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Executive Summary

In 2017,the City of Isletonreceivedagrant from the California Department of Water
Resource¢$DWR) Small Communities Flood Risk Reduction Program to complete
feasibility stugy to reduce flood risk tthe Delta Legacy Communytof Isleton. Thescope of
this study includes the following:

1 Identifying a potential suite of structural and nstnuctural flood risk reduction
elements

1 Developng management actiorfdAs) based on the combination of one or more
potential flood risk reduction elements

Developng and prepang implementation costs for each of thiAs

Identifying a preferred suite dflAs and other nosstructuralmeasuredased on
stakeholder and community infpu

1 Developng 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 viabilagdressing regioné&tvee
maintenance governanand 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 Isletonis locatedalong thdeft bank of the Sacramento Rivnear the southwest
boundary of Sacramento Counbevees which protect the tract of land knowrBasnnan
Andrus Islandvhere the Delta Legadgommunity of Isletons located are maintained by
BrannarAndrus Levee Maintenance District (BALMD total, BrannanAndrus Islands
protected byver 28miles of levees which provide protection from flows in the Sacramento
Riverto thewest, Georgiana Slough and the Mokelumne Rio¢he east, antthe San

Joaquin River and Sevenmile Slougtthe soth.

The levees surrounding the communityisdétonwere initially constructetbetween 1860

and 188y localinterests anaveregenerally built using materials dredged from the
adjacentSacramento RiveaindGeorgiana SlouglDver time various improvemets have

been made tthe levees in the study area located along the left bank of the Sacramento River
and they are now considered part of fimderallyandstate authorized Sacramento River

Flood Control Project (SRFCP) and are now part of State Plan of Flood Control (SPFC)
levees.The leves on thesoutleastandsouth sides o BALMD have also been improved
overtime butare not considered part of the fedgralhd state authorized SRFCP nor a

portion of the SPFC levee systems.
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The City of Isletonand its consultants developed this feasibility study in coordination with a
planning committee comprised of residents living witlslieton including other landowme

and business owneos BrannarAndrus Islandandrepresentatives froALMD . Other
representative participating stakeholders with interest and knowledge in providing enhanced
flood protection for the Delta Legacy Commuymitf Isleton including residets and

landowners withirisletonand agricultural landowners within the largg%kLMD basin, were

also consultedPublic stakeholder meetings were held to identify existing concerns and

solicit feedback on the flood risk reduction efforts for the Delta te@gammunity of

Isleton.

Structural-Based Management Actions

A suite of12 potentialstructuralbasedMAs wasformulated based on stakehold@putand
available geotechnical data, including new geotechnical data colledsgd sBummer of
2020as part of this feasibility study. These structdrasedViAs included repairingknown
critical and seriousites aspreviouslyidentified by DWR in the& Flood System Repair
Project (FSRP); repairing and strengtherdmgplace various portions of and/or the entirety
of theBALMD perimeter levee systerptentially constructing a cross levegstem
upstream and downstream of Isleton and aleag Highwayl2; and securing Federal
Emergency Management Agency (FEMA) @a$ar accreditation for theommunity of
Isleton

Thesel?2 structuralbasedVIAs can be paired with a suite of nstructuralflood risk

reduction measurescluding thepotentialimplementation of a communHyased private
flood insurance program developed specifically forrtbed communityand/or additional
Delta Legacy Communitiega either a homeowné association, Sacramento County, or
other means such as a Geologic Hazdvdtement District (GHAD). The key nestructural
measurepreferred by Isletoffior consideration are summarized below within this Executive
Summary and Sectioh 3 of this Feasibility Study Report.

TheMAswer e evaluated qualitatively against the
risk to life; reducing risk to property damage; reducing probability of levee farkenacing

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

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

Delta water conveyance, and identifying muoltijective opportunities. Each of tMAs

were also evaluatl qualitativelyconsideringagricultural sustainability, local support, and

cost.

With this tradeoff analysis and a final stakeholdarblic meeting heldy Isleton City
Councilin June o202, a recommended suite stfucturalbasedVAs wasfurtheridentified
as follows:

1 MA 1: Repair ofDWR FSRPCritical andSeriousSiteswithin BALMD
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0 1A: Repair Two DWR FSRP Ciritical Stability Sites on the Right Banks of the
Mokelumne and San Joaquin Rivers

0 1B: Repair DWR FSRP Serious Erosion Site on the Left Barikeof
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

1 MA 2: Raise and Repair/StrengthemPlace RD 556 Cross Levee Coupled with a
Rdief Cut along Georgiana Slough

1 MA 3: All-Weather Flood Fightccess Roador the Community of Isleton

1 MA 4: Repair and Strengthen-Place SPFC Levee along the Left Bank of the
Sacramento RiveNontUrban Levee Evaluation®[JLE] Segment 378)

0 4A: Repair ad Strengthein-Place 16 Miles of Levee along the Left Bank
of the Sacramento River Immediately Adjacent to Isleton

0 4B: Repair and Strengthen-Place 4.2 Miles of Levee along the Left Bank
of the Sacramento River Between the Westerly Boundary of therDaoity
of Isleton and Highway 12

0 4C: Repair and Strengthém-Place 2.4 Miles of Levee along the Left Bank
of the Sacramento River Between Highway 12 and West Brannan Island
Road

0 4D: Repair and Strengthen-Place 20 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

1 MA 5: Repair and Strengthen-Place SPFC Levee along the Right Bank of
Georgiana Slough (NULE Segment 40)

0 5A: Repair and Strengthen-Place 0.90 mile of Levee along the Right Bank
of Georgiana Slough Between tRetentialCross LevedlignmentNorth of
Fertile Acres and 45f2etDownstream of the IsletowastewatePonds

0 5B: Repair and Strengthen-Place 1.68Miles of Levee along the Right Bank
of Georgiana Slough Between tRetentialCross LevedlignmentNorth of
Fertile Acres and thBotentiallsleton/Oxbow Marina Cross Levédignment

o 5C: Repair and Strengthém-Place 1.9 Miles of Levee along the Rigrari
of Georgiana Slough Between tRetentialCross LevedlignmentNorth of
Fertile Acres and thBotentialCross Leved\lignmentat Jackson Slough
Road and Terminous Ro#idcludes items 5A and 5B above)
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o 5D: Repair and Strengthen-Place 1.9 Miles of &vee along the Right Bank
of Georgiana Slough Between tRetentialCross Leveélignmentat
Jackson Slough Road and Terminous Road and the Mokelumne River

0 5E: Repair and Strengthém-Place 22 Miles of Levee along the Right Bank
of Georgiana Slough Betwa thePotentialCross LevedlignmentNorth of
Fertile Acres and thExistingRD 556 Cross Levee

The estimated cost, net reductioreipectedannualdamages (EAD) to the Isleton study
area under existing conditions (withalimate change adjustmentshd the flood risk
reduction payback period in years (excluding interest) associatedelgttiMAs 1, 3,5, and
6 are summarized below Table ES1. Theestimatectost for the recommended suite of
relatively shorttermMAs 1 through5 is estimated at#63to $196 million (M) in July 2020
dollars.

From the recommended suite of structtvased management actions, a suite of community
preferred structurdbased management actions was developed based on stakeholder and

public input. Thesuite of community preferregeartermmanagement actions includes those
identified above with the exception of MA(Improving the RD 556 cross levee upstream of

Isleton) and MAs 5D and T associated with repairing/improviag-place the right bank

levees of Georgian Slougtiownstream not immediately adjacent to the City amexisting

wast ewat er ponds longkeoneanmenity,prefertec magaigemegnd action

items includeMAs 5D and 5E associated with the mudbjectivesof repairing and

improvingin-place the entireight bank SPFC levee system of Georgina Slough totaling 6
miles-in-length withintheCi t y6s st udy area that <closely <coli
of BALMD. Also included in theCi t y 6 erm commmainity preferrestrucuralbased

management actions is MAC8vhichis a potential cross levee system that closely follows

| sl etonds proposed.ThgCheyésoprbpbbadn&®l (BESOI )
areabetween th&acranento Riveronthe westGeorgiam Sloughon the eastand as far
northandupstream of the Isletadighway 160 bridge crossing along the Sacramento and

River, and as far downstream to the southwest nedCithe y 6 s cigyXimitdirte iand g

along a portion of Jackson Slough Road, Terminous Raradi Oxbow Marina Drive, alll

located just westerly of Oxbow Marina.

Of thefive MAs, MA 1 providesthe largest incremental value to the communitisteton

and the larger study area. With the implementationiefMid\, the total net reduction in

EAD for thelsletonstudy area is estimated &t82M under existing conditions, and as high
as $5.2M under futureconditions with climate change adjustmemd#\ 3 also provides
significantvalue to the community of Isleton @the larger study area with an estimated net
reduction in EAD of $5.7M under existing conditioasd as much a2¥$M underfuture
conditions with climate change adjustments. Note that iWe 4 and & as standalone
measurswould not represent a substil, incremental reduction in EAD within the study
areatheywould substantially reduce the potential for life lassociated witla levee breach
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along thdeft bank of the Sacramento River along the right bank of Georgiana Slough
adjacent to the comunity of Isleton

Table ES-1. Estimated Costs, Net Reduction in EAD Values, Flood Risk Reduction Payback
Periods and Benefit-Cost Ratios for | s | e tSoite 6fdManagement Actions Under Existing

Conditions.
Total Net Flood Risk
Reduction in EAD Reduction Benefit-
Management Action (MA) Estimated to the Isleton Payback Period Cost
9 Cost!? Study Area under in Years Ratio®
e . atio
Existing (excluding
Conditions? interest)?
Repair all 5 remaining DWR
FSRP Sites in Isleton
Project Area: $5,991,000 $18,219,000 0.3 year 82
(MAs 1A, 1B, & 1C)
Raise and
Repair/Strengthen-in-Place
RD 556 Cross Levee $7,191,000 -
Coupled with a Relief Cut | $7,660,000 N/A N/A N/A
along Georgiana Slough
(MA 2)
All-Weather Flood Fight
Access Road for the City of $5,898,000 $5,762,000 1.0 year 26.4
Isleton (MA 3)
Repair and Strengthen-in-
Place up to 10.2 Miles of
SPFC Levee along the Left $$6;3i1g 472’0(;)(90_ N/A N/A N/A
Bank of the Sacramento e
River (MA 4)
Repair and Strengthen-in-
Place up to 6.0 Miles of
SPFC Levee along the ggggge?ggo N/A N/A N/A
Right Bank of Georgiana T
Slough (MA 5)
Cross Levee System $125,257,000 -
(MA 6C) $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

2Net 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-termMA (5) contains statavide multibenefits by repairing and strengthening
in-place theGeorgiana Slough righttank leveavithin the bounds of the study ar&ae
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same geotechnical remedial actievsuld reduce infiltration and inflowto th€i t y 0 s
wastewater ponds amehprove the resiliency and reliability tie samé.0-mile lengthof
thefreshwater conveyance corridor alo@gorgiana Slough between its confluenath the
Mokelumne River to the south and the boundary between BALMD and Reclamation District
(RD) 556 to the northThe current river channel and levee system collectively serve as a
critical link of the hroughDelta water conveyance system that cosvegtervia the State

Water Project (SWP) and the Central Valley Project (CVP) to ®¥erillion Californians

and over3 million acres of agricultural crops south of the Delta. The nét@dhile stretch

of the freshwater conveyance corridor is essetdiabntinued 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 Aut{idG#).
The6.0-mile stretch ofSPFC leveealong theright bank of Georgiana Sloudgetweerthe
boundary of RD 556 and BALMR&ndthe Mokelumne Riverepresentspproximately24

percent of theonurbanSPFC leveekcated downstream of thigelta Cross Channélotal

of 25 miles)andnearly D percent of the tot@2 miles of norurbanSPFC levees

downstream of Freeport which comprike freshwater corridor in tigorth Delta The
multi-benefit of improving both the water conveyance system and the flood ceygtem

could gain wide acceptance and esisaring opportunities at the regionstiite andfederal

levels within and south of the Delta. The cost of this rhgtiefitelemern is currently
estimatedbetween $77M an#i107M within the subject study ared Isleton.

Table 73 provides a condensed list of both aam and longerm community preferred
structuralrelated management actions and their associatedfoostsplementation. The
total cumulative collection of the community preferred structtekted managment actions
for implementation are estimated to cost between $176M to $208M in 2020 dollars.

Implementation recommendations forplementing the suite of the community preferred
actionsincludethe City of Isletonand its neighboring Delta Legacy Comnities meeting

and working withRegional Flood Management PI&RHMP) representatives, including
Sacramento Area Flood Control AgendyestSacramento Area Flood Control Agentye
Central Valley Flood Protection Boarand DWRMA 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 wdlteough the entire Deltdhe multibenefit
attributes of improving and modernizing the SPFC levee system in tandem with improving
conveyance of SWP and CVP watemitigh the Delta should also be presented and shared
with theDCA, DWR, theDelta Protectia Commissionthe Delta Stewardship Councénd

the Delta Conservancy

Non-Structural Flood Risk Reduction Measures

In addition to the key structurblasedVAs highlighted above,everal norstructural
measures were evaluated for their potential to redesidual flood riskThese norstructural
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measures can be implemented independent of, or in combination with, the stinasad|
improvements. This study recommends the following keystarctural measures for
implementation, some of which are alreawalyhe early stages of implementation:

1 Voluntary dructural elevatiorof residential and commercial structures.
1 Wet or dry floodproofingesidential, commercial, and agricultural structures.

1 Improved emergency resporfee the City of Isletonstudyarea and adjoining RDs in
the LowerSacramente North Delta RFMP region.

1 Implementation of aammunity-basedlood-risk insurance prograspecific to the
community of Isletonn lieu of or in tandem with the current FEMA NFEWhich is
already in progresdn addition to reducing flood insurance rates the program can also
be tailored to buydown risks by establishing and setting aside localsloste funds
to improve and implement flood risk reduction MAs outlined above ané non
structural measures outlididnerein.

1 Updating the Sacramento County Local Hazard Mitigation Plan and formalizing
potential relief cut locations withiBALMD

Continued and improved public education and awareness

1 Support continued actions to improve and maintain high NFIP CommuaiitygR
System (CRS) score for Sacramento Cousligton

1 Continuedstatesupport for refinements and Amendments to the NidP
Agricultural Floodplain Ordinance Task Force and H.R. 3167

1 Improved governance betweBALMD and other regional RDs in the northel@a,
and potentidy establishing &dlomeowners Association or GHAD festablishing a
communitybased flood insurance program arducing flood risks within the
community of Isleton
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1. Introduction

The Caifornia Department of Water Resources (DWR) Small Communities Flood Risk
ReductionProgram(SCFRRP) and the Regional FloodanagemenPlans (RFMPswere

created following adoption of ti#012Central Valley Flood Protection Plan (CVFRR)the

Central Valley Flood Protection Board (CVFPBoth the RFMBand SCFRRP were created by
DWR andareintended to be locallgdeveloped flood risk progranasithoredoy regional flood
control agencies, Local Maintaining Agencies (LMASs), local Reclamadistricts(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) Isaee other facilitiesThe RFMP program
consists okix regioral planswithin the extent of the CVFPRhreewithin the Sacramento River
Basin andthreewithin the San Joaquin Riv&asin. The Lower Sacramentiver/North Delta
RFMP completed in July of 201¢herein referred to as the 2014 RFMIALompasses the greater
Sacrament®iver corridor, the Yolo and Sacramento Bypass systemstlaaorth Delta

Legacy Communities along the Lower Sacramento River system between Sacramento and Rio
Vista. Small communitiesas defined in the CVFRRre communities protected by SPkEQees

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 DWiRyear plans developed fand by thdevee districts
throughoutthe Delta where the LMAs or RDs are tasked with identifying where their greatest
risks are to floodingand each of the LMAs or RDs prioritize repairs and improvements to their
levee systems to minimize flood riskshe key diffeence between the two programs is the
SCFRRP focuses more on the densely populated portions of land tracts protected by SPFC
levees whereas the Deltayear plans focus more on the perimeter levee systems protecting the
tracts/islandsvithin the Delta independentf whether thdevees are SPFC or n@PFC levee
systems.

1.1 Intent of Senate Bill 5 for Small Communities

The Central Valley periodically experiences devastating floods.of the most recent large
evensin 1997 as well as increaseathtionwide awareness of flood risk following Hurricane
Katrina in 2005led to passage of the Central Valley Flood Protection Act of 2008, also known
as Senate Bill (SB) 5. SB 5 requsf@WR to prepare a strategic systemwide flood protection
plan for SPFE&facilities in the Sacramen®an Joaquin Valley. The 2012 CVFPP was the first
iteration of this plan, and SB 5 mandstieat it be updated onyear intervas.

1 In summary, the SPFC includibe sate andederal flood control works, lands, programs, plans, conditions, and mode of
maintenance and operations of 8iRFCRlescribed in Section 8350 of tBaliforniaWater Code, and of flood control
projects in the Sacramento River and San Joaquin River walefehevhich thetate (DWR oICVFPB) has provided
assurances of nonfederal cooperation to the United States.




Reducing flood risk in currently nonurbanized areas is one objective specifiecbin SB
Furthermore, for disadvantaged communities which includes the community of Isletén, SB
requirescities, countiesandstateand local flood management agencies to collaborate to provide
costeffective strategies for reducing flood rjsind to develofunding 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 Sacram&dn JoaquiiValley protected by SPFC

levees.

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

SPFC facilities, inclusive of areas designat
communities are defined as communities protected by SPFC facilities with a population of less
than 10,000 residents. Delta Legacy Communities aresesabsmall communities, located

within the legally defined (Legal) Delta, which have cultural, hist@njambiance value that

give the Delta a distinctive sense of plabelfa Protection CommissioP(, 2012)

(Figure1-1).

Under the SCFRRRhe City of Isleton as the local landse planning entity, was awarded a
DWR grant in 2017 on behalf ¢dleton to prepare a feasibility study to identify and prioritize
flood risk reductiorMAs. For the purposes of this report, the communitist#tonrefers to the
densely populate@ity of Isleton In addition tolsletonthere are seven additional Delta Legacy
Communities that received grant funds to priorifleed risk reduction measures in the
Sacramento River corridor of the North Delta. Those Legacy communities ir@bwa#and,
Hood, Locke, East Walnut Grove, West Walnut Grove/Ryde, ClarkshodyRio Vista.




michael

SCFRRP Community
Sacran (Sacramento County)

SCFRRP Community (Yolo
and Solano Counties)

Jin Primary Delta Zone

Secondary Delta Zone

D Legal Delta

Isleton Study Area

Clarksburg

Hoodd

\West
Wahlut

|:I Small Community Study Area
Boundary

Courtland

Rio Vista

S|

1blin

Z:\Projects\1800758 Courtland\ DFSR\SmallCommunities DeltaZones . mxd

s | Miles

10May2021

Figure 1-1. Delta Legacy Communities Participating in the DWR Small Communities Flood Risk
Reduction Program




1.2 Goals and Scope of the Study

As described in the 2012 asdbsequeri2017 CVFPP Update
the goal of thestateas well as the Delta Legacy Communities
is to improve SPFC leveesid applicable adjoining ne®PFC
leveesprotectingsmall communities to achieve X§@ar (26
annual chance) flood protectioas defined byhe Federal
Emergency Management AgendyEMA). Consistent with this
goal,thegoalof thisfeasibility studyis to develop, evaluate,
and prioritize structural and nestructural flood risk reduction
measures for thisletonstudy areaandto ultimatelyachieve

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

100year flood protection ancheet FEMA 106year T

certification criteria.

Theflood risk reductiormeasures$o be developeuhclude l
multi-benefit objectives folsletonand itsagricultural,

recreation, and socioecononattributes,
where possibleas well astatewide water
conveyancdenefitsalong the Sacramento
River and other north Delta freshwater

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

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

(community) protected by a larger perimeter levee

Voluntary elevation of structures, ideally for
potential flood depths greater than 3-5 feet

Wet or dry floodproofing of structures, ideally for
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

Improved emergency response; local hazard
mitigation plans, flood emergency safety plans,

n at edinsueahce f |
program i community- and flood-risk based
insurance programs with or without formation of a
Public awareness and education of local and
Improved governance between neighboring

Regional/local flood easements and flood

Acquisitions and relocations of structures and

1
corridors consisting of Georgiana Slough,
the Mokelumne Riverthe San Joaquin _ :
. . susceptible to levee failures
River,andSeven MileSlough q
Improvementgo the levee systes(SPFC
and noRSPFC)protecting thdsletonstudy .
. .. RD compared to a small fractional area
area carcollectively enhancéhe resiliency
and reliability of througfDelta water system
conveyance T
. 1
1.3 Stateds | nter s tfoodbephs lest thkh
Delta .
The stateof California has broad interests in measures pursuant to 44 CFR §65.10
integrated water management witkine Il
Delta Whichmustbe. c.o_nsidere_d With.in the and potential relief cuts
context of this feasibility stily, including: 1  Alternatives to FEMAG s
1 Water SupphReliability T Thestate
supports the availability and geologic hazard abatement district
1
conveyance of surface Water (when regional flood risks
available based on hydrologic q
conditions), timely delivery, and . LMAS/RDs and communities
adequate water qua"ty for urban and flow/channel conveyance enhancements
1
residents




agricultural water users. Water fromrtioof Delta sources is delivered through the Delta
by DWR, via the State Water Project (SWP), the State Water Contraatuighe U.S.
Bureau of Reclamatiowvja the Central Valley Project (CVP).

SWPandCVP supplies conveyed south of Delta serve apprately 3V acres of agricultural
lands and a population @7 M.

The entire volume of water conveyed by the SSMBCVP currentlypasses directly bisleton
via the SPFAeveed channel dseorgiana Slough

The 6 miles of SPFC leveesong theright/westbank ofGeorgiana SlougprotectingtheIsleton
study arealso serve agvital element othe primary througibelta water conveyance channel
in the North Delta.

Sustainable Delta thestatesupports investments thedntributeto Delta sustaiability and
resiliency in the face ddea level risandclimate change, whicwill likely resultin higherand
longer duratiorof flood stages

1 Delta Ecosystem Protection, Enhancement, and Restorafitre statesupports
integrating flood and water magement with ecosystem restoration actions that may
include riparian, tidal marsh, freshwater marsh, and floodplain habitats.

1 Preserving the Unique Characteristics of the Déltaelta Legacy Communities have a
distinct natural, agricultural, and cultural heritage withstagerecognizing the
importance of preserving and enhancing the unique characteristics oD#les&egacy
communities. Through numerous initiativese stae has prioritized support for the
preservatiorand revitalizatiorof these communitiesas well as th®elta agricultural
economy and culture, fishing, boating, waterfowl and upland game bird hunting, wildlife
viewing, and recreation additiontothestatd s r ecogni ti on of si gn
values, the entire Legal Delta has receiywv
National Heritage Area, designated by Congress in March 2019.

1 Providing Appropriate Levels of Flood &ectioni Thestate through DWR, has a long
history of costsharing with federal and local agencies on projects that provide benefits to
the local,state and national econominterestsAlthoughoperatios and maintenance
(O&M) is coordinated throughMAs in the Deltafor most areashe stateultimately has
O&M responsibility forSPFCfacilities, including SPFC channel maintenamece an
interest in providing technical and financial assistance for levee maintenance and
rehabilitation of norSPFC facilties within the Delta.

Thestatd s i nvestment in integrated water manage
Therefore, this feasibility study defime/hich actions could potentially contribute the most to
Delta sustainability and holeveeinvesmentmetrics aredefined, tracked, and measured.




14 Isletondbs Need f orFloddiRpteatiore d

Isletonis one ofeightDelta LegacyCommunitiedocated along theower Sacramento River
Corridorin the North Delta participating the SCFRRRFigurel-2). The levees surrounding
the community ofsletonwere initially constructetéetween 1860 and 188§ localinterests and
weregenerally built using materiatfedged from the adjaceBacramento Riveaindnearby
Georgiana Slough/arious improvements have been made to the SfeGhorSPFCleveesn
the study areaver the years, including levee reconstrucaod 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 BrarAadrus Levee Maintenance
District (BALMD) to learn if adequate documentation supported certificatioineolevees. In
2012, FEMA updated the flood insurance rate n{&phRMs) and theentirety of BALMD,
inclusiveof the City of Isleton wascollectivelymapped aa SecialFlood HazardArea(SFHA)
Zone AE.

As discussed further in Secti@nl.2 flood insurance is required for buildings with a federally
baclked mortgage located in a SFHA. To remove the entire study area including the community
of Isletonout of SFHA Zone AE, the entire combined perimeter levee system would need to
meet current, modern levee design standargsovide a 10§ear level of flood potection
(pursuant to FEMA accreditation standaimithe Code of Federal Regulations, Chapter 1,
Subchapter B, Part 65, Section 65[48 CFR 865.1]); however, though the levees protecting

the community ofsletonhave stood the test of time, they cutig fall well short of meeting
theselevee design standardehe leveeslso contairtritical andserious sites under the DWR
Flood System Repair Project (FSRBatstill warrant immediate attention for repgireferably

by 202224.

Also, in 2012, the BiggefWatersFlood Insurance Reforiact (BW-12) and the Homeowner

Flood Insurance Affordability Act (HFIAAyverepassed putting into motigubstantiannual

increases to flood insurance oshtil premiums are rated based on the elevatertificate(see
Section3.1.2for additional information on HFIAA)The unfortunate oversite in this is that the
premiumsd on 6t recogni ze ndregptotedied ey aleveesystemi n | sl et
Consequently, whether or not one believes the flood hazard to be of concern, the cost of flood
insuranceadministered by FEMA under the current National Flood Insurance Program (NFIP)
hascertainly beomea largeand continuously growing concern.

2 Flood System Repair Project (FSRP). 2013.
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1.5 Study Area and Location

Thestudy aredor this SCFRRP effort includes tlagty of Isletonand the larget2,800acre
agricultural area shared betwed@ALMD , collectively known as Brannaindrus IslandWithin
the boundary of BALMD, RD 31@ncompassése tract of land known dsower Andrus Island,
RD 407 encompasses the tract of land known as Andrus IsladdRD2067includes theract

of land known as Brannan Islaiéigure1-3).

The City of Isletonencompasses approximatdl§Oacres andgits at an elevatiothat varies
between6 to +6 feet(North American Vertical Datum 1988IAVD 88]) along the east (left
bankof the Sacramento Rivemprtheast of Rio VisteElevations and flood depths provided
herein are referenced to NAVD 8BALMD collectively maintains26.3 miles of levee

excluding a 045-mile-long cross levee in RD 407 (RD 55@&Jpper Andrus Islandross levee),
16.2 milesof SPFC leveealong thecollectiveleft or east bank of the Sacramento Riaed

along the right or west bank of Georgiana Slgwgtd 10.1milesof non-SPFC leveealongthe
Mokelumne River, the San Joaquin River, and SewerSlough. The RD 407 levee system
which contains roughly 7.5 miles of SPFC levgmstects approximately,700acres, including
the City of Isleton,which primarily consistef agricultural landplanted inpermanent crops

The City of Isleton sits withn the boundaries of RD 40RD 2067maintainsroughly 8miles of
SPFC levees along the left or east bank of the Sacramento River that protects approximately
7,200 acres of primarily field cropand RD 317 maintaim®ughly 2miles of SPFC levees along
theright of west bank of Georgiana Slough that protects approximately 3,900 acres also of
primarily field crops. The three RDs which comprise BALMD hyerologically connectecand
alevee breaclof the SPFC levees on the left bank of the Sacramento &ivaer the right bank
of Georgiana Slougbouldvery likely result in the inundation afignificant portions o BALMD
and theCity of Isleton.

3 In addition to other flood management facilititset SPFC i ncl ugde svhii P hsiricedbgySACEWn e e s
as part ofederalStateflood control projects and were turned over to the Statedd (fassurancés The State has

generally passed on the responsibility for routn@ntenancef Project levees toMAs. The SPFC relies on many othe
nonSPFC features, such as rBiate or federakservoirs to regulate flows and reduce loading on the system and private
levees in the Central Valley nonproject (local) levees in the Delfar which the State has not provided assurances
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1.6 Public Outreach and Engagement

This feasibility study has been prepared in close coordinatiorntiéiBity of Isletonand
agencies with a shared interest isa$e sustainable, and vibrant Deltaletonis working with
local planning groups to shatfee story oflsleton help the publianderstand flood risksind
sharepossible flood risk reductioplanning documents arsblutions for the future.

Visit the IsletonStory Map for moredetails:lsleton Story Map City of Isleton Small
Communities Flood Risk Reduction Program

1.6.1 Stakeholder Identification and Outreach

The residents and business ownerkslgtonhavebeeninvited and encouragei participate in
the planning effortThis feasibility study has been prepared in close coordination with
representative participatirgijakeholdersvith interestand knowledgéen providing enhanced
flood protection for th@elta Legacy Community dEleton Stakeholdergnclude
representativeBALMD (inclusive of RDs317, 407, and 206/landowners and NFIP policy
holders withinBALMD , the City of Isleton Sacramento Countgtate and federal agencies
(including FEMA), andnon-governmental agencies withterests at the nexus of ecosystem
restoration and flood risk solutiomgthin and beyond the Delt&€ommunity residents and
landowners withirisletonare encouraged &iay engaged in this process.

1.6.2 Communications and Engagement

The goal of tis feasibilitystudyis to have the flood risk reduction solutions develgped
promoted, and prioritizeddy the community ofsleton inclusive of areas beyond the town of
Isletonand withinBALMD .

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 LMARndowners and FEMA NFIP policy holders witlBBALMD ,

the Delta Legacy Commities Task Forcgthe City of Isleton,Sacramento Coungtgtateand

federal agencies, ambn-governmental agencies with environmental interests that are
knowledgeable about the flood risks and potential solutions within the. Delta

Although many agenciesainvolved in the Delta, threegionalagencies 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 DPCis focused orwonseration of agricultural land angupportingeconomically
sustainable agricultural operations in the Déltae DPC maintairs andimplemens the Land

10


http://floodriskreductionisleton.com/
http://floodriskreductionisleton.com/

Use and Resource Management RlaBRMP) for the Primary Zoneof the DeltaCity 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 CoundiDSC) was createtb achieve thatatemandatedoequal goals
for the DeltaTheDSC also draftedupdatesand administerthe Delta Plana longterm
management plan with recommendations to further the coequaj igoalsanner that protects
and enhances the unique cultural, recreatioaliral resources, and agricultural values of the
Delta as an evolving placall proposed projects within the Delta must be consistent with the
Delta Plan which precludes displacement of agricultural land uses witkaganultural land
usesand subsequéistructural solutions, such as improviagdmodifying the existing levee
systems identified in this study for the communitysiéton which may be subjedb a
consisteng determination by the DSC

1.6.3.3 Delta Conservancy

The Delta Conservancy (Conservancythisprimary stateagency focused on the
implementation of ecosystem restoration in the Delta and supports efforts that advance
ervironmental protection and the economic wWaing of Delta residents. The Conservancy
collaborates and cooperates with local communities
DSC Delta Plan and other parties to preserve, protect, tamegstore
Coequal Goals the natural resources, economy, and agriculture of

the Delta ad Suisun MarshThe Conservancy also

1) Providing a more reliable water supply for . .
California and collaborates omelta branding and marketing, the

2) Protecting, restoring, and enhancing the Delta Carbon Program, invasive species conaiad,

Delta ecosystem. the California Department of Fish and Wildlife

AThe coequal goals shal (COFW)Belta Consefvation Framework. The

manner that protects and enhances the Co n s er \Dalta Ruplié Isads Strategyncludes
unigue cultural, recreational, natural resource, ) ) . .
and agricultural values of the Delta as an integrated conservation for publicly funded lands in
evolving place." (CA Water Code §85054) the Delta

1.7 Related Plans, Programs and Studies

Many plans influence flood management in the Delta, as summarized beloavticular,this
study aggregates angesevaluations from the CVFP®n d D WR-&rban Nevae
Evaluations (NULE) Program and FSRPinform the developmermind prioritizationof flood
risk reduction measures for theetonstudy area.

1.7.1 Central Valley Flood Protection Plan

The CVFPP, mentioned previously, proposed improvements to SPFC levees, and where
applicable Delta (norRSPFQ levees, ecosystem enhancements, and flood risk reduction
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measures for small communities. The CVFPP identifies structural arstmumturd options to
protect small communities from the 198ar flood and is the basis for selectflapd risk
reduction elementandMAs considered in this feasibility study, includii@WR, 2012a):

1. Reconstructing or repairing perimeter leveeplace or makig improvements to
existing SPFC perimeter levees and48”#FC levees that could impact and/or enhance
the performance of SPFC levees.

2. Protecting smapllaceoedmmuxiing ersi g nl evees, t
when improvements do not excegedertain predetermined cost threshold.

3. Implementing norstructural improvements, such as developing flagldk berms raising
andelevating structures, floodproofing, willing seller purchases, and/or relocating
structures when the 4place improvementdescribed above are not feasible.

1.7.2 Sacramento River Basin-Wide Feasibility Study

The SacramentRiver BasinWide Feasibility StudyBWFS) was prepared subsequent to the
2012CVFPP andocused on a muHbenefit approach to expansion of the flood bypasses.
Solutions proposed in the BWFS germanéesletonstudy areanclude addressing system
capacity constraints to allow for improved conveyance through widening the Yolo and
Sacramenttypasses and Fremont and Sacramemios. These expansions and magifions

are underway and are expected to provide a reduction in flood stage 2feletalong segments
of the SacramentRiver adjacent to Delta Legacyommunities as depicted ifrigure1-4. The
noted expansions and modifications to the upstream Sacramento and Ameeicshypasses

will help neutralize some of the baside 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 downstreafthe American Riveinto the Lower Sacramento
Riverin theNorth Delta However, it should be noted that the Sacramento RiVEF8 did not
fully address climate change impafrtsm the adjoining, largely unregulated basins of Morrison
Creek, Snodgrass Slough, the Cosumnes and Mokeltiwans, and Dry Creek that impact high
flow stages in the Mokelumne River abutting the Isletoys areaClimate changeould result

in higher flood flows and stages within the Morrison Creek, CosunanesMokelumneiver
watersheds that can collectively or individually impact downstream flood stages in the
Mokelumne River that may increase thekrof flooding to the community d$leton.

1.7.3 Lower Sacramento River/Delta North Regional Flood Management
Plan

The 2014 RFMPRwvas developed by FloodProtect, a regional working grasifhe regional

folow-on t o DWR6és 2012 CVFPP. TDWR b drafted byRdgedP  wa s
agencies and identified pfeasibility level regional flood management solutions (FloodProtect,
2014). The 2014 RFMP also recommended further flood risk reduction feasibility studies for

many small communities and Delta Legacyn@ounities, 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 aujpitovihe

Delta Plan to identify funding priorities for state investments in Delta levees. Funding priorities
were developed using a ridlased 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 DSCO0s goal wa s -highoprioditg ane Higb jpriorigy islandsand tradts by e r y
guantifying risks using several metrics, such as expected annual fatalities and expected annual
damages (EAD). Seventeen islands were identified ashighypriority and 36 islands and tracts

were identified as high priority (DSC, 201BrannarAndrus Islandva s pl acMey i n t h
Higho ¢ a t andjas sugh, is currently highly prioritized for state investments under the

current DLISprioritization (Figurel1-5).
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Figure 1-4. Flood Stage Reductions as a Result of the BWFS Expansions and Modifications
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DLIS Priorities
M Very-High Priority

Figure 1-5. DLIS Analysis i 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 methodies.A representation ahe initial DLIS analysis
(annual probability of flooding due #hydrologic event) is shown iRigure1-6. Thelsleton

study areavas initially estimated to havamannual probability of..9 percentof floodingas a
result of a hydrologic evemiccording to DLISThis annual probability of flooding is largely
based upotevee geometry, namely freeboard levels relativeviertopping, combined with
information provided in the Delta Risk Management Stratagyg not the current geotechnical
characteristics of thBALMD levee system

The rulemaking proceds adopt regulations implementing the DLIS is ongolgwever, the
interactiveDLIS Decision Supportool representing the current prioritization and analysis
framework is publicly accessibtaline*

4 https:fvww.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 fundinginplurpose iso assist LMAS in
reducing flood risk on a cosharing basis. Through the FSRP, LMAs are provided technical and
financial suppdrto 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, 20héjeare four grious sites

and one critical siteentified by the FSRP along theft bank of the Sacramento River and

along the right bank of Georgiana Slough and the Mokelumne Rigecollectively pose

imminent flood threats to the communitylsfeton requiringpriority attentionlt is hoped that

this feasibility study in combinatiorwith the DWR FSRP can assBALMD and the community

of Isletonin prioritizing and implementing theemainingrepairs of the known and documented
FSRP criticalandserious siteby 2022to 224.

1.7.6 Non-Urban Levee Evaluations

DWR 6 s Nrddram evaluated neurban levees against geotechnical criteria likely to impact
levee performance, including stability, through seepage, underseepage, and erosion. In general,
the program was adminéred 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 currentin gseglinction

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

levees and to inform futurstate regiona) and local flood planningnd financingefforts.

The results of Phase 1 NULE studies for the study aredemded inAppendix Aand in
Section2.1.1 Topography and Levees. However, kbletonstudy area did not meet the
population threshold for NULE Phase 2 studasl therefore geotechnical investigations were
not conducted as part tifat studyTherefore site-specific geotechnical conditions were
warrantedandcone penetration te6CPT) soundingsand accompanying soil sample lab tests
were conducteds part of this studiyn 2020to furtherinform this feasibility studygeeAppendix
A for additional informatioh
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2. Existing Conditions

2.1 Existing Conditions

2.1.1 Topography and Levees

Ground elevation for thisletonstudy area is highest immediately adjacent to the leees (

12 feet NAVD 88 primarily along the left bank of the Sacramento Rj\aerd slopes toward the
center o BALMD (less than18 feet NAVD 88) (Figure2-1). The community ofsleton
generallysits at an elevation 66 to 6feetNAVD 88 near the landward base of the adjacent
Sacramento River levee in comparido the larger study area thatldfeetor greater below sea
level (less thari2feetNAVD 88), near the center &ALMD .

The study area consists 28.2miles of levees, including DWR NULE Segmed@; 378, 1048,
1049, and 1050and a cross levesjoining BALMD and RD 55Figure2-1). Of these,
approximatelyl7.6miles are SPFC levees along the Sacramento RildLE SegmenB78,
11.6miles) and Georgiana SlongNULE Segmen#0, 60 miles), and the remainin0.5 miles

are noRSPFC levees located alotige Mokelumne Riveto the easfNULE Segment 1050,

2.9 miles) the San Joaquin River to the south (NULE Segment 1049, 2.6 miles), Sevenmile
Sloughto the soutfNULE Segment 1048, 4.6 miles), and a cross levee adjoining BALMD and
RD 556 (04 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 Sacramartbasins Within this context,
defined flood risks were quantified at discrete index points impact areapecific levee
performance curves. The levee performance curves were developed to be representative of a
levee reach protecting the impact area, typically the worst caséslétmnstudyarea was

aggregated intone impact area (SAC JAndrus 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 Joaaurs and the right bank

of Sevemile Slough

Levee performance curves were collectively updated by DWRhatity of Isletonfor each of
the project levee segments in the study area during the course of this study as a result of
geotechnical explorations performed in 20R0r the puposes of this study, the existing SAG
impact area was divided into three new impact areas: SAQ@Bdan, which is representative of
the community of Isleton, SAC 541, which is representative of RD 556, and SAGC B2,
which represents the remaerdof BALMD (Figure2-2). 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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TheDWR NULE progranreviewed and summarizédeNULE Segment geometry based on Light
Detection and Ranginfcommonly known a&iDAR)t opogr aphy <col |l ect ed
Valley Floodplain Evaluation and Delineation between October 2008 and FeBO0fry
Documented geometry information for the leveethe study area is summarizedTiable2-1.

Table 2-1. Summary of Levee Geometry

NULE Segment Approximate Approximate Approm_mate Approxw_nate
) . ; Landside Waterside
Segment Location Levee Height Crest Width
Slopes Slopes
Typically, 12 to 15
Left Bank | feet, but range from 2510 80 f_e eﬁ’l Tvpicall Oft
Sacramento | 8 to 25 feet above except typically ypicary, en steeper
- - 20 to 25 feet from 2H:1V, but than 3H:1V,
River the landside toe.
378 BALMD Hiah around on approx. levee range from but range from
(SPEC Ign(?side or mile (LM) 0.1t0 | 1.5H:1V to 1.1H:1V to
: LM 2.0 (north of 6.6H:1V 3.5H:1V
levee) approximately
; Isleton)
southern 1.3 miles.
Right Bank
Georgiana . .
Slough 10 to 20 feet above 2H:1V 2.5H:1V
40 ) 15 to 40 feet to to
BALMD the landside toe AH 1V 1H:1V
(SPFC ' '
levee)
4H:1V
Right Bank 15t0 24 f_eet above o
the landside toe for )
Mokelumne 6H:1V .
River most of segment. Except 2H:1V 2H:1V
1050 10 to 12 feet above 15 to 30 feet p‘ : to
BALMD : to 5H:1V for i
the landside toe for , 3.5H:1V
(Non-SPFC apbrox. southern approximately
levee) pprox. SO southern 0.5
0.5 mile. )
miles
17 to 22 feet above
Right Bank the landside toe, Typically
San J_oaqum except about 12 3H:1V, but oH:1V
River feet above the
1049 . 15 to 25 feet range from to
BALMD landside toe for ) )
X 2H:1V to 3H:1V
(Non-SPFC approximately .
4.5H:1V
levee) eastern most 0.4
miles
Left Bank Typically
Se"le” Mile 3H:1V, but 1.5H:1V
1048 Slough 2010 28 fe(_at above 15 to 25 feet range from to
BALMD the landside toe - )
(Non-SPFC 2.5H:1V to 3H:1V
5H:1V
levee)

Source: URS, 2011a

2.1.2 Geomorphology

Geomorphologybed and bank erosion and sediment deposititagping developed for the

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

Slough primarily overlie historical overbank deposits (Rob) whicmdedain by Holocene
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overbank deposits (Hoblrigure2-3). Overbank deposits likely consist of interbedded sand, silt,
and clay deposited during higitage flow, overtopping channel banks. Localized areas of
historical crevasse splay deposits (Rb&torical 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 distibutary 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 legnergy channel deposits. Along the landsitithe 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 contbosmterbedded 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 trenleff

Seven Mile Slough is less detailed but indicates that these portions of the BALMD levee system
overlie Hpm.See Appendix Afor additional information on egiing geotechnical conditions

within the study areandthe collection and evaluation 8frecentCPT explorations and

subsequent laboratory data tharegathered in 200 as a component of thisasibility study.

Levees within the study area whiake buit on sandy soil materialgre of particular note since
these levees can Iparticularlyimpacted bythrough seepage and underseepadp;h can result
in levee failurdf left uncheckedIn these areas whetiee levees are moreisceptibldo seepage
andunderseepageemediations to address these vulnerabilities are generally moreg costly
requiring deeper vertical cutoff walls wider combination seepage/stability berrRetrofitting
these levees, which is required to secure FEddéreditation, can often cost upwards of 15
per mile.Click heret o r e a dguidaadddr Gewee certificatiorthat lists a nurer of
additional criteria that must be met in addition to the underlying seepage problems that are
prevalent throughout thidorth Deltaand other leveed areas within the Sacramento and San
Joaquinriver basins?

5 https://www.fema.gov/sites/default/files/documents/fema_lguaance.pdf
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Geologic Unit (NULE, Level 2-]) Rcs - Crevasse splay deposits

Qpm, Peat and Muck Rb - Channel bar deposits

Geologic Unit (NULE, Level 2-11) Rdc - Distributary channel
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2.1.3 Population, Communities, and Land Use

Isletorb s popul at ibySacramentoCeuptyim the2@l6 Local Hazard Mitigation Plan
(LHMP) update is close to 90@sidents $acramento Count016) Between 20& and 209

the median household income declined frotid,$39to $46,290(United States Census Bureau,
2010). As of 2018, Isleton is considered a disadvantaged communttyelsyateof California

Sacramento County has designdtedver Andrus Islands a Special Planning Area (SPA). The
community is subject to the Countyds SPA ord
developmentThe limits of the Lower Andrus Island SRékeshown inFigure2-4.
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Figure 2-4. Lower Andrus Island Special Planning Area (Sacramento County, 2016)
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Unlike many other DelthegacyCommunitiesthe community ofsletonis not located entirely
within the Primary Zone of the Legal Delta. The portion of BAL@uth of Highwayl2
(portions of Brannan Island and the majority of Lower Andrus Islenicatel within the
PrimaryZone of the Legal Delta, with the remaining portion of BALMD located north of
Highway 12, inclusive of the community of Isleton, located within the PrinZamyeof the Legal
Delta As a resultjocal and County general plans and lasd decisionsvithin those areas in
the Primary Zone of the Legal Delta are kieg areas subject to the Delta Pamd reviews by
both the DPC and DS®ermitted land usaunder the Delta Plafor the City of Isleton and
adjoining areas administered by elta Stewardship Council ashown in Figure2-5.

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 mdedrains north to south.

Flows in the Sacramento River are regulated by four major upstream reservoirs, namely, Shasta,
Oroville, New Bullards Bar, and Folsorihe upstream Yolo Bypass and Sacramento Bypass
channels are currently designed and operateativert as much as 75 percent of the total flood
flows from the Lower Sacramento Riv&ystemwide 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 @ shunt greater amounts of flood flows (greater th&)7/@wvay from the

Lower Sacramento RiveHowever, as shown iRigurel1-4, these improvements could result in
higher stages in the Sacramento River and Georgiana Slough which abut the Isleton study area.

Estimated existing 109ear flows and future 10@ear peak flows adjusted for climate change
and sea level rise which account for future systemwide improvementg,vétb predetermined
U.S. Army Corps of Engineer@JSACE) 1957 design flovand profile,are summarized in
Table2-2. Additional information on how these peak flows westimated can be found in
Appendix L The existing 10§ear peak flow in the Sacramento River from Georgiana Slough to
Cache Slough is approximately 45,20(bicfeet per second (cfs). In Georgiana Slough between
the junction with the Sacramento River and the Mokelumne Rivery&@0peak flow is

estimated at 19,90€fs. For the Sacramento River, the future-§@ar peak flow is

approximately 10 percent lower thtre existing 10§/ear peak flow(due toplannedupstream

Yolo & Sacramento Bypassprovements)with the future 10§/ear peak flonmarginally
increased for Georgiana Slough.

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

Reach Existing 100-Year | Future 100-Year USACE 1957
Peak Flow (cfs) Peak Flow (cfs) Design Flows
Sacramento River, Georgiana Slough to 45,200 39,070 35,900
Cache Slough
Georgiana Slqugh, Sacramento River to 19,900 20,050 20,600
Mokelumne River
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Figure 2-5. City of Isleton Land Use (DSC, 2013)

It should also be notdatiat at some locationshe 100yearwaters ur f ac e

profil e

Co ndi {inclosivesobthe upstream systemide bypass/weir improvements, climate change
adjustments and downstream sea level rise adjustmeritsol.5feethigher than the USACE
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1957 profile grade that is usedaguide for the operations and maintenance of8A&MD
perimeter levee syste(frigure2-6). SeeAppendix Ifor further details on the water surface
elevationdWSEL), current and future, that are anticipated for the Sacramento River and
GeorgianaSlough surroundinghelsletonstudy area.

Sacramento River RS 17.976 (Isleton)

25

Levee Crown: 21.8'

Levee Crown: 20.6'

20
Future 100-yr Stage = 15.7" at 39k cfs

Width = 64

Channel Capacity
(DWR December 2016) = 41,600 cfs

City of USACE '57 Profile = 13.7" at 35,900 cfs
Isleton

Stage = 8.2' at 30k cfs

Width = 95"

Elevation (ft)

Duration above 50k cfs at IST:
1997 - 2 months

2017 - 5 months
-10

Note:
The water is above the outside
-15 levee toe when the flow is >30k cfs.

The duration of water loaded on the

levees can last for several weeks.

-20
1] 200 400 600 800 1000 1200 1400 1600 1800 2000

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

Note that thénydrologic and hydraulicH&H) models and information presented in supporting
Appendix Iwerenot deployed in connection with conducting the EAD analyses that were
performed by HDRInc. (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 deplof@dhe 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, inclusofesea 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 andtthé® s wat erstensuppl y
Isletonlies along the Sacramento Rivslwwnstreanof the Delta Cross Channé&beorgiana
Slough, the Mokelumne and San Joaquuers, and Sevenmile Slougirealsoadjacent to
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BALMD and the Isletorstudy areaThese waterways provide vital agricuilwater supply to
local farmers and also convey water to areas throughostdtenf California south of the Delta.

2.1.6 Existing Infrastructure

The communityof Isleton is served by California American Water, andGhe of Isleton owns
and operates theastewater collection, treatment, and disposal system that serv@sythiene
collection system conveys wastewater from@itg of Isletonto two stabilization ponds totaling
approximately7 acres in size, which is ultimately conveyed to evaporation/percolation ponds
totaling over 24 acresinsizéheCi t y6s wast ewater collection
from potential levee failures that may occur anywhere within the greater projggtasea
protected by the combination of BALMD SPFC and +8®FC levees. The same wastewater
ponds are also significantly undersized for the seasonal infiltration and inflow that enters the
Cityds wast ewat duringseadoraley bighirietagesity tsetSacramento River
and Georgiana Slough. This is due to significant threaghd undesseepage that occurs through
the two levee systems along the Sacramento River adjoinir@jtthand Georgiana Slough
immediately adjacenttoth@ t y 6 s atev posids.e w

Critical infrastructure within the study arssshown inFigure2-7. Critical infrastructure
includes the stabilization and evaporation/percolatieastewateponds described above located
southeast of the community of Isleton, Highways 160 and 12, Countyaimed paved roads,
Tyler Island Road Bridgeand the River Road Bridge, Isleton Elementary Schhbellsleton fire
station, one gaging station, water wells, oil/gas wells, seven BALMD drainage jamaps
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\ahéeh 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 Se@itri.4

2.1.7 Biological Resources

According to thdJ.S. Fish and WildlifeService(lUSFWS) National Wetland Inventory database,
database, riverine, freshwater forest/shrub wetland, freshwater pond, and palustrine farmed
features are found in the study arBlae Sacramento River iBe primary aquatic feature and is
located adjacent to theorthern boundary ansestern boundary of the study ar&eorgiana

Slough is adjacent to the eastern boundary of the study area th@fong southwardnto the
Mokelumne Rivemt thesoutheasterboundary before joining the SdnaquinRiver at the most
southeastern tip of the study area. Sevenmile Slough follows a majority of the southern boundary
of the study area immediately westtbé 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 thdsletonstudy area is designated as mifarmland Figure2-8). Farmland of

local importance is locatemlong 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 theaterside slopes, particularly below the ordinary high water lines
in any waterways in thorth Delta,andparticularly within the Lower Sacramento River and
adjoining sloughswork is normally limited to the short construction period of August 1 through
October31 due to the presence of speetdtus and endangered fish species and supporting
habitat
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Vegetation classifications include a crosswatkween Central Valley Riparian Mapping Project
(CVRMP) and the dited State®National Vegetation Classification Standard, whereby habitat is
defined by CVRMPThere are nine vegetation communities withingh&lyarea Figure2-9).

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 peamand grape. Other vegetation types within the study area include riparian forest,
riparian scrub, marsh, and seasonal wetland.

Fourteerspecialstatus plahspecies an@5 specialstatus wildlife species are documented or
have potential to occur in the study area. The study area also supports suitable habitat for five
specialstatus fish species. Designated USFWS and National Marine Fisheries $atwae

habitat and Essential Fish Habitat also occur within the Sacramento ®aargiana Slough
Mokelumne River, and San Joaqiver and border the study area.

SeeAppendix Bfor additional information on biological resources 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 gifeigure2-10). Of those, three are historical era
archaeological sites, one is a tribal cultural landscape, and the remamerge built

environment resources dating to the historic era. One of the built environment resources is the
Isleton Chinese and Japanese Gwrcial Districts (P34-002351), which consists of several
contributingandnoc ont r i buting el ements to the gesour
Isleton City Hall (P34-001541) and Bridge #2@121/Three Mile Slough (B4-001291), have

been deterimed 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 #24C0042i&w08jough
(P-34-004296), is assumed ineligible for listing in the NRHP. One resour84,005225, 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 resouragkisown.

Information provided by th€ounty ofSacramento indicates an additiottakecultural

resources within the study area. All of the resources are built environment resources dating to the
historic eraAll three resources were determined inddigifor listing in the NRHP and CRHR

during survey evaluation.

In addition to the above resources located withinigletonstudy area, the entire study area is
itself a part of the Sacramer&an Joaquin Delta National Heritage Area (SSJDNHA
Established on March 12, 2019, the SSIDNHA, the first National Heritage Area established in
California, supports historic preservation, natural resource conservations, recreation, heritage
tourism, and educational projects within and beyond the Pridamg of the Delta, but

otherwise has no effect on water rights, property rights, or hunting and fishing rights within the
designated are&eeAppendix Cfor additional information on cultural resources within the

study area.

35



Figure 2-10. Historic Resources within the Study Area
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