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xv 

Executive Summary 

In 2017, the City of Isleton received a grant from the California Department of Water 

Resources (DWR) Small Communities Flood Risk Reduction Program to complete a 

feasibility study to reduce flood risk to the Delta Legacy Community of Isleton. The scope of 

this study includes the following: 

¶ Identifying a potential suite of structural and non-structural flood risk reduction 

elements 

¶ Developing management actions (MAs) based on the combination of one or more 

potential flood risk reduction elements 

¶ Developing and preparing implementation costs for each of the MAs 

¶ Identifying a preferred suite of MAs and other non-structural measures based on 

stakeholder and community input 

¶ Developing an implementation plan which includes an implementation schedule and 

finance plan 

The study considers potential solutions to reduce flood risk while sustaining agriculture and 

the regional economy, improving riverine habitat viability, addressing regional levee 

maintenance governance, and improving the resiliency and reliability of conveying fresh 

water through the Delta with an improved leveed system in the Sacramento River Corridor. 

The City of Isleton is located along the left bank of the Sacramento River near the southwest 

boundary of Sacramento County. Levees which protect the tract of land known as Brannan-

Andrus Island where the Delta Legacy Community of Isleton is located are maintained by 

Brannan-Andrus Levee Maintenance District (BALMD). In total, Brannan-Andrus Island is 

protected by over 28 miles of levees which provide protection from flows in the Sacramento 

River to the west, Georgiana Slough and the Mokelumne River to the east, and the San 

Joaquin River and Sevenmile Slough to the south.  

The levees surrounding the community of Isleton were initially constructed between 1860 

and 1880 by local interests and were generally built using materials dredged from the 

adjacent Sacramento River and Georgiana Slough. Over time, various improvements have 

been made to the levees in the study area located along the left bank of the Sacramento River 

and they are now considered part of the federally and state authorized Sacramento River 

Flood Control Project (SRFCP) and are now part of State Plan of Flood Control (SPFC) 

levees. The levees on the southeast and south sides of BALMD  have also been improved 

over time but are not considered part of the federally and state authorized SRFCP nor a 

portion of the SPFC levee systems.  
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The City of Isleton and its consultants developed this feasibility study in coordination with a 

planning committee comprised of residents living within Isleton, including other landowners 

and business owners on Brannan-Andrus Island, and representatives from BALMD . Other 

representative participating stakeholders with interest and knowledge in providing enhanced 

flood protection for the Delta Legacy Community of Isleton, including residents and 

landowners within Isleton and agricultural landowners within the larger BALMD basin, were 

also consulted. Public stakeholder meetings were held to identify existing concerns and 

solicit feedback on the flood risk reduction efforts for the Delta Legacy Community of 

Isleton. 

Structural-Based Management Actions 

A suite of 12 potential structural-based MAs was formulated based on stakeholder input and 

available geotechnical data, including new geotechnical data collected in late summer of 

2020 as part of this feasibility study. These structural-based MAs included repairing known 

critical and serious sites as previously identified by DWR in their Flood System Repair 

Project (FSRP); repairing and strengthening-in-place various portions of and/or the entirety 

of the BALMD  perimeter levee system; potentially constructing a cross levee system 

upstream and downstream of Isleton and also along Highway 12; and securing Federal 

Emergency Management Agency (FEMA) 100-year accreditation for the community of 

Isleton. 

These 12 structural-based MAs can be paired with a suite of non-structural flood risk 

reduction measures, including the potential implementation of a community-based private 

flood insurance program developed specifically for the noted community and/or additional 

Delta Legacy Communities via either a homeownerôs association, Sacramento County, or 

other means such as a Geologic Hazard Abatement District (GHAD). The key non-structural 

measures preferred by Isleton for consideration are summarized below within this Executive 

Summary and Section 7.3 of this Feasibility Study Report. 

The MAs were evaluated qualitatively against the studyôs planning objectives of reducing 

risk to life; reducing risk to property damage; reducing probability of levee failure; reducing 

high, escalating National Flood Insurance Program (NFIP) flood insurance premiums; 

improved flood preparedness and response; enhancing resiliency and reliability of through-

Delta water conveyance, and identifying multi-objective opportunities. Each of the MAs 

were also evaluated qualitatively considering agricultural sustainability, local support, and 

cost. 

With this trade-off analysis and a final stakeholder public meeting held by Isleton City 

Council in June of 2022, a recommended suite of structural-based MAs was further identified 

as follows: 

¶ MA  1: Repair of DWR FSRP Critical and Serious Sites within BALMD  
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o 1A: Repair Two DWR FSRP Critical Stability Sites on the Right Banks of the 

Mokelumne and San Joaquin Rivers 

o 1B: Repair DWR FSRP Serious Erosion Site on the Left Bank of the 

Sacramento River 

o 1C: Repair Two DWR FSRP Serious Stability Sites on the Right Bank of 

Georgiana Slough and One Serious Seepage Site on the Right Bank of the 

Mokelumne River 

¶ MA  2: Raise and Repair/Strengthen-in-Place RD 556 Cross Levee Coupled with a 

Relief Cut along Georgiana Slough 

¶ MA  3: All -Weather Flood Fight Access Road for the Community of Isleton 

¶ MA  4: Repair and Strengthen-in-Place SPFC Levee along the Left Bank of the 

Sacramento River (Non-Urban Levee Evaluations [NULE] Segment 378) 

o 4A: Repair and Strengthen-in-Place 1.6 Miles of Levee along the Left Bank 

of the Sacramento River Immediately Adjacent to Isleton 

o 4B: Repair and Strengthen-in-Place 4.2 Miles of Levee along the Left Bank 

of the Sacramento River Between the Westerly Boundary of the Community 

of Isleton and Highway 12 

o 4C: Repair and Strengthen-in-Place 2.4 Miles of Levee along the Left Bank 

of the Sacramento River Between Highway 12 and West Brannan Island 

Road 

o 4D: Repair and Strengthen-in-Place 2.0 Miles of Levee along the Left Bank 

of the Sacramento River Between the Easterly Boundary of the Community 

of Isleton and the RD 556 Cross Levee 

¶ MA  5: Repair and Strengthen-in-Place SPFC Levee along the Right Bank of 

Georgiana Slough (NULE Segment 40) 

o 5A: Repair and Strengthen-in-Place 0.90 mile of Levee along the Right Bank 

of Georgiana Slough Between the Potential Cross Levee Alignment North of 

Fertile Acres and 450 feet Downstream of the Isleton Wastewater Ponds 

o 5B: Repair and Strengthen-in-Place 1.6 Miles of Levee along the Right Bank 

of Georgiana Slough Between the Potential Cross Levee Alignment North of 

Fertile Acres and the Potential Isleton/Oxbow Marina Cross Levee Alignment 

o 5C: Repair and Strengthen-in-Place 1.9 Miles of Levee along the Right Bank 

of Georgiana Slough Between the Potential Cross Levee Alignment North of 

Fertile Acres and the Potential Cross Levee Alignment at Jackson Slough 

Road and Terminous Road (includes items 5A and 5B above)  
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o 5D: Repair and Strengthen-in-Place 1.9 Miles of Levee along the Right Bank 

of Georgiana Slough Between the Potential Cross Levee Alignment at 

Jackson Slough Road and Terminous Road and the Mokelumne River 

o 5E: Repair and Strengthen-in-Place 2.2 Miles of Levee along the Right Bank 

of Georgiana Slough Between the Potential Cross Levee Alignment North of 

Fertile Acres and the Existing RD 556 Cross Levee 

The estimated cost, net reduction in expected annual damages (EAD) to the Isleton study 

area under existing conditions (without climate change adjustments), and the flood risk 

reduction payback period in years (excluding interest) associated with select MAs 1, 3, 5, and 

6 are summarized below in Table ES-1. The estimated cost for the recommended suite of 

relatively short-term MAs 1 through 5 is estimated at $163 to $196 million (M) in July 2020 

dollars.  

From the recommended suite of structural-based management actions, a suite of community 

preferred structural-based management actions was developed based on stakeholder and 

public input. The suite of community preferred near-term management actions includes those 

identified above with the exception of MA 2 (Improving the RD 556 cross levee upstream of 

Isleton),  and MAs 5D and 5E associated with repairing/improving-in-place the right bank 

levees of Georgian Slough downstream not immediately adjacent to the City and its existing 

wastewater ponds. However, the Cityôs long-term community preferred management action 

items include MAs 5D and 5E associated with the multi-objectives of repairing and 

improving-in-place the entire right bank SPFC levee system of Georgina Slough totaling 6-

miles-in-length within the Cityôs study area that closely coincides with the outer boundaries 

of BALMD. Also included in the Cityôs long-term community preferred structural-based 

management actions is MA 6C which is a potential cross levee system that closely follows 

Isletonôs proposed Sphere of Influence (SOI). The Cityôs proposed SOI is largely limited to 

area between the Sacramento River on the west, Georgiana Slough on the east, and as far 

north and upstream of the Isleton Highway 160 bridge crossing along the Sacramento and 

River, and as far downstream to the southwest near the Cityôs existing city limit line and 

along a portion of Jackson Slough Road, Terminous Road, and Oxbow Marina Drive, all 

located just westerly of Oxbow Marina.  

Of the five MAs, MA 1 provides the largest incremental value to the community of Isleton 

and the larger study area. With the implementation of this MA, the total net reduction in 

EAD for the Isleton study area is estimated at $18.2M under existing conditions, and as high 

as $65.2M under future conditions with climate change adjustments. MA 3 also provides 

significant value to the community of Isleton and the larger study area with an estimated net 

reduction in EAD of $5.7M under existing conditions, and as much as $27M under future 

conditions with climate change adjustments. Note that while MAs 4 and 5C as standalone 

measures would not represent a substantial, incremental reduction in EAD within the study 

area, they would substantially reduce the potential for life loss associated with a levee breach 
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along the left bank of the Sacramento River or along the right bank of Georgiana Slough 

adjacent to the community of Isleton.  

Table ES-1. Estimated Costs, Net Reduction in EAD Values, Flood Risk Reduction Payback 
Periods and Benefit-Cost Ratios for Isletonôs Suite of Management Actions Under Existing 
Conditions. 

Management Action (MA) 
Estimated 

Cost1  

Total Net 
Reduction in EAD 

to the Isleton 
Study Area under 

Existing 
Conditions2 

Flood Risk 
Reduction 

Payback Period 
in Years 

(excluding 
interest)3 

Benefit-
Cost 

Ratio4 

Repair all 5 remaining DWR 
FSRP Sites in Isleton 

Project Area: 
(MAs 1A, 1B, & 1C) 

$5,991,000 $18,219,000 0.3 year 82 

Raise and 
Repair/Strengthen-in-Place 

RD 556 Cross Levee 
Coupled with a Relief Cut 
along Georgiana Slough 

(MA 2) 

$7,191,000 -
$7,660,000 

N/A N/A N/A 

All-Weather Flood Fight 
Access Road for the City of 

Isleton (MA 3) 
$5,898,000 $5,762,000 1.0 year 26.4 

Repair and Strengthen-in-
Place up to 10.2 Miles of 

SPFC Levee along the Left 
Bank of the Sacramento 

River (MA 4) 

$68,177,000 - 
$71,642,000 

N/A N/A N/A 

Repair and Strengthen-in-
Place up to 6.0 Miles of 
SPFC Levee along the 

Right Bank of Georgiana 
Slough (MA 5) 

$76,768,000 - 
$106,536,000 

N/A N/A N/A 

Cross Levee System 

 (MA 6C) 

$125,257,000 - 
$131,938,000  

$6,073,000 21.7 years 1.2 

Notes: 
 1 A range of estimated costs (low-high) are generally provided for each MA concurrent with the costs 

summarized in Table 6-8 
2 Net Reduction in EAD values are substantially greater under future conditions with climate change   

adjustments (see Table 6-10) 
3 Flood risk reduction payback periods in years are substantially shorter and the benefit-cost ratios are 

substantially greater under future conditions with climate change adjustments (see Table 6-10) 
4 Benefit-Cost Ratio assuming a capital recovery factor of 0.037 (n=50 years, i=2.75%) 
N/A: Due to five different SPFC and non-SPFC levee segments within the BALMD study area representing 

several different levels of flood protection from multiple sources of potential flooding EAD calculations 
were limited to only a handful of MAs and were not conducted or budgeted for the non-SPFC levee 
segments. Thus, supporting data for conducting Expected Annual Damages (EAD) assessments and 
determining Benefit-Cost Ratios was not easily obtainable for the full suite of MAs 1 through MA 12. 

A key long-term MA (5) contains state-wide multi-benefits by repairing and strengthening-

in-place the Georgiana Slough right bank levee within the bounds of the study area. The 
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same geotechnical remedial actions would reduce infiltration and inflow to the Cityôs 

wastewater ponds and improve the resiliency and reliability of the same 6.0-mile length of 

the freshwater conveyance corridor along Georgiana Slough between its confluence with the 

Mokelumne River to the south and the boundary between BALMD and Reclamation District 

(RD) 556 to the north. The current river channel and levee system collectively serve as a 

critical link of the through-Delta water conveyance system that conveys water via the State 

Water Project (SWP) and the Central Valley Project (CVP) to over 27 million Californians 

and over 3 million acres of agricultural crops south of the Delta. The noted 6.0-mile stretch 

of the freshwater conveyance corridor is essential to continued and sustainable freshwater 

conveyance through the Delta with or without the introduction of a possible dual conveyance 

facility (tunnels or canal) under consideration by the Delta Conveyance Authority (DCA). 

The 6.0-mile stretch of SPFC levees along the right bank of Georgiana Slough between the 

boundary of RD 556 and BALMD and the Mokelumne River represents approximately 24 

percent of the non-urban SPFC levees located downstream of the Delta Cross Channel (total 

of 25 miles) and nearly 10 percent of the total 62 miles of non-urban SPFC levees 

downstream of Freeport which comprise the freshwater corridor in the North Delta. The 

multi-benefit of improving both the water conveyance system and the flood control system 

could gain wide acceptance and cost-sharing opportunities at the regional, state, and federal 

levels within and south of the Delta. The cost of this multi-benefit element is currently 

estimated between $77M and $107M within the subject study area of Isleton. 

Table 7-3 provides a condensed list of both near-term and long-term community preferred 

structural-related management actions and their associated costs for implementation. The 

total cumulative collection of the community preferred structural-related management actions 

for implementation are estimated to cost between $176M to $208M in 2020 dollars.     

Implementation recommendations for implementing the suite of the community preferred 

actions include the City of Isleton and its neighboring Delta Legacy Communities meeting 

and working with Regional Flood Management Plan (RFMP) representatives, including 

Sacramento Area Flood Control Agency, West Sacramento Area Flood Control Agency, the 

Central Valley Flood Protection Board, and DWR MA 9. There are common interests that 

suggest implementing levee improvements on a limited number of SPFC levee miles in the 

North Delta along the Sacramento River in the North Delta will also improve the reliability 

and resiliency of conveying SWP and CVP water through the entire Delta. The multi-benefit 

attributes of improving and modernizing the SPFC levee system in tandem with improving 

conveyance of SWP and CVP water through the Delta should also be presented and shared 

with the DCA, DWR, the Delta Protection Commission, the Delta Stewardship Council, and 

the Delta Conservancy. 

Non-Structural Flood Risk Reduction Measures  

In addition to the key structural-based MAs highlighted above, several non-structural 

measures were evaluated for their potential to reduce residual flood risk. These non-structural 
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measures can be implemented independent of, or in combination with, the structural-based 

improvements. This study recommends the following key non-structural measures for 

implementation, some of which are already in the early stages of implementation: 

¶ Voluntary structural elevation of residential and commercial structures. 

¶ Wet or dry floodproofing residential, commercial, and agricultural structures. 

¶ Improved emergency response for the City of Isleton study area and adjoining RDs in 

the Lower-Sacramento - North Delta RFMP region. 

¶ Implementation of a community-based flood-risk insurance program specific to the 

community of Isleton in lieu of or in tandem with the current FEMA NFIP, which is 

already in progress. In addition to reducing flood insurance rates the program can also 

be tailored to buy-down risks by establishing and setting aside local cost-share funds 

to improve and implement flood risk reduction MAs outlined above and non-

structural measures outlined herein.  

¶ Updating the Sacramento County Local Hazard Mitigation Plan and formalizing 

potential relief cut locations within BALMD  

¶ Continued and improved public education and awareness 

¶ Support continued actions to improve and maintain high NFIP Community Rating 

System (CRS) score for Sacramento County/Isleton 

¶ Continued state support for refinements and Amendments to the NFIP via 

Agricultural Floodplain Ordinance Task Force and H.R. 3167 

¶ Improved governance between BALMD and other regional RDs in the north Delta, 

and potentially establishing a Homeowners Association or GHAD for establishing a 

community-based flood insurance program and reducing flood risks within the 

community of Isleton.  
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1. Introduction  

The California Department of Water Resources (DWR) Small Communities Flood Risk 

Reduction Program (SCFRRP) and the Regional Flood Management Plans (RFMPs) were 

created following adoption of the 2012 Central Valley Flood Protection Plan (CVFPP) by the 

Central Valley Flood Protection Board (CVFPB). Both the RFMPs and SCFRRP were created by 

DWR and are intended to be locally developed flood risk programs authored by regional flood 

control agencies, Local Maintaining Agencies (LMAs), local Reclamation Districts (RDs), local 

land-use planning entities such as counties and cities, and the residents of the communities 

protected by State Plan of Flood Control (SPFC) levees and other facilities. The RFMP program 

consists of six regional plans within the extent of the CVFPP; three within the Sacramento River 

Basin; and three within the San Joaquin River Basin. The Lower Sacramento River/North Delta 

RFMP completed in July of 2014 (herein referred to as the 2014 RFMP) encompasses the greater 

Sacramento River corridor, the Yolo and Sacramento Bypass systems, and the north Delta 

Legacy Communities along the Lower Sacramento River system between Sacramento and Rio 

Vista. Small communities, as defined in the CVFPP, are communities protected by SPFC levees 

with populations between 200 and 10,000, but exceptions were made to include Delta Legacy 

communities with populations of less than 200, such as Locke and Ryde.  

The SCFRRP is very similar to the DWR 5-year plans developed for and by the levee districts 

throughout the Delta where the LMAs or RDs are tasked with identifying where their greatest 

risks are to flooding, and each of the LMAs or RDs prioritize repairs and improvements to their 

levee systems to minimize flood risks. The key difference between the two programs is the 

SCFRRP focuses more on the densely populated portions of land tracts protected by SPFC 

levees; whereas the Delta 5-year plans focus more on the perimeter levee systems protecting the 

tracts/islands within the Delta independent of whether the levees are SPFC or non-SPFC levee 

systems. 

1.1 Intent of Senate Bill 5 for Small Communities 

The Central Valley periodically experiences devastating floods. One of the most recent large 

events in 1997, as well as increased nationwide awareness of flood risk following Hurricane 

Katrina in 2005, led to passage of the Central Valley Flood Protection Act of 2008, also known 

as Senate Bill (SB) 5. SB 5 requires DWR to prepare a strategic systemwide flood protection 

plan for SPFC1 facilities in the Sacramento-San Joaquin Valley. The 2012 CVFPP was the first 

iteration of this plan, and SB 5 mandates that it be updated on 5-year intervals.  

 
1 In summary, the SPFC includes the state and federal flood control works, lands, programs, plans, conditions, and mode of 

maintenance and operations of the SRFCP described in Section 8350 of the California Water Code, and of flood control 

projects in the Sacramento River and San Joaquin River watersheds for which the state (DWR or CVFPB) has provided 

assurances of nonfederal cooperation to the United States. 
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Reducing flood risk in currently nonurbanized areas is one objective specified in SB 5. 

Furthermore, for disadvantaged communities which includes the community of Isleton, SB 5 

requires cities, counties, and state and local flood management agencies to collaborate to provide 

cost-effective strategies for reducing flood risk, and to develop funding mechanisms to finance 

flood protection responsibilities at the local level. To this end, the 2012 CVFPP included many 

broad goals for improved flood management for areas protected by SPFC facilities, including 

small communities and portions of the Sacramento-San Joaquin Valley protected by SPFC 

levees.  

The SCFRRP focuses specifically on reducing flood risks for small communities protected by 

SPFC facilities, inclusive of areas designated as Delta ñLegacyò Communities. Small 

communities are defined as communities protected by SPFC facilities with a population of less 

than 10,000 residents. Delta Legacy Communities are a subset of small communities, located 

within the legally defined (Legal) Delta, which have cultural, historic, and ambiance value that 

give the Delta a distinctive sense of place (Delta Protection Commission [DPC], 2012) 

(Figure 1-1).  

Under the SCFRRP, the City of Isleton, as the local land-use planning entity, was awarded a 

DWR grant in 2017 on behalf of Isleton, to prepare a feasibility study to identify and prioritize 

flood risk reduction MAs. For the purposes of this report, the community of Isleton refers to the 

densely populated City of Isleton. In addition to Isleton there are seven additional Delta Legacy 

Communities that received grant funds to prioritize flood risk reduction measures in the 

Sacramento River corridor of the North Delta. Those Legacy communities include Courtland, 

Hood, Locke, East Walnut Grove, West Walnut Grove/Ryde, Clarksburg, and Rio Vista. 
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Figure 1-1. Delta Legacy Communities Participating in the DWR Small Communities Flood Risk 
Reduction Program 
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1.2 Goals and Scope of the Study 

As described in the 2012 and subsequent 2017 CVFPP Update, 

the goal of the state as well as the Delta Legacy Communities 

is to improve SPFC levees and applicable adjoining non-SPFC 

levees protecting small communities to achieve 100-year (1% 

annual chance) flood protection, as defined by the Federal 

Emergency Management Agency (FEMA). Consistent with this 

goal, the goal of this feasibility study is to develop, evaluate, 

and prioritize structural and non-structural flood risk reduction 

measures for the Isleton study area, and to ultimately achieve 

100-year flood protection and meet FEMA 100-year 

certification criteria. 

The flood risk reduction measures to be developed include 

multi-benefit objectives for Isleton and its agricultural, 

recreation, and socioeconomic attributes, 

where possible, as well as statewide water 

conveyance benefits along the Sacramento 

River and other north Delta freshwater 

corridors consisting of Georgiana Slough, 

the Mokelumne River, the San Joaquin 

River, and Seven Mile Slough. 

Improvements to the levee systems (SPFC 

and non-SPFC) protecting the Isleton study 

area can collectively enhance the resiliency 

and reliability of through-Delta water 

conveyance.  

1.3 Stateôs Interest in the 

Delta 

The state of California has broad interests in 

integrated water management within the 

Delta which must be considered within the 

context of this feasibility study, including: 

¶ Water Supply Reliability ï The state 

supports the availability and 

conveyance of surface water (when 

available based on hydrologic 

conditions), timely delivery, and 

adequate water quality for urban and 

Structural Flood Risk 

Reduction Measures 

¶ Repair/strengthen in-place 

existing levee system(s) 

¶ Strengthen existing 

levee(s)/embankments with 

cut-off walls, seepage 

berms, stability berms, etc. 

¶ Repair existing erosion sites 

on levee systems 

¶ Address and correct known 

encroachments/deficiencies 

in levee systems that pose 

threat to levee failure 

¶ New setback levee in place 

of existing levee system 

segments 

Non-Structural Flood Risk Reduction 

Measures 

¶ New ring levee system(s) and/or new cross levee 

to isolate smaller areas (communities) from a 

larger perimeter levee system that may be more 

susceptible to levee failures 

¶ New all-weather access roads or flood fight berms 

to address and potentially fend-off rising flood 

water that may occur in other portions of a large 

RD compared to a small fractional area 

(community) protected by a larger perimeter levee 

system 

¶ Voluntary elevation of structures, ideally for 

potential flood depths greater than 3-5 feet 

¶ Wet or dry floodproofing of structures, ideally for 

flood depths less than 5 feet, and some agricultural 

structures for flood depths greater than 5 feet 

¶ Securing FEMA accreditation by executing a 

number of combined structural and non-structural 

measures pursuant to 44 CFR §65.10 

¶ Improved emergency response; local hazard 

mitigation plans, flood emergency safety plans, 

and potential relief cuts 

¶ Alternatives to FEMAôs national flood insurance 

program ï community- and flood-risk based 

insurance programs with or without formation of a 

geologic hazard abatement district 

¶ Public awareness and education of local and 

regional flood risks 

¶ Improved governance between neighboring 

LMAs/RDs and communities 

¶ Regional/local flood easements and flood 

flow/channel conveyance enhancements   

¶ Acquisitions and relocations of structures and 

residents   
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agricultural water users. Water from north of Delta sources is delivered through the Delta 

by DWR, via the State Water Project (SWP), the State Water Contractors, and the U.S. 

Bureau of Reclamation, via the Central Valley Project (CVP).  

SWP and CVP supplies conveyed south of Delta serve approximately 3M acres of agricultural 

lands and a population of 27M.  

The entire volume of water conveyed by the SWP and CVP currently passes directly by Isleton 

via the SPFC-leveed channel of Georgiana Slough. 

The 6 miles of SPFC levees along the right/west bank of Georgiana Slough protecting the Isleton 

study area also serve as a vital element of the primary through-Delta water conveyance channel 

in the North Delta. 

Sustainable Delta ï the state supports investments that contribute to Delta sustainability and 

resiliency in the face of sea level rise and climate change, which will likely result in higher and 

longer duration of flood stages. 

¶ Delta Ecosystem Protection, Enhancement, and Restoration ï The state supports 

integrating flood and water management with ecosystem restoration actions that may 

include, riparian, tidal marsh, freshwater marsh, and floodplain habitats. 

¶ Preserving the Unique Characteristics of the Delta ï Delta Legacy Communities have a 

distinct natural, agricultural, and cultural heritage with the state recognizing the 

importance of preserving and enhancing the unique characteristics of these Delta Legacy 

communities. Through numerous initiatives, the state has prioritized support for the 

preservation and revitalization of these communities, as well as the Delta agricultural 

economy and culture, fishing, boating, waterfowl and upland game bird hunting, wildlife 

viewing, and recreation. In addition to the stateôs recognition of significant cultural 

values, the entire Legal Delta has received the distinction as Californiaôs one and only 

National Heritage Area, designated by Congress in March 2019.  

¶ Providing Appropriate Levels of Flood Protection ï The state, through DWR, has a long 

history of cost-sharing with federal and local agencies on projects that provide benefits to 

the local, state, and national economic interests. Although operations and maintenance 

(O&M) is coordinated through LMAs in the Delta, for most areas, the state ultimately has 

O&M responsibility for SPFC facilities, including SPFC channel maintenance and an 

interest in providing technical and financial assistance for levee maintenance and 

rehabilitation of non-SPFC facilities within the Delta. 

The stateôs investment in integrated water management must contribute to a sustainable Delta. 

Therefore, this feasibility study defines which actions could potentially contribute the most to 

Delta sustainability and how levee investment metrics are defined, tracked, and measured. 
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1.4 Isletonôs Need for Improved Flood Protection 

Isleton is one of eight Delta Legacy Communities located along the Lower Sacramento River 

Corridor in the North Delta participating in the SCFRRP (Figure 1-2). The levees surrounding 

the community of Isleton were initially constructed between 1860 and 1880 by local interests and 

were generally built using materials dredged from the adjacent Sacramento River and nearby 

Georgiana Slough. Various improvements have been made to the SPFC and non-SPFC levees in 

the study area over the years, including levee reconstruction and construction of setback levees. 

In 2006, FEMA reached out to Sacramento County and the levee maintenance districts including 

RDs 317, 407, and 2067 which collectively comprise Brannan-Andrus Levee Maintenance 

District (BALMD) to learn if adequate documentation supported certification of the levees. In 

2012, FEMA updated the flood insurance rate maps (FIRMs) and the entirety of BALMD, 

inclusive of the City of Isleton, was collectively mapped as a Special Flood Hazard Area (SFHA) 

Zone AE. 

As discussed further in Section 3.1.2, flood insurance is required for buildings with a federally 

backed mortgage located in a SFHA. To remove the entire study area including the community 

of Isleton out of SFHA Zone AE, the entire combined perimeter levee system would need to 

meet current, modern levee design standards to provide a 100-year level of flood protection 

(pursuant to FEMA accreditation standards in the Code of Federal Regulations, Chapter 1, 

Subchapter B, Part 65, Section 65.10 [44 CFR §65.10]); however, though the levees protecting 

the community of Isleton have stood the test of time, they currently fall well short of meeting 

these levee design standards. The levees also contain critical and serious sites under the DWR 

Flood System Repair Project (FSRP)2 that still warrant immediate attention for repair, preferably 

by 2022-24. 

Also, in 2012, the Biggert-Waters Flood Insurance Reform Act (BW-12) and the Homeowner 

Flood Insurance Affordability Act (HFIAA) were passed putting into motion substantial annual 

increases to flood insurance costs until premiums are rated based on the elevation certificate (see 

Section 3.1.2 for additional information on HFIAA). The unfortunate oversite in this is that the 

premiums donôt recognize that the homes in Isleton are protected by a levee system. 

Consequently, whether or not one believes the flood hazard to be of concern, the cost of flood 

insurance administered by FEMA under the current National Flood Insurance Program (NFIP) 

has certainly become a large and continuously growing concern.  

 
2 Flood System Repair Project (FSRP). 2013. 
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Figure 1-2. Delta Legacy Communities Participating in the SCFRRP  
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1.5 Study Area and Location 

The study area for this SCFRRP effort includes the City of Isleton and the larger 12,800-acre 

agricultural area shared between BALMD , collectively known as Brannan-Andrus Island. Within 

the boundary of BALMD, RD 317 encompasses the tract of land known as Lower Andrus Island, 

RD 407 encompasses the tract of land known as Andrus Island, and RD 2067 includes the tract 

of land known as Brannan Island (Figure 1-3).  

The City of Isleton encompasses approximately 190 acres and sits at an elevation that varies 

between -6 to +6 feet (North American Vertical Datum 1988 [NAVD 88]) along the east (left) 

bank of the Sacramento River, northeast of Rio Vista. Elevations and flood depths provided 

herein are referenced to NAVD 88. BALMD collectively maintains 26.3 miles of levee, 

excluding a 0.45-mile-long cross levee in RD 407 (RD 556 ï Upper Andrus Island cross levee), 

16.2 miles of SPFC levees along the collective left or east bank of the Sacramento River and 

along the right or west bank of Georgiana Slough, and 10.1 miles of non-SPFC levees along the 

Mokelumne River, the San Joaquin River, and Sevenmile Slough3. The RD 407 levee system, 

which contains roughly 7.5 miles of SPFC levees, protects approximately 1,700 acres, including 

the City of Isleton, which primarily consists of agricultural lands planted in permanent crops. 

The City of Isleton sits within the boundaries of RD 407. RD 2067 maintains roughly 8 miles of 

SPFC levees along the left or east bank of the Sacramento River that protects approximately 

7,200 acres of primarily field crops, and RD 317 maintains roughly 2 miles of SPFC levees along 

the right of west bank of Georgiana Slough that protects approximately 3,900 acres also of 

primarily field crops. The three RDs which comprise BALMD are hydrologically connected, and 

a levee breach of the SPFC levees on the left bank of the Sacramento River or on the right bank 

of Georgiana Slough could very likely result in the inundation of significant portions of BALMD  

and the City of Isleton. 

 
3 In addition to other flood management facilities, the SPFC includes ñProject levees,ò which were constructed by USACE 

as part of Federal-State flood control projects and were turned over to the State for O&M (ñassurancesò). The State has 

generally passed on the responsibility for routine maintenance of Project levees to LMAs. The SPFC relies on many other 

non-SPFC features, such as non-State or federal reservoirs to regulate flows and reduce loading on the system and private 

levees in the Central Valley or non-project (local) levees in the Delta, for which the State has not provided assurances. 
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Figure 1-3. Isleton Study Area  
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1.6 Public Outreach and Engagement 

This feasibility study has been prepared in close coordination with the City of Isleton and 

agencies with a shared interest in a safe, sustainable, and vibrant Delta. Isleton is working with 

local planning groups to share the story of Isleton, help the public understand flood risks, and 

share possible flood risk reduction planning documents and solutions for the future.  

Visit the Isleton Story Map for more details: Isleton Story Map - City of Isleton Small 

Communities Flood Risk Reduction Program.  

1.6.1 Stakeholder Identification and Outreach 

The residents and business owners of Isleton have been invited and encouraged to participate in 

the planning effort. This feasibility study has been prepared in close coordination with 

representative participating stakeholders with interest and knowledge in providing enhanced 

flood protection for the Delta Legacy Community of Isleton. Stakeholders include 

representatives BALMD (inclusive of RDs 317, 407, and 2067), landowners and NFIP policy 

holders within BALMD , the City of Isleton, Sacramento County, State, and federal agencies 

(including FEMA), and non-governmental agencies with interests at the nexus of ecosystem 

restoration and flood risk solutions within and beyond the Delta. Community residents and 

landowners within Isleton are encouraged to stay engaged in this process. 

1.6.2 Communications and Engagement 

The goal of this feasibility study is to have the flood risk reduction solutions developed, 

promoted, and prioritized by the community of Isleton, inclusive of areas beyond the town of 

Isleton and within BALMD .  

1.6.3 Coordination with Key Agencies within the Delta  

This feasibility study has been prepared in close coordination with the Delta stakeholders. They 

include representatives of LMAs, landowners and FEMA NFIP policy holders within BALMD , 

the Delta Legacy Communities Task Force, the City of Isleton, Sacramento County, state and 

federal agencies, and non-governmental agencies with environmental interests that are 

knowledgeable about the flood risks and potential solutions within the Delta. 

Although many agencies are involved in the Delta, three regional agencies are heavily involved 

in land use policy and sustainability in this region and thus have a special interest in SPFC 

improvements, as detailed below. 

1.6.3.1 Delta Protection Commission 

The DPC is focused on conservation of agricultural land and supporting economically 

sustainable agricultural operations in the Delta. The DPC maintains and implements the Land 

http://floodriskreductionisleton.com/
http://floodriskreductionisleton.com/
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Use and Resource Management Plan (LURMP) for the Primary Zone of the Delta. City and 

County General Plans and future projects that affect land use in the five Delta counties must be 

consistent with the LURMP and are subject to review by the DPC.  

1.6.3.2 Delta Stewardship Council 

The Delta Stewardship Council (DSC) was created to achieve the state mandated coequal goals 

for the Delta. The DSC also drafted, updates, and administers the Delta Plan, a long-term 

management plan with recommendations to further the coequal goals, in a manner that protects 

and enhances the unique cultural, recreational, natural resources, and agricultural values of the 

Delta as an evolving place. All proposed projects within the Delta must be consistent with the 

Delta Plan, which precludes displacement of agricultural land uses with non-agricultural land 

uses and subsequent structural solutions, such as improving and modifying the existing levee 

systems identified in this study for the community of Isleton, which may be subject to a 

consistency determination by the DSC. 

1.6.3.3 Delta Conservancy 

The Delta Conservancy (Conservancy) is the primary state agency focused on the 

implementation of ecosystem restoration in the Delta and supports efforts that advance 

environmental protection and the economic well-being of Delta residents. The Conservancy 

collaborates and cooperates with local communities 

and other parties to preserve, protect, and to restore 

the natural resources, economy, and agriculture of 

the Delta and Suisun Marsh. The Conservancy also 

collaborates on Delta branding and marketing, the 

Delta Carbon Program, invasive species control, and 

the California Department of Fish and Wildlife 

(CDFW) Delta Conservation Framework. The 

Conservancyôs Delta Public Lands Strategy includes 

integrated conservation for publicly funded lands in 

the Delta. 

1.7 Related Plans, Programs and Studies 

Many plans influence flood management in the Delta, as summarized below. In particular, this 

study aggregates and uses evaluations from the CVFPP and DWRôs Non-Urban Levee 

Evaluations (NULE) Program and FSRP to inform the development and prioritization of flood 

risk reduction measures for the Isleton study area.  

1.7.1 Central Valley Flood Protection Plan 

The CVFPP, mentioned previously, proposed improvements to SPFC levees, and where 

applicable, Delta (non-SPFC) levees, ecosystem enhancements, and flood risk reduction 

DSC Delta Plan  

Coequal Goals 

1) Providing a more reliable water supply for 

California and  

2) Protecting, restoring, and enhancing the 

Delta ecosystem.  

ñThe coequal goals shall be achieved in a 

manner that protects and enhances the 

unique cultural, recreational, natural resource, 

and agricultural values of the Delta as an 

evolving place." (CA Water Code §85054) 
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measures for small communities. The CVFPP identifies structural and non-structural options to 

protect small communities from the 100-year flood and is the basis for selecting flood risk 

reduction elements and MAs considered in this feasibility study, including (DWR, 2012a): 

1. Reconstructing or repairing perimeter levees in-place or making improvements to 

existing SPFC perimeter levees and non-SPFC levees that could impact and/or enhance 

the performance of SPFC levees. 

2. Protecting small communities ñin-placeò using ring levees, training levees, or floodwalls 

when improvements do not exceed a certain predetermined cost threshold.  

3. Implementing non-structural improvements, such as developing flood fight berms, raising 

and elevating structures, floodproofing, willing seller purchases, and/or relocating 

structures when the in-place improvements described above are not feasible. 

1.7.2 Sacramento River Basin-Wide Feasibility Study  

The Sacramento River Basin-Wide Feasibility Study (BWFS) was prepared subsequent to the 

2012 CVFPP and focused on a multi-benefit approach to expansion of the flood bypasses. 

Solutions proposed in the BWFS germane to the Isleton study area include addressing system 

capacity constraints to allow for improved conveyance through widening the Yolo and 

Sacramento bypasses and Fremont and Sacramento weirs. These expansions and modifications 

are underway and are expected to provide a reduction in flood stage of 1 to 2 feet along segments 

of the Sacramento River adjacent to Delta Legacy Communities, as depicted in Figure 1-4. The 

noted expansions and modifications to the upstream Sacramento and American rivers/bypasses 

will help neutralize some of the basin-wide impacts of climate change in the Lower Sacramento 

River as most all excess flows will be diverted into the bypass systems with metered or 

controlled flows being routed downstream of the American River into the Lower Sacramento 

River in the North Delta. However, it should be noted that the Sacramento River BWFS did not 

fully address climate change impacts from the adjoining, largely unregulated basins of Morrison 

Creek, Snodgrass Slough, the Cosumnes and Mokelumne rivers, and Dry Creek that impact high 

flow stages in the Mokelumne River abutting the Isleton study area. Climate change could result 

in higher flood flows and stages within the Morrison Creek, Cosumnes, and Mokelumne river 

watersheds that can collectively or individually impact downstream flood stages in the 

Mokelumne River that may increase the risk of flooding to the community of Isleton. 

1.7.3 Lower Sacramento River/Delta North Regional Flood Management 

Plan  

The 2014 RFMP was developed by FloodProtect, a regional working group, as the regional 

follow-on to DWRôs 2012 CVFPP. The 2014 RFMP was funded by DWR but drafted by local 

agencies and identified pre-feasibility level regional flood management solutions (FloodProtect, 

2014). The 2014 RFMP also recommended further flood risk reduction feasibility studies for 

many small communities and Delta Legacy Communities, including Isleton. 
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1.7.4 Delta Levees Investment Strategy  

The Delta Levees Investment Strategy (DLIS) was prepared by the DSC as a follow-up to the 

Delta Plan to identify funding priorities for state investments in Delta levees. Funding priorities 

were developed using a risk-based analysis, which quantified risks to people, property and 

infrastructure, water supply reliability, ecosystems, and the Delta as a place, by developing 

estimates of flooding probability due to seismic and hydrologic events.  

The DSCôs goal was to develop a list of very-high priority and high priority islands and tracts by 

quantifying risks using several metrics, such as expected annual fatalities and expected annual 

damages (EAD). Seventeen islands were identified as very-high priority and 36 islands and tracts 

were identified as high priority (DSC, 2017). Brannan-Andrus Island was placed in the ñVery 

Highò category, and as such, is currently highly prioritized for state investments under the 

current DLIS prioritization (Figure 1-5).  
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Figure 1-4. Flood Stage Reductions as a Result of the BWFS Expansions and Modifications 
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Figure 1-5. DLIS Analysis ï Overall Prioritization (Rand Corporation, 2020) 

It should be noted that the DSC is in the current process of updating their DLIS, based upon 

more current data and updated methodologies. A representation of the initial DLIS analysis 

(annual probability of flooding due to a hydrologic event) is shown in Figure 1-6. The Isleton 

study area was initially estimated to have an annual probability of 1.9 percent of flooding as a 

result of a hydrologic event according to DLIS. This annual probability of flooding is largely 

based upon levee geometry, namely freeboard levels relative to overtopping, combined with 

information provided in the Delta Risk Management Strategy, and not the current geotechnical 

characteristics of the BALMD  levee system.  

The rulemaking process to adopt regulations implementing the DLIS is ongoing. However, the 

interactive DLIS Decision Support Tool representing the current prioritization and analysis 

framework is publicly accessible online.4 

 
4 https://www.rand.org/pubs/tools/TL266/tool.html 
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Figure 1-6. DLIS Analysis - Hydrologic Event (Rand Corporation, 2020) 

1.7.5 Flood System Repair Project 

The FSRP is funded by $150M of Proposition 1E funding and its purpose is to assist LMAs in 

reducing flood risk on a cost-sharing basis. Through the FSRP, LMAs are provided technical and 

financial support to repair documented critical or serious problems with flood protection. The 

master database from the FSRP identifies levees with past performance problems for seepage, 

slope instability, erosion, and other problems (FloodProtect, 2014). There are four serious sites 

and one critical site identified by the FSRP along the left bank of the Sacramento River and 

along the right bank of Georgiana Slough and the Mokelumne River that collectively pose 

imminent flood threats to the community of Isleton, requiring priority attention. It is hoped that 

this feasibility study in combination with the DWR FSRP can assist BALMD  and the community 

of Isleton in prioritizing and implementing the remaining repairs of the known and documented 

FSRP critical and serious sites by 2022 to 2024.  

1.7.6 Non-Urban Levee Evaluations 

DWRôs NULE program evaluated non-urban levees against geotechnical criteria likely to impact 

levee performance, including stability, through seepage, underseepage, and erosion. In general, 

the program was administered using a phased approach in communities with less than 10,000 

residents and included Phase 1 preliminary geotechnical evaluations using historical data for all 

NULE levees and Phase 2 geotechnical field investigations to further evaluate those levees 
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protecting more than 1,000 persons. NULE levee segments were assigned ratings based on 

potential failure mode and placed in an overall hazard category for which recommendations and 

cost estimates were prepared. Data from the NULE program are currently used in conjunction 

with LMA inspection reports and data from the FSRP to characterize SPFC and non-SPFC 

levees and to inform future state, regional, and local flood planning and financing efforts.  

The results of Phase 1 NULE studies for the study area are detailed in Appendix A and in 

Section 2.1.1, Topography and Levees. However, the Isleton study area did not meet the 

population threshold for NULE Phase 2 studies, and therefore geotechnical investigations were 

not conducted as part of that study. Therefore, site-specific geotechnical conditions were 

warranted, and cone penetration test (CPT) soundings and accompanying soil sample lab tests 

were conducted as part of this study in 2020 to further inform this feasibility study (see Appendix 

A for additional information).  
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2. Existing Conditions 

2.1 Existing Conditions 

2.1.1 Topography and Levees 

Ground elevation for the Isleton study area is highest immediately adjacent to the levees (6-

12 feet, NAVD 88 primarily along the left bank of the Sacramento River) and slopes toward the 

center of BALMD  (less than -18 feet, NAVD 88) (Figure 2-1). The community of Isleton 

generally sits at an elevation of -6 to 6 feet NAVD 88 near the landward base of the adjacent 

Sacramento River levee in comparison to the larger study area that is 12 feet or greater below sea 

level (less than 12 feet NAVD 88), near the center of BALMD .  

The study area consists of 28.2 miles of levees, including DWR NULE Segments 40, 378, 1048, 

1049, and 1050, and a cross levee adjoining BALMD and RD 556 (Figure 2-1). Of these, 

approximately 17.6 miles are SPFC levees along the Sacramento River (NULE Segment 378, 

11.6 miles) and Georgiana Slough (NULE Segment 40, 6.0 miles), and the remaining 10.5 miles 

are non-SPFC levees located along the Mokelumne River to the east (NULE Segment 1050, 

2.9 miles), the San Joaquin River to the south (NULE Segment 1049, 2.6 miles), Sevenmile 

Slough to the south (NULE Segment 1048, 4.6 miles), and a cross levee adjoining BALMD and 

RD 556 (0.4 miles) (URS, 2011a).  

As part of the 2017 update to the CVFPP, flood risk was assessed by defining impact areas with 

associated index points within the San Joaquin and Sacramento river basins. Within this context, 

defined flood risks were quantified at discrete index points with impact area-specific levee 

performance curves. The levee performance curves were developed to be representative of a 

levee reach protecting the impact area, typically the worst case. The Isleton study area was 

aggregated into one impact area (SAC 54 [Andrus Island]) and five index points to represent the 

hydrologic, hydraulic, and geotechnical conditions for the left bank of the Sacramento River, the 

right bank of Georgiana Slough, and the Mokelumne and San Joaquin rivers, and the right bank 

of Sevenmile Slough.  

Levee performance curves were collectively updated by DWR and the City of Isleton for each of 

the project levee segments in the study area during the course of this study as a result of 

geotechnical explorations performed in 2020. For the purposes of this study, the existing SAC 54 

impact area was divided into three new impact areas: SAC 54 - Urban, which is representative of 

the community of Isleton, SAC 54 - N1, which is representative of RD 556, and SAC 54 - N2, 

which represents the remainder of BALMD (Figure 2-2). SAC 54 - N1 is outside the bounds of 

the Isleton study area and is not used within the context of this feasibility study. 
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Figure 2-1. Study Area Ground Elevations and Levees 
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Figure 2-2. Isleton Study Area Impact Areas 
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The DWR NULE program reviewed and summarized the NULE Segment geometry based on Light 

Detection and Ranging (commonly known as LiDAR) topography collected for DWRôs Central 

Valley Floodplain Evaluation and Delineation between October 2008 and February 2009. 

Documented geometry information for the levees in the study area is summarized in Table 2-1. 

Table 2-1. Summary of Levee Geometry 

NULE 
Segment 

Segment 
Location 

Approximate 
Levee Height 

Approximate 
Crest Width 

Approximate 
Landside 
Slopes 

Approximate 
Waterside 

Slopes 

378 

Left Bank 
Sacramento  

River 
BALMD 
(SPFC 
levee) 

Typically, 12 to 15 
feet, but range from 
8 to 25 feet above 
the landside toe. 
High ground on 

landside for 
approximately 

southern 1.3 miles. 

25 to 80 feet, 
except typically 

20 to 25 feet from 
approx. levee 

mile (LM) 0.1 to 
LM 2.0 (north of 

Isleton) 

Typically, 
2H:1V, but 
range from 
1.5H:1V to 
6.6H:1V 

Often steeper 
than 3H:1V, 

but range from 
1.1H:1V to 
3.5H:1V 

40 

Right Bank 
Georgiana 

Slough 
BALMD 
(SPFC 
levee) 

10 to 20 feet above 
the landside toe 

15 to 40 feet 
2H:1V  

to  
4H:1V 

2.5H:1V 
to 

1H:1V 

1050 

Right Bank 
Mokelumne 

River  
BALMD 

(Non-SPFC 
levee) 

15 to 24 feet above 
the landside toe for 
most of segment. 

10 to 12 feet above 
the landside toe for 
approx. southern 

0.5 mile.  

15 to 30 feet 

4H:1V 
to 

6H:1V 
Except 2H:1V 
to 5H:1V for 

approximately 
southern 0.5 

miles  

2H:1V 
to 

3.5H:1V 

1049 

Right Bank  
San Joaquin 

River 
BALMD 

(Non-SPFC 
levee) 

17 to 22 feet above 
the landside toe, 
except about 12 
feet above the 
landside toe for 
approximately 

eastern most 0.4 
miles 

15 to 25 feet 

Typically, 
3H:1V, but 
range from 
2H:1V to 
4.5H:1V 

2H:1V 
to 

3H:1V 

1048 

Left Bank 
Seven Mile 

Slough 
BALMD 

(Non-SPFC 
levee) 

20 to 28 feet above 
the landside toe 

15 to 25 feet 

Typically, 
3H:1V, but 
range from 
2.5H:1V to 

5H:1V 

1.5H:1V 
to 

3H:1V 

Source: URS, 2011a 

2.1.2 Geomorphology 

Geomorphology (bed and bank erosion and sediment deposition) mapping developed for the 

DWR NULE project indicates the BALMD levees along the Sacramento River and Georgiana 

Slough primarily overlie historical overbank deposits (Rob) which is underlain by Holocene 
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overbank deposits (Hob) (Figure 2-3). Overbank deposits likely consist of interbedded sand, silt, 

and clay deposited during high-stage flow, overtopping channel banks. Localized areas of 

historical crevasse splay deposits (Rcs), historical distributary channel deposits (Rdc), and 

Holocene slough deposits (Hsl) are also present. The crevasse splay deposits are likely to consist 

of fine to coarse sand with minor lenses of gravel deposited from breaching of natural levees. 

The distributary channel deposits likely contain sand, silt, and clay from channeled flow 

conducting sediments to floodplain. The slough deposits are likely to consist of silt, clay, and 

trace sand, fining upward from low-energy channel deposits. Along the landside of the southern 

approximately 1.3 miles if the BALMD Sacramento River left bank levee, where high ground is 

present, dredge spoils are mapped. Interior to the BALMD basin and below Georgiana Slough is 

mapped as Holocene peat and muck (Hpm), likely composed of interbedded peat and organic-

rich silt and clay from former tidal marsh deposits.  

The available DWR NULE geomorphology mapping for the BALMD levees along the right 

bank the North Mokelumne River, the right bank of the San Joaquin River, and the left bank of 

Seven Mile Slough is less detailed but indicates that these portions of the BALMD levee system 

overlie Hpm. See Appendix A for additional information on existing geotechnical conditions 

within the study area and the collection and evaluation of 8 recent CPT explorations and 

subsequent laboratory data that were gathered in 2020 as a component of this feasibility study. 

Levees within the study area which are built on sandy soil materials are of particular note since 

these levees can be particularly impacted by through seepage and underseepage, which can result 

in levee failure if left unchecked. In these areas where the levees are more susceptible to seepage 

and underseepage, remediations to address these vulnerabilities are generally more costly, 

requiring deeper vertical cutoff walls or wider combination seepage/stability berms. Retrofitting 

these levees, which is required to secure FEMA accreditation, can often cost upwards of $15M 

per mile. Click here to read FEMAôs guidance for levee certification that lists a number of 

additional criteria that must be met in addition to the underlying seepage problems that are 

prevalent throughout the North Delta and other leveed areas within the Sacramento and San 

Joaquin river basins.5 

 
5 https://www.fema.gov/sites/default/files/documents/fema_levee-guidance.pdf 

https://www.fema.gov/sites/default/files/documents/fema_levee-guidance.pdf
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Figure 2-3. Geomorphology within the Study Area 
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2.1.3 Population, Communities, and Land Use 

Isletonôs population as reported by Sacramento County in the 2016 Local Hazard Mitigation Plan 

(LHMP) update is close to 900 residents (Sacramento County, 2016). Between 2018 and 2019 

the median household income declined from $47,639 to $46,290 (United States Census Bureau, 

2010). As of 2018, Isleton is considered a disadvantaged community by the state of California. 

Sacramento County has designated Lower Andrus Island as a Special Planning Area (SPA). The 

community is subject to the Countyôs SPA ordinance which drives land use planning and 

development. The limits of the Lower Andrus Island SPA are shown in Figure 2-4. 

 
Figure 2-4. Lower Andrus Island Special Planning Area (Sacramento County, 2016) 
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Unlike many other Delta Legacy Communities, the community of Isleton is not located entirely 

within the Primary Zone of the Legal Delta. The portion of BALMD south of Highway 12 

(portions of Brannan Island and the majority of Lower Andrus Island) is located within the 

Primary Zone of the Legal Delta, with the remaining portion of BALMD located north of 

Highway 12, inclusive of the community of Isleton, located within the Primary Zone of the Legal 

Delta. As a result, local and County general plans and land use decisions within those areas in 

the Primary Zone of the Legal Delta are the key areas subject to the Delta Plan and reviews by 

both the DPC and DSC. Permitted land uses under the Delta Plan for the City of Isleton and 

adjoining areas administered by the Delta Stewardship Council are shown in  Figure 2-5.  

2.1.4 Hydrology and Hydraulics  

The Isleton study area is bounded by the Sacramento River and Georgiana Slough and its tributary 

waterways. These waterways are influenced by tidal conditions from the San Francisco Bay. The 

Sacramento River watershed is approximately 27,500 square miles and drains north to south. 

Flows in the Sacramento River are regulated by four major upstream reservoirs, namely, Shasta, 

Oroville, New Bullards Bar, and Folsom. The upstream Yolo Bypass and Sacramento Bypass 

channels are currently designed and operated to divert as much as 75 percent of the total flood 

flows from the Lower Sacramento River. Systemwide improvements are planned and identified in 

the 2017 CVFPP Update to enlarge the Sacramento and Yolo Bypass and Weirs upstream of the 

Delta which will divert or shunt greater amounts of flood flows (greater than 75%) away from the 

Lower Sacramento River. However, as shown in Figure 1-4, these improvements could result in 

higher stages in the Sacramento River and Georgiana Slough which abut the Isleton study area.  

Estimated existing 100-year flows and future 100-year peak flows adjusted for climate change 

and sea level rise which account for future systemwide improvements, along with predetermined 

U.S. Army Corps of Engineers (USACE) 1957 design flow and profile, are summarized in 

Table 2-2. Additional information on how these peak flows were estimated can be found in 

Appendix I. The existing 100-year peak flow in the Sacramento River from Georgiana Slough to 

Cache Slough is approximately 45,200 cubic feet per second (cfs). In Georgiana Slough between 

the junction with the Sacramento River and the Mokelumne River, 100-year peak flow is 

estimated at 19,900 cfs. For the Sacramento River, the future 100-year peak flow is 

approximately 10 percent lower than the existing 100-year peak flow (due to planned upstream 

Yolo & Sacramento Bypass improvements), with the future 100-year peak flow marginally 

increased for Georgiana Slough. 

Table 2-2. Sacramento River 100-Year Peak Flows and USACE 1957 Design Flows 

Reach 
Existing 100-Year 

Peak Flow (cfs) 

Future 100-Year 

Peak Flow (cfs) 

USACE 1957 

Design Flows 

Sacramento River, Georgiana Slough to 

Cache Slough 
45,200 39,070 35,900 

Georgiana Slough, Sacramento River to 

Mokelumne River 
19,900 20,050 20,600 
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Figure 2-5. City of Isleton Land Use (DSC, 2013) 

It should also be noted that, at some locations, the 100-year water surface profile ñWith Future 

Conditionsò (inclusive of the upstream system-wide bypass/weir improvements, climate change 

adjustments and downstream sea level rise adjustments) is 1 to 1.5 feet higher than the USACE 

City of Isleton 

wastewater ponds 
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1957 profile grade that is used as a guide for the operations and maintenance of the BALMD  

perimeter levee system (Figure 2-6). See Appendix I for further details on the water surface 

elevations (WSEL), current and future, that are anticipated for the Sacramento River and 

Georgiana Slough surrounding the Isleton study area. 

 
Figure 2-6. Cross Section at Sacramento River Station 17.976 at Isleton Viewing Downstream 

Note that the hydrologic and hydraulic (H&H) models and information presented in supporting 

Appendix I were not deployed in connection with conducting the EAD analyses that were 

performed by HDR, Inc. (Appendix E, August 2021) in connection with this Feasibility Study. 

The EAD analyses for the Isleton SCFRRP study efforts were conducted consistent with the 

same hydrologic and hydraulic models deployed for the most recent CVFPP planning efforts. 

The EAD evaluations for current hydraulic conditions were performed consistent with the 

concurrent efforts for the 2022 CVFPP updates; whereas EAD future conditions with 

adjustments for climate change, inclusive of sea level adjustments, were conducted consistent 

with the adjustments developed for the previous 2017 CVFPP planning efforts.  

2.1.5 Water Resources and Water Conveyance  

Delta waterways are important to North Delta communities and the stateôs water supply system. 

Isleton lies along the Sacramento River downstream of the Delta Cross Channel. Georgiana 

Slough, the Mokelumne and San Joaquin rivers, and Sevenmile Slough are also adjacent to 
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BALMD and the Isleton study area. These waterways provide vital agricultural water supply to 

local farmers and also convey water to areas throughout the state of California south of the Delta. 

2.1.6 Existing Infrastructure 

The community of Isleton is served by California American Water, and the City of Isleton owns 

and operates the wastewater collection, treatment, and disposal system that serves the City. The 

collection system conveys wastewater from the City of Isleton to two stabilization ponds totaling 

approximately 7 acres in size, which is ultimately conveyed to evaporation/percolation ponds 

totaling over 24 acres in size. The Cityôs wastewater collection ponds are subject to flooding 

from potential levee failures that may occur anywhere within the greater project study area 

protected by the combination of BALMD SPFC and non-SPFC levees. The same wastewater 

ponds are also significantly undersized for the seasonal infiltration and inflow that enters the 

Cityôs wastewater collection system during seasonally high river stages in the Sacramento River 

and Georgiana Slough. This is due to significant through- and under-seepage that occurs through 

the two levee systems along the Sacramento River adjoining the City and Georgiana Slough 

immediately adjacent to the Cityôs wastewater ponds.       

Critical infrastructure within the study area is shown in Figure 2-7. Critical infrastructure 

includes the stabilization and evaporation/percolation wastewater ponds described above located 

southeast of the community of Isleton, Highways 160 and 12, County maintained paved roads, 

Tyler Island Road Bridge, and the River Road Bridge, Isleton Elementary School, the Isleton fire 

station, one gaging station, water wells, oil/gas wells, seven BALMD drainage pumps, and 

numerous oil/gas production fields and pipelines.  
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Figure 2-7. Critical Infrastructure within the Study Area  
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Infrastructure is a critical input in evaluating flood damage, which informs flood risk. The 2017 

CVFPP Update inventoried structures, vehicles, highways, and streets within the Isleton study 

area to evaluate the annualized EAD for the Isleton study area, which were updated during the 

course of this study as part of the 2022 CVFPP Update. These inventories are largely provided 

within the discussion of flood risk to the study area in Section 3.1.1.4. 

2.1.7 Biological Resources 

According to the U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory database, 

database, riverine, freshwater forest/shrub wetland, freshwater pond, and palustrine farmed 

features are found in the study area. The Sacramento River is the primary aquatic feature and is 

located adjacent to the northern boundary and western boundary of the study area. Georgiana 

Slough is adjacent to the eastern boundary of the study area before flowing southward into the 

Mokelumne River at the southeastern boundary before joining the San Joaquin River at the most 

southeastern tip of the study area. Sevenmile Slough follows a majority of the southern boundary 

of the study area immediately west of the San Joaquin River and Mokelumne River confluence. 

Two smaller aquatic features, Tomato Slough and Jackson Slough, which did not contain water 

during the time of the 2018 survey, drain the interior of the study area into Sevenmile Slough. 

Irrigation ditches throughout the interior of the study area, among parcels of agricultural land, 

provide drainage to the property owners, but the water is removed at a pumping plant before 

entering waterways. 

The majority of the Isleton study area is designated as prime farmland (Figure 2-8). Farmland of 

local importance is located along the western boundary of the community and along West 

Brannan Island Road near the confluence of the Mokelumne River and the San Joaquin River as 

well as near the confluence of the San Joaquin River and Sevenmile Slough.  

When conducting work on the waterside slopes, particularly below the ordinary high water lines 

in any waterways in the North Delta, and particularly within the Lower Sacramento River and 

adjoining sloughs, work is normally limited to the short construction period of August 1 through 

October 31 due to the presence of special-status and endangered fish species and supporting 

habitat.  
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Figure 2-8. Farmland Designations within the Study Area 
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Vegetation classifications include a crosswalk between Central Valley Riparian Mapping Project 

(CVRMP) and the United States National Vegetation Classification Standard, whereby habitat is 

defined by CVRMP. There are nine vegetation communities within the study area (Figure 2-9). 

The majority of the study area is comprised of cropland, including permanent orchards and 

vineyards, seasonal corn, alfalfa, and other miscellaneous row crops. Landside vegetation 

directly adjacent to the levee in the agricultural landscape is typically orchard and vineyard, 

including pear and grape. Other vegetation types within the study area include riparian forest, 

riparian scrub, marsh, and seasonal wetland. 

Fourteen special-status plant species and 25 special-status wildlife species are documented or 

have potential to occur in the study area. The study area also supports suitable habitat for five 

special-status fish species. Designated USFWS and National Marine Fisheries Service critical 

habitat and Essential Fish Habitat also occur within the Sacramento River, Georgiana Slough, 

Mokelumne River, and San Joaquin River and border the study area.  

See Appendix B for additional information on biological resources within the study area.  
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Figure 2-9. Crop Types within the Study Area 
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2.1.8 Cultural Resources 

According to a records search conducted at the North Central Information Center, a total of 

13 cultural resources are within the study area (Figure 2-10). Of those, three are historical era 

archaeological sites, one is a tribal cultural landscape, and the remaining nine are built 

environment resources dating to the historic era. One of the built environment resources is the 

Isleton Chinese and Japanese Commercial Districts (P-34-002351), which consists of several 

contributing and non-contributing elements to the resourceôs significance. Two other resources, 

Isleton City Hall (P-34-001541) and Bridge #24-0121/Three Mile Slough (P-34-001291), have 

been determined eligible for listing in the National Register of Historic Places (NRHP) and the 

California Register of Historical Resources (CRHR); none of the other identified resources have 

been evaluated for inclusion in the CRHR, though one, Bridge #24C0042/Georgiana Slough 

(P-34-004296), is assumed ineligible for listing in the NRHP. One resource, P-34-005225, is 

described as a Traditional Cultural Landscape that is sacred to several Native American tribes in 

the area; the NRHP and CRHR status of this resource is unknown.  

Information provided by the County of Sacramento indicates an additional three cultural 

resources within the study area. All of the resources are built environment resources dating to the 

historic era. All three resources were determined ineligible for listing in the NRHP and CRHR 

during survey evaluation.  

In addition to the above resources located within the Isleton study area, the entire study area is 

itself a part of the Sacramento-San Joaquin Delta National Heritage Area (SSJDNHA). 

Established on March 12, 2019, the SSJDNHA, the first National Heritage Area established in 

California, supports historic preservation, natural resource conservations, recreation, heritage 

tourism, and educational projects within and beyond the Primary Zone of the Delta, but 

otherwise has no effect on water rights, property rights, or hunting and fishing rights within the 

designated area. See Appendix C for additional information on cultural resources within the 

study area. 
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Figure 2-10. Historic Resources within the Study Area 




























































































































































































































































































































































































































