized by Congress in 1946 and implemented 
by USACE, followed by reauthorization in 1986 for deepening the 46.5‐mile DWSC from 
30 feet to 35 feet and widening portions of the channel to improve navigational efficiency 
for movement of goods and safety. Construction was initiated in 1989 and a portion of the 
channel was deepened to the authorized depth of 35 feet, but work was suspended in 1990 
because of a lack of local share funds to match Federal funds and issues related to 
unresolved infrastructure relocation. In 2008, USACE, in coordination with the Port, started 
the process of conducting a Limited Reevaluation Study and preparing a joint Supplemental 
EIS and Subsequent EIR (SEIS/SEIR) to evaluate the action of resuming construction of 
navigational improvements to the DWSC. USACE anticipates releasing a draft study and 
SEIS/SEIR to the public in mid‐2013. Construction is anticipated to start by the end of 2013. 
The project is estimated to produce 6.4 million cubic yards of dredged material. The study 
and SEIS/SEIR will evaluate the feasibility and beneficial use of providing dredged material 
to local projects. 

The DWSC bisects the City as discussed in Section 3, Geographic Setting. 

7.5  American River Watershed, California Common Features Project; 
American River Watershed, California Common Features (Natomas 
Basin) Project Post Authorization Change; and the Natomas 
Vegetation Variance  

To increase flood protection for the City, which is bordered by the left bank of the 
Sacramento River, the American River Common Features Project (Common Features) was 
authorized by Congress in the Water Resources Development Act (WRDA) of 1996. This 
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authorization called for strengthening the north and south levees of the American River and 
raising and strengthening the upper 12 miles of the left levee of the Sacramento River in the 
Natomas area, just north of the City. These improvements were considered common 
features of any comprehensive plan of flood management for the Sacramento area that 
ultimately might be approved by Congress. In WRDA of 1999, the scope of the Common 
Features authorization was expanded to include raising portions of the north and south 
levees of the American River (including the Mayhew Levee), additionally strengthening 
portions of the north levee of the American River, and raising and strengthening the north 
and south levees of the Natomas Cross Canal in the Natomas area. In 2006, the Common 
Features authorization was deemed sufficient to cover improvements to the left levee of 
the Sacramento River near the Pioneer Reservoir and in the Pocket/Freeport area. 
 
USACE developed a post‐authorization change study, the Common Features GRR, to 
reevaluate the previous Common Features project and identify levee improvements needed 
to provide the City, and the Natomas area to the north, with at least a 200‐year (one‐in‐200 
annual exceedence probability (AEP) event) level of flood protection. The Common Features 
GRR is planned for completion in 2014. In addition to the Common Features GRR, USACE 
completed the Natomas Post‐Authorization Change Report (Natomas PACR) which 
documents the evaluation of features in the Natomas Basin portion of the Common 
Features project. The Natomas PACR was submitted to Congress in October 2010 and is 
awaiting authorization. Much of the work identified in this report has been completed by 
SAFCA through its NLIP discussed below. 
 
The work proposed in the Natomas PACR, and being evaluated in the Common Features 
GRR, is located slightly up‐ and downstream of and across the Sacramento River from the 
Southport Project area. 

7.6  Natomas Levee Improvements Program 

The ultimate goal of the NLIP is to provide the Natomas Basin with a 200‐year level of flood 
protection by improving conditions along approximately 42 miles of levees surrounding the 
Natomas Basin. The Sacramento Area Flood Control Agency (SAFCA), in conjunction with 
the State, has implemented improvements in four phases: Phase 1 occurred in 2008, 
Phase 2 in 2009 and 2010, Phase 3 in 2010 and 2011, and Phase 4a in 2011 and 2012.  
Improvements included waterside and landside levee‐strengthening efforts, including levee 
raises, seepage remediation, increased bank protection, levee stabilization, and flattening 
of landside levee slopes primarily to the Natomas Cross Canal south levee and a large reach 
of the Sacramento River east levee. These improvements were implemented under 33 USC 
408 and the State’s EIP. 
 
The improvements implemented by SAFCA are located slightly upstream, and across the 
Sacramento River from the Southport Project area. 
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7.7  Sacramento River Bank Protection Project 

USACE is responsible for implementation of the Sacramento River Bank Protection Project 
(SRBPP) in conjunction with its non‐Federal partner, CVFPB.  The SRBPP is a continuing 
construction project authorized by Section 203 of the Flood Control Act of 1960.  The 
purpose of this project is to provide protection from erosion to the existing levee and flood 
control facilities of the SRFCP.   

USACE is currently constructing the Sacramento River Erosion Repair Site 57.2R levee 
project which is an approximately 2,200 foot setback levee in the southern basin of the 
City. The setback levee begins at the intersection of the DWSC and the Sacramento River 
and extends downstream where it meets the northern terminus of the Southport levee 
reach. 

8 Environmental Compliance 

The Final EIS/EIR for the Southport Project was published for public review and comment in 
[Note: MBK to insert month once known] 2013 in accordance with the National 
Environmental Protection Act (NEPA) and the Council on Environmental Quality regulations.     

Compliance with all other applicable laws is documented in the EIS/EIR. Consultation under 
the Endangered Species Act and Fish and Wildlife Coordination Act is documented in the 
[Note: MBK to insert month once known] 2013 [Note: MBK to insert Biological Opinion / 
Letter of Concurrence once known] from USFWS, [Note: MBK to insert month once known] 
2013 [Note: MBK to insert Biological Opinion / Letter of Concurrence once known] from 
NMFS, and [Note: MBK to insert month once known] 2013 Coordination Act Report from 
USFWS. 

Effects of the project are discussed in Section 9 of this report. 

9 Effects of the Southport Project 

9.1  Significant and Unavoidable Adverse Effects 

The evaluation conducted as part of the EIS/EIR found the following potentially significant 
and unavoidable adverse impacts of the Southport Project following implementation of 
mitigation measures: 

 Violate Any Air Quality Standard or Substantial Contribution to Existing or Projected 
Air Quality Violation—California Environmental Quality Act (CEQA) 

 Exposure of Sensitive Receptors to Temporary Construction‐Related Noise   

 Exposure of Sensitive Receptors to Temporary Construction‐Related Vibration 
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 Loss or Degradation of Riparian and Shaded Riverine Aquatic (SRA) Cover Associated 
with Levee Construction 

 Disturbance to Nesting Special‐Status and Non‐Special Status Birds and Loss of 
Nesting and Foraging Habitat 

 Change in Land Use Designation or Potential Conflict with Local Land Use 
Designation as a Result of Construction 

 Loss of Important Farmland and Agricultural Production Value 

 Result in Temporary Visual Effects from Construction 

 Adversely Affect a Scenic Vista 

 Substantially Degrade the Existing Visual Character or Quality of the Site and Its 
Surroundings 

 Create a New Source of Substantial Light or Glare that Would Adversely Affect Day 
or Nighttime Public Views 

 Effects on Architectural (Built Environment) Resources and Cultural Landscapes 

 Change in the Significance of an Archaeological Resource 

 Disturbance of Native American and Historic‐Period Human Remains 

9.2  Flood Management and Geomorphic Conditions 

WSAFCA conducted deterministic hydraulic modeling to determine the effects of the 
proposed project. Section 3.1 of the EIS/EIR details the flood control and geomorphic 
conditions effects for the proposed action and the report documenting the methodology 
and results is located as an appendix in the EIS/EIR. The table below summarizes these 
effects. Most effects are beneficial, except in two areas as indicated below. 

Table 3.  Flood Management and Geomorphic Conditions Effects 

EFFECT  FINDING 

Change in Water Surface Elevations and 
Flood Safety Attributable to Project Design 

Local: Beneficial                          
Upstream and Downstream: No effect 

Decrease in Risk of Levee Failure as a Result 
of Erosion or Seepage 

Beneficial 

Alteration of the Existing Drainage Pattern 
of the Site or Area 

Less than significant following 
mitigation 

Increase in Channel Bed Incision and Bank 
Erosion Attributable to Heightened Levees 

No effect 

Decrease in Levee Erosion through Rock 
Slope Protection 

Beneficial 

Decrease in Through‐ and Under‐Seepage  Beneficial 
Increase in Levee Slope Stability  Beneficial 
Change in Stream Energy and Modification 
of Floodplain Scour/Deposition 

Less than significant following 
mitigation 
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9.3  Residual Risk 

Implementation of the WSLIP and Southport Project would substantially lessen the 
probability of an uncontrolled flood in the City due to levee failure. However, the City would 
remain subject to flooding.  WSAFCA recognizes that the consequences of a flood would 
increase over time as new development occurs in the City of West Sacramento.  If no 
additional risk‐reduction measures are implemented, the result would be a steady rise in 
expected annual damages that would undermine the risk‐reduction accomplishments of the 
WSLIP. Nevertheless, with this protection in place, the consequences of an uncontrolled 
flood would greatly increase over time as planned new development occurs in the basin in 
accordance with regional growth plans. If no additional risk‐reduction measures are 
implemented, the result would be a steady rise in the residual risk of property damages that 
would undermine the accomplishments of the early implementation project and the follow‐
on 200‐year improvement program. 

To address this potential increase in residual risk, the West Sacramento City Council 
adopted an in‐lieu development fee program that will apply to new structures placed in the 
200‐year floodplain of WSAFCA’s capital assessment district.  As of July 2007, new 
development is required to contribute to the City’s goal of achieving 200‐year flood 
protection.  New development has an option to demonstrate that new structures have 
200‐year flood protection, as well as an option to pay a fee in lieu of making physical 
improvements.  The objective of this program is to avoid any substantial increase in the 
expected damage of an uncontrolled flood as new development proceeds.  The revenue 
generated by the fee program will be used to finance continuing flood risk‐reduction 
measures. 

To  further manage  the  residual  risk,  the City has  in place an Emergency Operations Plan, 
which  addresses  flood  safety  through  a  Flood  Plan  and  Evacuation  Plan.   To  ensure 
adequacy,  conformance with  state‐of‐the‐art  standards,  and  to  account  for  growth,  the 
Emergency Operations Plan is reviewed annually and a comprehensive update is conducted 
every three years, or more frequently as needed. Based on this review and revision cycle, 
the  Emergency Operations  Plan  addresses  residual  flood  risk  as  flood  improvements  are 
implemented,  and  as  the  population  and  built  environment  change  within  WSAFCA’s 
planning area.  Providing 200‐year flood protection to both the north and south area plans 
will  increase  the  current  flood  control’s  system  robustness,  resiliency,  and  redundancy; 
further reducing the risk of flooding to the City and to the State taxpayers. 

9.4	 Transfer of Risk	

Raising and strengthening portions of the Federal project levee system protecting the City  
proposed by WSAFCA would not result in any significant, adverse hydraulic impacts, or 
induce flooding to other sub‐basins protected as part of the SRFCP. Furthermore, these 
improvements would be consistent with the principles that have guided the management of 
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the SRFCP over the past century and with the policies adopted by the State Legislature 
calling for an immediate and comprehensive effort to increase the level of flood protection 
provided to the City and the other urban areas within the California Central Valley. 

9.5  Executive Order 11988 and Growth Inducement 

Executive Order 11988 (May 24, 1977) requires a Federal agency, when taking an action, to 
avoid short‐ and long‐term adverse effects associated with the occupancy and the 
modification of a floodplain. In February 1978, the Water Resources Council issued 
Floodplain Management Guidelines for Implementing Executive Order 11988. These 
guidelines provide analysis of the Executive Order, definitions of key terms, and an eight‐
step decision‐making process for carrying out the Executive Order’s directives. Chapter 4 of 
the EIS/EIR, documents the eight‐step process and a discussion of the project’s application 
of the process.  
 
The Southport Project would reduce the risk of flood loss and minimize the effect of floods 
on human health, safety, and welfare by improving flood management infrastructure. The 
project also would increase protection for existing urban development, and, while the level 
of flood protection is not a current obstacle to growth, it would prevent the level of flood 
protection from becoming a potential obstacle to future growth. While growth in the City is 
anticipated to occur in the future, the project by itself does not influence such growth 
because the project does not remove any obstacle to growth, the project alone would not 
cause change in FEMA maps or build‐out decisions, and the project does not directly facilitate 
growth (such as developing new water supply lines, utilities, or other infrastructure).  
 
Because there is no reasonable and feasible alternative to the proposed action that would 
provide equivalent protection to the existing property and population within the boundaries 
of the floodplain, it is not in conflict with Executive Order 11988. Furthermore, the project 
would involve expanding and restoring a portion of the floodplain of the Sacramento River 
providing hydraulic and ecological benefits to the region. 
 
The project, therefore, on its own has no effect on growth. 

9.6  Cumulative Effects 

The Southport Project will contribute to adverse cumulative effects for the three following 
resources: air quality and climate change; land use and agriculture; and visual resources. 
Chapter 4 of the EIS/EIR discusses these adverse impacts as well as resources where there 
are no expected cumulative effects or beneficial cumulative effects. 
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10 Engineering Analysis and Adequacy of Design 

Significant technical studies have been undertaken by WSAFCA in support of the Southport 
Project design. The Design Documentation Report provides a detailed discussion of the 
following studies: 

 Topography, Datums, and GIS 

 Hydraulics and Hydrology 

 Groundwater 

 Geomorphology 

 Geotechnical Data and Evaluations 

 Hazardous and Toxic Waste 

 Civil Analysis, Design, and Levee Improvement Alternative Analysis 

The below two paragraphs highlight the geotechnical design and the hydrology and 
hydraulics analyses. 

10.1  Geotechnical Design 

The  geotechnical  design  evaluation  conducted  by WSAFCA  included  underseepage,  slope 
stability,  settlement  and  seismic  vulnerability  evaluations  for  cross‐sections  developed 
throughout the Southport Levee. More than 300 explorations including drilled borings, cone 
penetration  testing  (CPT)  soundings,  and  test  pits  within  the  Southport  area  were 
considered.  The  geotechnical  design  evaluation  was  based  on  criteria  and  guidance 
contained in the following documents: 

 Draft 65% Technical Approach Memorandum, Sacramento River, Southport 
Early Implementation Project, HDR, 14 September 2012. 

 

 Design and Construction of Levees, Engineer Manual, EM 1110‐2‐1913, USACE, 
30 April 2000. 

 

 Design Guidance for Levee Underseepage, Engineer Technical Letter ETL 1110‐
2‐ 569, USAE, 1 May 2005. 

 

 Urban Levee Design Criteria, (ULDC) California Department of Water 
Resources, May 2012. 

 

 Guidelines for Seismic Evaluation of Levees, USACE, ETL 1110‐2‐580, 
November 1, 2012 (under USACE review; not yet finalized). 
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The evaluation identified geotechnical areas of existing levee deficiencies with respect to 
through‐seepage, underseepage and slope stability, and recommended mitigation 
measures to address these levee deficiencies. 
 
The water surface elevations (WSEs) required for geotechnical design criteria evaluations 
include the 200‐year, 500‐year (for Hydraulic Top of Levee [HTOL] comparison), average 
winter elevation and average summer elevation.  The effects of climate change were 
considered and accounted for. 

To  evaluate  underseepage  conditions, WSAFCA  calculated  the  average  exit  gradients  for 
each cross‐section under steady‐state conditions at Design Water Surface Elevation (DWSE) 
and HTOL water levels. 

WSAFCA evaluated the slope stability of each cross‐section under steady‐state conditions at 
DWSE and HTOL water  levels, and under rapid drawdown  loading conditions. For adjacent 
and setback levee improvement measures, WSAFCA also evaluated the end of construction 
slope stability at both the summer and winter WSE. 

10.2  Hydrology and Hydraulics Analysis 

WSAFCA performed hydraulic analysis to determine the DWSE and HTOL, as specified in the 
DWR Urban Levee Design Criteria (ULDC) dated May 2012. Both a 1‐D (HEC‐RAS) and 2‐D 
(RMA2) model were used in the development of design water surfaces. 
 
Hydrology was based on three storm centerings found to have the most impact on the flood 
protection system in the vicinity of the Southport Project: (1) Sacramento River main stem 
at Latitude of Sacramento, (2) Feather River at Shanghai Bend; and (3) American River. The 
hydrology includes the effect of the Folsom Joint Federal Project (JFP), which is currently 
under construction, on the releases from Folsom Dam on the American River.  
 
The DWSE is defined in the ULDC as the 200‐year water level. The HTOL is defined as the 
lower of the median 200‐year water surface elevation plus 3 feet or the median 500‐year 
water surface elevation.  Median water surface elevation, as defined in the ULDC, means 
the best estimate for the stage associated with the median flow for a given frequency. The 
ULDC specifies that hydraulic modeling to determine the DWSE and HTOL must assume the 
following: 
 

 Upstream, downstream, and nearby levees and floodwalls protecting urban areas 
are assumed to be raised to the median 200‐year water surface elevation plus 3 
feet and not allowed to breach, even if overtopped. Overtopping flows are 
assumed to leave the channel and remain in the 200‐year floodplain. 
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 All project levees and floodwalls are to be modeled to incorporate a minimum 
crown elevation equal to the authorized (usually the 1955/1957) USACE design 
profiles – this affects nonurbanized areas for the most part – all such levees and 
floodwalls are to be allowed to overtop, act as weirs, and not breach for floods up 
to and including the median 500‐year flood. Overtopping flows are assumed to 
leave the channel and remain in the 200‐year floodplain. 

 

 Non‐project levees and floodwalls in nonurbanized areas in the region, to the 
extent they may affect the DWSE, are to be modeled at their existing or 
authorized height, whichever is higher, and to act as weirs without breaching 
if overtopped. 

 

 Debris loading on bridges must be considered. Bridges with less than 3 feet of 
clearance above the DWSE may experience extraordinary debris loading that 
must be evaluated in addition to typical pier/bent debris loading. The evaluation 
should include historic and potential debris transport in the stream, an analysis 
of loading on the bridge, and analysis of backwater impacts on the DWSE in the 
vicinity of the bridge. 

The 200‐year water surface is a composite made up of the greater of the 200‐year water 
surface elevations computed by the 1‐D and 2‐D Models. The 200‐year composite water 
surface elevations are the unadjusted design water surface elevations, per the ULDC. 

The HTOL is the lower of the 200‐year water surface elevation plus 3 feet or the 500‐year 
water surface elevation. As specified in the ULDC, the HTOL needs to be adjusted for 
superelevation. The superelevation adjustments computed with the 500‐year event were 
applied to the HTOL.  

10.3  Risk and Uncertainty Analysis 

WSAFCA’s consultants performed a conditional risk analysis to determine the impacts of the 
WSLIP, and Southport, by computing the conditional annual exceedance probability (C‐AEP) 
and “conditional” conditional non‐exceedance probability, or conditional assurance (C‐A). 
These annual exceedance values are conditions on two factors: one, only a Sacramento 
River at latitude Sacramento storm centering is used; and two, levee overtop but do not fail. 
WSAFCA’s consultant used procedures from the June 2009, HEC report to perform the 
analysis. Additionally, WSAFCA consulted with the Sacramento District to refine procedural 
details for this specific project. 

Two scenarios were used to assess the potential impacts of the WSLIP: without WLSIP, or 
baseline condition, and the with‐WSLIP, or with project condition. All scenarios include the 
Folsom Dam JFP and Common Features Project as incorporated by the USACE for the 
Common Features GRR hydraulic analysis. 
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The results from the analysis indicate no impact, or a beneficial impact, at ten of twelve 
index points.  Negative changes occurred at two index points as presented in Table 4. The 
change at RM 38.75 is appreciable because at the target stage, there is no appreciable 
difference in the input functions for the with‐ and without WSLIP scenarios. RM 58.75 
shows an increase of 0.0009 in the C‐AEP value as a result of the project. For this index 
point, no appreciable difference in the flow‐frequency curve or the inflow‐outflow 
relationship is seen. However, the stage‐outflow transform shows a difference between the 
with‐ and without‐ WSLIP scenarios 
 

Table 4.  Increases in C‐AEP Values 

Index Point 
C‐AEP

Without WSLIP
C‐AEP 

With WSLIP
Change in

C‐AEP

Sacramento River  
RM 53.75 

0.0101 0.0110 0.0009

Sacramento River  
RM 38.75 

0.0183 0.0185 0.0002

 
Increases in C‐A as a result of the WSLIP occur during the 0.01, 0.004, and 0.002 events. 
Increases in C‐A ranged from 0.0001 to 0.0023, 0.0002 to 0.0060, and 0.0004 to 0.0098, 
respectively. 
 
More information regarding the risk and uncertainty analysis may be located in the 
Conditional Risk Analysis for West Sacramento Levee Improvement Project [MBK to insert 
complete title and date upon finalization.]. 

10.4   Levee	Vegetation	Management	

The Southport Project will be compliant with the current USACE vegetation standards.  

11 Real Estate  

The Southport Project will require both temporary and permanent real estate interests for 
levee construction, subsequent operation and maintenance, and construction of Village 
Parkway that replaces South River Road, which is currently located on top of the levee. 
WSAFCA will acquire fee title to the areas required for the levee improvement facilities, the 
offset areas, and Village Parkway.  Temporary construction easements will be acquired for 
the areas required for haul routes and staging areas.  Permanent easements will be 
acquired as needed for road and private property access, drainage facilities, and access to 
the Sacramento River and marinas.    
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The below table provides a list of adjacent properties to the Southport Project. WSAFCA 
anticipates permanent acquisition of rights at most of these properties. Plates 7 through 14 
provide the parcel locations of the properties. 

Table 5.  Southport Adjacent Properties 

Key  PARCEL NO  SEGMENT  ACRES  OWNER 

1  46010011000  G  81.57 REDEVELOPMENT AGENCY OF W SAC 

1 46010014000  G  6.82 MCCRAY SURV TRUST 

1 46010044000  G  7.71 WEST SACRAMENTO CITY OF 

1 46010052000  G  5.08 LAUDENSCHLAGER TRUST ETAL 

1 46030016000  F  20.21 SEECON FINANCIAL & CONST CO INC 

1 46030028000  F  57.42 SEECON FINANCIAL & CONST CO INC 

1 46030029000  F  21.55 SEECON FINANCIAL & CONST CO INC 

 

1 + 2  46030004000  F  24.89 YOKOYAMA AYA IRREV LIV TRUST 

2  46030007000  F  5.12 LUTHRA FAM TRUST 

2  46030008000  F  3.04 SAENZ SONIA 

1 + 2  46030015000  F  20.86 SEECON FINANCIAL & CONST CO INC 

2  46030023000  F  6.87 FORECAST LAND INVESTMENT LLC 

2  46040004000  F  0.85 AVILA NICOLE & JEFFREY 

2  46040006000  F  7.64 SOUTH RIVER LLC 

2  46040008000  F  3.78 BARKER WILLIAM J & CAROL L 

2  46040011000  F  8.17 COAST CAPITAL INCOME FUND LLC 

2 46050022000  F  3.76 SACRAMENTO YACHT CLUB INC 

2 46050044000  F  0.91 PUUMALA JOHN P & ERICA N 

2 46050045000  F  0.94 ARKHANGELSKIY ALEX  

2 46050046000  F  0.97 LEWIS ANDREW SCOTT & LAURA ANN 

2 46050047000  F  1.79 BAXTER DANIEL & ANTIONETTE 

 

3  46050017000  E  19.97 WASHINGTON UNIFIED SCHOOL DISTRICT 

2 + 3  46050033000  E  214.86 PAIK FAM TRUST ETAL 

3  46100005000  D  16.60 DOWNEY REV TRUST ETAL 

3 + 4  46100007000  D  10.62 DOWNEY SHARON EVELYN & RISSO MICHAEL JOHN 

3 + 4  46100008000  C  0.34 WEST SACRAMENTO CITY OF  

3  46100013000  D  24.86 FENOCCHIO REV TRUST ETAL 

3  46100014000  E  4.07 FENOCCHIO REV TRUST 

 

4 + 5  46260006000  C  37.25 KUBO FAM TRUST 

4  46260013000  C  7.67 SUN M CAPITAL LLC 
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Key  PARCEL NO  SEGMENT  ACRES  OWNER 

4  46260014000  C  58.78 SUN M CAPITAL LLC 

4 + 5  46270029000  C  124.79 SUN M CAPITAL LLC 

3 + 4  46270034000  C  4.50
FREEMAN ISAAC B & FREEMAN ISAAC B & 1999 REV 
TR 

3 + 4  46270035000  C  55.56 SUN M CAPITAL LLC 

 

5  46250005000  B  1.02 SACTO & SAN JOAQUIN DRN DIST 

5  46250007000  B  0.10 WALTON BEVERLY ETAL 

5  46250011000  B  4.97 ARUNTAKASEM VICHAI 

5  46250013000  B  4.95 PALAMIDESSI MARY E & PAUL J 

5  46250014000  B  3.79 VENDLEY SCOTT & KATHRYN  

5  46250016000  B  13.09 SUN M CAPITAL LLC 

5  46250017000  B  42.24 RODGERS 2007 REV TRUST ETAL  

5  46250018000  B  3.66 RODGERS SCOTT STEVEN ETAL  

5  46260001000  B  24.68 SUN M CAPITAL LLC 

4 + 5  46260003000  C  44.30 SUN M CAPITAL LLC 

4 + 5  46260005000  C  23.16 SUN M CAPITAL LLC 

5  46260008000  C  2.15 RECLAMATION DISTRICT #900 

5  46260015000  B  3.38 RMD MIRAGE VENTURES LLC 

5  46260016000  B  8.33
RODGERS ALBERT W SUCC & HENDERSON PATTI L 
SUCC TR  

 

6  46230014000  B  8.01 ELAH INVESTMENT PARTNERS LLC 

6  46230015000  B  0.39 CHARLES CRUZ R & DARLENE J 

6  46230016000  B  1.12 KUBO RICHARD T & ANNE F TR 

6  46230027000  B  0.97 SACTO & SAN JOAQUIN DRN DIST 

6  46230028000  B  0.84 SACTO & SAN JOAQUIN DRN DIST 

6  46230031000  B  0.55 SACTO & SAN JOAQUIN DRN DIST 

6  46230032000  B  7.69 KUBO RICHARD T & ANNE F TR 

6  46230033000  B  1.00 SACTO & SAN JOAQUIN DRN DIST 

6  46230036000  B  30.20 RODGERS ALBERT W TR ETAL 

6 + 7  46230038000  A  10.51 4560 S RIVER ROAD LLC 

6 + 7  46230039000  B  0.14 PACHECO LUCILLE MARIE 

6  46230045000  A  2.67 ENOS WALLACE E & ROBIN A 

6  46230048000  B  6.86 YOKOYAMA FAM TRUST 

6  46230050000  B  5.02 CULBRETH BRET & ANNESLEY TERRY CATHERINE 

6  46230052000  B  14.94
CALFEE & KONWINSKI PROF CORP PROFIT SHARING 
PLAN 

5 + 6  46230053000  B  3.21 MCDONALD KIM J & MCDONALD KIM J & TRUST 
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Key  PARCEL NO  SEGMENT  ACRES  OWNER 

6  46230056000  B  14.00 RODGERS REV 2007 TRUST 

6  46230057000  B  1.08 LACOMB THAMARAH ANN 

 

7  44020003000  A  10.31 SACRAMENTO REG CO SANIT DIST 

7  44020016000  A  1.46 SACRAMENTO REG CO SANIT DIST 

7  46210015000  A  5.13 MILLER CHRISTOPHER L & DAWN D 

7  46210016000  A  0.13 MILLER CHRISTOPHER L & DAWN D 

7  46210019000  A  4.05 VINCES PTNSHPS LP 

7  46210004000  A  30.13 ANDERSON GARY L 

7  46210005000  A  30.34 TAKEUCHI BEN TR ETAL 

7  46210009000  A  42.32 POWELL TERESA A ETAL 

7  46210011000  A  4.77 DAVIS PAUL O & LINDA N & DAVIS 1994 REV TRUST 

7  46210017000  A  0.02 RECLAMATION DISTRICT #900 

6 + 7  46220013000  A  20.35 MARSHALL‐ISHII 2003 REV TRUST ETAL 

6 + 7  46220014000  A  20.62 CONLEY KENNETH R & NANCY M 

6 + 7  46220015000  A  17.20 SHERGILL HARDEV S TR ETAL 

6 + 7  46220016000  A  17.65 BRAR SHABNAM SINGH ETAL 

7  46220018000  A  4.01 VIERRA ANDREW JOSEPH 

6 + 7  46230013000  A  0.29 4560 S RIVER ROAD LLC 

Note: Plate 7 provides a real estate key for locating parcels. 

For  residential  properties  where  WSAFCA  anticipates  acquiring  fee  title,  WSAFCA  will 
comply with the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 
1970, Public Law 916456 for eligible owners and/or tenants.   A comprehensive Relocation 
Plan shall be developed to address the needs of displaced owners and tenants and will be 
augmented with the specific information about each displacee.  

12  Safety Assurance Review 

WSAFCA has and will continue  to  implement  its Safety Assurance Review  (SAR) Plan. SAR 
reports may be found on the WSAFCA webpage under Documents, Reports & Resources at 
http://www.cityofwestsacramento.org/city/flood/default.asp.     

13  Public Interest Determination 

As presented in 33 Code of Federal Regulations (CFR) §320.4, the USACE’s decision whether 
to issue a permit will be based on an evaluation of the probable impacts, including 
cumulative impacts, of the proposed activity and its intended use on the public interest. 
Evaluating the probable impact which the proposed activity may have on the public interest 
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requires a careful weighing of all those factors which become relevant in each particular 
case. The benefits which reasonably may be expected to accrue from the proposal must be 
balanced against its reasonably foreseeable detriments. The decision whether to authorize 
a proposal are therefore determined by the outcome of this general balancing process and 
should reflect the national concern for both protection and utilization of important 
resources.  
 
The Southport Project EIS/EIR analyzes a number of factors relevant to the public interest 
review. These factors include, but are not limited to, socioeconomics, aesthetics, wetlands, 
historic properties, fish and wildlife, flooding and floodplain values, land use, mineral needs, 
water quality, energy needs, safety, agriculture, and growth‐inducement. 
 
1 . The relative extent of the public and private need for the proposed work has been 
considered. The Proposed Action is needed to provide flood protection for the City, 
including existing residents and public facilities. The project will also allow public and 
private entities to continue to construct public, residential, and commercial developments 
in the area. 
 
2. The practicability of using reasonable alternative locations and/or methods to accomplish 
the objective of the proposed structure or work has been evaluated. Several alternatives 
have been reviewed as part of the USACE regulatory process, including practicable 
alternatives in the EIS/EIR. Based on WSAFCA’s exhaustive review using a number of criteria 
disclosed in the EIS/EIR, the proposed project is the preferred alternate considering 
environmental, engineering, and community factors. USACE is currently processing its 
decision for the least environmentally damaging practicable alternative although 
preliminary indications are that the proposed project is the least environmentally damaging 
practicable alternative. 
 
3. The extent and permanence of the beneficial and/or detrimental effects that the 
proposed structures or work may have on the public and private uses for which the area is 
suited has been reviewed. The areas to be permanently impacted within the direct project 
footprint are presently, predominantly agricultural land, most of which has been fallow for 
several years. The adopted city planning documents propose the larger planning area to be 
developed mostly as single‐family residences. The Proposed Action will result in a 
permanent change within the direct project footprint where the levee will be constructed, 
in the adjacent levee alignment, canals and ditches, and in certain borrow areas. However, 
some borrow areas will be returned to agricultural use. Moreover, the Proposed Action is 
planned to protect existing and future uses in the Southport area and the City as a whole 
from potentially catastrophic flooding, which could cause significant adverse impacts to 
natural resources, public infrastructure, private property and structures, and human life and 
safety. 
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14 Administrative Record 

The administrative record includes everything the agency has considered in reaching a 
decision regarding this proposed action. WSAFCA and its consultants continue to compile an 
administrative record.  In addition, references in the Southport EIS/EIR and the Design 
Documentation Report, which are both part of the administrative record, provide a 
thorough list of documents informing the environmental and design efforts. 

15 Technical Support Documents 

The following documents were used in development of this report: 

1) Southport Sacramento River Early Implementation Project Environmental 
Impact Statement/Environmental Impact Report (ICF, [NOTE: MBK to Insert date 
upon completion]) 

2) Southport Sacramento River Early Implementation Project  65% Design  
Documentation Report (HDR, January 2013) 

3) Hydraulic Impact Analysis for the Southport Sacramento River Early 
Implementation Project Environmental Impact Statement/Environmental Impact 
Report (MBK Engineers, March 1, 2013) 

4) Conditional Risk Analysis for West Sacramento Levee Improvement Project, 
(David Ford Consulting Engineers, March 2013)  
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Plate 1.  WSLIP Construction Phasing Map 
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Plate 2. Southport Project Segments 
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Plate 3.  Typical Levee Sections 1 and 2 
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Plate 4.  Typical Levee Sections 3 and 4 
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Plate 5.  Typical Levee Sections 5 and 6 
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Plate 6.  Typical Levee Sections 7 and 8 
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Plate 7.  Adjacent Properties to the Southport Project – Real Estate Section Key 
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Plate 8.  Adjacent Properties to the Southport Project – Real Estate 1 
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Plate 14.  Adjacent Properties to the Southport Project – Real Estate 7 
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Pre-Project Levee Conditions by Segment 
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Plate 3.  Typical Levee Sections 1 and 2 
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Plate 4.  Typical Levee Sections 3 and 4 
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Plate 5.  Typical Levee Sections 5 and 6 
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Plate 6.  Typical Levee Sections 7 and 8 
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18313‐3 WSAFCA Southport Project Milestones

Action Date Completed / Expected

CVFPB request to USACE to take NEPA lead July 7, 2011

WSAFCA submittal of Flood System Improvement Project application April 1, 2013

CVFPB considers 408 Request Letter to USACE September 13, 2013
Public Review of Draft EIR /  EIS October ‐ November 2013

USACE completes Draft General Reevaluation Report (GRR) January 2014

WSAFCA adopts Southport Project and certifies Final EIR Febraury 2014

CVFPB considers Section 221 Credit Request Febraury 2014

WSAFCA executes Construction Funding Agreement with DWR Febraury 2014

100% Village Parkway Design March 2014

CVFPB Construction Permit Evidentiary Hearing April 2014

100% Levee Improvement Design June 2014

South River Road relocation June 2014

Utility relocation June 2014

Demolition and tree removal June 2014

USACE Record of Decision / Section 408 Letter of Permission September 2014
CVFPB Construction Permit Effective September 2014

Note:  Blue font denotes Board Actions and Milestones

Attachment E - Project Milestone Schdule



  Attachment F1 – Hydraulic Review 

F1 – Hydraulic Review 
 
The hydraulic modeling performed evaluates the project as both an individual 
incremental action, and as a component of a larger cumulative project which accounts 
for other regional flood control projects (such as the Folsom Dam Modification).  When 
considered as an incremental action, the Southport Project would result in a reduction of 
water surface elevation (WSE) with isolated exceptions as presented below: 

 100-year: 0.13 feet for 0.13 mile, total where change is above 0.04 feet = 2.01 miles   

 200-year: 0.17 feet for 0.06 mile, total where change is above 0.04 feet = 2.69 miles   

 500-year:  0.27 feet for 0.02 mile, total where change is above 0.04 feet = 3.88 miles   
 
The isolated increases occur near the Pocket area neighborhood in the City of 
Sacramento.  The increase in 200-year WSE of 0.17 feet represents an increase of 
approximately 1.3 percent in head on the levee.  This change in stage does not result in 
overtopping of the levee and does not detectibly change the likelihood of a geotechnical 
failure (existing condition probability of failure is a 25-year event).  Additionally, the 
changes in stage in the river channel associated with the Southport Project will not 
result in a change in the depth of the Pocket floodplain and would not increase 
damages in the floodplain.  
 
The 1957 design (authorized) flow is 110,000 cfs, which is slightly less than a 25-year 
event.  The 1957 design flow can be passed approximately two feet below the 1957 
profile for the reach of the Sacramento River from the American River to Freeport 
despite the increase in stage resulting from the proposed project.  The 1957 flow will 
remain significantly below the 1957 design profile.   
 
In its cumulative analysis WSAFCA considered the federally authorized Folsom Dam 
Joint Federal Project (JFP), and the Folsom Dam Raise Project in addition to with the 
Southport Project.  Collectively these improvements will reduce flood stages for the 200-
year event in the Lower Sacramento River by approximately 1.2 feet.   
 
While the computed increases in WSE near the Pocket area may ordinarily be 
considered less than significant, there is concern about allowing any change in stage 
that affects an urban levee that is known to be at high risk of failure.  To address this 
concern, construction phasing has been proposed to schedule construction of the 
Southport levee breaches with construction of the Pocket levee improvements to 
minimize the interim flood risk.  WSAFCA is currently modeling the interim condition 
incorporating a phased construction approach to determine the changes in water 
surface elevations.  The computed WSE increases are anticipated to be reduced.  



  Attachment F1 – Hydraulic Review 

However, should the modeling indicate otherwise, the USACE Sacramento District and 
WSAFCA will work together to refine the design to ensure impacts are less than 
significant. 
 
MBK Engineers (MBK) has performed a hydraulic analysis to develop relationships to 
be used in a risk impact analysis of the proposed levee setback.  The levee setback 
configuration evaluated herein is based on the 65 percent Design Submittal.  MBK 
utilized both a one‐dimensional hydraulic model (1‐D Model) and a two‐dimensional 
hydraulic model (2‐D Model) for their analysis.  The 2-D model assisted in the 
refinement of the 1-D model. 
 
Based on the submitted Hydraulic Analysis report in Support of Conditional Risk 
Analysis, the maximum increase in WSE between with and without project for the 200-
year event is 0.17 feet.  This increase is for a short reach in the Pocket area as 
mentioned previously.  WSAFCA has coordinated this increase in WSE with the 
Sacramento Flood Control Agency (SAFCA) to ensure that improvements being 
considered for the Pocket levee take this change in WSE into account.   
 
Board staff finds that the proposed Southport Project, with or without phased breaching, 
is expected to pose no significant adverse hydraulic risk to the SRFCP based upon the 
information provided. 
 



                                           Attachment F1.1 – Hydraulic Issues that May Need Additional Evaluation 

F1.1 – Hydraulic Issues that May Need Additional Evaluation 
 
The following list represents design and construction phasing refinements that may 
need to be addressed prior to a construction permit hearing: 

 Hydraulic parameters, such as freeboard, velocity, WSE, should be described 
and analyzed in further detail as the design is refined. 

 Construction phasing and design should be formulated to ensure USACE 
Headquarters can make a finding that potential hydraulic impacts can be 
mitigated and that the action does not significantly transfer flood risk. 

 
 



                                      Attachment F2 – Geotechnical Review 
 

F2 – Geotechnical Review 
 
Board staff conducted a preliminary technical review of the geotechnical related 
documents submitted by WSAFCA.  
 
The scope of WSAFCA’s geotechnical analyses for the 65 percent design included 
performing steady-state seepage analyses to evaluate underseepage; performing 
steady-state stability analyses to evaluate landside stability; performing rapid drawdown 
stability analyses to evaluate waterside stability conditions; performing consolidation 
analysis to estimate settlement and performed seismic vulnerability analyses using 
liquefaction without deformation analyses.  
 
Underseepage analysis included calculation of the average exit gradients for cross-
sections developed within each Segment under steady-state conditions at Design Water 
Surface Elevation (DWSE) and Hydraulic Top of the Levee (HTOL) water levels.  
Stability analysis included estimation of the factor of safety for each cross-section under 
steady-state conditions at DWSE and HTOL water surface elevations, and under rapid 
drawdown loading conditions.  Stability analysis was evaluated for “end of construction” 
conditions at both the high and low WSE conditions for adjacent and setback levee 
improvement measures. 
 
Board staff has determined that based on its review of the 65 percent design documents 
submitted by WSAFCA to date, the proposed project is compliant with CCR 23 
Standards, and there are no expected adverse geotechnical effects or required 
variances to the Standards at this time. 
 



                                      Attachment F2.1 – Geotechnical Issues that May Need Additional Evaluation 
 

F2.1 – Geotechnical Issues that May Need Additional Evaluation 
 
The following list represents possible issues in the geotechnical analysis that may need 
to be addressed prior to a permit hearing: 

 Zoned embankment: The current levee design is based on the assumption that 
the new levees are constructed of one material. However, the final levee 
embankment design will have zones of varying geometries, material types and 
soil properties.  As a result the type and extent of proposed remedial measures 
may also change depending on the final analyses and designs.  

 Borrow material: Several uncertainties regarding the properties of ongoing 
investigations for borrow material remain to be considered. 

 Excavations along and in the waterside of levees:  According to the USACE 
Engineering and Design Manual the area between the riverside edge of the 
borrow area and the riverbank should have a substantial width (200 feet or more) 
to help prevent migration of the river channel into the borrow area.  The current 
proposed borrow areas indicates excavation close to the river edge.  

 Rapid drawdown analyses: The factor of safety used for rapid drawdown 
analyses is an average value and may be refined to meet USACE standards. 

 Deformation analysis: A deformation analysis to characterize earthquake-induced 
settlement has not yet been performed.  A post-earthquake stability analysis was 
conducted and indicates potential significant deformation.  Further evaluation 
may be needed. 
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