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Abstract

This Final Environmental Impact Statement (FEIS) has been prepared by the Sacramento District of the U.S. Army Corps of
Engineers (USACE) in accordance with the requirements of the National Environmental Policy Act (NEPA); the Council on
Environmental Quality’s Implementing Regulations for NEPA; the USACE Civil Works Program “Procedures for
Implementing NEPA”; and the USACE Regulatory Program Appendix B, “NEPA Implementation Procedures for the
Regulatory Program,” to 33 Code of Federal Regulations Part 325. It evaluates the environmental effects of implementing
Phase 3 of the proposed Reclamation District 17 (RD 17) Levee Seepage Repair Project (LSRP) (Phase 3 Repair Project).
The Phase 3 Repair Project area encompasses 19 LSRP elements, affecting 7 miles of the approximately 19-mile RD 17 levee
system. This area includes portions of the San Joaquin River east levee and portions of the levee along the north bank of
Walthall Slough. The Phase 3 Repair Project includes modifying the levee slope and crown width to meet levee geometry
requirements, constructing seepage berms and a setback levee with a cutoff wall and seepage berm, and installing slurry
cutoff walls and chimney drains to reduce under seepage and through seepage gradients. This work is necessary to comply
with applicable Federal and state design standards for levees protecting urban areas. To implement the Phase 3 Repair
Project, RD 17 is requesting permission from USACE under Section 14 of the Rivers and Harbors Act of 1899 for alteration
of Federal project levees and Section 404 of the Clean Water Act for the placement of fill in jurisdictional waters of the
United States. RD 17 initiated this effort in cooperation with the California Department of Water Resources, the California
Central Valley Flood Protection Board (CVFPB), and USACE. This FEIS summarizes prior environmental analyses for the
previously approved phases of the LSRP and evaluates the environmental effects of the Phase 3 Repair Project, including
alternatives representing the minimum and maximum disturbance scenarios and the Requester’s Preferred Alternative, which
was selected after public review of the Draft Environmental Impact Statement/Environmental Impact Report (DEIS/DEIR).
Implementing the Phase 3 Repair Project would result in significant and unavoidable adverse effects on agricultural
resources, special-status terrestrial species, cultural resources, noise, and visual resources.

Public Review and Comment:

A DEIS/DEIR was prepared in compliance with NEPA and the California Environmental Quality Act (CEQA) to describe
the environmental effects associated with the minimum and maximum footprint alternatives. After USACE and RD 17 issued
public notices, the document was circulated for public review on September 9, 2011. Two public meetings were held on
October 13, 2011, in Lathrop, California. The public review period ended on October 24, 2011. RD 17 prepared a Final EIR
(FEIR) to respond to comments received on the DEIS/DEIR in compliance with CEQA, and the FEIR was certified on July
12, 2016. This FEIS has been prepared to respond to comments received on the DEIS/DEIR in compliance with NEPA. The
DEIS/DEIR analysis and revisions provided in response to public comments are presented in this FEIS. USACE is
circulating this FEIS for public review before determining whether to grant permissions for 11 Phase 3 Repair Project
elements; the other eight project elements were constructed under an emergency declaration in 2017 and a categorical
permission from USACE and CVFPB approval in 2019.

Review Dates:

The FEIS is available for public review and comment for 30 days from the date of publication of the Notice of Availability
in the Federal Register, which was April 30, 2021. An electronic version of the FEIS can be found on the Internet at: https://
www.spk.usace.army.mil/Media/USACE-Project-Public-Notices/. Written comments must be received by

Ms. Tanis J. Toland at the address listed above under “For Information, Contact” by June 01, 2021.
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Abbreviations and Acronyms

*
°C

°F

pg/m’

A

Al

A2

AB

AEP
ALUCP
AQAp
APE
ARPA

B

B.P.

BA
Bay-Delta
Blueprint
BMP

BPS

C

C

CAA
CAAQS
CAFE
Cal/OSHA
CalEPA
Caltrans
CAPCOA
CARB
CCIC
CCR
CDFW
CEQ
CEQA

no data available

Celsius

degrees Fahrenheit

micrograms per cubic meter

attainment

Alternative 1

Alternative 2

Assembly Bill

annual exceedance probability

Airport Land Use Compatibility Plan

Air Quality Attainment Plan

Area of Potential Effects

Archaeological Resources Protection Act
Beneficial

Before Present

Biological Assessment

San Francisco Bay/Sacramento—San Joaquin Delta Estuary
San Joaquin County Regional Blueprint
Best Management Practice

best performance standards

carbon

Candidate species

Clean Air Act

California ambient air quality standards
corporate average fuel economy

California Occupational Health and Safety Administration
California Environmental Protection Agency
California Department of Transportation
California Air Pollution Control Officers Association
California Air Resources Board

Central California Information Center
California Code of Regulations

California Department of Fish and Wildlife
Council on Environmental Quality
California Environmental Quality Act
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CERCLA Comprehensive Environmental Response, Compensation,
and Liability Act

CESA California Endangered Species Act

CFR Code of Federal Regulations

cfs cubic feet per second

CNDDB California Natural Diversity Database

CNEL Community Noise Equivalent Level

CO carbon monoxide

CO2 carbon dioxide

COze carbon dioxide equivalents

CP Categorical Permission

CRHR California Register of Historical Resources

CRPR California Rare Plant Ranks / Ranking

cu. yd. cubic yard

CVFPB Central Valley Flood Protection Board

CVFPP Central Valley Flood Protection Plan

CWA Clean Water Act

cy cubic yard

dB decibels

dBA A-weighted decibels

dbh diameter at breast height

DDT dichlorodiphenyltrichloroethane

DEIR draft environmental impact report

DEIS/DEIR draft environmental impact statement/environmental impact
report

Delta Sacramento—San Joaquin Delta

DHA disproportionately high and adverse without mitigation

DHAm disproportionately high and adverse with mitigation

DNL Day-Night Noise Level

DOC California Department of Conservation

DPM diesel particulate matter

DPS distinct population segment

DSM deep soil mixing method

DT Delisted (species) from Threatened status

DTSC California Department of Toxic Substances Control

du/acre dwelling units per acre

DWQ California Division of Water Quality

DWR California Department of Water Resources

E Endangered species

EBMUD East Bay Municipal Utility District
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EFH
EIP
EIS

EO
EPA
ER
ESA
ESU
ETL
FEIR
FEIS
FEMA
FHWA
FMMP
FP
FPMP
FPPA
FR
FSP
FTA
GBA
GHG
GPA
Growth Program
GSP
GWP
HCP
HI

I-5
in/sec
IRWMP
ITE
LAFCo
LCTF
Leg
LOS
LSm
LSRP
LSRTP

Essential Fish Habitat

Early Implementation Program
environmental impact statement

Executive Order

U.S. Environmental Protection Agency
Engineer Regulation

Federal Endangered Species Act
evolutionarily significant unit

Engineering Technical Letter

final environmental impact report

final environmental impact statement
Federal Emergency Management Agency
Federal Highway Administration

Farmland Mapping and Monitoring Program
Fully Protected species

floodplain management plan

Farmland Protection Policy Act

Federal Register

Flood Safety Plan

Federal Transit Administration
Groundwater Banking Authority

greenhouse gas

General Plan Amendment

City of Manteca’s Revised Growth Management Program
groundwater sustainability plan

global warming potential

Habitat Conservation Plan

hazard index

Interstate 5

inches per second

Integrated Regional Water Management Plan
Institute of Transportation Engineers

Local Agency Formation Commission
Lathrop Consolidated Treatment Facility
Equivalent Noise Level

level of service

less than significant with mitigation

Levee Seepage Repair Project

Lower San Joaquin River and Tributaries Project
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LS or LTS

Magnuson-Stevens
Act

less than significant

Magnuson-Stevens Fishery Conservation and Management
Act
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MBTA Migratory Bird Treaty Act

mg/m’ milligrams per cubic meter

MLD most likely descendant

MMP Mitigation and Monitoring Plan

mm/year millimeters per year

MRZ Mineral Resource Zone

MSA Metropolitation Statistical Data

MT metric tons

MTCOx/yr metric tons of carbon dioxide per year

N nonattainment

N2O nitrous oxide

NA Not applicable

NAAQS national ambient air quality standards

NAGPRA Native American Graves Protection and Repatriation Act

NAHC Native American Heritage Commission

NDHA No Disproportionately High and Adverse Effects or not
disproportionately high and adverse

NEPA National Environmental Policy Act

NFIP National Flood Insurance Program

NHPA National Historic Preservation Act

NHTSA National Highway Traffic Safety Administration

NI No Impact

NMEFS National Marine Fisheries Service

NO» nitrogen dioxide

NOA Notice of Availability

NOI Notice of Intent

NOP Notice of Preparation

NOx oxides of nitrogen

NPA No-Project Alternative

NPDES National Pollutant Discharge Elimination System

NRCS Natural Resources Conservation Service

NRHP National Register of Historic Places

NWP Nationwide Permit

O&M operations and maintenance

OPR Office of Planning and Research

PA Preferred Alternative

PAL provisional accredited levee
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PCBs
PG&E
PL
PMz s

PMio
PMys
ppb
ppm
PPMP
ppt
PPV
PRC
PS
PSU
PT

R
RCRA
RD 17
RECs
REL
RGP
RHA
RMS
ROD
ROG
RTIP
RTP/SCS

RTPA
RWQCB

S

SAFE

SB

SC

Section 408

SGMA
SHPO
SIP

polychlorinated biphenyls
Pacific Gas and Electric Company
Public Law

fine particulate matter with an aerodynamic resistance
diameter of 2.5 micrometers or less

particulate matter 10 micrometers or less in size
particulate matter 2.5 micrometers or less in size
parts per billion

parts per million

Pollution Prevention and Monitoring Plan

parts per thousand

peak particle velocity

Public Resources Code

potentially significant

potentially significant and unavoidable
Proposed Threatened species

Rare species

Resource Conservation and Recovery Act
Reclamation District No. 17

Recognized Environmental Conditions
Reference exposure level

Regional General Permit

Rivers and Harbors Act of 1899

root mean square

record of decision

reactive organic gases

Regional Transportation Improvement Program

Regional Transportation Plan and Sustainable Communities
Strategy

Regional Transportation Planning Agency
Regional Water Quality Control Board
Significant

Safer Affordable Fuel Efficient

Senate Bill

Species of Concern

Rivers and Harbors Act of 1899, Section 14 (33 U.S. Code
408)

Sustainable Groundwater Management Act
State Historic Preservation Officer
State Implementation Plan
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SJAFCA
SJCOG
SIMSCP

SJIVAB
SIVAPCD
SOz

SOI

SP

sq. ft.

SR

SRA

SSC
Statistical Descriptor
SU

San Joaquin Area Flood Control Agency
San Joaquin Council of Governments

San Joaquin County Multi-Species Habitat Conservation and

Open Space Plan

San Joaquin Valley Air Basin

San Joaquin Valley Air Pollution Control District
sulfur dioxide

sphere of influence

Specific Plan

square feet

State Route

shaded riverine aquatic

California Species of Special Concern
Statistical Descriptor

significant and unavoidable
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SWPPP stormwater pollution prevention plan
SWRCB State Water Resources Control Board
T Threatened species
TACs toxic air contaminants
TDS total dissolved solids
TMDL total maximum daily load
TPY tons per year
U unclassifiable
UCMP University of California Museum of Paleontology
UPRR Union Pacific Railroad
USACE U.S. Army Corps of Engineers
USC U.S. Code
USFS U.S. Forest Service
USFWS U.S. Fish and Wildlife Service
VdB vibration decibels
VdB re 1 micro- vibration decibels referenced to 1 p inch/second
inch/second
VMT vehicle miles traveled
volume/capacity volume to capacity ratio
WDR waste discharge requirement
WRDA Water Resources Development Act of 1996
yr year
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Executive Summary

ES.1. Introduction

Reclamation District 17 (RD 17) is proposing the Phase 3—Levee Seepage Repair Project (LSRP),
hereinafter referred to as the Phase 3 Repair Project, which would implement repairs to the levees along
the San Joaquin River East Levee in the vicinity of the cities of Stockton, Lathrop, and Manteca to
provide continued flood risk reduction in the RD 17 service area. RD 17 is requesting permission from
the U.S. Army Corps of Engineers (USACE) pursuant to Section 14 of the Rivers and Harbors Act of
1899 (33 U.S. Code [USC] 408, hereinafter referred to as “Section 408”) for alteration of Federal project
levees' and pursuant to Section 404 of the Clean Water Act (CWA) (33 USC 1344, hereinafter referred
to as “Section 404”) for the placement of fill in jurisdictional waters of the United States.

The draft environmental impact statement/environmental impact report (DEIS/DEIR) was prepared
jointly by USACE, the NEPA lead agency, and RD 17, the Requester and lead agency under the
California Environmental Quality Act (CEQA), in compliance with both NEPA and CEQA (USACE
and RD 17 2011). The DEIS/DEIR was written with joint NEPA and CEQA language to improve
efficiency and assure consistency in compliance with the two statutes, where appropriate. Since the
release of the DEIS/DEIR in September 2011, the NEPA and CEQA processes have been separated and
are now represented by a stand-alone FEIS and a stand-alone final environmental impact report (FEIR),
respectively. The FEIR was certified in July 2016.

Following public and agency review of the DEIS/DEIR, RD 17 (Requester) selected its preferred
alternative, a combination of the two alternatives evaluated in the DEIS/DEIR as summarized in Section
1.4.3, “Phase 3 Repair Project” of the FEIS and described in detail in Section 2.4, “Alternatives
Evaluated in this FEIS.” The Council on Environmental Quality (CEQ) regulations (40 CFR Part
1508.9(c)(1 and 2)) specify the circumstances which would require that a NEPA document be
supplemented. “Agencies [ s]hall prepare supplements to either draft or final environmental impact
statements if: (i) [t]he agency makes substantial changes in the proposed action that are relevant to
environmental concerns; or (ii) [t]here are significant new circumstances or information relevant to [the]
environmental concerns and bearing on the proposed actions or its impacts. [Agencies m]ay also prepare
supplements when the agency determines that the purposes of [NEPA] will be furthered by doing so.”
USACE has determined that while the Requester’s Preferred Alternative is not the same as either of the
action alternatives disclosed in the DEIS/DEIR, the Requester’s Preferred Alternative is within the
footprint/limits and features of the alternatives disclosed in the DEIS/DEIR, and because the
environmental effects for the preferred alternative remain the same in type and the magnitude of the
impacts are either the same or reduced, a Supplemental DEIS is not required, and an FEIS has been
prepared to complete NEPA compliance.

I A “Federal project levee,” also referred to as a “Federal levee” or a “project levee,” is a levee built by a Federal agency

and/or authorized by Congress. All other levees are referred to as “non-Federal” or “non-project levees.”
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It should be noted that the FEIS uses only NEPA language, where reasonable to do so. Because of its
initial preparation and public circulation as a joint document, the FEIS responds to all public comments
submitted in response to the DEIS/DEIR. However, the FEIS reflects compliance with NEPA only.

ES.2. Document Organization and Format

The FEIS has been prepared by RD 17, and its environmental consultants, Ascent Environmental and
GEI Consultants in cooperation with AECOM, and has been reviewed by the USACE Sacramento
District, as Federal lead agency under NEPA (see 42 U.S. Code [USC] 4321 et seq.), the Council on
Environmental Quality’s Implementing Regulations for NEPA (see 40 CFR Parts 1500—1508), and
USACE NEPA regulations (see 33 Code of Federal Regulations [CFR] Part 230, Engineer Regulations
200-2-2 [“Procedures for Implementing NEPA for the Civil Works Program”, and 33 CFR Part 325,
Appendix B [“NEPA Implementation Procedures for the Regulatory Program™]).

The FEIS evaluates a reasonable range of alternatives and identifies mitigation to avoid, minimize,
reduce, or compensate for any significant adverse effects. While its contents are consistent with the data
and analysis presented in the DEIS/DEIR that was circulated for public comment and review in
September 2011, modifications have been made to reflect new or changed information or changes in
response to public comment. Figures from the DEIS/DEIR that have been revised for the FEIS have
been noted as such in the text. The content of the FEIS replaces that of the DEIS/DEIR in its entirety.

The FEIS reflects minor modifications to the Phase 3 Repair Project as a result of engineering and
design refinements; identifies RD 17’s preferred seepage remediation methods for each of the 19
elements of the Phase 3 Repair Project, which were selected after public review of the DEIS/DEIR;
describes repairs that were completed as part of the emergency flood response in 2017 and under
USACE’s new categorical permissions process in 2019; and evaluates the Minimum and Maximum
Footprint alternatives and the Requester’s Preferred Alternative, which comprises the identified
preferred repairs that remain to be completed. The comment letters received on the DEIS/DEIR and the
responses to those comments are provided in Appendix B of the FEIS. Specifically, each comment
received has been considered and responded to individually. References in Appendix B to a “Chapter”
or a “Section” should be assumed to refer to the FEIS. If a comment resulted in a change to the text of
the FEIS, it is noted within the comment’s response.

The Phase 3 Repair Project includes modifying the levee slope and crown width to meet levee geometry
requirements, constructing seepage berms and setback levees with seepage berms, and installing slurry
cutoff walls and chimney drains to reduce the potential negative effects of under and through seepage.
Proposed levee work would occur along various sections of the RD 17 levee system, starting near the
southern boundary of the city of Stockton, extending through the city of Lathrop, and ending at the
western boundary of the city of Manteca. RD 17 has initiated this effort in cooperation with the
California Department of Water Resources (DWR), the California Central Valley Flood Protection
Board (CVFPB), and USACE with the aim of improving the existing levee integrity based on the
USACE standards for seepage and continuing to provide flood risk reduction during a 100-year flood
event (a flood with a 1 percent chance of occurring in any given year, or having a 0.01 annual
exceedance probability).

NEPA evaluation is required when a major Federal action, including a permit or approval, is under
consideration and may have significant effects on the quality of the human environment. The Phase 3
Repair Project has the potential to significantly affect the human environment; therefore, an EIS has
been prepared. USACE will rely on the FEIS, which evaluates the potential environmental effects of
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implementing the Phase 3 Repair Project, to assist the agency in deciding whether to grant permission
for the remaining actions under the Phase 3 Repair Project pursuant to Section 408 and CWA
Section 404.

The Phase 3 Repair Project also is subject to compliance with CEQA, and RD 17 will need to obtain
several state approvals or permits, including a CVFPB encroachment permit, CWA Section 401 water
quality certification, a CWA Section 402 National Pollutant Discharge Elimination System permit, a
California Fish and Game Code Section 1602 Streambed Alteration Agreement, and permits from the
San Joaquin Valley Air Pollution Control District. RD 17 certified the FEIR for the Phase 3 Repair
Project on July 12, 2016.

In some cases in this document, both NEPA and CEQA terminology are used, as in Chapter 1, where the
project purpose and need, and project objectives are discussed. The terms “environmental
consequences,” “environmental impacts,” and “environmental effects” are considered synonymous in
the analysis. Technical terms used in the FEIS generally are defined in their first instance of use in the
text. A list of acronyms and other abbreviations is included at the end of the table of contents. A

glossary is provided in Chapter 11.

ES.3. Project Purpose and Need

Overall Project Purpose

The overall purpose of the Phase 3 Repair Project is to implement landside and isolated waterside levee
improvements along portions of the approximately 19-mile RD 17 levee system to reduce the risk of
flooding in the RD 17 service area during a 100-year flood event. USACE and RD 17 each view the
project purpose from the purview of their respective responsibilities, as defined below. NEPA requires
the lead agency to explain the purpose to which it is responding.

Reclamation District 17 Objectives

RD 17’s objectives for the Phase 3 Repair Project are to repair seepage deficiencies where needed to
meet USACE seepage criteria, thereby increasing the levee’s resistance to under seepage and/or through
seepage by providing under seepage exit gradients equal to or less than 0.5 at the landside levee toe and
equal to or less than 0.8 at the landside drained seepage berm toe at the water surface elevation
associated with the design water surface and to meet geometry requirements of the permitting agencies
in the specific areas of repair work. Levee improvements under consideration include constructing
drained seepage berms designed to address under seepage, installing chimney drains in existing and new
seepage berms designed to address through seepage, installing deep cutoff walls designed to address
both under and through seepage, and modifying levee slopes and crown widths where needed to achieve
levee geometry requirements. RD 17 also is considering construction of setback levees to meet funding
requirements for the project from DWR’s Proposition 1E Early Implementation Program (EIP).
Proposition 1E—the Disaster Preparedness and Flood Protection Bond Act of 2006—authorized $4.09
billion in general obligation bonds to rebuild and repair California’s most vulnerable structures for
reducing flood damage. The EIP prioritizes projects to more rapidly receive funding from the overall
Proposition 1E funding pool. EIP funding requires that project proponents at least consider setback
levees as an option for repairing/enhancing flood control systems where setback levees can serve the
combined purposes of improving flood risk reduction infrastructure, reducing water surface elevations
through expansion of the floodway, and providing habitat restoration/enhancement opportunities without
causing adverse hydraulic impacts.
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U.S. Army Corps of Engineers Decisions

USACE must decide whether or not to grant permission for RD 17’s Phase 3 Repair Project to alter the
Federal project levees within its levee system under Section 408 and issue permits under CWA Section
404. USACE decisions contemplated by the FEIS pertain only to the Phase 3 Repair Project, which is
the subject of the document. No USACE regulatory decisions were required for the Phase 1 and Phase 2
Repair Projects.

Need for Action
Overview

The flood risk to areas protected by the RD 17 levee system needs to be reduced because failure of this
levee system and subsequent flooding would pose a significant threat to public health and safety and
would cause substantial economic losses. The RD 17 levee system protects approximately 19,600 acres
of mixed-use lands with a population estimated at approximately 43,000 people and an estimated $5
billion in damageable property. Examples of some large commercial facilities within RD 17 include Del
Monte Foods Distribution Center, In-N-Out Burger Distribution Center, Ghirardelli Chocolate
manufacturing facility, and Daimler Chrysler parts center. Main transportation arteries within RD 17
include Interstate 5 and State Route 120, and two Union Pacific Railroad lines. Other critical
infrastructure protected by RD 17 levees include 18 schools, 33 long-term care facilities, a minimum-
security facility, juvenile detention center, a children’s shelter, fire and police stations, the county jail,
Sharpe Army Depot, and a hospital. Approximately 13,000 acres in RD 17 are used for agricultural
purposes. Crops produced on this land include tomatoes, alfalfa, and corn (RD 17 2009:12—-15).

Flood Problems and Needs
Seepage

Seepage remediation to be performed by RD 17 is intended to provide seepage exit gradients equal to or
less than 0.5 at the landside levee toe and equal to or less than 0.8 at the landside seepage berm toe at the
water surface elevation associated with the design water surface.

Under seepage occurs below the aboveground levee prism and is caused by the buildup of water
pressure in the subsurface foundation soils when high river stages are present on the waterside of the
levees. This pressure head causes water to flow through the earthen foundation layers under the levee
and exit onto the ground surface on the landside of the levee prism. Such seepage is not uncommon and
does not inherently imply the levee is failing; however, excessive and uncontrolled under seepage can
carry fine-grained material with the water flow that can undermine the levee and can lead to levee
failure.

In addition to addressing under seepage issues, the Phase 3 Repair Project would address through
seepage at the Phase 3 Repair Project levee elements. Through seepage is the movement of water
through the levee prism when high river stage conditions exist on the waterside of the levee. Depending
on the duration of high water and the permeability of the levee embankment soil, seepage may exit onto
the landside slope of the levee, thereby adversely affecting the stability of the landside levee slope.
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Management of Vegetation Encroachments

With issuance of Engineering Technical Letter (ETL) 1110-2-571 in 2009,2 USACE updated its
vegetation management standards for levees requiring the removal of all vegetation, with the exception
of perennial grasses, on levee slopes and within 15 feet of the waterside and landside levee toes
(USACE 2009). In September 2011, USACE issued a DEIS/DEIR for the Phase 3 Repair Project. The
September 2011 DEIS/DEIR considered two options for complying with ETL 1110-2-571, as follows:

=  Full Implementation of USACE ETL 1110-2-571: All vegetation, other than perennial grasses,
would be removed from the levee slopes and out 15 feet from the waterside and landside levee toes,
or

= Acquisition of a Variance from Full Compliance with USACE ETL 1110-2-571: Permission would
be obtained from USACE to retain all vegetation on the lower two-thirds of the waterside levee
slope and out 15 feet from the waterside levee toe; all other levee vegetation still would be removed
in accordance with existing USACE policy.

These two options were designed to meet Public Law (PL) 84-99, which authorizes USACE to provide
rehabilitation assistance for levees as long as the system is operated and maintained to acceptable or
minimally acceptable standards. However, on March 21, 2014, USACE issued a memorandum, “Interim
Policy for Determining Eligibility Status of Flood Risk Management Projects for the Rehabilitation
Program Pursuant to Public Law 84-99,” to provide interim criteria for determining eligibility for PL 84-
99 assistance. Under this interim policy, vegetation management will not be considered in making a PL
84-99 eligibility determination.

Therefore, RD 17 will continue its ongoing practice for managing vegetation encroachments on the
landside and waterside of the levee, which includes trimming trees within the levee prism on the
landside and waterside slopes, and within 15 feet of the landside and waterside toes, from the ground to
5 feet above the ground (or 12 feet above the crown road). However, within the Phase 3 Repair Project
area under the action alternatives evaluated in the FEIS, landside vegetation would be removed as
previously evaluated in the September 2011 DEIS/DEIR; only waterside vegetation would be managed
in accordance with RD 17 existing practices.

ES.4. Project Location and Existing System to Reduce
Flood Damage Risk

RD 17 is located in south-central San Joaquin County, California, in the center of the California Central
Valley, at the north end of the San Joaquin River Basin, and within the far southeast limit of the
Sacramento—San Joaquin Delta. In general, the boundaries of RD 17 are marked by French Camp
Slough on the north, approximately 3 miles southwest of the central business district of the city of
Stockton; the San Joaquin River on the west; Walthall Slough on the south (just below State Route 120);
and Airport Way/McKinley Avenue on the east, just outside the city of Manteca. RD 17 is responsible
for maintaining the levees along Walthall Slough, the San Joaquin River, and French Camp Slough, as
well as a dryland levee along the southern boundary of Manteca (Refer to Phase 3 Reference Exhibit
[pullout map in sleeve of cover]). The dryland levee is an overland earthen berm, north and east of the
San Joaquin River. Under almost all conditions, water does not come in contact with the dryland levee.
It functions as a flood control feature only if water from the San Joaquin River or Walthall Slough

2 USACE ETL 1110-2-571 subsequently was replaced by ETL 1110-2-583 on April 30, 2014 (USACE 2014).
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leaves the banks of these waterways and inundates land to the north and east toward Manteca. The
dryland levee then acts as an elevated earthen feature that prevents floodwaters from moving farther
north.

ES.5. Project History and Planning Context

The RD 17 levee system, like other flood risk reduction systems in the San Joaquin Valley, was initially
designed to reduce the risk of flooding for the purposes of facilitating agricultural development of the
extensive floodplains encompassed by the San Joaquin Valley and supporting river navigation. The RD
17 area, like much of the Sacramento—San Joaquin Delta, originally was designated swamp and
overflowed lands because during times of high flows, water overflowed the riverbanks, inundating
adjacent lands. In 1850, Congress adopted the Arkansas Act of 1850, sometimes referred to as the
Swamp Land Act of 1850, to aid states in reclaiming swamp and overflowed lands. By this act, such
lands were conveyed to the State of California in consideration of its duty to make and maintain the
necessary improvements for such reclamation. The object of the Federal government in making this
munificent donation to several states was to promote the speedy reclamation of the lands, and thus to
invite population and settlement to them, thereby opening new fields for industry and increasing the
general prosperity. The banks of the channels were the natural high ground resulting from sedimentation
of the materials carried by the high flows. Settlers, using the high ground of the riverbanks as a
foundation, constructed levees using horses, hand labor, and material adjacent to the riverbank. After the
levees were in place, the protected lands were drained and were used for agriculture, residential,
commercial, and industrial purposes. From about 1863, RD 17 undertook the maintenance and
reconstruction of the levee system.

Several decades later, Congress authorized the Lower San Joaquin River and Tributaries Project
(LSRTP) in the Flood Control Act of 1944, and USACE subsequently began this work. Included in the
LSRTP were the RD 17 levees along the left bank of French Camp Slough, those along the right bank of
the San Joaquin River, and those along the right bank of Walthall Slough. In 1950, the levee along the
San Joaquin River failed and RD 17 was flooded. The levee was repaired, and in May 1963, the LSRTP
was completed.

In 1988 and 1989, the RD 17 levees, including those authorized as part of the LSRTP, were substantially
improved as a part of the development of Weston Ranch in the city of Stockton. The purpose of the
improvement project was to meet Federal Emergency Management Agency (FEMA) 100-year flood
event requirements to allow urban development. In February 1990, FEMA accredited the levee as
meeting the requirements for flood protection for urban development during a 100-year flood event.

During a high-water event on the San Joaquin River in January 1997, seepage and boils occurred at a
number of locations along the RD 17 levees. USACE, DWR, CVFPB, and RD 17 actively and
successfully contained the seepage and boils, and the levees did not breach. After the 1997 event,
USACE, CVFPB, and RD 17 funded a project to repair the seepage and boil areas under PL 84-99
(Rehabilitation Assistance Program). The project, referred to as “Reconstruction of the California
Central Valley Levees San Joaquin Basin #4, Reclamation District #17,” consisted of the installation of
landside drainage stability berms. Design and construction was conducted by USACE. In October 2004,
USACE provided an addendum to the Standard Operation and Maintenance Manual for work completed
as of October 2001.

In 2006, FEMA began a comprehensive update to the Flood Insurance Rate Map. The update is referred
to as the Map Modernization Program. FEMA described the Map Modernization Program as a digitizing
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effort rather than a reevaluation process, with simple recognition of “fatal flaws.” After review of the
data supporting the 1990 accreditation and subsequent information, FEMA stated its intention to RD 17
to confirm full accreditation of the RD 17 levees as meeting the 100-year flood event requirements. On
June 19, 2007, DWR wrote a letter to the City of Lathrop with a copy to FEMA, stating that it could not
support recertification of the RD 17 levees or the granting of provisional accreditation because of
concerns regarding seepage exit gradients. “Seepage exit gradient” is an expression in numeric form of
the potential for under seepage to exit on the landside of a levee as seepage or a boil. The lower the
number used to express the seepage exit gradient, the more resistant the system is to seepage or boils;
the higher the number, the more likely seepage or boils may occur during a high-water event. In fall
2007, in response to the DWR concerns, RD 17 initiated the LSRP and requested state funding through
DWR’s EIP. Because of DWR’s concern, FEMA granted provisional accredited levee (PAL) status to
the RD 17 levees. A PAL is a levee that FEMA has previously credited with providing a 100-year flood
event level of flood risk reduction (0.01 annual exceedance probability).

Since 2008, RD 17 has been undertaking the LSRP at various locations along the landside of the levees
to increase the levee system’s resistance to under seepage and through seepage and bring RD 17’s
approximately 19-mile levee system into compliance with USACE seepage criteria. To facilitate design
and implementation of the LSRP repairs, the RD 17 levees along the east bank of the San Joaquin River
from just south of Mathews Road to Walthall Slough and the levees along the north bank of Walthall
Slough have been divided into seven distinct “reaches,” identified by Roman numerals (i.e., I, 11, IIL,...,
VII), and have been subdivided further into a total of 19 “elements,” identified by the reach number
followed by a lowercase letter and, where needed to further distinguish elements, an Arabic numeral
(e.g., Ia, Ila, IIb,..., Va, Vla.l, VIa4,..., Vle, Vlla, VIIb,..., VIIg).

Implementation of the LSRP is divided into three phases. The Phase 1 Repair Project was completed in
2009. The Phase 2 Repair Project has been analyzed in previous environmental documents (see Section
1.4.2 of the FEIS) and was completed in summer 2010. Following completion of Phase 1 and 2 levee
repairs, RD 17 submitted a recertification application to FEMA and received a letter in response
(September 2010) declaring that FEMA had accredited the area protected by the RD 17 levee system,
including the dryland levee, thereby removing the PAL status.

The Phase 3 Repair Project is the last of the currently planned LSRP phases and the focus of the EIS.
Phase 3, as originally defined and evaluated in the September 2011 DEIS/DEIR, involved improvements
to all 19 LSRP elements and the dryland levee. Following completion of the September 2011
DEIS/DEIR, the dryland levee was removed from the Phase 3 Repair Project and the preferred seepage
remediation methods were identified for each of the 19 elements comprising the LSRP. The
“Applicant’s Preferred Alternative” evaluated in the FEIR included the preferred repairs for all 19
elements. However, in February 2017, prior to preparation of the FEIS, the RD 17 Board of Trustees
issued a Declaration of Emergency in response to a severe flood threat due to a historical snowpack,
significant encroachment in upstream reservoir flood reservation space, king tides, ongoing forecasts of
atmospheric-river-fed storm systems, and elevated San Joaquin River stages. Under the declaration, RD
17 constructed some components of the preferred repairs, including seepage berms at 11 Phase 3 Repair
Project elements (Ia, Ib, Ie, I1Ib, IVa, Va—VlIa.1, VIcde, and VIIb), parking lot improvements at element
V1d, and haul road improvements in element VIIb. None of these emergency actions were subject to
authorization under Section 408. Then, in 2019, RD 17 obtained Section 408 authorization through
USACE’s new categorical permissions process for additional components of the preferred repairs,
including construction of a seepage berm and chimney drain at element VIIg and installation of chimney
drains in the existing seepage berm at element II1a and in seven of the seepage berms constructed in
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2017 (Ia, Ib, Ie, IlIb, IVa, and VIcde). These actions effectively completed the preferred repairs at eight
of the 19 Phase 3 Repair Project elements (Ib, Ie, Illa, IlIb, IVa, VIde, VIIb, and VIIg).

ES.6. Community Outreach, Agency Coordination, and
Issues of Known Controversy

Community Outreach

On April 23,2010, USACE issued a Notice of Intent to prepare a joint EIS/EIR. The Notice of Intent is
provided in Appendix Al of the FEIS.

A joint public scoping meeting with RD 17 to satisfy both the NEPA and CEQA processes was held on
May 11, 2010, from 2 p.m. to 5 p.m. at the City Council Chambers, Lathrop City Hall in Lathrop,
California, to brief interested parties on the Phase 3 Repair Project and obtain the views of agency
representatives and the public on the scope and content of the DEIS/DEIR. Appendix A2 of the FEIS
contains the public outreach materials for the May 11, 2010, scoping meeting. No oral or written
comments were received during the scoping meeting. Two individuals attended the scoping meeting and
informally discussed their individual properties with the engineers while there. However, when asked,
neither wished to enter comments into the record. Written comments from agencies and individuals were
received throughout the scoping period. Chapter 6, “Consultation and Coordination,” of the FEIS
includes a summary listing of the substantive comments during the scoping period. Copies of the
comment letters received are included in Appendix A3 of the FEIS.

The joint DEIS/DEIR was completed in September 2011, and two public meetings were held from 2
p.m. to 4 p.m. and 5 p.m. to 7 p.m. on Thursday, October 13, 2011, in the Lathrop City Council
Chambers. The public comment period for the joint DEIS/DEIR ended on Monday, October 24, 2011.
Responses to comments are provided in Appendix B of the FEIS.

Agency Consultation and Coordination

Under NEPA, any agency other than the Federal lead agency that has jurisdiction by law or special
expertise regarding any environmental effect involved in an action requiring an environmental impact
statement is eligible to be a cooperating agency (40 CFR 1501.6). Cooperating agencies are encouraged
to actively participate in the NEPA process of the Federal lead agency, review the NEPA documents of
the Federal lead agency, and use the documents when making their own decisions on the action. No
Federal agencies are acting as NEPA cooperating agencies for the Phase 3 Repair Project.

In Chapter 3 of the FEIS, the regulatory setting for each respective resource describes the Federal, state,
regional, and local laws and regulations that apply to the Phase 3 Repair Project. Chapter 5,
“Compliance with Federal Environmental Laws and Regulations,” describes the project’s compliance
with the Federal laws and regulations, and Chapter 6, “Consultation and Coordination,” summarizes
public and agency involvement activities, including agency consultation and coordination, and Native
American consultation to date.

Issues of Known or Expected Controversy

NEPA requires that project proponents identify issues of known controversy that have been raised in the
scoping process and throughout the development of the project. The following are potentially
controversial issues:
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= construction-related effects on special-status species and their habitat;
= Jevee encroachments and vegetation removal;

= cumulative effects on fish, plants, wildlife, and water quality;

= farmland protection;

= effects on current and planned land uses; and

= consideration of setback levees.

ES.7. Alternatives Development

USACE, as the NEPA lead agency, in close coordination with RD 17, the Requester and CEQA lead
agency, formulated a reasonable range of alternatives that would achieve the project purpose under
NEPA and the project objectives under CEQA through the following steps:

= identification of the deficiencies in the RD 17 levee system that must be addressed to meet state and
Federal under seepage and through seepage criteria as quickly as possible,

= identification of feasible remedial measures to address the deficiencies,
= determination of the likely environmental effects of the remedial measures, and

= development of a reasonable range of alternatives for implementing the remedial measures to reduce
flood damage risk.

For several levee elements, this screening process resulted in a single remediation approach being
identified as best suited to the conditions of the particular element because of issues such as access,
proximity to housing or other development, cost, feasibility, environmental constraints, and ability to
meet project objectives. For other elements, two or more remediation options remained as approaches
warranting further consideration. The Phase 3 Repair Project levee elements where two or more
remediation options were identified provided the basis for the alternatives analyzed in the FEIS.

Seepage remediation to be performed by RD 17 is proposed to address under seepage and/or through
seepage concerns. The types of seepage remediation considered include the following:

= seepage berm,

= seepage berm with toe drain,

= seepage berm with chimney drain,

= cutoff wall, and

= setback levee with seepage berm or cutoff wall.

ES.8. Alternatives Evaluated in the FEIS

The September 2011 DEIS/DEIR evaluated the No-Action Alternative and two action alternatives:
Alternative 1 — Minimum Footprint Alternative and Alternative 2 — Maximum Footprint Alternative.
Following completion of the public review process for the September 2011 DEIS/DEIR, the dryland
levee was removed from the Phase 3 Repair Project, and a preferred seepage remediation method
(preferred repair) was identified for each of the 19 elements of the Phase 3 Repair Project from among
the seepage remediation methods evaluated as part of Alternatives 1 and 2. With completion of the 2017
Emergency Flood Response and 2019 CP Construction Projects, eight of the 19 elements of the Phase 3
Repair Project were fully implemented. The remaining 11 elements comprise the Requester’s Preferred
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Alternative evaluated in the FEIS. The alternatives evaluated in the FEIS are summarized below and are
shown in Table ES-1. Detailed descriptions are presented in Chapter 2, “Alternatives,” of the FEIS.

No-Action Alternative

The No-Action Alternative serves as the baseline against which the effects and benefits of the action
alternatives are evaluated under NEPA. The No-Action Alternative consists of the conditions that would
be reasonably expected to occur in the foreseeable future if no additional permissions and permits are
granted to RD 17 by USACE or by the state to alter the existing levees or discharge dredged or fill
material into waters of the United States.

Under the No-Action Alternative, USACE would not grant permission or permits to undertake the Phase
3 Repair Project under Section 408 or CWA Section 404. Operation and maintenance activities,
including all-weather road maintenance, vegetation control and eradication, repair of minor slip-outs and
erosion, rodent control, abatement, and hole grouting, and regrading of levee slopes would continue; and
levee vegetation management would be undertaken in accordance with RD 17’s existing practices (see
the “Management of Vegetation Encroachments” section in Section 1.6.2).

Under the No-Action Alternative, key segments of the RD 17 levee system would continue to exhibit
undesirable seepage conditions during periods of sustained high river stage. Because of the deficiencies
remaining in the RD 17 levee system after implementation of Phases 1 and Phase 2 of the RD 17 LSRP,
and the 2017 Emergency Flood Response and 2019 Categorical Permissions Construction Project, the
risk of levee failure would remain at current levels for portions of the RD 17 levee system, potentially
triggering widespread flooding and extensive damage to existing residential, commercial, agricultural,
and industrial structures protected by these levees. Flooding also would be likely to cause extensive
damage to utilities, roadways, and other infrastructure. The magnitude of the flood damage and flood-
fighting requirements would depend on the location of the levee breach, severity of the storm, and river
flows at the time of a potential levee failure.

Action Alternatives

The three action alternatives summarized below address under seepage and through seepage along the
RD 17 levee system, including portions of the San Joaquin River east levee and portions of the levee
along the north bank of Walthall Slough. Alternatives 1 and 2 propose repairs to all 19 levee elements
comprising the Phase 3 Repair Project which encompasses approximately 7 miles of the 19-mile RD 17
levee system. The Requester’s Preferred Alternative proposes repairs to 11 of the 19 Phase 3 Repair
Project elements affecting approximately 5 miles of the 19-mile RD 17 levee system.

Alternative 1: Minimum Footprint Alternative

Alternative 1, the Minimum Footprint Alternative, would encompass the proposed method(s) for
reducing flood risk at each levee element that would result in the least area of disturbance relative to
other options being evaluated for the same element (e.g., cutoff wall for any elements where a cutoff
wall and either a seepage berm or a setback levee are under consideration, because the disturbance area
would be less than that of these other two seepage remediation methods; seepage berm for any elements
where the options under consideration are a seepage berm or a setback levee, because a setback levee by
itself would not address seepage issues and would also require a seepage berm, and therefore would
result in a greater area of disturbance relative to the area that would be disturbed by construction of a
seepage berm along an existing levee).
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Table ES-1. Phase 3 Repair Project FEIS Action Alternatives
Levee Minimum Footprint Alternative Maximum Footprint Alternative
Reach  Element (Alternative 1) (Alternative 2) Requester’s Preferred Alternative
la Seepage berm Seepage berm Seepage berm with chimney drain
| Ib Seepage berm with chimney drain Seepage berm with chimney drain
le Seepage berm with chimney drain Seepage berm with chimney drain
lla Cutoff wall’ Setback levee Cutoff wall'
! llb Cutoff wall? Setback levee Cutoff wall'
llla Chimney drain in existing seepage berm Chimney drain in existing seepage berm
. b Seepage berm with chimney drain Seepage berm with chimney drain
IVa Seepage berm with chimney drain Seepage berm with chimney drain
v Ve Cutoff wall2 Seepage berm with chimney drain/toe drain or  Setback levee with cutoff wall and section of
setback levee with seepage berm seepage berm
\Y; Va Cutoff wall? Seepage berm with toe drain Cutoff wall'
Vla.1  Cutoff wall? Seepage berm with toe drain Cutoff wall'
Vla.4  Seepage berm with toe drain Seepage berm with toe drain Cutoff wall®
Vib Chimney drain in existing seepage berm Chimney drain in existing seepage berm Cutoff wall®
Vi Vic Seepage berm and fill Setback levee Cutoff wall®
Vid Seepage berm and fill Setback levee
Vie Seepage berm and fill Setback levee
VIlIb Seepage berm with chimney drain Seepage berm with chimney drain
VI Vile Slurry cutoff wall' or sheet pile cutoff wall* Slurry cutoff wall' or sheet pile cutoffwall* Slurry cutoff wall?
Vlilg Seepage berm with toe drain and fill Seepage berm with toe drain and fill

Notes: Grayed-out text indicates Phase 3 Repair Project preferred repairs implemented during 2017 Emergency Flood Response Construction Project and/or 2019 Categorical Permissions
Construction Project.

N

Slurry cutoff wall to be constructed with open-trench method.

Slurry cutoff wall to be constructed with deep soil mixing method.
Slurry cutoff wall to be constructed with a combination of open-trench and deep soil mixing methods.
Sheet piles to be installed using pile-driving technology.

Source: Data created by AECOM in 2011 and 2014 based on information provided by Kjeldsen, Sinnock & Neudeck



Under Alternative 1, cutoff walls are proposed to address levee seepage in six elements: I1a and IIb
(hereafter referred to as Ilab), IVc, Va and VIa.1 (hereafter referred to as Va—Vla.l), and Vlle. In the
remaining 13 elements, seepage berms with or without chimney drains are proposed for seepage
remediation: Ia; Ib; Ie; Illa; IlIb; IVa; VIa.4; VIb; Vic, VId, and VIe (hereafter referred to as VIcde);
VIIb; and VIIg.

As stated in the “Management of Vegetation Encroachments” section in Section 1.6.2, the September
2011 DEIS/DEIR evaluated two vegetation management options: (1) removing all waterside and
landside vegetation in compliance with USACE ETL 1110-2-571; and (2) removing vegetation, except
perennial grasses, on the landside levee slope and within 15 feet of the landside levee toe, and retaining
vegetation on the waterside slope. The FEIS evaluates retaining vegetation on the waterside slope and
managing this vegetation in compliance with existing RD 17 vegetation management practices (i.e.,
trees within the levee prism on the waterside slope, and within 15 feet of the waterside toe are trimmed
from the ground up to 5 feet above the ground [or 12 feet above the crown road]); and removal of all
landside levee vegetation, except perennial grasses, as previously evaluated in the September 2011
DEIS/DEIR.

Alternative 2: Maximum Footprint Alternative

Alternative 2, the Maximum Footprint Alternative, would encompass the proposed method(s) for
reducing flood risk for each levee element that would result in the greatest area of disturbance relative to
other options under consideration for the same element. Under this alternative, levee seepage would be
addressed by seepage berms with or without chimney drains or toe drains at 12 elements (Ia, Ib, Ie, Illa,
IIb, IVa, Va—Vla.1, VIa.4, VIb, VIIb, VIig), by a seepage berm with a chimney drain or toe drain or by
a setback levee with a seepage berm at one element (IVc), by setback levees at five elements (Ilab and
Vlcde), and by a cutoff wall at the remaining element (VIle).

The September 2011 DEIS/DEIR also evaluated the two previously described vegetation management
options for Alternative 2. However, as with Alternative 1 above, the FEIS evaluates only retaining
vegetation on the waterside slope and managing this vegetation in compliance with the existing RD 17
vegetation management strategy (i.e., trees within the levee prism on the landside slope and waterside
slope, and within 15 feet of the landside toe are trimmed from the ground up to 5 feet above the ground
[or 12 feet above the crown road]); and removing all landside levee vegetation, except perennial grasses,
as previously evaluated in the September 2011 DEIS/DEIR.

Requester’s Preferred Alternative

Following receipt of comments on the September 2011 DEIS/DEIR, RD 17 identified the preferred
repairs for each of the 19 elements of the Phase 3 Repair Project. However, with completion of the 2017
Emergency Flood Response Construction Project and the 2019 Categorical Permission (CP)
Construction Project, construction of the preferred repairs was completed at nine of the 19 Phase 3
Repair Project elements. The Requester’s Preferred Alternative would include the preferred repairs at
the remaining 10 elements of the Phase 3 Repair Project not previously constructed as part of the 2017
Emergency Flood Response Construction Project and the 2019 CP Construction Project.

Under the Requester’s Preferred Alternative, cutoff walls would be installed to address levee seepage in
eight of the 10 elements: Ilab, Va—Vla.l, VIa.4, VIb, Vlc, and Vlle. A drained seepage berm with a
chimney drain would be installed to address levee seepage in one element: Ia. The remaining element
(IVc) would include a setback levee with a seepage berm and cutoff wall. The Requester’s Preferred
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Alternative also would include retaining vegetation on the waterside slope, managing this vegetation in
compliance with the existing RD 17 vegetation management strategy, and removing landside levee
vegetation, except perennial grasses, as previously evaluated in the September 2011 DEIS/DEIR.

ES.9. Phase 3 Repair Project Effects and Mitigation
Measures

Table ES-2 summarizes the potential effects of the Phase 3 Repair Project and the identified feasible
mitigation measures for each of the alternatives that are evaluated in the FEIS. To avoid and minimize
construction-related effects, RD 17 would implement the mitigation measures identified in Table ES-2
to reduce or offset these effects.

The effects that would remain significant and unavoidable or potentially significant and unavoidable
after mitigation under the Requester’s Preferred Alternative are as follows:

= Effect 3.2-a: Conversion of Important Farmland to Nonagricultural Uses and Other Changes in the
Existing Environment That Could Result in Conversion of Important Farmland to Nonagricultural
Uses.

= Effect 3.2-b: Conflict with Land under Williamson Act Contracts.
= Effect 3.6-j: Potential Loss of or Disturbance to Riparian Brush Rabbit and Their Habitats.

= Effect 3.7-b: Potential Damage to or Destruction of Previously Undiscovered Cultural Resources
from Ground Disturbance or Other Construction-Related Activities.

= Effect 3.7-c: Effects on Previously Unidentified Human Remains.
= Effect 3.11-a: Generation of Temporary and Short-Term Construction Noise.

= Effect 3.11-b: Temporary and Short-Term Exposure of Sensitive Receptors to, or Temporary and
Short-Term Generation of, Excessive Groundborne Vibration.

= Effect 3.13-b: Temporary, Short-Term Degradation of Visual Character during Construction.
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Table ES-2. Summary of Effects and Mitigation Measures

Significance Significance
before after
Effects Mitigation Mitigation Measures Mitigation
3.2 Agricultural Resources
3.2-a: Conversion of Important Farmland to Nonagricultural Uses ~ NPA-PS 3.2-a: Minimize Important Farmland Conversion to the Extent NPA-NA
and Other Changes in the Existing Environment that Could Result  A1-S Practicable and Feasible. A1-SU
in Conversion of Important Farmland to Nonagricultural Uses. A2-S A2-SU
PA-S PA-SU
3.2-b: Conflict with Lands under Williamson Act Contracts. NPA-NI 3.2-b: Minimize Impacts on Agricultural Preserve Land and Land NPA-NA
A1-S under Williamson Act Contracts, Comply with California Government A1-SU
A2-S Code Sections 51290-51293, and Coordinate with Landowners and  A2-SU
PA-S Agricultural Operators. PA-SU
3.3 Land Use, Socioeconomics, Population and Housing
3.3-a: Physically Divide an Established Community. NPA-PS No mitigation is required. NPA-NA
A1-NI A1-NA
A2-NI A2-NA
PA-NI PA-NA
3.3-b: Conflict with Any Adopted Applicable Land Use Plan, Policy, NPA-PS No mitigation is required. NPA-NA
or Regulation (e.g., General Plan, Specific Plan, Local Coastal A1-NI A1-NA
Program, or Zoning Ordinance) of an Agency with Jurisdiction over A2-NI A2-NA
the Project and Adopted to Avoid or Mitigate an Environmental PA-NI PA-NA
Effect.
3.3-c: Conflict with Implementation of the San Joaquin County NPA-LTS No mitigation is required. NPA-NA
Multi-Species Habitat Conservation and Open Space Plan. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.3-d: Displace Substantial Numbers of Existing Housing, NPA-S No mitigation is required. NPA-NA
Necessitating the Construction of Replacement Housing A1-NI A1-NA
Elsewhere; or Displace Substantial Numbers of People, A2-LTS A2-NA
Necessitating the Construction of Replacement Housing PA-NI PA-NA
Elsewhere.
3.4 Geology, Soils, Minerals, and Paleontological Resources
3.4-a: Potential Temporary Localized Soil Erosion during NPA-PS 3.4-a: Implement Standard Best Management Practices, Prepare and NPA-NA
Construction. A1-PS Implement a Stormwater Pollution Prevention Plan, and Comply with  A1-LTS
A2-PS National Pollutant Discharge Elimination System Permit Conditions.  A2-LTS
PA-PS PA-LTS

A1 = Alternative 1; A2 = Alternative 2; B = Beneficial; LTS = Less than significant; NA = Not applicable; NDHA = No Disproportionately High and Adverse Effects;
NI = No impact; NPA = No-Project Alternative; PA = Preferred Alternative; PS = Potentially significant; PSU = Potentially significant and unavoidable; S = Significant;

SU = Significant and unavoidable
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Table ES-2. Summary of Effects and Mitigation Measures
Significance Significance
before after
Effects Mitigation Mitigation Measures Mitigation
3.4-b: Potential Soil Erosion during Project Operations. NPA-PS No mitigation is required. NPA-NA
A1-B, LTS A1-NA
A2-B, LTS A2-NA
PA-B, PA-NA
LTS
3.4-c: Possible Loss of Access to Aggregate Resources. NPA-NI No mitigation is required. NPA-NA
A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.4-d: Possible Damage or Destruction of Previously Unknown NPA-NI 3.4-d: Conduct Construction Personnel Education, Stop Work if NPA-NA
Unique Paleontological Resources during Construction-Related A1-PS Paleontological Resources are Discovered, Assess the Significance of A1-LTS
Activities. A2-PS the Find, and Prepare and Implement a Recovery Plan as Required. A2-LTS
PA-PS PA-LTS
3.5 Hydrology and Water Quality
3.5-a: Temporary Impacts on Water Quality from Stormwater NPA-PS 3.5-a: Implement Mitigation Measure 3.4-a, “Implement Best NPA-NA
Runoff, Erosion, or Spills. A1-PS Management Practices, Prepare and Implement a Stormwater A1-LTS
A2-PS Pollution Prevention Plan, and Comply with National Pollutant A2-LTS
PA-PS Discharge Elimination System Permit Conditions.” PA-LTS
3.5-b: Impacts on San Joaquin River Water Quality from NPA-PS No mitigation is required. NPA-NA
Stormwater Runoff. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.5-c: Place Housing within a 100-Year Flood Hazard Area or Place NPA-PS No mitigation is required. NPA-NA
within a 100-Year Flood Hazard Area Structures that Would A1-LTS A1-NA
Impede or Redirect Flood Flows. A2-LTS A2-NA
PA-LTS PA-NA
3.5-d: Alteration of Local Drainages or Exceedance of the Capacity NPA-PS No mitigation is required. NPA-NA
of Stormwater Drainage Infrastructure. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.5-e: Effects on Groundwater. NPA-PS No mitigation is required. NPA-NA
A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA

A1 = Alternative 1; A2 = Alternative 2; B = Beneficial; LTS = Less than significant; NA = Not applicable; NDHA = No Disproportionately High and Adverse Effects;

NI = No impact; NPA = No-Project Alternative; PA = Preferred Alternative; PS = Potentially significant; PSU = Potentially significant and unavoidable;

S = Significant; SU = Significant and unavoidable
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Table ES-2. Summary of Effects and Mitigation Measures

Significance Significance
before after
Effects Mitigation Mitigation Measures Mitigation
3.6 Biological Resources
3.6-a: Loss or Degradation of Fish and Other Aquatic Habitats NPA-PS 3.6-a: Implement Mitigation Measure 3.4-a, “Implement Standard Best NPA-NA
during Construction. A1-PS Management Practices, Prepare and Implement a Stormwater A1-LTS
A2-PS Pollution Prevention Plan, and Comply with National Pollutant A2-LTS
PA-PS Discharge Elimination System Permit Conditions.” PA-LTS
3.6-b: Loss of Woodlands and Shaded Riverine Aquatic Habitats. NPA-PS 3.6-b: Reduce Loss of Woodlands and Shaded Riverine Aquatic NPA-NA
A1-S Habitat by Implementing Minimization Measures. A1-LTS
A2-S A2-LTS
PA-S PA-LTS
3.6-c: Impacts on Wetlands and Other Jurisdictional Waters of the NPA-PS 3.6-c: Potential Impacts on Wetlands and Other Jurisdictional Waters NPA-NA
United States and Waters of the State. A1-S of the United States and Waters of the State. A1-LTS
A2-S A2-LTS
PA-S PA-LTS
3.6-d: Potential Loss of or Disturbance to Special-Status Plants and NPA-PS 3.6-d: Reduce Potential Loss of or Disturbance to Special-Status NPA-NA
Their Habitats. A1-PS Plants and Their Habitats by Implementing Avoidance and A1-LTS
A2-PS Minimization Measures. A2-LTS
PA-PS PA-LTS
3.6-e: Potential Loss of or Disturbance to Valley Elderberry NPA-PS 3.6-e: Reduce Potential Loss of or Disturbance to Valley Elderberry ~ NPA-NA
Longhorn Beetle and Their Habitats. A1-PS Longhorn Beetle by Implementing Avoidance and Minimization A1-LTS
A2-S Measures. A2-LTS
PA-S PA-LTS
3.6-f: Potential Loss of or Disturbance to Northwestern Pond Turtle NPA-PS 3.6-f: Reduce Potential Loss of or Disturbance to Northwestern Pond NPA-NA
and Their Habitats. A1-PS Turtle and Their Habitats and Implement Avoidance and Minimization A1-LTS
A2-PS Measures. A2-LTS
PA-PS PA-LTS
3.6-g: Potential Loss of or Disturbance to Burrowing Owl and Their NPA-PS 3.6-g: Reduce Loss of or Disturbance to Burrowing Owl and Their NPA-NA
Habitats. A1-PS Habitats by Implementing Avoidance and Minimization Measures. A1-LTS
A2-PS A2-LTS
PA-PS PA-LTS
3.6-h: Impacts on Swainson’s Hawk and White-Tailed Kite. NPA-PS 3.6-h: Reduce Potential Impacts on Swainson’s Hawk and White- NPA-NA
A1-PS Tailed Kite by Implementing Avoidance and Minimization Measures.  A1-LTS
A2-PS A2-LTS
PA-PS PA-LTS

A1 = Alternative 1; A2 = Alternative 2; B = Beneficial; LTS = Less than significant; NA = Not applicable; NDHA = No Disproportionately High and Adverse Effects;
NI = No impact; NPA = No-Project Alternative; PA = Preferred Alternative; PS = Potentially significant; PSU = Potentially significant and unavoidable; S = Significant;

SU = Significant and unavoidable
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Table ES-2. Summary of Effects and Mitigation Measures
Significance Significance
before after
Effects Mitigation Mitigation Measures Mitigation
3.6-i: Impacts on Northern Harrier and Their Habitat. NPA-PS 3.6-i: Reduce Potential Impacts on Northern Harrier and Their Habitat NPA-NA
A1-PS by Implementing Avoidance and Minimization Measures. A1-LTS
A2-PS A2-LTS
PA-PS PA-LTS
3.6+j: Potential Loss of or Disturbance to Riparian Brush Rabbit and NPA-PS 3.6-j: Reduce Potential Loss of or Disturbance to Riparian Brush NPA-NA
Their Habitats. A1-PS Rabbit and Their Habitats by Implementing Avoidance and A1-PSU
A2-PS Minimization Measures. A2-PSU
PA-PS PA-PSU
3.6-k: Potential Loss of and/or Direct Impacts on Bat Species and NPA-PS 3.6-k: Reduce Potential Loss and/or Direct Impact of Bat Species and NPA-NA
Their Habitats. A1-PS Their Habitats by Implementing Avoidance and Minimization A1-LTS
A2-PS Measures. A2-LTS
PA-PS PA-LTS
3.6-1: Disruption to and Loss of Existing Wildlife Corridors or NPA-PS No mitigation is required. NPA-NA
Nursery Sites. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.6-m: Impacts on Local Plans and Policies, Including Successful NPA-PS 3.6-m: Reduce Potential Impacts on Local Plans and Policies, NPA-NA
Implementation of the SIMSCP. A1-PS Including Successful Implementation of the SIMSCP by Implementing A1-LTS
A2-PS Avoidance and Minimization Measures for Sensitive Biological A2-LTS
PA-PS Resources and Habitats. PA-LTS
3.7 Cultural Resources
3.7-a: Potential Damage or Disturbance to Identified Cultural NPA-PS No mitigation is required. NPA-NA
Resources from Ground-Disturbance or Other Construction- A1-LTS A1-NA
Related Activities. A2-LTS A2-NA
PA-LTS PA-NA
3.7-b: Potential Damage to or Destruction of Previously NPA-PS 3.7-b: Complete Surveys, Train Construction Workers before NPA-NA
Undiscovered Cultural Resources from Ground-Disturbance or A1-PS Construction Begins, Monitor Construction Activities, Stop Potentially A1-PSU
Other Construction-Related Activities. A2-PS Damaging Activities, Evaluate Discovery(ies), and Resolve Adverse = A2-PSU
PA-PS Effects on Significant Resources. PA-PSU
3.7-c: Impacts on Previously Unidentified Human Remains. NPA-PS 3.7-c: Stop Work in the Event of a Discovery of Human Remains, NPA-NA
A1-PS Notify the Applicable County Coroner and Most Likely Descendant A1-PSU
A2-PS (MLD), and Treat Remains in Accordance with State Law and A2-PSU
PA-PS Measures Developed in Consultation between USACE, the SHPO, PA-PSU

RD 17, and the MLD.

A1 = Alternative 1; A2 = Alternative 2; B = Beneficial; LTS = Less than significant; NA = Not applicable; NDHA = No Disproportionately High and Adverse Effects;
NI = No impact; NPA = No-Project Alternative; PA = Preferred Alternative; PS = Potentially significant; PSU = Potentially significant and unavoidable;

S = Significant; SU = Significant and unavoidable
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Table ES-2. Summary of Effects and Mitigation Measures

Significance Significance
before after
Effects Mitigation Mitigation Measures Mitigation
3.8 Transportation and Circulation
3.8-a: Potential Conflicts with an Applicable Plan, Ordinance, or NPA-LTS No mitigation is required. NPA-NA
Policy Establishing Measures of Effectiveness for the Performance A1-LTS A1-NA
of the Circulation System. A2-LTS A2-NA
PA-LTS PA-NA
3.8-b: Potential Conflict with an Applicable Congestion NPA-PS No mitigation is required. NPA-NA
Management Program. A1-NI A1-NA
A2-NI A2-NA
PA-NE PA-NA
3.8-c: Potential Change in Air Traffic Patterns, including Either an  NPA-PS No mitigation is required. NPA-NA
Increase in Traffic Levels or a Change in Location that Results in  A1-NI A1-NA
Substantial Safety Risks. A2-NI A2-NA
PA-NI PA-NA
3.8-d: Potential Increase in Hazards Caused by a Design Feature. NPA-LTS No mitigation is required. NPA-NA
A1-NI A1-NA
A2-NI A2-NA
PA-NI PA-NA
3.8-e: Potential Reduction in Adequate Emergency Access. NPA-PS 3.8-e: Prepare and Implement a Traffic Safety and Control Plan for NPA-NA
A1-PS Construction-Related Truck Trips. A1-LTS
A2-PS A2-LTS
PA-PS PA-LTS
3.9 Air Quality
3.9-a: Temporary and Short-Term Emissions of ROG, NOx, PM1o  NPA-PS 3.9-a(1): Prepare and Implement a Dust Control Plan in Accordance NPA-NA
and PMz2.s during Construction. A1-S with SUIVAPCD Regulation VIl to Control Fugitive Dust Emissions. A1-LTS
A2-S 3.9-a(2): Implement Fleetwide Exhaust Emissions Reduction A2-LTS
PA-S Measures. PA-LTS
3.9-b: Operational Emissions of ROG, NOx, PM1o, and PM25 NPA-NI No mitigation is required. NPA-NA
Associated with Project Implementation. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.9-c: General Conformity Applicability Analysis. NPA-PS 3.9-a(2): Implement Fleetwide Exhaust Emissions Reduction NPA-NA
A1-LTS Measures. A1-NA
A2-S A2-LTS
PA-LTS PA-NA

A1 = Alternative 1; A2 = Alternative 2; B = Beneficial; LTS = Less than significant; NA = Not applicable; NDHA = No Disproportionately High and Adverse Effects;
NI = No impact; NPA = No-Project Alternative; PA = Preferred Alternative; PS = Potentially significant; PSU = Potentially significant and unavoidable; S = Significant;

SU = Significant and unavoidable
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Table ES-2. Summary of Effects and Mitigation Measures
Significance Significance
before after
Effects Mitigation Mitigation Measures Mitigation
3.9-d: Exposure of Sensitive Receptors to Substantial Pollutant or NPA-LTS No mitigation is required. NPA-NA
Toxic Concentrations. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.10 Climate Change
3.10-a: Generation of GHG Emissions, Either Directly or Indirectly, NPA-PS No mitigation is required. NPA-NA
That May Have a Significant Effect on the Environment. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.10-b: Conflict with an Applicable Plan, Policy or Regulation NPA-PS No mitigation is required. NPA-NA
Adopted for the Purpose of Reducing GHG Emissions. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.10-c: Contribution to a Lower Carbon Future and Energy NPA-PS No mitigation is required. NPA-NA
Efficiency. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.11 Noise
3.11-a: Generation of Temporary and Short-Term Construction NPA-PS 3.11-a: Implement Noise-Reducing Measures Near Sensitive NPA-NA
Noise. A1-S Receptors during Project Construction. A1-SU
A2-S A2-SU
PA-S PA-SU
3.11-b: Temporary and Short-Term Exposure of Sensitive NPA-PS 3.11-b: Implement Vibration-Reducing Measures Near Sensitive NPA-NA
Receptors to, or Temporary and Short-Term Generation of, A1-S Receptors during Project Construction. A1-SU
Excessive Groundborne Vibration. A2-S A2-SU
PA-S PA-SU
3.11-c: Long-Term Increases in Project-Generated Noise. NPA-LTS No mitigation is required. NPA-NA
A1-NI A1-NA
A2-NI A2-NA
PA-NI PA-NA

A1 = Alternative 1; A2 = Alternative 2; B = Beneficial; LTS = Less than significant; NA = Not applicable; NDHA = No Disproportionately High and Adverse Effects;

NI = No impact; NPA = No-Project Alternative; PA = Preferred Alternative; PS = Potentially significant; PSU = Potentially significant and unavoidable;

S = Significant; SU = Significant and unavoidable
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Table ES-2. Summary of Effects and Mitigation Measures
Significance Significance
before after
Effects Mitigation Mitigation Measures Mitigation
3.12 Recreation
3.12-a: Temporary Disruption of Recreational Activities and NPA-PS No mitigation is required. NPA-NA
Facilities. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.13 Visual Resources
3.13-a: Substantial Degradation of the Existing Visual Character or NPA-PS No mitigation is required. NPA-NA
Quality of the Phase 3 Repair Project Area and Its Surroundings.  A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.13-b: Temporary, Short-Term Degradation of Visual Character NPA-PS No feasible mitigation is available. NPA-NA
during Construction. A1-S A1-SU
A2-S A2-SU
PA-S PA-SU
3.14 Utilities and Service Systems
3.14-a: Potential Temporary Disruption of Irrigation Water Supply. NPA-PS 3.14-a: Coordinate with Irrigation Water Supply Users before and NPA-NA
A1-PS during All Irrigation Infrastructure Modifications and Minimize A1-LTS
A2-PS Interruptions of Supply. A2-LTS
PA-PS PA-LTS
3.14-b: Potential Disruption of Utility Service. NPA-PS 3.14-b: Verify Utility Locations, Coordinate with Utility Providers, NPA-NA
A1-PS Prepare and Implement a Response Plan, and Conduct Worker A1-LTS
A2-PS Training with Respect to Accidental Utility Damage. A2-LTS
PA-PS PA-LTS
3.15 Hazards and Hazardous Materials
3.15-a: Accidental Spills of Hazardous Materials in the Phase 3 NPA-PS No mitigation is required. NPA-NA
Repair Project Area. A1-LTS A1-NA
A2-LTS A2-NA
PA-LTS PA-NA
3.15-b: Potential Exposure of Construction Workers and the NPA-PS 3.15-b: Conduct Phase | and Il Environmental Site Assessments and NPA-NA
General Public to Unknown Hazardous Materials Encountered in ~ A1-PS Implement Required Measures. A1-LTS
the Phase 3 Repair Project Area. A2-PS A2-LTS
PA-PS PA-LTS

A1 = Alternative 1; A2 = Alternative 2; B = Beneficial; LTS = Less than significant; NA = Not applicable; NDHA = No Disproportionately High and Adverse Effects;
NI = No impact; NPA = No-Project Alternative; PA = Preferred Alternative; PS = Potentially significant; PSU = Potentially significant and unavoidable; S = Significant;

SU = Significant and unavoidable
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Table ES-2. Summary of Effects and Mitigation Measures

Significance Significance
before after
Effects Mitigation Mitigation Measures Mitigation
3.15-c: Hazardous Emissions or Handling of Hazardous or Acutely NPA-PS No mitigation is required. NPA-NA
Hazardous Materials, Substances, or Waste within One-Quarter A1-LTS A1-NA
Mile of an Existing or Proposed School. A2-LTS A2-NA
PA-LTS PA-NA
3.16 Environmental Justice
Effect 3.16-a: Potential to Result in a Disproportionately High and NPA-NDHA  No mitigation is required. NPA-NA
Adverse Environmental Effect on Minority or Low-Income A1-NDHA A1-NA
Populations. A2-NDHA A2-NA
PA-NDHA PA-NA

A1 = Alternative 1; A2 = Alternative 2; B = Beneficial; LTS = Less than significant; NA = Not applicable; NDHA = No Disproportionately High and Adverse Effects;

NI = No impact; NPA = No-Project Alternative; PA = Preferred Alternative; PS = Potentially significant; PSU = Potentially significant and unavoidable;
S = Significant; SU = Significant and unavoidable
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Chapter 1. Introduction and Project
Purpose, Need, and Objectives

1.1 Introduction

To implement the Phase 3—Reclamation District (RD) 17 Levee Seepage Repair Project (LSRP),
hereinafter referred to as the Phase 3 Repair Project, permission from the U.S. Army Corps of Engineers
(USACE) pursuant to Section 14 of the Rivers and Harbors Act of 1899 (RHA) (33 U.S. Code [USC]
408, hereinafter referred to as “Section 408”) for alteration of Federal project levees! and pursuant to
Section 404 of the Clean Water Act (CWA) (33 USC 1344, hereinafter referred to as Section 404) for
the placement of fill in jurisdictional waters of the United States is required.

This document is the final environmental impact statement (FEIS) prepared for the Phase 3 Repair
Project. The draft environmental impact statement/environmental impact report (DEIS/DEIR), circulated
to the public in September 2011, was prepared jointly by USACE, the National Environmental Policy
Act (NEPA) lead agency, and RD 17, the project applicant and lead agency under the California
Environmental Quality Act (CEQA) in compliance with both NEPA and CEQA (USACE and RD 17
2011). The DEIS/DEIR was written with joint NEPA and CEQA language to improve efficiency and
assure consistency in compliance with the two statutes, where appropriate. Since the release of the
DEIS/DEIR in September 2011, the NEPA and CEQA processes have been separated and are now
represented by a stand-alone FEIS and a stand-alone final environmental impact report (FEIR),
respectively.

Following public and agency review of the DEIS/DEIR, RD 17 (Requester) selected its preferred
alternative, a combination of the two alternatives evaluated in the DEIS/DEIR as summarized in Section
1.4.3, “Phase 3 Repair Project,” of this FEIS and described in detail in Chapter 2.4, “Alternatives
Evaluated in this FEIS.” The Council on Environmental Quality (CEQ) regulations (40 CFR Part
1508.9(c)(1 and 2)) specify the circumstances which would require that a NEPA document be
supplemented. “Agencies [ s]hall prepare supplements to either draft or final environmental impact
statements if: (i) [t]he agency makes substantial changes in the proposed action that are relevant to
environmental concerns; or (ii) [t]here are significant new circumstances or information relevant to [the]
environmental concerns and bearing on the proposed actions or its impacts. [Agencies m]ay also prepare
supplements when the agency determines that the purposes of [NEPA] will be furthered by doing so.”
USACE has determined while the Requester’s Preferred Alternative is not the same as either of the
action alternatives disclosed in the DEIS/DEIR, the Requester’s Preferred Alternative is within the
footprint/limits and features of the alternatives disclosed in the DEIS/DEIR, and because the
environmental effects for the preferred alternative remain the same in type and the magnitude of the
impacts are either the same or reduced, a Supplemental DEIS is not required, and this FEIS has been
prepared to complete compliance with NEPA.

' A “Federal project levee,” also referred to as a “Federal levee” or a “project levee,” is a levee built by a Federal agency
and/or authorized by Congress. All other levees are referred to as “non-Federal” or “non-project levees.”
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It should be noted that this FEIS uses only NEPA language, where reasonable to do so. Because of its initial
preparation and public circulation as a joint document, this FEIS responds to all public comments submitted
in response to the DEIS/DEIR. However, this FEIS reflects compliance with NEPA only; the FEIR has been
completed, and was certified by RD 17 on July 12, 2016, which concluded the CEQA review process.

1.2 Document Content

This FEIS has been prepared by RD 17 and its environmental consultants, GEI Consultants in
cooperation with Ascent Environmental, in close coordination with USACE Sacramento District staff,
and has been reviewed by the USACE Sacramento District, as Federal lead agency under NEPA (see 42
U.S. Code [USC] 4321 et seq.), the Council on Environmental Quality’s Implementing Regulations for
NEPA (see 40 CFR Parts 1500-1508), and USACE NEPA regulations (see 33 Code of Federal
Regulations [CFR] Part 230, Engineer Regulations 200-2-2 [“Procedures for Implementing NEPA for
the Civil Works Program”, and 33 CFR Part 325, Appendix B [“NEPA Implementation Procedures for
the Regulatory Program™]). It evaluates a reasonable range of alternatives. In addition, this FEIS
identifies mitigation to avoid, minimize, reduce, or compensate for any significant adverse effects.
Although its contents are consistent with the data and analysis presented in the DEIS/DEIR, which was
circulated for public comment and review in September 2011, updates have been made to reflect new or
changed information since publication of the DEIS/DEIR. Changes have also been made to respond to
public comment on the DEIS/DEIR.

This FEIS reflects minor modifications to the Phase 3 Repair Project as a result of engineering and
design refinements; identifies RD 17’s preferred seepage remediation methods for each of the 19
elements of the Phase 3 Repair Project, which were selected after public review of the DEIS/DEIR;
describes repairs that were completed as part of the emergency flood response in 2017 and under
USACE’s new categorical permissions process in 2019; and evaluates the Minimum and Maximum
Footprint alternatives and the Requester’s Preferred Alternative, which comprises the identified
preferred repairs that remain to be completed.

A variety of levee repairs have been considered for the Phase 3 Repair Project, including modifying the
levee slope and crown width modifications to meet levee geometry requirements, construction of
seepage berms and setback levees with seepage berms, and installation of slurry cutoff walls and
chimney drains to reduce the potential impacts of under and through seepage. Proposed levee repairs
would occur along various sections of the RD 17 levee system along the right bank of the San Joaquin
River between Stockton and Manteca. RD 17 is conducting this effort in cooperation with the California
Department of Water Resources (DWR), the Central Valley Flood Protection Board (CVFPB), and
USACE with the aim of reducing the risk of flooding during a 100-year flood event (flood with a 1-
percent chance of occurring in any given year, or 0.01 annual exceedance probability [AEP]).

NEPA evaluation is required when a major Federal action, including a permit or approval, is under
consideration and may have significant effects on the quality of the human environment. The Phase 3 Repair
Project has the potential to significantly affect the human environment; therefore, an environmental impact
statement (EIS) has been prepared. USACE will rely on this FEIS, which evaluates the potential
environmental effects of implementing the Phase 3 Repair Project, to assist the agency in deciding whether
to grant permission for the remaining elements actions under the Phase 3 Repair Project pursuant to Section
408 and CWA Section 404.

Because the Phase 3 Repair Project would also require several approvals or permits from state or
regional agencies, it was also subject to compliance with CEQA. In some cases in this document, both
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NEPA and CEQA terminology are used, as in this chapter, where the project purpose and need and
project objectives are discussed. The terms “environmental consequences,” “environmental impacts,”
and “environmental effects” are considered synonymous in this analysis. Technical terms used in this
FEIS generally are defined in their first instance of use in the text. A list of acronyms and other
abbreviations is included at the end of the table of contents. A glossary is provided in Chapter 11.

1.3 Project Location and Existing System to Reduce
Flood Damage

RD 17 is located in south-central San Joaquin County, California, in the center of the California Central
Valley, at the north end of the San Joaquin River Basin, and within the far southeast limit of the
Sacramento—San Joaquin Delta (Delta) (Figure 1-1). In general, the boundaries of RD 17 are marked by
French Camp Slough on the north, approximately 3 miles southwest of the central business district of
the city of Stockton; the San Joaquin River on the west; Walthall Slough on the south (just below State
Route 120); and Airport Way/McKinley Avenue on the east, just outside the city of Manteca. RD 17 is
responsible for maintaining the levees along Walthall Slough, the San Joaquin River, and French Camp
Slough, as well as a dryland levee along the southern boundary of Manteca (Figure 1-2). The dryland
levee is an overland earthen berm north and east of the San Joaquin River. Under almost all conditions, water
does not come in contact with the dryland levee. It functions as a flood control feature only if water from the
San Joaquin River or Walthall Slough leaves the banks of these waterways and inundates lands to the north
and east toward Manteca. The dryland levee then acts as an elevated earthen feature that prevents
floodwaters from moving farther north.

1.4 Project History and Planning Context

The RD 17 levee system, like other flood risk reduction systems in the San Joaquin Valley, was initially
designed to reduce the risk of flooding for the purposes of facilitating agricultural development of the
extensive floodplains encompassed by the San Joaquin Valley and supporting river navigation. The RD
17 area, like much of the Delta, originally was designated swamp and overflowed lands because during
times of high flows, water overflowed the riverbanks, inundating adjacent lands. In 1850, Congress
adopted the Arkansas Act of 1850, occasionally referred to as the Swamp Land Act of 1850, to aid states
in reclaiming swamp and overflowed lands. By this act, such lands were conveyed to the State of
California in consideration of its duty to make and maintain the necessary improvements for such
reclamation. The object of the Federal government in making this munificent donation to several states
was to promote the speedy reclamation of the lands, and thus to invite population and settlement to
them, thereby opening new fields for industry and increasing the general prosperity. The banks of the
channels were the natural high ground resulting from sedimentation of the materials carried by the high
flows. Settlers, using the high ground of the riverbanks as a foundation, constructed levees using horses,
hand labor, and material adjacent to the riverbank. After the levees were in place, the protected lands
were drained and were used for agriculture, residential, commercial, and industrial purposes. From about
1863, RD 17 undertook maintenance and reconstruction of the levee system.

Several decades later, Congress authorized the Lower San Joaquin River and Tributaries Project
(LSRTP) in the Flood Control Act of 1944, and USACE subsequently began this work. Included in the
LSRTP were the RD 17 levees along the left bank of French Camp Slough, those along the right bank of
the San Joaquin River, and those along the right bank of Walthall Slough. In 1950, the levee along the
San Joaquin River failed and RD 17 was flooded. The levee was repaired, and in May 1963, the LSRTP
was completed.
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Figure 1-1. Location of Reclamation District 17

Source: DWR 1995:68; adapted by AECOM in 2010
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Figure 1-2. RD 17 Levee System and Levee Seepage Repair Project

Sources: Data provided by Kjelson, Sinnock & Neudeck, ENGEO, and MacKay & Somps in 2010; adapted by AECOM in 2014
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In 1988 and 1989, the RD 17 levees, including those authorized as part of the LSRTP, were substantially
improved as a part of the development of Weston Ranch in the city of Stockton. The purpose of the
improvement project was to meet Federal Emergency Management Agency (FEMA) 100-year flood
event requirements to allow urban development. In February 1990, FEMA accredited the levee as
meeting the requirements for flood protection for urban development during a 100-year flood event.

During a high-water event on the San Joaquin River in January 1997, seepage and boils occurred at a
number of locations along the RD 17 levees. USACE, DWR, CVFPB, and RD 17 actively and
successfully contained the seepage and boils, and the levees did not breach. After the 1997 event,
USACE, CVFPB, and RD 17 funded a project to repair the seepage and boil areas under the Public Law
(PL) 84-99 (Rehabilitation Assistance Program). The project, referred to as “Reconstruction of the
California Central Valley Levees San Joaquin Basin #4, Reclamation District #17,” consisted of the
installation of landside drainage stability berms. Design and construction was conducted by USACE. In
October 2004, USACE provided an addendum to the Standard Operation and Maintenance Manual for
work completed as of October 2001.

In 2006, FEMA began a comprehensive update to the Flood Insurance Rate Map. The update is referred
to as the Map Modernization Program. FEMA described the Map Modernization Program as a digitizing
effort, rather than a reevaluation process, with simple recognition of “fatal flaws.” After review of the
data supporting the 1990 accreditation and subsequent information, FEMA stated its intention to RD 17
to confirm full accreditation of the RD 17 levees as meeting the 100-year flood event requirements. On
June 19, 2007, DWR wrote a letter to the City of Lathrop with a copy to FEMA, stating that it could not
support recertification of the RD 17 levees or the granting of provisional accreditation because of
concerns regarding seepage exit gradients. “Seepage exit gradient” is an expression in numeric form of
the potential for under seepage to exit on the landside of a levee as seepage or a boil. The lower the
number used to express the seepage exit gradient, the more resistant the system is to seepage or boils;
the higher the number, the more likely seepage or boils may occur during a high-water event. In fall
2007, in response to the DWR concerns, RD 17 initiated the LSRP and requested state funding through
DWR’s Proposition 1E Early Implementation Program (EIP). Because of DWR’s concern, FEMA then
denied full accreditation and instead granted provisional accredited levee (PAL) status. A PAL is a levee
that FEMA has previously credited with providing a 100-year flood event level of flood risk reduction
(0.01 AEP).

Since 2008, RD 17 has been undertaking the LSRP at various locations along the landside of the levees
to increase the levee system’s resistance to under seepage and through seepage and bring RD 17’s
approximately 19-mile levee system into compliance with USACE seepage criteria. To facilitate design
and implementation of the LSRP, the RD 17 levees along the east bank of the San Joaquin River from
just south of Mathews Road to Walthall Slough and the levees along the north bank of Walthall Slough
have been divided into seven distinct “reaches” identified by Roman numerals (i.e., I, I, IIL,..., VII),
and have been subdivided further into a total of 24 “elements,” identified by the reach number followed
by a lowercase letter and, where needed to further distinguish elements, an Arabic numeral (e.g., la, Ila,
IIb,..., Va, VIa.1, VIa4,..., Vle, Vlla, VIIb,..., VIIg) (Figure 1-2).

Implementation of the LSRP was divided into three phases (Figure 1-2). The Phase 1 Project was
completed in 2009. The Phase 2 Project, analyzed in previous environmental documents (see Section
1.4.2), was completed in summer 2010. Following completion of Phase 1 and 2 levee improvements, RD
17 submitted a recertification application to FEMA and received a letter in response (September 2010)
declaring that FEMA had accredited the area protected by the RD 17 levee system, including the dryland
levee, thereby removing the PAL status.
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141 Phase 1 Project

The Phase 1 Project included construction of seepage berms in two project elements, located in Reaches
IIT and VI of the LSRP (Figure 1-2). The project consisted of reconstruction and extension of the
drained landside levee toe berms with earthen and gravel fill both landward and along the levee toe, to
reduce seepage exit gradients. Work areas were designed to avoid any environmental resources of
possible significance. The project was determined to be exempt from CEQA because it was:

= considered to be an ongoing project (California Code of Regulations [CCR] 15261[a));

= intended to repair, restore, or replace facilities damaged as a result of the 1997 flood, which was the
subject of a state of emergency declaration by the governor (CCR 15269[a]);

= considered to constitute emergency repairs to publicly owned facilities necessary to maintain service
essential to public health, safety, and welfare (CCR 15269[b]);

= necessary to prevent or mitigate a flood emergency (CCR 15269(c]);
* intended to repair existing public facilities with no expansion of use; and

= intended to reconstruct existing facilities located on the same site, with new facilities having the
same purposes and capacity (CCR 15302).

No Federal authorizations or funding was required for the Phase 1 work; therefore, no NEPA analysis
was needed. The Phase 1 Project work was completed in January 2009.

1.4.2 Phase 2 Project

The Phase 2 Project affected nine elements in the LSRP area (Figure 1-2). For eight of the nine
elements, project activities consisted of construction of drained seepage berms along the landside levee
toe. At the site without seepage berm construction, RD 17 acquired an easement on land along the levee
toe and performed various maintenance and site cleanup activities. Environmental considerations of the
Phase 2 Project were disclosed in an initial study/mitigated negative declaration under CEQA (RD 17
2009a). The initial study/mitigated negative declaration concluded that no significant effects on the
physical environment would occur after mitigation measures were implemented. No Federal
authorizations or funding were required for the Phase 2 work; therefore, no NEPA analysis was
warranted. All Phase 2 work was completed in summer 2010.

1.4.3 Phase 3 Repair Project

The Phase 3 Repair Project is the last of the currently planned LSRP phases. Phase 3, as originally
defined and evaluated in the September 2011 DEIS/DEIR, involved improvements at the 19 LSRP
elements listed below and the dryland levee (Figure 1-3). Following completion of the September 2011
DEIS/DEIR, the dryland levee was removed from the Phase 3 Repair Project and the preferred seepage
remediation methods were identified by RD 17 for each of the 19 elements comprising the LSRP:

1. Ia 6. IIIa 1. VlIa.l 16. Ve
2. Ib 7. IIIb 12. Va4 17.  VIIb
3. Ie 8. IVa 13. VIib 18. VIle
4. IIa 9. IVe 14. Vie 19. VIIg
5. IIb 10. Va 15. Vid
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Figure 1-3. RD 17 Seepage Repair Project: Phase 3 Levee Elements

Sources: Data provided by Kjeldsen, Sinnock & Neudeck, ENGEO, and MacKay & Somps in 2010; adapted by AECOM in 2014
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Preferred Seepage Remediation Methods

The preferred repairs for the 19 elements of the Phase 3 Repair Project consisted of drained seepage
berms with chimney drains and toe drains at seven elements (Ia, Ib, Ie, IlIb, [Va, VIIb, and VIIg), a
chimney drain in an existing seepage berm at one element (Il1a), a setback levee with a seepage berm
and cutoff walls at one element (IVc), and cutoff walls at the remaining 10 elements (Ilab, Va—Vla.l,
Vla.4, VIb, Vlcde, and Vlle). The preferred repairs also would include retaining vegetation on the
waterside slope, managing this vegetation in compliance with the existing RD 17 vegetation
management strategy, and removing landside levee vegetation, except perennial grasses, as previously
evaluated in the September 2011 DEIS/DEIR.

Emergency Flood Response Construction Project

In February 2017, subsequent to identification of the preferred repair for each of the 19 Phase 3 Repair
Project elements but prior to preparation of this FEIS, the RD 17 Board of Trustees issued a Declaration
of Emergency in response to a severe flood threat due to a historical snowpack, significant
encroachment in upstream reservoir flood reservation space, king tides, ongoing forecasts of
atmospheric-river-fed storm systems, and elevated San Joaquin River stages. Under the declaration, RD
17 constructed seepage berms at 10 Phase 3 Repair Project elements (Ia, Ib, Ie, IlIb, Va—VIa.1, Vlcde,
and VIIb), parking lot improvements at element VId, and haul road improvements in element VIIb.
None of these emergency actions were subject to authorization under Section 408. However, emergency
work at elements Ib and Ie involved impacts on waters of the United States requiring authorization under
Section 404 of the CWA. Authorization was provided under Regional General Permit No. 8 (Permit File
No. SPK-2009-01466) for the discharge of dredged or fill material into waters of the United States,
including wetlands, necessary for repair or protection measures associated with an emergency situation.
The 2017 Emergency Flood Response Construction Project was completed in October 2017.

Categorical Permissions Construction Project

In early 2019, USACE established a Categorical Permission (CP) for projects requiring Section 408
authorization to streamline the review and decision process for USACE Section 408 requests for a
preapproved list of levee alterations. In May 2019, prior to preparation of this FEIS, RD 17 requested
Section 408 permission under Category 19, “Seepage and Stability Berms,” of the CP for construction of
a seepage berm and chimney drain at element VIIg and installation of chimney drains in the existing
seepage berm at element Illa and in seven of the seepage berms constructed under the 2017 Emergency
Project (Ia, Ib, Ie, IIb, and VIcde). Construction of this work was initiated in October 2019 and is
anticipated to be completed in spring 2020..

1.5 Project Purpose and Objectives

NEPA requires the lead agency to explain the purpose to which it is responding, while CEQA requires
the lead agency to specify project objectives.

1.5.1  Overall Project Purpose

The overall purpose of the Phase 3 Repair Project is to implement landside and isolated waterside levee
improvements along portions of the approximately 19-mile RD 17 levee system to reduce the risk of
flooding in the RD 17 service area during a 100-year flood event.
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1.5.2 Reclamation District 17 Objectives

RD 17’s objectives for the Phase 3 Repair Project improvements are to repair seepage deficiencies
where needed to meet USACE seepage criteria, thereby increasing the levee’s resistance to under
seepage and/or through seepage by providing under seepage exit gradients equal to or less than 0.5 at the
landside levee toe and equal to or less than 0.8 at the landside drained seepage berm toe at the water
surface elevation associated with the design water surface, and to meet geometry requirements of the
permitting agencies in the specific areas of repair work. Levee improvements under consideration
include construction of drained seepage berms designed to address under seepage, installation of
chimney drains in existing and new seepage berms designed to address through seepage, installation of
deep cutoff walls designed to address both under and through seepage, and modification of levee slopes
and crown widths where needed to achieve levee geometry requirements. RD 17 also is considering
construction of setback levees to meet funding requirements for the project from DWR’s Proposition 1E
EIP. Proposition 1 E—the Disaster Preparedness and Flood Protection Bond Act of 2006—authorized
$4.09 billion in general obligation bonds to rebuild and repair California’s most vulnerable structures for
reducing flood damage. The EIP prioritizes projects to more rapidly receive funding from the overall
Proposition 1E funding pool. EIP funding requires that project proponents at least consider setback
levees as an option for repairing/enhancing flood control systems where setback levees can serve the
combined purposes of improving flood risk reduction infrastructure, reducing water surface elevations
through expansion of the floodway, and providing habitat restoration/enhancement opportunities without
causing adverse hydraulic impacts.

1.6 Need for Action

1.6.1 Overview

Figure 1-4 shows estimated flood depths within the boundaries of RD 17 in the event of a catastrophic
levee failure. The flood risk to areas protected by the RD 17 levee system needs to be reduced because
failure of this levee system and subsequent flooding would pose a significant threat to public health and
safety and would cause substantial economic losses. The RD 17 levee system protects approximately
19,600 acres of mixed-use lands with a population estimated at approximately 43,000 people and an
estimated $5 billion in damageable property. Examples of some large commercial facilities within RD
17 include Del Monte Foods Distribution Center, In-N-Out Burger Distribution Center, Ghirardelli
Chocolate manufacturing facility, and Daimler Chrysler parts center. Main transportation arteries within
RD 17 include Interstate 5, State Route 120, and two Union Pacific Railroad lines. Other critical
infrastructure protected by RD 17 levees includes 18 schools, 33 long-term care facilities, a minimum-
security facility, a juvenile detention center, a children’s shelter, fire and police stations, the county jail,
Sharpe Army Depot, and a hospital. Approximately 13,000 acres in RD 17 are used for agricultural
purposes. Crops produced on this land include tomatoes, alfalfa, and corn (RD 17 2009b:12-15).

1.6.2 Flood Problems and Needs
Seepage

Seepage remediation to be performed by RD 17 is intended to provide seepage exit gradients equal to or
less than 0.5 at the landside levee toe and equal to or less than 0.8 at the landside seepage berm toe at the
water surface elevation associated with the design water surface.
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Figure 1-4. RD 17 Inundation Areas

Source: San Joaquin County Office of Emergency Services 2008; adapted by AECOM in 2016
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Under seepage occurs below the aboveground levee prism and is caused by the buildup of water
pressure in the subsurface foundation soils when high river stages are present on the waterside of the
levees. This pressure head causes water to flow through the earthen foundation layers under the levee
and exit onto the ground surface on the landside of the levee prism. Such seepage is not uncommon and
does not inherently imply the levee is failing; however, excessive and uncontrolled under seepage can
carry fine-grained material with the water flow that can undermine the levee and can lead to levee
failure.

In addition to addressing under seepage issues, the Phase 3 Repair Project would address through
seepage at the Phase 3 Repair Project levee elements. Through seepage is the movement of water
through the levee prism when high river stage conditions exist on the waterside of the levee. Depending
on the duration of high water and the permeability of the levee embankment soil, seepage may exit onto
the landside slope of the levee, thereby adversely affecting the stability of the landside levee slope.
Figure 1-5 shows a schematic of these two failure mechanisms.

Figure 1-5. Levee Seepage

Source: SAFCA 2007; adapted by AECOM in 2010
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Management of Vegetation Encroachments

With issuance of Engineering Technical Letter (ETL) 1110-2-571 in 2009,2 USACE updated its
vegetation management standards for levees requiring the removal of all vegetation, with the exception
of perennial grasses, on levee slopes and within 15 feet of the waterside and landside levee toes
(USACE 2009). In September 2011, USACE issued a DEIS/DEIR for the Phase 3 Repair Project. The
September 2011 DEIS/DEIR considered two options for complying with ETL 1110-2-571, as follows:

= Full Implementation of USACE ETL 1110-2-571: All vegetation, other than perennial grasses,
would be removed from the levee slopes and out 15 feet from the waterside and landside levee toes;
or

= Acquisition of a Variance from Full Compliance with USACE ETL 1110-2-571: Permission would
be obtained from USACE to retain all vegetation on the lower two-thirds of the waterside levee
slope and out 15 feet from the waterside levee toe; all other levee vegetation still would be removed,
in accordance with USACE policy.

These two options were designed to meet PL 84-99, which authorizes USACE to provide rehabilitation
assistance for levees as long as the system is operated and maintained to acceptable or minimally
acceptable standards. However, on March 21, 2014, USACE issued a memorandum, “Interim Policy for
Determining Eligibility Status of Flood Risk Management Projects for the Rehabilitation Program
Pursuant to Public Law (PL) 84-99,” to provide interim criteria for determining eligibility for PL 84-99
assistance. Under this interim policy, vegetation management is not to be considered in making a PL 84-
99 eligibility determination.

Therefore, RD 17 will continue its ongoing practice for managing vegetation encroachments on the
landside and waterside of the levee, which includes trimming trees within the levee prism on the
landside and waterside slopes, and within 15 feet of the landside and waterside toes, from the ground to
5 feet above the ground (or 12 feet above the crown road). However, within the Phase 3 Repair Project
area under the action alternatives evaluated in this FEIS, landside vegetation would be removed as
previously evaluated in the September 2011 DEIS/DEIR; only waterside vegetation would be managed
in accordance with RD 17’s existing practices.

1.7 Agency Roles and Responsibilities

1.7.1 Lead Federal and State Agencies

USACE will use this FEIS to exercise its regulatory authority under Section 408 and CWA Section 404,
as the Federal lead agency for purposes of compliance with NEPA. USACE is not responsible for
funding, design, or construction of the Phase 3 Repair Project. RD 17 is the state lead agency
responsible for implementing project design and construction.

1.7.2 Cooperating Agencies

Under NEPA, any Federal agency other than the lead agency that has jurisdiction by law or special
expertise regarding any environmental effect involved in an action requiring an EIS is eligible to be a
cooperating agency (40 CFR 1501.6). Cooperating agencies are encouraged to actively participate in the
NEPA process of the Federal lead agency, review the NEPA documents of the Federal lead agency, and

2 USACE ETL 1110-2-571 subsequently was replaced by ETL 111-2-583 on April 30, 2014 (USACE 2014).
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use the documents when making their own decisions on the action. No Federal agencies are acting as
NEPA cooperating agencies for the Phase 3 Repair Project.

1.8 Intended Uses of this FEIS

NEPA provides an interdisciplinary framework for Federal agencies to develop information that will
help them to consider environmental factors in their decision making (42 USC 4321, 40 CFR 1500.1).
According to NEPA, an EIS is required whenever a proposed major Federal action (e.g., a proposal for
legislation or an activity financed, assisted, conducted, or approved by a Federal agency) would result in
significant effects on the quality of the human environment.

Implementation of the Phase 3 Repair Project depends on Federal action because various elements or
alternatives would require Federal approval for the following activities:

(1) alteration of Federal project levees (requires permission from USACE pursuant to Section 408) or

(i1) placement of fill material into jurisdictional waters of the United States (requires permission from
USACE pursuant to Section 404) (16 USC 1531).

This FEIS will be used by USACE in making decisions pursuant to Section 408 and CWA Section 404,
and is intended to provide full and open disclosure of environmental consequences prior to agency
action.

1.9 Alternatives Evaluated in this FEIS

The September 2011 DEIS/DEIR evaluated the No-Action Alternative and two action alternatives:
Alternative 1 — Minimum Footprint Alternative and Alternative 2 — Maximum Footprint Alternative.
Alternatives 1 and 2 considered method(s) for reducing flood risk at 19 levee elements and the dryland
levee. Following completion of the public review process for the September 2011 DEIS/DEIR, the
dryland levee was removed from the Phase 3 Repair Project, and RD 17 identified the preferred seepage
remediation method (preferred repair) for each of the 19 elements of the Phase 3 Repair Project from
among the seepage remediation methods evaluated as part of Alternatives 1 and 2.

The following subsections summarize the alternatives evaluated in this FEIS. More detailed descriptions
are included in Chapter 2, “Alternatives.”

1.9.1 No-Action Alternative

The No-Action Alternative under NEPA is the expected future condition without project
implementation. The No-Action scenario in this analysis consists of the conditions that would be
reasonably expected to occur in the foreseeable future if no additional permits are granted to RD 17 by
the state (i.e., DWR and CVFPB) or USACE to further improve the RD 17 levee system beyond the
accomplishments of Phases 1 and 2 of the LSRP and the Phase 3 actions implemented under the 2017
Emergency Flood Response and 2019 CP Construction Projects. Under this scenario, RD 17’s current
operation and maintenance responsibilities would continue, including all weather road maintenance;
vegetation control and eradication; repair of minor slip-outs and erosion; rodent control, abatement, and
hole grouting; and regrading of levee slopes.

Under this scenario, vegetation management presumably would continue to be implemented consistent
with current RD 17 vegetation management practices. Therefore, regarding levee vegetation
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management related to the No-Action Alternative, this document acknowledges and analyzes the
trimming of trees up to 5 feet above the ground (or 12 feet above the crown road) within the levee prism
on the landside slope and waterside slope and within 15 feet of the landside and waterside toes. Under
this scenario, key segments of the RD 17 levee system would continue to exhibit undesirable seepage
conditions during periods of sustained high river stage, resulting in a continuation of the existing risk of
flooding. However, it is unlikely that this elevated flood risk would be allowed to continue over the long
term and more likely that levee repairs would be enacted at some time in the future. Without these
additional improvements to the RD 17 levee system in the interim, a sustained high river stage event
could cause portions of the RD 17 levee system to fail, triggering widespread flooding and extensive
damage to existing residential, commercial, institutional (i.e., schools, hospitals, prisons), agricultural,
and industrial structures protected by these levees. Utilities, roadways, and other infrastructure systems
also would likely be extensively damaged. The magnitude of the flood damage would depend on the
location of the levee breach, severity of the storm event, and river flows at the time of the levee failure.

1.9.2 Alternative 1—Minimum Footprint Alternative

The Minimum Footprint Alternative (Alternative 1) encompasses the proposed method(s) for reducing
flood risk for the 19 levee elements that would result in the least area of disturbance relative to other
options being evaluated for the same element (e.g., cutoff wall for any elements where a cutoff wall and
either a seepage berm or a setback levee are under consideration, because the disturbance area would be
less than that of these other two seepage remediation methods; seepage berm for any elements where the
options under consideration are a seepage berm or a setback levee, because a setback levee by itself
would not address seepage issues and would also require a seepage berm, and therefore would result in a
greater area of disturbance relative to the area that would be disturbed by construction of a seepage berm
along an existing levee).

Under Alternative 1, cutoff walls would be installed to address levee seepage in six elements: Ila and IIb
(hereafter referred to as Ilab), VIc, Va and Vla.1 (hereafter referred to as Va—VIa.l), and VIle. In one
element under Alternative 1, seepage remediation would be addressed by installation of a chimney drain
in an existing seepage berm: Illa. In the remaining 12 elements, seepage remediation under Alternative 1
would be addressed by seepage berms with or without chimney drains: Ia; Ib; Ie; I1Ib; [Va; VIa.4; VIb;
Vlc, VId, and Vle (hereafter referred to as VIcde); VIIb; and VIIg.

As stated previously in the “Management of Vegetation Encroachments” section, the September 2011
DEIS/DEIR evaluated two vegetation management options: (1) removing all waterside and landside
vegetation in compliance with USACE ETL 1110-2-571 and (2) removing vegetation, except perennial
grasses, on the landside levee slope and within 15 feet of the landside levee toe. This FEIS evaluates
retaining vegetation on the waterside slope and managing this vegetation in compliance with the existing
RD 17 vegetation management strategy (trees within the levee prism on the waterside slope and within
15 feet of the waterside toe are trimmed from the ground up to 5 feet above the ground [or 12 feet above
the crown road]) and removing all landside levee vegetation, except perennial grasses as previously
evaluated in the September 2011 DEIS/DEIR.

1.9.3 Alternative 2—Maximum Footprint Alternative

The Maximum Footprint Alternative (Alternative 2) would encompass the proposed method(s) for
reducing flood risk for each of the 19 levee elements that would result in the greatest area of disturbance
relative to other options under consideration for the same element. Under this alternative, levee seepage
would be addressed by seepage berms with or without chimney drains or toe drains at 11 elements (Ia,
Ib, Ie, IIb, IVa, Va—VIa.1, VIa.4, VIb, VIIb, and VIIg), by a chimney drain in an existing seepage berm
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at one element (I1la), by setback levees with seepage berms at six elements (Ilab, IVc, and Vicde), and
by a cutoff wall at the remaining element (VIle).

The September 2011 DEIS/DEIR also evaluated the two previously described vegetation management
options for Alternative 2. However, as with Alternative 1 above, this FEIS evaluates only retaining
vegetation on the waterside slope and managing this vegetation in compliance with the existing RD 17
vegetation management strategy (trees within the levee prism on the landside slope and waterside slope
and within 15 feet of the landside toe are trimmed from the ground up to 5 feet above the ground [or 12
feet above the crown road]); and removing all landside levee vegetation, except perennial grasses, as
previously evaluated in the September 2011 DEIS/DEIR.

1.9.4 Requester’s Preferred Alternative

With completion of the 2017 Emergency Flood Response and 2019 CP Construction Projects, eight of
the 19 elements of the Phase 3 Repair Project were fully implemented. The remaining 11 elements
comprise the Requester’s Preferred Alternative evaluated in this FEIS. These remaining actions consist
of construction of a seepage berm at element Ia and placement of levee fill material where needed along
the landside levee slope to provide minimum 3:1 slopes and 20-foot levee crown width; construction of
cutoff walls at nine Phase 3 Repair Project elements (Ilab, IVa, Va—VIa.1, VIa.4, VIb, VIc, and Vlle)
and placement of levee fill material where needed along the landside levee slopes to provide minimum
3:1 slopes and 20-foot levee crown widths; and construction of a setback levee with a seepage berm and
cutoff wall at element [Vc.

1.10 Regulatory Requirements, Permits, Authorizations,
and Approvals

1.10.1 Federal Actions/Permits/Authorizations

The Federal actions, permits, or authorizations that would be required for project implementation are as
follows:

= U.S. Army Corps of Engineers would be responsible for ensuring compliance with the RHA and
CWA, including provision of Section 408 authorization for alteration of a Federal Project levee and
issuance of a Nationwide 404 Permit for fill or discharge into waters of the U.S.

= U.S. Environmental Protection Agency would be responsible for reviewing and commenting on
this FEIS, filing and noticing this FEIS, and ensuring conformity with the Clean Air Act.

= U.S. Fish and Wildlife Service would be responsible for determining whether a biological opinion
under the Federal Endangered Species Act (ESA) and incidental-take authorization for the take of, or
concurrence with a conclusion of not likely to adversely affect for, species federally listed as
endangered or threatened should be issued.

= National Marine Fisheries Service would be responsible for determining whether a biological
opinion under the Federal ESA and incidental-take authorization for the take of, or concurrence with
a conclusion of not likely to adversely affect for, species federally listed as endangered or threatened
should be issued.

= (California State Office of Historic Preservation would be responsible for compliance with the
National Historic Preservation Act, Section 106, in relation to Federal project authorizations.
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1.10.2 State Actions/Permits

The state actions or permits that would be required for project implementation are as follows:

= California Department of Fish and Wildlife, Bay-Delta and North Central Regions would be
responsible for ensuring compliance with the California Endangered Species Act and California Fish
and Game Code Section 1602 for streambed alteration and for ensuring protection of raptors
(California Fish and Game Code Section 3503.5).

= (California State Lands Commission would be responsible for determining if the proposed action
would encroach on sovereign lands and for issuing a lease, if required.

= Central Valley Flood Protection Board would be responsible for approving levee, floodway, and
other encroachment permits.

= Central Valley Regional Water Quality Control Board (Region 5) would be responsible for
approving a construction stormwater permit under the National Pollutant Discharge Elimination
System (Notice of Intent [NOI] to proceed under the General Construction Permit) for disturbance of
more than 1 acre, a discharge permit for stormwater, a general order for dewatering, and CWA
Section 401 certification or waste discharge requirements.

= (California Department of Transportation would be responsible for approving an encroachment
permit and/or transportation management plan if needed for construction traffic on state highways.

1.10.3 Regional and Local Actions/Permits

The following regional and local actions and permits would be required for project implementation:

= San Joaquin County would be responsible for possible construction authorizations and/or
encroachment permits.

= (Cities of Lathrop and Manteca would be responsible for possible construction authorizations
and/or encroachment permits.

= San Joaquin County Air Pollution Control District would be responsible for approving the
authority to construct (for devices that emit air pollutants) and permit to operate, providing Indirect
Source Review, and determining consistency with the Air Quality Management Plan.

1.11 Public Involvement under NEPA

On April 23, 2010, USACE issued an NOI for preparing a joint EIS/EIR. The NOI is provided in
Appendix Al. A public scoping meeting was held on May 11, 2010, from 2 p.m. to 5 p.m. at the City
Council Chambers, Lathrop City Hall in Lathrop, California, to brief interested parties on the Phase 3
Repair Project and obtain the views of agency representatives and the public on the scope and content of
the DEIS/DEIR. Appendix A2 contains the public outreach materials for the May 11, 2010, scoping
meeting. No oral or written comments were received during the scoping meeting. Two individuals
attended the scoping meeting and informally discussed their individual properties with the engineers
while there. However, when asked, neither wished to enter comments into the record. No time limit is
mandated for receiving written comments in response to an NOI under NEPA. Chapter 6, “Consultation
and Coordination,” of this FEIS includes a summary listing of the substantive comments received in
response to the NOI. Copies of the comment letters received are included in Appendix A3.
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The DEIS/DEIR was completed in September 2011, and two public meetings were held from 2 p.m. to
4 p.m. and 5 p.m. to 7 p.m. on October 13, 2011, in the Lathrop City Council Chambers. The public
comment period for the joint DEIS/DEIR ended on October 24, 2011. The comment letters received on
the DEIS/DEIR and the responses to those comments are provided in Appendix B of this FEIS.
Specifically, each comment has been considered and responded to individually. References in
Appendix B to a “chapter” or a “section” should be assumed to refer to this FEIS, unless otherwise
noted. If a comment resulted in a change to the text of this FEIS, it is noted in the response to the
comment.

1.12 Organization of this FEIS

The content and format of this FEIS are designed to meet the requirements of NEPA, as set forth by the
Council on Environmental Quality and USACE’s NEPA policy and guidance, including Appendix B,
“NEPA Implementation Procedures for the Regulatory Program,” appended to 33 CFR Part 325,
“Processing of Department of Army Permits.” This FEIS is organized as follows:

= The Abstract identifies the project title and lead agencies, presents an abstract of this FEIS, and
includes comment submission information.

= The Executive Summary presents a brief summary of the project history and purpose and need, an
overview of the alternatives under consideration; a listing of the associated environmental impacts
and mitigation measures; and conclusions regarding growth inducement, irreversible environmental
changes, and known areas of controversy and issues to be resolved.

=  Chapter 1, “Introduction and Project Purpose, Need, and Objectives,” explains the project
history, including related documents; specifies the project purpose, need, and objectives; lists the
agencies that may have discretionary authority over the proposed project; briefly describes the
alternatives evaluated in this FEIS; summarizes required permits, approvals, and authorizations;
provides information on past public participation; and outlines the organization of the document.

= Chapter 2, “Alternatives,” presents the alternatives evaluated to meet through seepage and under
seepage criteria under the Phase 3 Repair Project, including the Requester’s Preferred Alternative.
This chapter constitutes the project description and describes the project components in detail. It also
describes alternatives considered but rejected from further consideration and provides a summary
matrix that compares the environmental consequences of the alternatives that were evaluated.

= Chapter 3, “Affected Environment, Environmental Consequences, and Mitigation Measures,”
consists of 15 issue area sections. Each of the sections in this chapter is devoted to a particular topic
area, describes the baseline or existing conditions, provides an analysis of impacts at an equal level
of detail for each alternative evaluated, and identifies mitigation measures that would avoid or
eliminate significant impacts or reduce them to a less-than-significant level, where feasible and
available.

= Chapter 4, “Cumulative and Growth-Inducing Effects and Other Statutory Requirements,”
provides information related to potential incremental contributions from Phase 3 Repair Project
impacts that could be cumulatively considerable and provides information related to potential
growth-inducing effects from construction of the proposed repairs to reduce damage from flooding,
substantial short-term employment opportunities, and removal of an obstacle to additional growth
and development in the areas protected by RD 17 levees. The chapter also addresses the relationship
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between short-term uses of the environment and long-term productivity, and the irreversible and
irretrievable commitment of resources.

= Chapter 5, “Compliance with Federal Environmental Laws and Regulations,” summarizes
Federal laws and regulations that apply to the project and describes the project’s compliance with
them.

= Chapter 6, “Consultation and Coordination,” summarizes public and agency involvement
activities, agency consultation and coordination, and Native American consultation.

= Chapter 7, “References,” provides a bibliography of sources cited in this FEIS and identifies the
names and affiliations of persons who provided information used in preparing the document.

= Chapter 8, “List of Preparers,” lists individuals who were involved in preparing this FEIS, their
education, and their years of experience.

= Chapter 9, “List of Recipients,” lists Federal, state, and local agencies that received the
DEIS/DEIR.

= Chapter 10, “Index,” contains the NEPA-required index for easy reference of topics and issues.
=  Chapter 11, “Glossary,” contains a list of terms commonly used in this EIS and their definitions.

= The Appendices contain the background information that supports this FEIS and can be found on
the CD located in the back cover of the printed FEIS. The appendices are as follows:

e Appendix A, “Public Outreach and Involvement”
e Appendix B, “Responses to Comments on the DEIS/DEIR”

e Appendix C, “Form NRCS-CPA-106: Farmland Conversion Impact Rating for Corridor-Type
Projects”

e Appendix D, “Hydraulic Analysis of Setback Levee Alternatives”

¢ Appendix E, “Preliminary Jurisdictional Determination”

e Appendix F, “Native American Correspondence and SHPO Consultation”

e Appendix G, “Air Quality Modeling Results”

e Appendix H, “Noise Modeling Results”
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Chapter 2. Alternatives

2.1 Introduction

This chapter describes the no-action alternative and the action alternatives that have been considered to
feasibly accomplish the primary purpose and objectives of the Phase 3 Repair Project. As discussed in
Chapter 1, “Introduction and Project Purpose, Need, and Objectives,” of this FEIS, the project involves
improving the existing levee integrity and continuing to provide 100-year flood risk reduction for
surrounding areas in order to reduce the likelihood of flooding in areas within RD 17. Alternatives 1 and
2 provide contrasting advantages and disadvantages, and the Requester’s Preferred Alternative includes
elements of both with some modifications that account for completion of the 2017 Emergency Response
Construction Project and the 2019 CP Construction Project. Each alternative is considered feasible for
the purpose of analysis, based on relevant economic, environmental, social, technological, and legal
factors.

The following four alternatives are evaluated at an equal level of detail in this FEIS:

= No-Action Alternative,

Alternative 1—Minimum Footprint Alternative,
Alternative 2—Maximum Footprint Alternative, and
= Requester’s Preferred Alternative.

These represent a reasonable range of alternatives, consistent with the requirements of NEPA and when
considered in the context of prior alternatives analyses described in this FEIS (see Section 2.4,
“Alternatives Evaluated in This FEIS”). The action alternatives include components that could avoid or
substantially lessen one or more of the Phase 3 Repair Project’s significant effects.

2.2 National Environmental Policy Act Requirements for
Evaluation of Alternatives

The White House Council on Environmental Quality’s regulations (40 CFR 1502.14) require that an EIS
include:

= an objective evaluation of reasonable alternatives;

= identification of the alternatives considered but eliminated from detailed study, along with a brief
discussion of the reasons why these alternatives were eliminated,;

= information that would allow reviewers to evaluate the comparative merits of the proposed action
and alternatives;

= consideration of the no-action alternative;

= identification of the agency’s preferred alternative (referred to in this FEIS as the Requester’s
Preferred Alternative), if any; and

= appropriate mitigation measures not already included in the proposed action or alternatives.
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NEPA requires the analysis of the proposed action and all alternatives at a substantially similar level of
detail. The regulations (40 CFR 1502.14) require agencies to rigorously explore and objectively evaluate
all reasonable alternatives and to devote substantial treatment to each alternative considered. An
alternative is considered reasonable if it meets the purpose and need and is practical or feasible from a
technical and economic standpoint and using common sense (CEQ 1986). All alternatives considered,
including the Requester’s Preferred Alternative, if any, must be compared to the no-action alternative
(future without authorization from USACE).

2.3 Phase 3 Repair Project Alternatives Screening

USACE as the NEPA lead agency, in close coordination with RD 17, the Requester and CEQA lead
agency, formulated a reasonable range of alternatives that would achieve the project purpose under
NEPA and the project objectives under CEQA through the following steps:

identification of the deficiencies in the RD 17 levee system that must be addressed to meet state and
Federal under seepage and through seepage criteria as quickly as possible,

= identification of feasible remedial measures to address the deficiencies,
= determination of the likely environmental effects of the remedial measures, and

= development of a reasonable range of alternatives for implementing the remedial measures to reduce
flood damage risk.

For several levee elements, this screening process resulted in a single remediation approach being
identified as best suited to the conditions of the particular element because of issues such as access,
proximity to housing or other development, cost, feasibility, environmental constraints, and ability to
meet project objectives. For other elements, two or more remediation options remained as approaches
warranting further consideration. The Phase 3 Repair Project levee elements where two or more
remediation options were identified provided the basis for the alternatives analyzed in this FEIS.

231 Types of Seepage Remediation Considered

Seepage remediation to be performed by RD 17 is proposed to address under seepage and/or through
seepage concerns. “Under seepage” is the movement of water under the levee prism and through the
foundation soils; the water exits the soil onto the ground surface on the landside of the levee. “Through
seepage” is the movement of water through the levee prism soils when high river stage conditions exist
on the waterside of the levee. See the “Seepage” discussion in Section 1.6.2, “Flood Problems and
Needs,” and Figure 1-4 for more details on these two levee failure mechanisms.

Seepage Berm

Reducing the risk of levee failure caused by under seepage and through seepage may be achieved by
constructing a drained seepage berm. A drained berm collects and conveys seepage, thereby reducing
the flood risk associated with a high-water event. A drained seepage berm is built on the landside of the
levee and consists of layers of sand filter material, drain rock, geosynthetic filter fabric, and a seepage
berm soil fill (Figure 2-1).
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Figure 2-1. Typical Seepage Berm
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The drained seepage berm reduces flood risk during sustained high river stage events by collecting
seepage that otherwise would flow onto the landside ground surface at and beyond the levee’s landside
toe of slope, and then conveying the seepage away from the levee.

The layer of sand filter material placed on the natural ground surface reduces the transmission of fine-
grained soils into the drain rock, thereby maintaining the drain rock’s ability to be a conductive soil unit
that conveys collected seepage. Similarly, the filter fabric that separates the drain rock from the seepage
berm fill soil prevents the migration of finer soils into the drain rock. The weight of the berm acts as
ballast, reducing the potential for detrimental boils and piping.

The design width and height of a seepage berm are dependent on the relative permeability of the
underlying soil layers and the amount of pressure head that would push water under the levee and
through these soils during sustained high river stage events. The higher the water pressure head and the
more dissimilar the porosity of the underlying soil layers, the wider and/or taller the seepage berm must
be to prevent boils and reduce flood risk.

For the Phase 3 Repair Project, drained seepage berm widths of 65—120 feet are expected to be adequate to
meet the design criteria in most cases. However, these types of berms may extend up to 400 feet inland
from the landside toe of the levee. Seepage berms are typically constructed using select materials
excavated from borrow sites or obtained from commercial sources. For the Phase 3 Repair Project, soil
material for seepage berms would be purchased from commercial sources.

Seepage Berm with Toe Drain

In urban areas, some seepage berms also would include a toe drain system to discharge the seepage
water into an urban storm drainage system. A toe drain pipe is a below-grade, perforated pipe
surrounded by a layer of sand and drain rock (Figure 2-2). The toe drain pipe is a mechanism to safely
collect and convey seepage water away from the levee and seepage berm. If the toe drain pipe were
unable to convey the seepage water, the water would exit the seepage berm through the drain rock at the
face of the berm, similar to a nonurban berm.

USACE FEIS
Phase 3—-RD 17 Levee Seepage Repair Project 2-3 Alternatives



Figure 2-2. Typical Seepage Berm with Toe Drain
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Seepage Berm with Chimney Drain

A chimney drain is a drainage system that collects seepage waters that are flowing through the
aboveground portion of the levee structure. This type of drain is used to collect and convey through
seepage. A chimney drain consists of a 1- to 3-foot-thick layer of sand and drain rock. Filter fabric is
placed between the soil and rock layer to avoid migration of the soil into the rock, which could clog the
rock layer and reduce its ability to carry seepage flows. The chimney drain is placed directly on the
landside slope of the levee and is tied into an existing or new seepage berm at the landside base of the
levee (Figure 2-3). The chimney drain conveys the through seepage flows to the seepage berm.

Installation of a chimney drain in an existing seepage berm would include adding the through seepage
material on top of the existing seepage berm, and tying this material into the existing seepage berm
material by removing the seepage berm fill material and physically tying the two drainage rock layers
together (Neudeck, pers. comm., 2010). When the remediation includes construction of a new seepage
berm with a chimney drain, the chimney drain would be installed during construction of the seepage
berm.

Cutoff Wall

In selected locations of the RD 17 project, cutoff walls are being considered for placement through the
levee prism (parallel to the river). The low-permeability soil (often a mixture including bentonite clay)
cutoff wall being considered would be constructed vertically through the levee prism and would extend
into or through a deeper low-permeability soil (a layer in which seepage does not flow readily through),
thereby substantially reducing potential under and through seepage flow during high river stage events.

Construction of cutoff walls is slow and may require specialized equipment that can extend deep into the
subsurface, allowing cutoff walls to reach depths of up to 120 feet (Figure 2-4). RD 17 proposes to use
a deep soil mixing (DSM) method for installation of some of the proposed cutoff walls. This method
involves mixing the soil in place with bentonite and cement using augers or other in-situ mixing
methods, thereby reducing the risk of failure during construction. The DSM method does not require
levee crown degradation.
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Figure 2-3. Typical Seepage Berm with Chimney Drain

Sources: Data provided by Kjeldsen, Sinnock & Neudeck, ENGEO, and MacKay & Somps in 2010, adapted by AECOM in 2010

The conventional method of cutoff wall construction, which RD 17 proposes to use for installation of
some cutoff walls, is the “open-trench” method (Figure 2-5). This method allows cutoff walls to be
installed to a maximum depth of approximately 80 feet. This method involves excavating material in an
open trench (the trench is filled with a bentonite slurry to maintain the side slopes of the excavation) and
then replacing it with the select materials, typically a bentonite or bentonite/cement slurry. In this case,
the levee crown is “degraded,” meaning that it is excavated to ensure that any weakness in the narrow
upper portion of the levee would not result in failure of the levee during construction. RD 17 also has
been considering the use of a sheet pile cutoff wall at one location in lieu of a slurry cutoff wall. This
method would not require degradation of the levee, and pile-driving technology would be used for
installation of steel sheet piles.
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Figure 2-4. Typical Deep Soil Mixing Method Cutoff Wall
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Figure 2-5. Typical Open Cut Method Cutoff Wall
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Setback Levee with Seepage Berm or Cutoff Wall

Setback levees are levees constructed some distance behind an existing levee. The setback is tied into
the existing levee at the upstream and downstream end of the setback area. All or a portion of the
existing levee between these two points then typically is removed to allow high-water events to inundate
the newly expanded floodway. Soil from the old levee may be used as a source of fill for other flood
protection improvement projects depending on the quality and quantity of material generated from
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demolition of the old levee. In some cases, it may be necessary to continue to maintain the existing levee
after a setback levee is constructed (e.g., to protect existing development in the setback area) and to use
the newly constructed levee as a backup levee.

In the Phase 3 Repair Project area, soil materials below setback levees are anticipated to have properties
similar to those of the materials below the existing levees. Therefore, a setback levee would have no
seepage-related benefit in the RD 17 area relative to other seepage control methods. Like the existing
levees, the setback levees would require either cutoff walls or seepage berms to sufficiently reduce the
potential adverse effects associated with under seepage flows (Figures 2-6 and 2-7). Nevertheless,
implementation of a setback levee could provide some additional capacity in the river for floodwaters
and would have the potential to provide habitat in the area between the new and old levee locations. In
the Phase 3 Repair Project area, any newly expanded floodway created by a proposed setback levee
would be designed to drain surface water after a high-water event to prevent fish stranding.

Figure 2-6. Typical Setback Levee with Seepage Berm
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Figure 2-7. Typical Setback Levee with Cutoff Wall
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2.3.2 Alternatives Eliminated from Further Consideration
Continuous Setback Levee Approach

As discussed in Section 1.5.2, “Reclamation District 17 Objectives,” RD 17 also considered constructing
new setback levees because they not only could provide flood protection infrastructure but also could
reduce water surface elevations through the expansion of the floodway and provide habitat
restoration/enhancement opportunities. However, a continuous levee setback approach was not
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considered for the RD 17 levee system because substantial cost implications and land acquisition
difficulties would make the approach infeasible.

To develop a continuous setback levee along the length of the project area, large amounts of land,
estimated at more than 337 acres, would need to be acquired adjacent to the existing levee (RD 17
2009a). The land acquisition would not be limited to the width of the setback area, the proposed levee
prism, and the area required for access roads along the toe of the slope. Because the proposed levee
foundation soil stratigraphy would be nearly identical to that of the existing adjacent levee, seepage
control berms would be required at the levee toe or cutoff walls within the levee prism. In many
locations, the landside area of the levee was developed previously or is planned for development,
complicating the process for acquisition and increasing the cost per acre.

In addition to the increased land acquisition costs, a continuous setback levee would require
substantially more imported soil and other materials (i.e., aggregate base, riprap, drain rock, etc.),
estimated at more than 6.5 million tons, to construct (RD 17 2009a). As mentioned previously, seepage
controls, such as landside seepage berms or cutoff walls, still would be required to address existing soil
conditions. Acquiring suitable fill material from commercial sources on a per-yard basis for a project of
this scope likely would be cost prohibitive. Therefore, borrow areas in the vicinity of the project site
would need to be identified and acquired. Development of the borrow areas would result in substantial
adverse effects during construction related to noise, air quality, agriculture, land use, and biological
resources, which in turn would result in substantial mitigation costs.

In March 2009, to support its Early Implementation Program funding request, RD 17 evaluated 12
locations including 16 levee elements (Ie, Ilab, IlIb, IVa, IVc, Va—Vla.1, VIa.4, VIb, Vicde, VIIb, Vlle,
and VIIg) as potential sites for setback levees (RD 17 2009a). These 12 locations were determined
through a coordinated effort between DWR and RD 17 to comply with the provisions of the Early
Implementation Program. The conclusion of that evaluation was that nine of the 12 locations were not
viable for setback levees (Ie, IlIb, IVa, Va—VIa.1, VIa.4, VIb, VIIb, Vlle, and VIIg); however, three of
the locations (Ilab, IVc, and VIcde) were found to be worthy of further consideration. DWR concurred
with this conclusion. The nine setback locations that were not viable were eliminated from further
consideration primarily because of their potential effects on cities, land acquisition complications, and
cost considerations. The other three locations were carried forward for analysis in Alternative 2.
However, only the setback levee at element I[Vc was selected for inclusion in the Requester’s Preferred
Alternative.

Seepage Remediation Approaches

As described in Section 2.3, “Phase 3 Repair Project Alternatives Screening,” the alternatives screening
process led to the elimination of one or more remediation approaches for a number of Phase 3 Repair
Project elements because some approaches were not suited to the conditions at some locations or would
be substantially more costly than another equally viable approach. This section briefly summarizes the
alternative remediation approaches considered but eliminated from further consideration for Phase 3
Repair Project elements. (See Figure 1-3 for the location of the Phase 3 Repair Project elements
discussed below.)

= Element Ia (under seepage and through seepage): A setback levee was not considered at this
location. A setback levee would require relocation of existing high-voltage power lines and the
Matthews Road bridge. A cutoff wall was eliminated from consideration for under seepage
remediation at this location because it would have to extend 300 feet upstream and downstream from
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the boundaries of this reach, effectively increasing the length by 600 feet to provide an overlap with
the adjacent and more favorable existing seepage conditions. To accomplish this, Howard Road would
need to be excavated to the levee grade and then rebuilt, which would entail closing the road, possibly
for several months. The estimated cost for this approach would be approximately $2.35 million [M]),
nearly twice the cost for a seepage berm (approximately $1.2M) (Guenther, pers. comm., 2011;
Mueller, pers. comm., 2016; Guenther, pers. comm., 2019).

= Element Ib (under seepage and through seepage): A setback levee was not considered at this
location. The estimated cost of a cutoff wall would be approximately $1.7M, three and a half times the
cost of a seepage berm ($0.5M) (Guenther, pers. comm., 2011; Mueller, pers. comm., 2015; Guenther,
pers. comm., 2019).

= Element Ie (under seepage and through seepage): A setback levee was eliminated from
consideration at this location because the cost would be nearly 23 times the cost of a seepage berm, or
$18.9M compared to $0.8M (Guenther, pers. comm., 2011; Mueller, pers. comm., 2016). A cutoff wall
also was eliminated from consideration because, as described for element Ia, the cutoff wall would
need to provide 300 feet of overlap with the adjacent seepage berms and more favorable seepage
conditions on either end of this element, and the cost to accomplish this at this location ($2.7M) would
be more than three times the cost of implementing the seepage berm (Guenther, pers. comm., 2011;
Mueller, pers. comm., 2016; Guenther, pers. comm., 2019).

= Elements IIab (under seepage and through seepage): A seepage berm with a chimney drain was
eliminated from consideration at this location after the geotechnical analysis concluded that because of
the adjacent human-made lake, a seepage berm could not reduce the seepage gradient to an acceptable
level (ENGEO 2010).

= Element Illa (through seepage): A setback levee was not considered at this location. A cutoff wall to
address through seepage was also eliminated from consideration at this location because a properly
functioning seepage berm is already in place and the addition of a chimney drain would cost
approximately $142 per linear foot, or $1.2M, compared to approximately $2,050 per linear foot, or
$10.8M, for a cutoff wall (Guenther, pers. comm., 2011; Mueller, pers. comm., 2016; Guenther, pers.
comm., 2019).

= Element IIIb (under seepage and through seepage): Installation of a cutoff wall at this location
would require 300 feet of overlap on either end with the adjacent seepage berms and would increase
the cost nearly fourfold ($2.7M) compared to construction of a seepage berm ($0.7M) that would need
to tie into only the adjacent seepage berms and would not require any overlap because of the relatively
short length of this element (Guenther, pers. comm., 2011; Mueller, pers. comm., 2016; Guenther,
pers. comm., 2019). As previously stated, a setback levee would also require a seepage berm,
significantly increasing the cost for element IIIb ($38.8M) relative to just installing a seepage berm on
the landside of the existing levee (Guenther, pers. comm., 2011; Mueller, pers. comm., 2016;
Guenther, pers. comm., 2019). Therefore, both the setback levee and cutoff wall were eliminated from
further consideration at this location.

= Element IVa (under seepage and through seepage): A setback levee was eliminated from
consideration at this location because the cost of a setback levee ($41.5M) would be more than 26
times the cost to construct a seepage berm ($1.6M) and more than 14 times the cost to install a cutoff
wall ($2.9M) (Guenther, pers. comm., 2011; Mueller, pers. comm., 2016; Guenther, pers. comm.,
2019). New seepage berms have been constructed previously on the landside of the adjacent levee
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elements. Therefore, a cutoff wall would require installation of an additional 300 feet of overlap along
either side of the element boundary, which would increase the cost by approximately 33 percent and
would result in added disturbance compared to construction of a seepage berm. In addition, a cutoff
wall would require pump station improvements on the landside of the levee, at an additional estimated
cost of $0.6M to conform to current USACE and DWR standards, whereas a seepage berm would not
(Guenther, pers. comm., 2011; Mueller, pers. comm., 2016; Guenther, pers. comm., 2019). Because
the levee at this location also would require slope geometry corrections that would result in landside
effects on wetlands similar to effects that would be associated with construction of a seepage berm,
and a cutoff wall would not preserve the continuity of levee repairs in this area for maintenance
purposes, a cutoff wall also was eliminated from consideration.

Element IVc (under seepage and through seepage): No alternatives at this location were eliminated
from consideration in this FEIS.

Elements Va—VIa.1 (under seepage and through seepage): A setback levee at this location would
cost approximately $48.5M compared to $17.0M to construct a seepage berm and $20.9M to install a
cutoff wall (Guenther, pers. comm., 2011; Mueller, pers. comm., 2016; Guenther, pers. comm., 2019).
Although a setback levee was eliminated from consideration at this location, construction cost was not
the primary reason. A setback levee was eliminated from consideration because of the proximity of
elements Va—Vla.l to the bifurcation at Old River. The change in hydraulic conditions as a result of
constructing a setback levee at this location would result in increased flows down the San Joaquin
River during flood events, which could lead to increased flooding in downtown Stockton or other
locations downstream (RD 17 2009b:30-34).

Element VIa.4 (under seepage and through seepage): A setback levee at this location would cost
approximately $15.3M because there is no deep bend in this stretch of the river that would facilitate
affordable incorporation of a setback levee. Therefore, the setback levee was eliminated from
consideration at this location because the cost of a setback levee would be more than 64 times the cost
to construct a seepage berm ($0.25M) and almost 12 times the cost to install a cutoff wall ($1.3M)
(Guenther, pers. comm., 2011; Mueller, pers. comm., 2016; Guenther, pers. comm., 2019).

Element VIb (through seepage): A setback levee was eliminated from consideration at this location
for the same reasons as discussed for element VIa.4, above. A setback levee would cost approximately
$26.4M, whereas a cutoff wall would cost approximately $5.2M and a seepage berm would cost
approximately $0.45M (Guenther, pers. comm., 2011; Mueller, pers. comm., 2016; Guenther, pers.
comm., 2019).

Elements VIcde (under seepage): A setback levee was eliminated at this location because it would
cost approximately $7.5M, whereas the cost to install a cutoff wall would be approximately $2.3M and
the cost to construct a seepage berm would be $1.8M (Guenther, pers. comm., 2011; Mueller, pers.
comm., 2016; Guenther, pers. comm., 2019).

Element VIIb (under seepage and through seepage): A setback levee was eliminated from further
consideration at this location because the cost to place this area into the floodplain ($17.0M) would be
more than 47 times higher than the cost to construct a seepage berm ($0.34M) (Guenther, pers. comm.,
2011; Mueller, pers. comm., 2016; Guenther, pers. comm., 2019). A cutoff wall also was eliminated
from consideration at this location because of difficulties associated with tying into Interstate 5, which
would result in costs ($1.9M) greater than five times the cost to construct a seepage berm (Guenther,
pers. comm., 2011; Mueller, pers. comm., 2016; Guenther, pers. comm., 2019).
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= Element VIle (under seepage and through seepage): A setback levee and a seepage berm were both
eliminated from consideration at this location because the site is constrained by existing landside
development.

= Element VIIg (under seepage and through seepage): A setback levee was eliminated from
consideration at this location for the same reason discussed for element Vlle, above. Installing a cutoff
wall at this location also would require an additional 300 feet of overlap on either side of the element
boundary, which would increase the cost and result in added disturbance compared to construction of a
seepage berm. The road that cuts through the levee adjacent to the eastern end of this element would
need to be closed for approximately 3 days to allow installation of the cutoff wall overlap section
(Neudeck, pers. comm., 2010). Because of the additional ground disturbance and higher cost to install
a cutoff wall at this location, approximately $2.0M compared to approximately $0.6M to construct a
seepage berm and chimney drain (Guenther, pers. comm., 2011; Mueller, pers. comm., 2016;
Guenther, pers. comm., 2019), the cutoff wall was eliminated from consideration.

Waterside Vegetation Removal

In addition, for all elements in the Phase 3 Repair Project, levee vegetation management to fully comply
with the USACE Engineer Technical Letter (ETL) 1110-2-583 (USACE 2014),! which would require
removal of all vegetation on the landside and waterside levee slopes and within 15 feet of the levee toe,
has been eliminated from further consideration. Full compliance with the vegetation management
requirements in the ETL was one of the two vegetation management strategies considered under both
action alternatives that were evaluated in the September 2011 DEIS/DEIR for the Phase 3 Repair Project.
The USACE policy for Section 408 permission requires any proposed alteration to meet current USACE
designs and construction standards. However, a requester is not required to bring those portions or features
of the existing USACE project that are not affected by the alteration up to current USACE design
standards. Because the proposed construction methods would not result in effects on the waterside of the
levee, compliance with the ETL is not required for the approval of the Section 408 permission. Therefore,
removal of vegetation on the waterside slope, which potentially would have resulted in more substantial
adverse effects related to biological resources, air quality, geology and soils, greenhouse gas emissions,
hydrology and water quality, noise, and visual resources, is no longer being considered for the Phase 3
Repair Project and is not evaluated further in this FEIS.

RD 17 will continue its ongoing practice for managing vegetation encroachments on the landside and
waterside of the levee, which includes trimming trees within the levee prism on the landside and waterside
slopes, and within 15 feet of the landside and waterside toes, from the ground up to 5 feet above the
ground (or 12 feet above the crown road). In the Phase 3 Repair Project area, landside vegetation would be
removed as previously evaluated in the September 2011 DEIS/DEIR (USACE and RD 17 2011). Long-
term vegetation management practices, for both landside and waterside vegetation, would be managed in
accordance with the USACE Supplement to Standard Operation and Maintenance Manual — Lower San
Joaquin River and Tributaries Project that includes RD 17’s existing practices (USACE 2016).

! USACE ETL 1110-2-583 (USACE 2014) replaced ETL 1110-2-571 (USACE 2009), the ETL referenced in the September
2011 DEIS/DEIR, on April 30, 2014.
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2.3.3 Phase 3 Repair Project Alternatives Carried Forward for
Consideration in this FEIS

The September 2011 DEIS/DEIR evaluated the No-Action Alternative and two action alternatives
designed to represent the potential minimum and maximum effects associated with implementing seepage
remediation at all 19 elements that make up the Phase 3 Repair Project:

= Alternative [—Minimum Footprint Alternative and
= Alternative 2—Maximum Footprint Alternative.

In the September 2011 DEIS/DEIR, Alternatives 1 and 2 addressed method(s) for reducing flood risk at
the 19 levee elements, as well as the dryland levee. Following publication of the September 2011
DEIS/DEIR, RD 17 determined that remediation of the dryland levee was not required to achieve the
project purpose and objectives and subsequently removed the dryland levee from the Phase 3 Repair
Project. Of the 19 elements retained in the Phase 3 Repair Project, the proposed seepage remediation
method (seepage berm and chimney drain, cutoff wall, setback levee) differed between Alternatives 1 and
2 at eight elements (Ilab, [Vc, Va—VlIa.1, and Vicde). The proposed seepage remediation methods at the
other 11 elements (Ia, Ib, Ie, IlIa, IIIb, IVa, VIa.4, VIb, VIIb, Vlle, and VIIg) were the same for both
alternatives (Table 2-1).

Alternative 1 encompassed the proposed method(s) for reducing flood risk at each levee element that
would result in the least disturbance relative to other options under consideration for the same element
(Table 2-1, Figures 2-8a through 2-8¢). Alternative 2 encompassed the proposed method(s) for reducing
flood risk for each levee element that would result in the greatest disturbance relative to other options
under consideration for the same element (Table 2-1, Figures 2-8a through 2-8c¢). Both of these
alternatives also included right-of-way acquisition, removal of all landside vegetation within 15 feet of the
landside toe of the levee, and the trimming of trees on the waterside levee slope for all 19 Phase 3 Repair
Project levee elements.

As noted above, Alternatives 1 and 2 propose different methods to sufficiently lower potential adverse
effects associated with under seepage for some levee elements along the RD 17 levee system. Therefore,
the differences between Alternatives 1 and 2, including cost and effect on habitats, are the result of these
differences in design options for the levee repairs. Table 2-2 shows the estimated difference in costs of the
two alternatives based on the eight elements where different design options are under consideration.

2.3.4 Preferred Phase 3 Repair Project

Upon completion of the public review process for the September 2011 DEIS/DEIR, RD 17 identified a
preferred seepage remediation method (preferred repair) for all 19 elements of the Phase 3 Repair Project
from among the seepage remediation methods evaluated as part of Alternatives 1 and 2 (see Table 2-1 and
Figures 2-8a through 2-8c¢).

However, in 2017 subsequent to RD 17’s identification of the preferred repairs for each Phase 3 Repair
Project element and before preparation of this FEIS, extreme weather, river, and reservoir conditions
caused RD 17 to declare an emergency, resulting in construction of some of the preferred repairs at some
of the Phase 3 Repair Project elements. Then in 2019, with implementation by the USACE Sacramento
District of a new categorical permissions process for certain types of Section 408 requests, RD 17 received
permission and implemented more of the preferred repairs to the Phase 3 Repair Project elements.

FEIS USACE
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Table 2-1. Phase 3 Repair Project Alternatives and Preferred Repairs
Levee Minimum Footprint Alternative Maximum Footprint Alternative Preferred
Reach  Element (Alternative 1) (Alternative 2) Repair
la Seepage berm Seepage berm Seepage berm with chimney drain
| Ib Seepage berm with chimney drain Seepage berm with chimney drain Seepage berm with chimney drain
le Seepage berm with chimney drain Seepage berm with chimney drain Seepage berm with chimney drain
lla Cutoff wall' Setback levee Cutoff wall'
! IIb Cutoff wall? Setback levee Cutoff wall'
llla Chimney drain in existing seepage berm Chimney drain in existing seepage berm Chimney drain in existing seepage berm
. b Seepage berm with chimney drain Seepage berm with chimney drain Seepage berm with chimney drain
IVa Seepage berm with chimney drain Seepage berm with chimney drain Seepage berm with chimney drain
v Ve Cutoff wall2 Seepage berm with chimney drain/toe drainor  Setback levee with cutoff wall and section of
setback levee with seepage berm seepage berm
\% Va Cutoff wall? Seepage berm with toe drain Cutoff wall'
Via.1 Cutoff wall? Seepage berm with toe drain Cutoff wall'
Via.4 Seepage berm with toe drain Seepage berm with toe drain Cutoff wall®
Vib Chimney drain in existing seepage berm Chimney drain in existing seepage berm Cutoff wall®
v Vic Seepage berm and fill Setback levee Cutoff wall®
Vid Seepage berm and fill Setback levee Seepage berm with chimney drain
Vie Seepage berm and fill Setback levee Seepage berm with chimney drain
Viib Seepage berm with chimney drain Seepage berm with chimney drain Seepage berm with chimney drain
VI Vile Slurry cutoff wall! or sheet pile cutoff wall* Slurry cutoff wall' or sheet pile cutoffwall* Slurry cutoff wall?
Viig Seepage berm with toe drain and fill Seepage berm with toe drain and fill Seepage berm Witgﬁgimney drain/toe drain
Notes:

! Slurry cutoff wall to be constructed with open-trench method.

2 Slurry cutoff wall to be constructed with deep soil mixing method.
8 Slurry cutoff wall to be constructed with a combination of open-trench and deep soil mixing methods.
4 Sheet piles to be installed using pile-driving technology.
Source: Data created by AECOM in 2011 and 2014 based on information provided by Kjeldsen, Sinnock & Neudeck



Table 2-2.

Cost Comparison of Phase 3 Repair Project Alternatives 1 and 2

Minimum Footprint Alternative

Maximum Footprint Alternative

(Alternative 1) (Alternative 2)
Element Estimated Cost (millions)
la $1.2 $1.2
Ib $0.5 $0.5
le $0.8 $0.8
lla
llab $2.9 $48.5
lib
lla $1.2 $1.2
b $0.7 $0.7
IVa $1.6 $1.6
$3.1 (seepage berm with chimney drain/toe drain)
IVe $5.1 or
$6.3 (setback levee)
Va
S Va-Vla.1 $20.9 $17.0
Via.1
Via.4 $0.2 $0.2
Vib $0.4 $0.4
Vic
Vid Vicde $1.8 $7.5
Vie
Vilb $0.3 $0.3
Vile $2.5 (slurry cutoff wall) or $2.5 (slurry cutoff wall) or
$5.5 (sheet pile cutoff wall) $5.5 (sheet pile cutoff wall)
Vlilg $0.6 $0.6
$56.7 (with element IVc seepage berm with
$40.7 (with element Vlle slurry cutoff wall)| chimney drain/toe drain and element Vlle slurry
or cutoff wall)
Total
$43.7 (with element Vlle sheet pile cutoff or
wall) $62.9 (with element IVc setback levee and
element Vlle sheet pile cutoff wall)

Source: Guenther, pers. comm., 2011; Mueller, pers. comm., 2016; Guenther, pers. comm., 2019
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Figure 2-8a. Requester’s Preferred Alternative—Levee Elements in Reaches Il

Source: Ascent Environmental, Inc., 2019
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Figure 2-8b. Requester’s Preferred Alternative—Levee Elements in Reaches IlI-VI

Source: Ascent Environmental, Inc., 2019
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Figure 2-8c. Requester’s Preferred Alternative—Levee Elements in Reach VII

Source: Ascent Environmental, Inc., 2019
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The following specific repairs were completed as part of the 2017 Emergency Response Construction
Project and the 2019 Categorical Permissions Construction Project:

= 2017 Emergency Flood Response Construction Project. On February 14, 2017, the RD 17 Board
of Trustees issued a Declaration of Emergency in response to a severe flood threat related to a
historical snowpack, encroached upstream reservoirs, king tides, and ongoing forecasts of
atmospheric river—fed storm systems. The 2017 Emergency Flood Response Construction Project
was quickly initialized upon the declaration, and construction using predeployed materials began on
seven Phase 3 Repair Project elements: I1Ib, Va, VIa.l, VIc, VId, Vle, and VIIb.

On March 14, 2017, as RD 17 continued flood fight efforts to mitigate seepage, boils, and erosion, a
continued Declaration of Emergency was adopted. The declaration included the addition of four
more Phase 3 Repair Project elements to the ongoing emergency project: Ia, Ib, Ie, and IVa. The
emergency project carried through the summer alongside the extended high water levels of the San
Joaquin River and was concluded in October 2017.

The emergency project involved the construction of seepage berms and raised landside grades. These
activities are consistent with flood risk reduction features identified as the preferred repair for each
of the identified elements with the exception of two elements: the conjoined elements Va—VIa.l. The
preferred repair is a cutoff wall for conjoined elements Va—VIa.1. Construction of seepage berms at
elements Va—VlIa.l is addressed under Alternative 2—Maximum Footprint Alternative. RD 17 is
still proposing to construct the cutoff wall at conjoined elements Va—VIa.l as part of the Requester’s
Preferred Alternative (see “Requester’s Preferred Alternative” section in Section 2.4.2).

= 2019 Categorical Permission Construction Project. On January 14, 2019, USACE established a
categorical permission (CP) for federally authorized civil works projects (Federal projects) within
the boundaries of the South Pacific Division, Sacramento District, to expedite and streamline the
review and decisions of Section 408 requests that are similar in nature and have similar effects. For
an alteration to be approved under the CP, the proposed design, construction, or replacement must
meet one or more of the predetermined alteration descriptions, have no disqualifying circumstances,
and adhere to applicable standard engineering and environmental conditions. The types of alteration
requests that qualify under the CP are listed in Table 2-3.

The alterations described in the CP can be stacked. That is, a single proposed project can combine
multiple categories of alterations (for example, a utility pole, a fence, and a maintenance shed) and
still fit under the CP. Each individual alteration type contained within the overall project must adhere
to the size limitations for that specific type of alteration, and the total area associated with the overall
project must not exceed the largest alteration size limit.

To address the potential environmental effects of implementing the CP, as required under NEPA,
USACE prepared a Programmatic Environmental Assessment and adopted a Finding of No
Significant Impact on January 14, 2019.

In August 2019, RD 17 submitted a request for a CP to construct the preferred flood risk reduction
features at elements Ib, Ie, Il1a, IIb, IVa, VIIb, and VIIg. A CP for this work was issued in
September 2019. Construction of these features was initiated in October 2019, and would be
completed by spring 2020.
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Table 2-3. Categorical Permission Alteration Types

Type Alteration
1 Agriculture and Landscaping
2 Borings, Levee Explorations and Instrumentation
3 Borrow Areas
4 Bridges
5 Buildings and Structures
6 Ditches and Canals
7 Docks
8 Environmental Restoration
9 Erosion Control
10 Fences, Gates, and Signage
11 Fiber Optic and Dry Utility Pipes
12 Fish Screens
13 Gravity Pipes
14 Horizontal Directional Drilling (HDD)
15 Landside Pump Stations
16 Pressurized Pipes
17 Research and Monitoring
18 Retaining Walls
19 Seepage and Stability Berms
20 Stairs and Handrails
21 Swimming Pools
22 Trails, Roads, and Ramps
23 Utility Poles
24 Water Supply Pump Stations
25 Wells

The CP Construction Project involved the construction of several cutoff walls, the setback levee in
element [Vc, and seepage berm and chimney drains. These activities are consistent with flood risk
reduction features identified as the preferred repair for each of the identified elements.

2.4 Alternatives Evaluated in This FEIS

This FEIS evaluates the NEPA-required No-Action Alternative, Alternative [—Minimum Footprint
Alternative, Alternative 2—Maximum Footprint Alternative, and the Requester’s Preferred Alternative,
which are described in detail below, at an equal level of detail. The Requester’s Preferred Alternative
includes only the Phase 3 Repair Project preferred repairs that remain to be constructed (Figures 2-9a
through 2-9¢). It does not include any Phase 3 Repair Project work previously completed as part of the
2017 Emergency Flood Response Construction Project or the 2019 CP Construction Project. The effects
of the 2017 Emergency Flood Response Project and 2019 CP Construction Project are addressed as past
actions from a cumulative perspective in Chapter 4, “Cumulative and Growth-Inducing Effects and
Other Statutory Requirements.”
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Figure 2-9a. Phase 3 Repair Project Action Alternatives—Levee Elements in Reaches I-lI

Sources: Data provided by Kjeldsen, Sinnock & Neudeck, ENGEO, and MacKay & Somps in 2010, adapted by AECOM in 2014
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Figure 2-9b. Phase 3 Repair Project Action Alternatives—Levee Elements in Reaches III-VI

Sources: Data provided by Kjeldsen, Sinnock & Neudeck, ENGEO, and MacKay & Somps in 2010, adapted by AECOM in 2014
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Figure 2-9c. Phase 3 Repair Project Action Alternatives—Levee Elements in Reaches VI-VII

Sources: Data provided by Kjeldsen, Sinnock & Neudeck, ENGEO, and MacKay & Somps in 2010, adapted by AECOM in 2014
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2.4.1 No-Action Alternative

For NEPA compliance, the No-Action Alternative serves as the baseline against which the effects and
benefits of the action alternatives are evaluated. The No-Action Alternative consists of the conditions
that would be reasonably expected to occur in the foreseeable future if no additional permissions and
permits are granted to RD 17 by USACE or by the state to alter the existing levees or discharge dredged
or fill material into waters of the United States.

Under the No-Action Alternative, USACE would not grant permission or permits under Section 408 or
404 to allow implementation of the remaining repairs under the Phase 3 Repair Project. Operations and
maintenance (O&M) activities (e.g., all-weather road maintenance; vegetation control and eradication;
repair of minor slip-outs and erosion; rodent control, abatement, and hole grouting; and regrading of
levee slopes) would continue, and levee vegetation management would be undertaken in accordance
with RD 17’s existing practices (see “Management of Vegetation Encroachments” in Section 1.6.2,
“Flood Problems and Needs”).

Although the FEMA flood zone status may not change if the remaining repairs under the Phase 3 Repair
Project are not constructed, the community rating for flood insurance would likely be lowered, and
therefore the cost of flood insurance would likely increase (Nomellini, pers. comm., 2010). The decision
to impose any moratorium on development, however, is the responsibility of local land use authorities.
Without repairs, state floodplain regulations could force local land use authorities to make decisions that
would prevent new development in Lathrop and parts of Manteca, Stockton, and unincorporated San
Joaquin County that lie within the RD 17 area. Existing residential, commercial, and industrial
development would continue to be concentrated in the portion of RD 17 that is within the incorporated
boundaries of the cities of Lathrop, Manteca, and Stockton, occupying approximately 9,551 acres of the
19,600 acres protected by the RD 17 levee system. Approximately 13,000 acres of the 19,600 acres
would likely remain in some form of agricultural, agricultural support, or open space use.
Approximately 1,173 acres of the 19,600 acres encompass areas other than incorporated cities or uses
other than agricultural or open space.? Floodplain restrictions in the area protected by the RD 17 levee
system would interrupt the implementation of the regional blueprint for future (2050) growth, which was
adopted by the San Joaquin Council of Governments in 2010.

The blueprint’s future growth strategies that target growth in existing urban areas, with an emphasis on
efficient design, land conservation, infill, and redevelopment (SJCOG 2010:3), would not be fully
realized because dwelling units and associated commercial and industrial developments would need to
be redirected to other areas in the region over the next four decades. Although Phase 1 and Phase 2 of
the LSRP, and the Emergency Flood Response Construction Project and CP Construction Project
provided seepage exit gradients of 0.5 at the water surface elevation associated with the 0.01 annual
exceedance probability along some levee sections, without the additional actions under the Requester’s
Preferred Alternative, the RD 17 levee system would not meet applicable Federal and state design
recommendations for levees protecting urban areas, and the urbanized portion of the area protected by the
RD 17 levee system would continue to face elevated risks of structural and environmental damage
resulting from flooding. Therefore, Phases 1 and 2 and the Emergency Flood Response and CP
Construction Projects by themselves have not achieved the overall project purpose and need.

2 Other areas include residential outside the incorporated boundaries of the cities of Lathrop, Manteca, and Stockton and

other uses include commercial and industrial.
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Because of the deficiencies that remain in the RD 17 levee system after implementation of the earlier
phases of the RD 17 LSRP and the 2017 and 2019 construction projects, the risk of levee failure would
remain at current levels for portions of the RD 17 levee system, potentially triggering widespread
flooding and extensive damage to existing residential, commercial, agricultural, and industrial structures
protected by these levees. Flooding also would be likely to cause extensive damage to utilities,
roadways, and other infrastructure. In response, people, equipment, and supplies (e.g., sandbags, rock
riprap, filter fabric) would be mobilized (i.e., transported by trucks or barges) for emergency flood-
fighting activities. The magnitude of the flood damage and flood-fighting requirements would depend on
the location of the levee breach, severity of the storm, and river flows at the time of the levee failure.
Flood damage estimates prepared for RD 17 in 2009, based on a levee breach at a 17-foot water surface
elevation, included costs associated with residential structural and content damage, residential cleanup
costs, and emergency costs (including housing assistance and public assistance) within the boundaries of
RD 17. These costs amounted to a replacement value in 2009 dollars of greater than $900 million
($984,093,632) (RD 17 2009b:4—15). For the purposes of this analysis, effects conclusions are based on
anticipated potential effects in the event of a catastrophic levee failure. Large-scale inundation of the
area within the boundaries of RD 17 during such an event could result in widespread damage to
residential and commercial properties and loss of large swaths of cropland; destruction of a number of
prehistoric sites; substantial damage to recreational facilities, as well as the street infrastructure along a
substantial number of collectors and local streets, including freeway on- and off-ramps; extensive
interruption of utilities and public services; widespread release of contaminants (i.e., oil, gasoline,
agricultural pesticides, and other hazardous materials) into waterways; extensive degradation of
terrestrial and aquatic habitat; and the additional indirect effects resulting from the large-scale cleanup
and repair-related construction activities to repair damaged homes, utility infrastructure, roads, and
highways.

2.4.2 Action Alternatives
Alternative 1: Minimum Footprint Alternative

Alternative 1, the Minimum Footprint Alternative, addresses under seepage and through seepage along
approximately 7 miles of the RD 17 levee system, including portions of the San Joaquin River east levee
and portions of the levee along the north bank of Walthall Slough (see Figure 1-3).

This alternative would include repairs to the 19 levee elements (see Table 2-1 and Figures 2-8a
through 2-8¢) and would affect a total of approximately 82 acres. Alternative 1 would use the seepage
remediation options with the minimum footprint at the eight elements (Ilab, IVc, Va—VIa.1, and IVcde)
where the methods for reducing flood damage risk would differ from those proposed for use in
Alternative 2. Alternative 1 would include construction of seepage berms or fill, some with and some
without chimney drains, along the landside of 11 levee elements; installation of chimney or blanket
drains in existing seepage berms at two levee elements, construction of cutoff walls through the levee
prism at four elements using the DSM method, and construction of cutoff walls through the levee prism
at two elements using the open-trench method.

Components for Reducing Flood Damage Risk

Table 2-4 briefly summarizes the activities proposed for each of the 19 Phase 3 Repair Project elements
under Alternative 1, as well as information on the existing use. Levee work under Alternative 1 would
include the following components:
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Seepage Berms: Total linear footage of new seepage berms would be approximately 3,905 feet.
Seepage berm width would range from 60 to more than 120 feet from the landside toe of the existing
levee (see Figure 2-2). The seepage berms would be approximately 5—8 feet thick at the toe of the
existing levee and gradually would slope downward to about 5 feet thick at the landside edge, with a
3:1 (4:1 in urban areas) horizontal (H) to vertical (V) slope to ground level. A compacted-surface
patrol road would be constructed near the outside edge of the seepage berm.

Among the elements where new seepage berms would be installed (Ia, Ib, Ie, I1Ib, IVa, VIa.4, Vicde,
VIIb, and VIlg), the length, width, and surface area of the berm and amount of soil required to
construct the berm would vary. Berms constructed along levee elements located adjacent to
developed areas (VIa.4 and VIIg) also would include a toe drain system to safely collect and channel
water to the local storm drain system (see Figure 2-2). Total linear footage of new toe drains would
be approximately 455 feet.

Cutoff Walls: Total linear footage of new slurry cutoff walls would be approximately 16,875 feet.
Slurry cutoff walls would be a minimum of 2 feet wide and would be made of either soil bentonite or
a soil-cement-bentonite mixture for the DSM method, or bentonite or cement-bentonite slurry for the
open-trench method. Sheet pile cutoff walls would be steel and would feature connections allowing
each sheet to interlock with the adjacent piles, to create a rigid barrier for seepage. The piles would
be installed through the center of the existing levee crown as close to the waterside edge of the road
as possible. Slurry cutoff walls would be installed through the center of the existing levee (see
Figures 2-4 and 2-5).

The top of deep cutoff walls would be 3 feet below the crown of the levee, and the top of the open-
trench cutoff walls would be 5-8 feet below the crown of the levee. Cutoff walls would extend to
40-120 feet below the top of the levee, depending on the depth of the impermeable soil layers. For
cutoff walls designed to block under seepage and through seepage, the intent would be to reach and
embed the cutoff wall into an existing natural clay layer that would block the water flow vertically
and would keep the water from flowing under the wall. For cutoff walls designed to block through
seepage, the intent would be to construct a wall deep enough to alter the flow path of the seepage
and thereby reduce landside effects to acceptable rates. Final depths would be confirmed during final
engineering design and construction. Cutoff walls would be extended approximately 300 feet beyond
the element boundary to provide the required overlap when seepage berms have been or are being
installed along the landside of adjacent levee elements. Estimated linear extents of the proposed
cutoff walls are identified in Table 2-4. Levee slopes where cutoff walls would be installed
(elements Ilab, IVc, Va—Vla.1, and Vlle) also would be modified to the extent practicable to achieve
the required 3:1 slope. (Element VIle has landside residences that may prevent the slope from being
widened throughout.)

Chimney Drains: All of the elements proposed for seepage berms, except elements la, VIa.4, and
Vllg, also would require installation of a chimney drain (elements Ib, Ie, I1Ib, IVa, and VIIb) to
convey through seepage flows to the seepage berm at the landside base of the levee. Chimney drains
also would be installed in the existing seepage berms in elements Illa and VIb. The height of the
proposed chimney drains would vary from 5 to 20 feet above the elevation of the landside levee toe.
Total linear footage of new chimney drains would be approximately 8,430 feet, including
approximately 5,500 feet in existing seepage berms.
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Table 2-4. Summary of Major Activities Proposed for Each Element: Minimum
Footprint Alternative (Alternative 1)
Element/
Type of Remediation Proposed Activities
la and Vlig— Place levee fill material along landside of existing levee slope where needed to provide minimum 3:1

under seepage

slope and 20-foot levee crown width, and construct seepage berms with lengths 590 feet (la) and
385 feet (VIlg) to meet required exit gradients. Maximum seepage berm width would be 65 feet.

Ib—

under seepage and
through seepage

Fill existing depression (freshwater marsh) to 300 feet from toe of existing levee and construct 125-foot-
long seepage berm (maximum 60 feet wide) with chimney drain on top of fill to meet required exit
gradients, place levee fill material along landside of existing levee slope where needed to provide
minimum 3:1 slope and 20-foot levee crown width.

le, lllb, IVa,
Vla.4, and Vilb—

under seepage and
through seepage

Place levee fill material along landside of existing levee slope where needed to provide minimum 3:1
slope and 20-foot levee crown width and construct seepage berms with lengths of 655 feet (le), 720
feet (IlIb), 525 feet (IVa), 70 feet (Vla.4), and 340 feet (Vllb), and chimney drains to meet required exit
gradients. Maximum seepage berm widths would be 65 feet wide (le, IVa, and Vla.4), 70 feet wide
(Illb), and 125 feet wide (VIIb).

llab and Vlle—

under seepage and
through seepage

Install cutoff walls with lengths of 2,470 feet (llab) and 2,500 feet (Vlle) to meet required exit gradients.
Cutoff walls would be constructed using either the open-trench method (for walls 40—-60 feet deep) or
the DSM method (for walls 60—120 feet deep). The open-trench method would involve degrading the
top one-third to one-half of the levee crown and would begin with 1:1 cut at waterside crown. The DSM
method would be used for deeper walls. Levee fill material would be placed along landside of existing
levee slope where feasible to provide minimum 3:1 slope and 20-foot levee crown width. Soil removed
during levee degradation would be stockpiled on adjacent RD 17 property and used for rebuilding the
levee at these locations or used for fill at other locations in the Phase 3 Repair Project. As alternative
to cutoff wall at element Vlle, drive 40-foot-deep steel sheet piles through the center of levee crown as
close to waterside edge of road as possible. Sheet piles would include cathodic protection with
sacrificial anodes located within rights-of-way or easements owned by RD 17.

IVc and Va—-Vla.1—

under seepage and
through seepage

Place levee fill material along landside of existing levee slope where needed to provide minimum 3:1

slope and 20-foot levee crown width, and install cutoff walls with lengths of 2,405 feet (IVc) and 9,500
feet (Va and Vla.1) to meet required exit gradients. Cutoff walls would be constructed using the DSM
method (60120 feet deep). Maximum seepage berm width would be 75 feet wide (IVc).

llla and VIb—
through seepage

Place levee fill material along landside of existing levee slopes where feasible to provide minimum 3:1
slopes and 20-foot levee crown widths and install chimney drains in existing 3,700-foot-long (llla) and
1,800-foot-long (VIb) seepage berms to meet required exit gradients.

Vicde—

under seepage and
through seepage

Remove existing parking lot pavement; place levee fill material along landside of existing levee slope
where needed to provide minimum 3:1 slope and 20-foot levee crown width; construct 490-foot-long
seepage berm (maximum 85 feet wide) with chimney drain; and install new paved parking lot on top of
the new berm.

Note: DSM = deep soil mixing.
Source: Data provided by Kjeldsen, Sinnock & Neudeck in 2010

The following additional activities also would occur under Alternative 1:

= Levee Geometry Corrections: Phase 3 Repair Project elements currently do not meet requirements
for levee geometry (i.e., slopes, crown width). To correct levee geometry, levee fill material would
be placed along the landside of existing levee slopes where needed to provide the minimum 3:1
slope and 20-foot-wide levee crown. All elements would undergo some level of levee geometry

corrections.
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*  O&M Access and Utility Corridors: A 20-foot-wide permanent O&M access corridor® would be
established adjacent to the landside toe of seepage berms and levees (if not already present for
levees) (see Figures 2-1 through 2-3, 2-6, and 2-7); any relocated power poles and other utility
infrastructure serving the adjacent properties would be located outside this easement.

= Temporary Construction Easements: Where needed, a 20-foot-wide temporary construction
easement and construction turnaround areas (up to 80 feet in diameter) would be included adjacent
to the inland side of the permanent O&M access corridor to provide access to the site during
construction. These features would be removed and sites returned to preproject conditions at the end
of construction.

= Stormwater Management: Drainage swales would be constructed around the outside of levee
repairs where needed, and other stormwater best management practices would be implemented to
manage stormwater runoff during and after construction. These swales would not affect woody
habitat and would be located so that they would not drain wetlands or other waters of the United
States.

= Landside Vegetation Removal: Landside vegetation within the footprint of the proposed levee
work, including maintenance roadway corridors and temporary access easements, would be cleared
to prepare for levee improvement work.

= Right-of-Way Acquisition: Lands would be acquired within the Phase 3 Repair Project footprint as
needed to accommodate levee repairs and establish the minimum 20-foot-wide O&M access corridor
at the landside toes of all the improved levees to prevent encroachment. Under Alternative 1, land
acquisition adjacent to elements Ia, Ie, IVa.4, VIcde, VIIb, and VIlg is proposed, totaling
approximately 37 acres.

Privately owned lands would be acquired in fee preferably but may be taken as easements if needed.
Where the project footprint overlies land owned and managed by other agencies (i.e., City of
Lathrop, San Joaquin County, Union Pacific Railroad), either acquiring the land in fee or obtaining
and securing easements would be required.

Real property acquisition and any relocation services if needed (although no relocations are
anticipated) would be accomplished in accordance with the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970 (42 USC 4601 et seq.) and implementing regulation, Title
49 of CFR Part 24, and California Government Code Section 7267 et seq. Refer to Section 3.3.1,
“Regulatory Setting,” in Section 3.3, “Land Use, Socioeconomics, and Population and Housing,” for
more details regarding these regulations.

= Encroachment Management: Several features, including power poles, vegetation, and a variety of
agriculture-related facilities (e.g., irrigation infrastructure, fences), are within the project footprint
(Table 2-5). Utility infrastructure would be relocated as needed to accommodate the levee repairs,
and any pipelines or other underground utility crossings would be relocated as needed. Other
encroachments in the project area would be removed or relocated as required to meet the criteria of
USACE, CVFPB, and FEMA.

CVFPB would require that a 20-foot-wide access corridor be established. However, on a case-by-case basis, effects on
woody vegetation within this corridor may be avoided in place. However, for the purposes of the analysis in this FEIS, it
was assumed that any vegetation within the 20-foot-wide corridor would be removed.
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= Long-Term Vegetation Management: Vegetation on the levees and within the access easements
would be managed in accordance with current O&M practices to maintain access and visibility.
These practices include mechanical trimming of existing trees and removal of large dead and
downed trees annually, as described under “Management of Vegetation Encroachments” in Section
1.6.2, “Flood Problems and Needs”; regular summer and winter application of herbicides for weed
control; and summer application of herbicides to control woody plants and berries.

= Long-Term Operations and Maintenance Activities: O&M activities would be conducted in
accordance with existing practices. These activities include periodic all-weather road maintenance;
vegetation control and eradication; repair of minor slip-outs and erosion; rodent control, abatement,
and hole grouting; and regrading of levee slopes.

Table 2-5. Encroachments within the Minimum Footprint Alternative (Alternative 1)
Element Encroachments
la Irrigation lines, gas lines, drainage, irrigation pipe outfall, overhead high-voltage electric lines
Ib Vegetation, drainage
le Steel irrigation pipe, fence, power poles, drainage
llab Survey markers, overhead electric lines, fence, pipe
Illa None
b Vegetation

Overhead electric lines, fence, storm drain, drainage swales, reinforced concrete pipe culvert, gas line,
IVa irrigation line, underground electric line, sheet pilings, irrigation pump, service pole, vegetation, steel pipe
associated with pump

Ve Elderberry bushes, chain-link fence, toe drains, concrete trail, wall
Storm drain, abandoned power pole and wooden barricade, City of Lathrop pipe and air valve,
Va-Vla.1 L.
fence and gate, pump, San Joaquin River outfall structure
Via.4 Gas line, overhead electric line, underground electric line, fence, storm drain, irrigation line
Vib None

Storm drain, haul routes, gas line, high-pressure gas main, streetlights, retaining wall, restroom facility,
Vlcde septic tank, irrigation water tank, leach field, air valves, fiber optic line, overhead electric line, irrigation
line, pump station, fence, pavement, vegetation, abandoned telephone pole and appurtenances

Vilb Gas line, overhead electric line, underground electric line, riprap, drainage swale, irrigation line

Vile Union Pacific Railroad, gate utility vault, storm drain control unit, storm drain outfall, overhead electric
lines, fence, streetlight, sheet pile wall, water line, power pole, sidewalk, fence

Vilg Gas line, overhead electric line, retaining wall, vegetation, underground electric line, irrigation line,

standpipe, steel pipe, service pole

Note: Encroachments in bold to be removed/relocated.
Source: Data compiled by AECOM in 2014

Construction Schedule and Methods

Construction of this alternative would begin in late spring 2020 and be completed by December 2022,
assuming receipt of all required environmental clearances, permits, and approvals for implementation.
Some related activities, such as relocating power poles and removing other encroachments, may be
conducted before levee work is begun.
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The general levee construction window for this region is seasonal (July 1 through November 1) because
of the timing when high-water levels have the potential to occur within the San Joaquin River system
(November through June). However, depending on hydrologic conditions and subject to compliance
with species work windows, a work window variance that allows an extension outside the July 1 through
November 1 work period may be granted by the Central Valley Flood Protection Board (CVFPB).
CVFPB may stipulate that RD 17 must comply with additional conditions and commitments as a
component of any work window variance.

Approximately 489,310 cubic yards of imported material (i.e., soil, aggregate, cement) would be
required to construct these levee repairs (Table 2-6). These materials would be hauled to the work sites
from commercial sources up to 11 miles away. The average round-trip distance for truck hauls would be
approximately 8 miles. Assuming the general levee construction window (July 1 through November 1),
a 123-day construction season would include a minimum of 80 work days, haul trucks capable of
carrying 13 and 18 cubic yards would be used, and about 226 trips per day would be required to
transport this material.

Assuming a maximum of six construction crews on any given day, the peak number of construction
workers per shift would be up to 185. For construction of slurry cutoff walls, work would occur in two
12-hour shifts. The construction sequence would include concurrent work on several different elements
to meet the project schedule.

Table 2-6. Quantities of Imported Fill Required for the Minimum Footprint
Alternative (Alternative 1)
Material Type Quantity
Levee fill material 94,244 tons/47,122 cy
Seepage berm fill 685,927tons/342,963 cy
Drain rock 59,589 tons/83,901 cy
Filter material (3/8-inch sand) 16,059 tons/8,029 cy
Aggregate base 28,132 tons/14,066 cy
Asphalt concrete 93,599 tons/44,571 cy
Steel sheet piles (element Vlle only) 1,071 tons/100,000 sf
Total 978,621 tons/489,310cy+100,000 sf

Notes: cy = cubic yards; sf = square feet.
Source: Data provided by Mackay and Somps in 2019; data compiled by Ascent Environmental in 2019

A 24/7 construction schedule for cutoff walls would be required because of the relatively short seasonal
levee construction window (July 1 through November 1). Personnel, equipment, and imported materials
would be transported to the Phase 3 Repair Project levee using various surface roads connecting with
Interstate 5 or State Route 120 (Figure 2-10). The primary corridors where construction activity would
take place would be public roadways on and within 300 feet of the levees and existing unpaved roads
used for access to the work areas and levee patrol roads atop the levee crown.

USACE FEIS
Phase 3—-RD 17 Levee Seepage Repair Project 2-31 Alternatives



The sequence of construction activities would be as follows:

= Relocation of Power Poles: Power poles currently situated on the landside of the levee toe of some
elements would be relocated to accommodate proposed seepage berms. To the extent feasible, power
poles would be relocated beyond the toe of the new berm, outside the maintenance access easement.
If placing poles on top of the new seepage berms is required, either raised foundations or steel-
reinforced concrete piers would be constructed to prevent the poles from affecting the seepage
berms. RD 17 would oversee relocation of the power poles in coordination with the appropriate
utility and construction companies.

= Site Preparation at Existing Levee Sites: Site preparation (i.e., clearing, grubbing, and stripping)
of the levee elements would begin by clearing structures (see discussion in next bulleted item) and
woody vegetation from the footprint of the proposed levee work and the permanent O&M access and
utility corridors. This operation would require removal of some trees and relocation or removal of
some elderberry shrubs. Large trees would be felled approximately 3 feet above ground level, with
stumps temporarily left in place. Where feasible, small trees and elderberry shrubs would be
relocated. A minimal amount of belowground disturbance would occur. The clearing operation
would be followed by grubbing operations to remove stumps, root balls, and any belowground
infrastructure. The area would then be disked to chop surface vegetation and mix it with the near-
surface organic soils. The disking operation would be followed by stripping the top 12 inches of
earthen material from the landside slope of the existing levee and the footprint of proposed seepage
berms. Excess earthen materials (i.e., organic soils, and excavated material that does not meet levee
embankment criteria) would be temporarily stockpiled and then respread on the surface of the new
levee slopes and seepage berms provided this material is not contaminated with vegetation. Any
stripped material contaminated with vegetation and other debris generated during the clearing and
grubbing operations would be hauled off-site to landfills.

= Removal or Modification of Landside Structures and Other Facilities: A few levee elements
include agricultural facilities (e.g., fences, drainage infrastructure) or parking lots located within the
footprint of the landside levee improvements. These facilities would be removed or relocated out of
the project footprint before levee construction begins in those areas. Debris from structure
demolition, power poles, utility lines, piping, and other materials requiring disposal would be hauled
off-site to a suitable landfill. Demolished concrete could be sent to a concrete recycling facility. If
any wells or septic systems would be affected, they would be abandoned in accordance with the
applicable state and county requirements.

= Construction of Seepage Berms, Seepage Berms with Chimney Drains, and Chimney Drains
within Existing Seepage Berms: Fill material for levee improvements would be obtained from
commercial sources and delivered to the levee construction sites using haul trucks. The material
would then be spread by motor graders and compacted by sheep’s foot rollers to build new seepage
berms and seepage berms with chimney drains. A water truck would be used to properly moisture-
condition the soils for compaction. Installation of the chimney drains in existing seepage berms
would also require the use of an excavator or scraper to remove the existing seepage berm fill
material so that the chimney drain fill material could be tied into the drainage rock layer of the
existing seepage berm.
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Figure 2-10. Anticipated Haul Routes

Source: Data provided by Kjeldsen, Sinnock & Neudeck in 2010, adapted by AECOM in 2010
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Construction of Cutoff Walls: Cutoff walls are anticipated to be constructed 24/7, with occasional
shut downs for equipment maintenance when necessary. Lights and possibly power generators
would be used during nighttime construction hours. Additional equipment and facilities would
include slurry batch plants or slurry ponds to prepare bentonite or bentonite cement mix, pumps, and
support vehicles. Four to five batch plants or slurry ponds would be required for the project and
would be located near the site of cutoff wall construction. Each batch plant or slurry pond with
associated pumps and support equipment would occupy an approximately 100-square-foot area that
would be restored to preproject conditions following completion of cutoff wall construction. Cutoff
walls may be installed concurrently in two or more different directions within an element. RD 17
proposes to use the DSM method for installing deep cutoff walls, which would avoid having to
degrade the top of the levee, and conventional slurry trench walls (open-cut method) for shallow
cutoff walls. RD 17 would also consider driving sheet piles using a drop impact hammer or other
pile-driving technology in lieu of cutoff wall installation at element VIle. Sheet piles at this location
would require approximately 20 working days with 24/7 construction. The number of slurry cutoff
wall rig setups would depend on the project schedule and contractor preference. Each DSM cutoff
wall rig would move continuously along the proposed alignment to attain an uninterrupted cutoff
wall and to reduce prolonged disturbance to residences near some cutoff wall segments. Each cutoff
wall rig could move between 50 and 100 feet horizontally during a 12-hour work shift, and each
conventional slurry trench rig could move between 75 and 200 feet horizontally during a 12-hour
work shift. Disturbances to residences are expected to be minor because of the limited number of
residences near the cutoff wall installation areas. However, where lights, noise, and/or vibration
exceed allowable nighttime standards for the applicable local jurisdiction, work hours would be
restricted to daytime work hours.

Traffic Control during Construction: Traffic control and detours could be required in the
immediate vicinity of some levee improvements. Examples of traffic-control measures include
flaggers for one-way traffic control, use of advance construction signs and other public notices to
alert drivers to activity in the area, and use of “positive guidance” detour signage on alternate access
roads to reduce inconvenience to the driving public. Detours for through traffic are not likely to be
required.

Site Restoration and Demobilization: Upon completion of construction activities, previously
stripped topsoil material not contaminated with vegetation would be placed on top of the completed
seepage berms and any disturbed levee slopes. Any previously nonagricultural vegetated areas
disturbed during construction would be hydroseeded. An aggregate-base patrol road would be
constructed at the landside edge of any seepage berms. Any construction debris would be hauled to
an appropriate waste facility. Equipment and materials would be removed from the site, and staging
areas and any temporary access roads would be restored to preproject conditions. Demobilization
would likely occur in various locations as construction proceeds along various elements.

Table 2-7 summarizes the types of equipment that may be used throughout the construction sequence,
along with a range of approximate durations for each activity. The duration of each activity would vary
from element to element, depending on the length of the element.
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Table 2-7.

Anticipated Equipment Types and Duration of Use for Levee Repairs
(i.e., Seepage Berms and Cutoff Walls) under Alternative 1

Construction Phase

Equipment Type and Number of Each Type

Estimated Duration (Work Days)

Site preparation
(i.e., clearing, grubbing,
stripping)

Scrapers (3)

Front-end loaders (2)
Crawler/tractors tree pusher(s) (2)

Water trucks (1)
Motor graders (1)

Chippers/grinders (2)

Haul trucks (6)

5 days

Removal of landside structures
and other facilities

Excavators (1)
Haul trucks (2)

Front-end loaders (1)

5 days

Construction of seepage
berms, seepage berms with
chimney drains, and chimney
drains in existing seepage
berms

Compactor—sheep’s foot roller (1)

Loaders (2)
Motor graders (2)
Scrapers (2)
Bulldozer (1)
Water trucks (2)
Excavators (1)

Fuel maintenance truck (1)
Double-bottom dump trucks (14 cubic yards) (10)
Haul trucks (12 cubic yards) (2)

Pickup trucks (2)

Compactor—sheep’s foot roller (1)

17 linear feet per day

Construction of cutoff walls
(DSM or open-trench)

Loaders (2)
Motor graders (1)

Large drill rigs (five people each) (2) — DSM Only
Long stick excavator (2) — Conventional Only

Water trucks (2)

Fuel maintenance/service truck (1)

Supply truck (1)

Double bottom dump trucks (14 cubic yards) (10)

Pickup trucks (2)

Haul trucks (12 cubic yards) (0)
300-kilowatt generators (2)

Slurry pumps (2)

Hydroseeding trucks (1)

72 linear feet per day (DSM)

150 linear feet per day
(Conventional)

Installation of sheet piles
(possibly in lieu of slurry cutoff
wall at Vlle only)

Crane with 3 laborers (1)

Pickup trucks (2)
Grade All (1)

300-kilowatt generators (1)

Impact diesel type drop hammer (1) or Vibratory
Hammer (1) or hydraulic press installer (1)

Backhoe (1)

Fuel maintenance/service truck (1)

92 linear feet per day

Water trucks (1)

Site restoration and
demobilization Haul trucks (2) 3 days
Haul trucks (2)
Note: DSM = deep soil mixing.
Source: Data provided by Kjeldsen, Sinnock & Neudeck in 2010; data compiled by AECOM in 2010
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Alternative 2: Maximum Footprint Alternative

Alternative 2 addresses under seepage and through seepage along the same approximately 7 miles of the
RD 17 levee system as Alternative 1 but proposes levee improvement options with the greatest
disturbance footprint at the eight elements (Ilab, [Vc, Va—VIa.l, and IVcde) where the methods for
reducing flood damage risk would differ from those proposed for use in Alternative 1. Alternative 2
would use the same methods for reducing flood damage risk as Alternative 1 at the other 11 of the 19
elements (see Figures 2-8a through 2-8c). Up to approximately 176 acres would be affected under
Alternative 2.

Components for Reducing Flood Damage Risk

Of the eight elements that would be addressed differently under Alternative 2 from those of Alternative
1, RD 17 is considering constructing a seepage berm with a toe drain at elements Va—VIa.l and setback
levees at elements Ilab and VIcde. At element [Vc, RD 17 may construct either a seepage berm with a
chimney drain or a setback levee. Seepage berms also would be constructed along the landside toe of
any setback levees to address seepage issues. Table 2-8 summarizes the activities proposed at each
project element, as well as shows the existing use. Levee work under Alternative 2 would include the
following components:

= Seepage Berms: Seepage berm dimensions would be similar to those described for Alternative 1.
The length, width, and surface area of the berm and amount of soil required to construct the berm in
the elements proposed for a seepage berm would vary, and some berms also would include a toe
drain. Details are shown in Table 2-8. Total linear footage of new toe drains would be
approximately 9,255 feet.

= Cutoff Walls: Only one cutoff wall is proposed under this alternative (element VIle), and the same
methods, materials, and 24/7 construction process as described for cutoff walls proposed under
Alternative 1 would be used to construct this cutoff wall. As in the case of the cutoft wall for
element VIle under Alternative 1, the final depth for the cutoff wall would be confirmed during
engineering design and construction, and the estimated linear extent of this proposed cutoftf wall
would be the same as previously indicated (2,500 feet). Soil from degradation of the levee would be
stockpiled on adjacent RD 17 property and may be used for rebuilding the levee after completion of
cutoff wall construction. Also, as is the case under Alternative 1, RD 17 may opt to install steel sheet
piles in lieu of a slurry cutoff wall at element VIle. These would be installed as described for
Alternative 1.

= Chimney Drains: As under Alternative 1, all of the elements proposed for seepage berms under
Alternative 2, except elements Ia, VIa.4, and VIIg, also would require installation of a chimney drain
(elements Ib, Ie, I1Ib, IVa, IVc, and VIIb) to convey through seepage flows to the seepage berm at
the landside base of the levee. The height of the proposed chimney drains would vary in the same
way described for Alternative 1. In addition, chimney drains would be installed in the existing
seepage berms in elements Illa and VIb as under Alternative 1.

= Setback Levees: As stated above, Alternative 2 includes up to three setback levees (elements Ilab,
IVc, and Vicde). Setback levees are newly constructed levee segments landside of the existing levee.
The setback levee ties into the existing levee, and the segment of the existing levee replaced by the
setback levee is typically breached or removed entirely. Construction of setback levees proposed
under Alternative 2 are described in more detail below under the heading “Construction Schedule
and Methods.”
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Table 2-8.

Summary of Major Activities Proposed for Each Element: Maximum
Footprint Alternative (Alternative 2)

Element/ I
Type of Remediation Proposed Activities
la and Viig— Place levee fill material along landside of existing levee slope where needed to provide minimum 3:1

under seepage

slope and 20-foot levee crown width, and construct seepage berms with lengths of 590 feet (la) and
385 feet (VIIg) to meet required exit gradients. Minimum seepage berm width would be 65 feet.

Ib—

under seepage and
through seepage

Fill existing depression (freshwater marsh) to 300 feet from toe of existing levee and construct 125-foot-
long seepage berm (minimum 60 feet wide) with chimney drain on top of fill to meet required exit
gradients; place levee fill material along landside of existing levee slope where needed to provide
minimum 3:1 slope and 20-foot levee crown width.

le, lllb, 1Va,
Vla.4, and Vilb—

under seepage and
through seepage

Place levee fill material along landside of existing levee slope where needed to provide minimum 3:1
slope and 20-foot levee crown width and construct seepage berms with lengths of 655 feet (le), 720
feet (IlIb), 525 feet (IVa), 70 feet (Vla.4), and 340 feet (VIIb), and chimney drains to meet required exit
gradients. Minimum seepage berm widths would vary (65—75 feet) depending on the element.

llab—

under seepage and
through seepage

Construct 2,188-foot-long setback levee with landside seepage berm. Seepage berm would be
minimum 65 feet wide or four times levee height, whichever would be wider.

llla
through seepage

Place levee fill material along landside of existing levee slope where needed to provide minimum 3:1
slope and 20-foot levee crown width and install chimney drain in existing 3,700-foot-long seepage
berm to meet required exit gradient.

IVc—

under seepage and
through seepage

Place levee fill material along landside of existing levee slope where needed to provide
minimum 3:1 slope and 20-foot levee crown width and construct 2,500-foot-long seepage berm
(minimum 75 feet wide) with chimney drain to meet required exit gradient; or construct 1,239-
foot-long setback levee with seepage berm along landside toe of setback levee. Seepage berm
would be minimum 65 feet wide or four times levee height, whichever would be wider.

Va-Via.1—

under seepage and
through seepage

Place levee fill material along landside of existing levee slope where needed to provide
minimum 3:1 slope and 20-foot levee crown width and construct 8,800-foot-long seepage berm
with chimney drain to meet required exit gradient. Seepage berm width would vary along length
of berm (80-400 feet wide) because of oxbow in river at this location and would result in
peninsula-shaped landform behind levee.

Vib—
through seepage

Place levee fill material along landside of existing levee slope where needed to provide minimum 3:1
slope and 20-foot levee crown width and install blanket drain in existing 1,800-foot-long seepage berm
to meet required exit gradient.

Vicde—

under seepage and
through seepage

Construct 1,016-foot-long setback levee with seepage berm landward of existing levee on north
and south side of UPRR facilities and tie into UPRR and Manthey Road abutment.

Vile—

under seepage and
through seepage

Install cutoff wall with length of 2,500 feet to meet required exit gradients. Cutoff walls would be
constructed using the open-trench method (for walls 40-60 feet deep). Shallow cutoff wall would
involve degrading the top one-third to one-half of the levee crown and would begin with 1:1 cut at
waterside crown. Place levee fill material along landside of existing levee slope where needed to
provide minimum 3:1 slope and 20-foot levee crown width. Soil removed during levee degradation
would be stockpiled on adjacent RD 17 property and used for rebuilding the levee at these locations or
used for fill at other locations in the project. As alternative to cutoff wall, drive 40-foot-deep steel sheet
piles through the center of levee crown as close to waterside edge of road as possible. Sheet piles
would include cathodic protection with sacrificial anodes within RD 17 rights-of-way or easements.

Notes: DSM = deep soil mixing; UPRR = Union Pacific Railroad.
Text in bold denotes activities that would differ from Alternative 1.
Source: Data provided by Kjeldsen, Sinnock & Neudeck in 2010
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Additional activities that would occur under Alternative 2 would generally be the same as previously
described for Alternative 1. Any differences would be as follows:

= Right-of-Way Acquisition: Under Alternative 2, land acquisition is proposed adjacent to elements
IVc, Va, VIa.1, VIa.4, Vicde, VIIb, and VIig, totaling approximately 160 acres.

* Encroachment Management: Features including power poles discussed previously, vegetation, and
a variety of agriculture-related facilities (e.g., irrigation infrastructure, fences) are within the
footprint of Alternative 2 (Table 2-9). Utility and agricultural infrastructure would be relocated as
needed to accommodate the levee repairs, and any pipelines or other underground utility crossings
would be replaced as needed. Other encroachments in the Phase 3 Repair Project area would be
removed or relocated as required to meet the criteria of USACE, CVFPB, and FEMA.

Table 2-9. Encroachments within the Maximum Footprint Alternative (Alternative 2)
Element Encroachments

la Irrigation lines, gas lines, drainage, irrigation pipe outfall, overhead high-voltage electric lines

Ib Tree removal

le Steel irrigation pipe, fence

llab I__a_ke, fenc&_a, electrit_: power line (tq be removed by Pacific Gas and Electric Company), storm drain

irrigation lines, residence, standpipe, trees, horse corral
llla None
Ilb Vegetation

Overhead electric lines, fence, storm drain, drainage swales, reinforced concrete pipe culvert, gas line,
IVa irrigation line, underground electric line, sheet pilings, irrigation pump, service pole, underground
electric line, tree removal, steel pipe associated with pump, storm drain

Ve Trail, tree

Steel irrigation pipe, storm drain, pavement access ramp, house and utility connections, abandoned
Va-Vla.1 power pole and wooden barricade, abandoned City of Lathrop separated grade crossing of Towne
Center Drive, fence, transformer, electrical control box, City of Lathrop pump station

Gas line, overhead electric line, underground electric line, fence, irrigation line, storm drain, irrigation

Vla.4 .
pipeline
Vib Tree removal
Vicde Utility pipes, parking lot, Union Pacific Railroad
Vllb Gas line, overhead electric line, underground electric line, riprap, drainage swale, irrigation line
Vile Union Pacific Railroad, gate utility vault, storm drain control unit, storm drain outfall, overhead electric lines,
fence, streetlight, sheet pile wall, water line, power pole, sidewalk, fence
Vilg Gas line, overhead electric line, retaining wall, tree removal, underground electric line, irrigation line,

standpipe, steel pipe, service pole

Note: Encroachments in bold to be removed/relocated.
Source: Data compiled by AECOM in 2010

Construction Schedule and Methods

Construction of Alternative 2 would occur on the same general schedule and include a potential work
window variance with conditions and commitments as described previously for Alternative 1.
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Approximately 821,325 cubic yards of imported material (i.e., soil, aggregate, cement) would be
required to construct the levee repairs proposed under Alternative 2 (Table 2-10). As in the case of
Alternative 1, the materials would be hauled to the work sites from commercial sources up to 11 miles
away, with an average round-trip distance for truck hauls of approximately 8 miles. The assumed
construction season would be the same as for Alternative 1, (123 days) and would be based on the same
haul truck capacity as for Alternative 1. About 318 trips per day would be required to transport the
material necessary for levee repairs proposed under Alternative 2. Crew size, shifts, and concurrent
construction activities would be the same as described for Alternative 1.

Table 2-10. Quantities of Imported Fill Required for Maximum Footprint Alternative
(Alternative 2)
Material Type Quantity
Seepage berm and levee fill 1,057,778 tons/528,889 cy
Drain rock 437,817 tons/218,908 cy
Filter material (3/8-inch sand) 122,397 tons/61,198 cy
Aggregate base 23,587 tons/11,793 cy
Asphalt concrete 0 sf/0 cy
Steel sheet piles (element Vlle only) 1,071 tons/100,000 sf
Total 1,642,650 tons/821,325 cy + 100,000 sf

Notes: cy = cubic yard; sf = square feet.
Source: Data provided by MacKay and Somps in 2019; data compiled by Ascent Environmental in 2019

Personnel, equipment, and imported materials would be transported to the Phase 3 Repair Project levee
using the same surface roads connecting with Interstate 5 or State Route 120 as described under
Alternative 1 (see Figure 2-10). The primary corridors where construction activity would take place
would be public roadways on and within 300 feet of the levees, existing unpaved roads used for access
to the work areas, and levee patrol roads atop the levee crown. The sequence of activities and the types
of equipment used for construction of repairs proposed under Alternative 2 would be the same as for
Alternative 1, except where setback levees are proposed. Alternative 1 would not include any setback
levees, whereas construction of a setback levee in up to three locations is proposed under Alternative 2.
The site preparation activities for the setback levee sites are described below, and Table 2-11
summarizes the types of equipment that may be used for this activity. Equipment used for other types of
levee work (e.g., seepage berms, cutoff walls) would be the same as described for Alternative 1 in
Table 2-7.

= Site Preparation at Setback Levee Sites: Site preparation (i.e., clearing, grubbing, and stripping) at
the setback levee sites would begin by clearing structures (see discussion below) and woody
vegetation from the footprint of the proposed levee work and the permanent O&M access and utility
corridors. The clearing operation would be followed by grubbing operations to remove stumps, root
balls, and belowground infrastructure. The area would then be disked to chop surface vegetation and
mix it with near-surface organic soils. The disking operation would be followed by stripping the top
12 inches of earthen material from the footprint of the proposed setback levee and seepage berm.
Excess earthen materials (i.e., organic soils and grass and excavated material that does not meet
levee embankment criteria) and debris generated during the clearing and grubbing operations would
be hauled off-site to landfills.
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= Removal or Modification of Landside Structures and Other Facilities: A few elements would
include agricultural structures (e.g., fences, drainage infrastructure) or parking lots located within the
footprint of the levee work. These structures, and the facilities supporting them, would be removed
or relocated outside the project footprint before the start of levee construction in those areas. In
addition, one residence, which is located within the footprint of the proposed setback levee at
elements Ilab, would be removed, and its residents would be relocated. Debris from structure
demolition, power poles, utility lines, piping, and other materials requiring disposal would be hauled
off-site to a suitable landfill. Demolished concrete could be sent to a concrete recycling facility. If
any wells or septic systems would be affected, they would be abandoned in accordance with the
applicable state and county requirements.

= Construction of Setback Levees with Seepage Berms: Construction of the setback levee
embankment would begin as soon as sufficient lengths of levee foundation are prepared and weather
conditions allow. Foundation preparation would include construction of a levee keyway excavated 3
to 5 feet deep across the entire proposed setback levee footprint. A smaller but deeper excavated
inspection trench, centered beneath the new waterside hinge point of the setback levee, then would
be constructed beneath a small portion of the keyway to meet DWR standards. After the foundation
layers are backfilled with engineered soil, a geotechnical geogrid fabric then would be installed at
ground level across the entire setback levee footprint. A second layer of geogrid fabric would be
placed at midheight of the new levee fill section to further reduce the potential for postconstruction
settlement of the new levee. The embankment would be constructed as an engineered fill, with the
fill placed in 3-foot maximum lifts by motor graders. Each lift would be moisture-conditioned using
water trucks and would be compacted to the specified density using a suitable compactor, such as a
sheep’s foot, tamping foot, or rubber-tired roller. Quarry stone riprap would be applied next to armor
the newly completed setback levee’s waterside slope to provide protection against erosion. A
seepage berm then would be constructed on the landside of the setback levee. Fill material for
setback levee and seepage berm construction would be obtained from commercial sources and would
be delivered to the levee construction sites using haul trucks.

= Setback Levee Site Restoration and Demobilization: After completion of construction activities,
the previously stripped topsoil material would be placed on top of the completed setback levee and
associated seepage berms, and levee slopes and the tops of the seepage berms would be
hydroseeded. An aggregate-base patrol road would be constructed at the landside edge of the
seepage berm, the landside edge of setback levees, and on the new setback levee crown. The existing
levee would be fully restored at the tie-in points to the new setback levee. The existing levee crown
patrol road would be redressed with aggregate base to restore it to preconstruction levels, and any
disturbed riprap also would be supplemented to provide a uniform layer across the connection point
with the new setback levee. Immediately after final construction, setback levee fill slopes would be
covered with erosion control material until application of the hydroseed. Any construction debris
would be hauled to an appropriate off-site waste facility. Equipment and materials would be
removed from the site, and staging areas and any temporary access roads would be restored to
preproject conditions. Demobilization would be likely to occur in various locations as construction
proceeds along various elements.

= Removal of Existing Levee at Setback Levee Elements, Site Restoration, and Demobilization:
After completion of the new setback levee and seepage berm, the existing outboard levee then could
be degraded entirely (Ilab: 2,490 linear feet, VIc: 2,105 linear feet; Vicde: 490 linear feet) or in
sections, and the footprint of the degraded levee would be hydroseeded. This work would be
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completed after flood season, April through November, primarily using scrapers, excavators, and
bulldozers to remove the entire levee section and all present levee encroachments.

= Existing Levee Site Restoration and Demobilization: Following removal of the existing levee, the
newly expanded floodway would be graded as necessary to allow the site to fully drain after a high-
water event so that no fish entrapment would occur. For purposes of this analysis, the entire setback
area presumably would be graded. Final construction demobilization would occur at this stage.

Table 2-11. Anticipated Equipment Types and Duration of Use for Construction of
Setback Levees under Alternative 2'

Construction Phase Equipment Type and Number of Each Type Estimated Duration (Work Days)

Site preparation at setback levee sites Scrapers (2-3) 5 days
(i.e., tree removal, clearing, grubbing, stripping)

Removal or modification of landside structures Front-end loaders (2) 5 days

and other facilities

Construction of setback levees with seepage Crawler/tractors (tree pushers) (2) 7 linear feet per day
berms Haul trucks (30) 18 days

Setback levee site restoration and demobilization Water trucks (1) 3 days

Removal of existing levee at setback levee Motor graders (1) 100 linear feet per day
elements 45 days

Existing levee site restoration and demobilization =~ Chippers/grinders (2) 3 days

Note:

! Equipment used for other types of levee work (e.g., seepage berms, cutoff walls, chimney drains) under the Maximum Footprint
Alternative (Alternative 2) would be the same as described for Alternative 1 in Table 2-7.
Source: Data provided by Kjeldsen, Sinnock & Neudeck in 2010

Requester’s Preferred Alternative

Components for Reducing Flood Damage Risk

Following receipt of comments on the September 2011 DEIS/DEIR, RD 17 identified the preferred
repairs for each of the 19 elements of the Phase 3 Repair Project (see Figures 2-8a through 2-8c).
However, with completion of the 2017 Emergency Flood Response Construction Project and the 2019
CP Construction Project, construction of the preferred repairs was completed at eight of the 19 Phase 3
Repair Project elements. The Requester’s Preferred Alternative would include the preferred repairs at
the remaining 11 elements not previously constructed as part of the 2017 Emergency Flood Response
Construction Project and the 2019 CP Construction Project and affect a total of approximately 60 acres
along approximately 5 miles of RD 17 levees (see Figures 2-9a through 2-9c¢). Table 2-12 summarizes
the Requester’s Preferred Alternative and provides a comparison to all the features that make up the
preferred repairs for the 19 Phase 3 Repair Project elements, and the features constructed during the
2017 Emergency Response Construction Project and the 2019 CP Construction Project.

FEIS USACE
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Table 2-12. Comparison of the Requester’s Preferred Alternative with RD 17 Phase 3 Repair Project Features
Completed in 2017 under the Emergency Declaration and Those Completed in 2019 under the
Categorical Permission

Phase 3 Repair Project Phase 3 Repair Project Features Phase 3 Repair Project Features Phase 3 Repair Project Features
Type of Major Features of Preferred Constructed as Part of the 2017 Constructed as Part of the 2019 Remaining To Be Constructed—
Element Remediation Repairs Emergency Project Categorical Permission Project Requester’s Preferred Alternative
la Under seepage Construct approximately 590 Constructed approximately 350 None. Construct approximately 240
and feet of seepage berm feet of seepage berm feet of seepage berm
(approximately 110 feet wide)  (approximately 110 feet wide) to (approximately 110 feet wide)
through and approximately 590 feet of = meet required exit gradients. and approximately 590 feet of
seepage chimney drain to meet required chimney drain to meet required
exit gradients. Construct PG&E exit gradients. Construct PG&E
high-voltage tower footing high-voltage tower footing
raisings. Place levee fill material raisings. Place levee fill material
along landside of existing levee along landside of existing levee
slope where needed to provide slope where needed to provide
minimum 3:1 slope and 20-foot minimum 3:1 slope and 20-foot
levee crown width. levee crown width.
Ib Under seepage Fill existing depression to Filled existing depression to Constructed approximately 130 None.
and approximately 300 feet from toe  approximately 300 feet from toe feet of chimney drain in existing
of existing levee. Construct of existing levee. Constructed seepage berm to meet required
through approximately 130 feet of approximately 130 feet of exit gradients. Placed levee fill
seepage seepage berm (approximately 80 seepage berm on top of fill to material along landside of
feet wide) and approximately 130 meet required exit gradients. The existing levee slope where
feet of chimney drain on top of fill constructed seepage berm width needed to provide minimum 3:1
to meet required exit gradients.  is approximately 80 feet. slope and 20-foot levee crown
Place levee fill material along width.
landside of existing levee slope
where needed to provide
minimum 3:1 slope and 20-foot
levee crown width.
le Under seepage Construct approximately 655 Constructed approximately 655 Constructed approximately 655 None.
and feet of seepage berm feet of seepage berm to meet  feet of chimney drain in existing
(approximately 70 feet wide) and required exit gradients. The seepage berm to meet required
tsrgg;agge approximately 655 feet of constructed seepage berm width exit gradients. Placed levee fill

chimney drain to meet required
exit gradients. Place levee fill
material along landside of
existing levee slope where
needed to provide minimum 3:1
slope and 20-foot levee crown
width. Relocate power poles.

is approximately 70 feet.

material along landside of
existing levee slope where
needed to provide minimum 3:1
slope and 20-foot levee crown
width. Relocated power poles.



saAljeusa)yY

yv-¢

109l0u1d Jiedey abedasag soAa7 /| QH-€ 9Seud

30VvsSN

Si34

Table 2-12. Comparison of the Requester’s Preferred Alternative with RD 17 Phase 3 Repair Project Features
Completed in 2017 under the Emergency Declaration and Those Completed in 2019 under the
Categorical Permission

Phase 3 Repair Project Phase 3 Repair Project Features Phase 3 Repair Project Features Phase 3 Repair Project Features
Type of Major Features of Preferred Constructed as Part of the 2017 Constructed as Part of the 2019 Remaining To Be Constructed—
Element Remediation Repairs Emergency Project Categorical Permission Project Requester’s Preferred Alternative
llab Under seepage Construct approximately 2,600 None. None. Construct approximately 2,600
and feet of cutoff wall to meet feet of cutoff wall to meet
throuah required exit gradients. Depth of required exit gradients. Depth of
g cutoff wall would vary from 40 to cutoff wall would vary from 40 to
seepage 60 feet. Cutoff wall would 60 feet. Cutoff wall would involve
involve degrading top one-third degrading top one-third to one-
to one-half of levee crown and half of levee crown and would
would begin with 1:1 cut at begin with 1:1 cut at waterside
waterside crown. Place levee fill crown. Place levee fill material
material along landside of along landside of existing levee
existing levee slope where slope where feasible to provide
feasible to provide minimum 3:1 minimum 3:1 slope and 20-foot
slope and 20-foot levee crown levee crown width.
width.
llla through Construct approximately 4,750 None Constructed approximately None.
seepage feet of chimney drain in existing 4,750 feet of chimney drain in
seepage berm to meet required existing seepage berm to meet
exit gradients. Place levee fill required exit gradients. Placed
material along landside of levee fill material along landside
existing levee slopes where of existing levee slopes where
feasible to provide minimum 3:1 feasible to provide minimum 3:1
slopes and 20-foot levee crown slopes and 20-foot levee crown
widths. widths.
Ilib Under seepage Construct approximately 720 Constructed approximately 720 Constructed approximately 720 None.
and feet of seepage berm feet of seepage berm to meet  feet of chimney drain in existing
(approximately 90 feet wide) and required exit gradients. The seepage berm to meet required
through approximately 720 feet of constructed seepage berm width exit gradients. Placed levee fill
seepage chimney drain to meet required is approximately 90 feet. material along landside of
exit gradients. Place levee fill existing levee slope where
material along landside of needed to provide minimum 3:1
existing levee slope where slope and 20-foot levee crown
needed to provide minimum 3:1 width.
slope and 20-foot levee crown
width.
IVa Under seepage Construct approximately 525 Constructed approximately 450 Constructed approximately 450 Fill in existing drainage sump,

and

through
seepage

feet of seepage berm

approximately 525 feet of
chimney drain to meet required

feet of seepage berm to meet
(approximately 90 feet wide) and required exit gradients. The
constructed seepage berm width
is approximately 90 feet.

feet of chimney drain in existing
seepage berm to meet required
exit gradients. Placed levee fill
material along landside of

relocate existing power pole and
pump station, and construct
remaining 75 feet of seepage
berm and chimney drain.
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Table 2-12. Comparison of the Requester’s Preferred Alternative with RD 17 Phase 3 Repair Project Features
Completed in 2017 under the Emergency Declaration and Those Completed in 2019 under the
Categorical Permission
Phase 3 Repair Project Phase 3 Repair Project Features Phase 3 Repair Project Features Phase 3 Repair Project Features
Type of Major Features of Preferred Constructed as Part of the 2017 Constructed as Part of the 2019 Remaining To Be Constructed—
Element Remediation Repairs Emergency Project Categorical Permission Project Requester’s Preferred Alternative
exit gradients. Place levee fill existing levee slope where
material along landside of needed to provide minimum 3:1
existing levee slope where slope and 20-foot levee crown
needed to provide minimum 3:1 width.
slope and 20-foot levee crown
width. Relocate power pole and
install new pump station.
Ve Under seepage Construct approximately 1,100- None None. Construct approximately 1,100-

and

through
seepage

foot-long setback levee
containing approximately 300
feet of seepage berm and
approximately 1,100 feet of
cutoff wall to meet required exit
gradients. Depth of the cutoff
wall would be approximately 60
feet. Cutoff wall would involve
degrading the top one-third to
one-half of the levee crown and
would begin with a 1:1 cut at the
waterside crown. Seepage berm
would be a minimum of 65 feet
wide. Install riprap on waterside
of existing levee above the high-
tide line where it would intersect
setback levee. After setback
levee is completed, remove 400
linear feet of the existing levee
above the high-tide line on the
downstream side of oxbow.
Grade approximately 8 acres of
setback area to drain to the river
through the downstream
opening in the remnant levee,
and restore at least 9.9 acres,
and up to 11.1 acres, of riparian
scrub and great valley oak
woodland in the area between
the landside toe of the setback
levee and the river.

foot-long setback levee
containing approximately 300
feet of seepage berm and
approximately 1,100 feet of
cutoff wall to meet required exit
gradients. Depth of the cutoff
wall would be approximately 60
feet. Cutoff wall would involve
degrading the top one-third to
one-half of the levee crown and
would begin with a 1:1 cut at the
waterside crown. Seepage berm
would be a minimum of 65 feet
wide. Install riprap on waterside
of existing levee above the high-
tide line where it would intersect
setback levee. After setback
levee is completed, remove 400
linear feet of the existing levee
above the high-tide line on the
downstream side of oxbow.
Grade approximately 8 acres of
setback area, to drain to the
river through the downstream
opening in the remnant levee,
and restore at least 9.9 acres,
and up to 11.1 acres, of riparian
scrub and great valley oak
woodland in the area between
the landside toe of the setback
levee and the river.
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Table 2-12. Comparison of the Requester’s Preferred Alternative with RD 17 Phase 3 Repair Project Features
Completed in 2017 under the Emergency Declaration and Those Completed in 2019 under the
Categorical Permission

Phase 3 Repair Project Phase 3 Repair Project Features Phase 3 Repair Project Features Phase 3 Repair Project Features
Type of Major Features of Preferred Constructed as Part of the 2017 Constructed as Part of the 2019 Remaining To Be Constructed—
Element Remediation Repairs Emergency Project Categorical Permission Project Requester’s Preferred Alternative
Va and Vla.1 Under seepage Where feasible, place levee fill Constructed approximately None. Where feasible, place levee fill
and material along landside of 5,900 feet of seepage berm to material along landside of
existing levee slope where provide increased emergency existing levee slope where
through needed to provide minimum 3:1 flood protection. The needed to provide minimum 3:1
seepage slope and 20-foot levee crown  constructed seepage berm width slope and 20-foot levee crown
width. Construct 9,500 feet of  is approximately 60 feet. width. Construct 9,500 feet of
continuous cutoff wall to meet continuous cutoff wall to meet
required exit gradients. Depth of required exit gradients. Depth of
cutoff walls would vary from 60 cutoff walls would vary from 60
to 85 feet. Cutoff wall would to 85 feet. Cutoff wall would
involve degrading top one-third involve degrading top one-third
to one-half of levee crown and to one-half of levee crown and
would begin with 1:1 cut at would begin with 1:1 cut at
waterside crown. Open-cut waterside crown. Open-cut
method would be used for all method would be used for all
cutoff walls. The existing levee cutoff walls. The existing levee
would be widened where would be widened where
necessary as part of cutoff wall necessary as part of cutoff wall
construction. construction.
Via.4 Under seepage Construct approximately 70 feet None. None. Construct approximately 70 feet
and of cutoff wall to meet required of cutoff wall to meet required
exit gradients. Depth of cutoff exit gradients. Depth of cutoff
through wall would vary from 90 to 100 wall would vary from 90 to 100
seepage feet. Cutoff wall would involve feet. Cutoff wall would involve
degrading top one-third to one- degrading top one-third to one-
half of levee crown and would half of levee crown and would
begin with 1:1 cut at waterside begin with 1:1 cut at waterside
crown. Place levee fill material crown. Place levee fill material
along landside of existing levee along landside of existing levee
slope where feasible to provide slope where feasible to provide
minimum 3:1 slope and 26-foot minimum 3:1 slope and 26-foot
levee crown width. levee crown width.
Vib Under seepage Construct approximately 2,050 At the southern end of element At the southern end of element  Construct approximately 2,050

and

through
seepage

feet of cutoff wall to meet VIb, constructed approximately
required exit gradients. Depth of 50 feet of seepage berm to tie
cutoff wall would vary from 70 to into the new seepage berm at
80 feet. Cutoff wall in levee element Vic and meet required
prism would involve both deep  exit gradients. The constructed
slurry mix construction and

VIb, constructed approximately
400 feet of seepage berm to
meet required exit gradients.
The constructed seepage berm

width is approximately 400 feet.

feet of cutoff wall to meet
required exit gradients. Depth of
cutoff wall would vary from 70 to
80 feet. Cutoff wall in levee
prism could involve deep slurry
mix construction or degrading
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Table 2-12. Comparison of the Requester’s Preferred Alternative with RD 17 Phase 3 Repair Project Features
Completed in 2017 under the Emergency Declaration and Those Completed in 2019 under the
Categorical Permission
Phase 3 Repair Project Phase 3 Repair Project Features Phase 3 Repair Project Features Phase 3 Repair Project Features
Type of Major Features of Preferred Constructed as Part of the 2017 Constructed as Part of the 2019 Remaining To Be Constructed—
Element Remediation Repairs Emergency Project Categorical Permission Project Requester’s Preferred Alternative
degrading top one-third to one- seepage berm width was top one-third to one-half of levee
half of levee crown and would  approximately 100 feet. crown beginning with 1:1 cut at
begin with 1:1 cut at waterside waterside crown.
crown.
Vicde Under seepage At element Vlc, construct At element Vlc, constructed At element Vlc, constructed At element Vlc, construct
and approximately 250 feet of approximately 250 feet of additional seepage berm on the approximately 250 feet of cutoff
th h seepage berm (approximately  seepage berm to meet required landside of the existing 250 feet wall to tie into cutoff wall in
roug 100 feet wide) and exit gradients. The constructed of seepage berm to meet element VIb. Depth of cutoff wall
seepage approximately 300 feet of seepage berm width is required exit gradients. The would vary from 70 to 80 feet

chimney drain to meet required
exit gradients, and construct a
new earthen railroad
embankment to replace the
existing wooden trestle bridge.

At element VId, construct
approximately 150 feet of
seepage berm (approximately
100 feet wide) and 150 feet of
chimney drain to meet required
existing gradients and raise
grade.

At element Vle, construct
approximately 250 feet of
subgrade seepage collection
drain system and 250 feet of
chimney drain to meet required
exit gradients, raise
approximately 200 feet of
parking lot grade, and widen
levee.

approximately 100 feet.

At element VId, constructed
approximately 150 feet of
seepage berm to meet required
exit gradients and raised grade.
The constructed seepage berm
width is approximately 100 feet.

At element Vle, constructed
approximately 250 feet of
subgrade seepage collection
drain system to meet required
exit gradients and raised
approximately 200 feet of
parking lot grade, and widened
levee.

additional seepage berm width
is approximately 300 feet for a
total width of approximately 400
feet.

At element VId, constructed
approximately 150 feet of
chimney drain in the existing
seepage berm to meet required
exit gradients.

At element Ve, constructed
approximately 100 feet of
chimney drain in the existing
seepage berm to meet required
exit gradients and widen levee.

and could involve deep slurry
mix construction or degrading
top one-third to one-half of levee
crown beginning with 1:1 cut at
waterside crown. Construct a
new earthen railroad
embankment to replace the
existing wooden trestle bridge.

None.

None.
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Table 2-12. Comparison of the Requester’s Preferred Alternative with RD 17 Phase 3 Repair Project Features
Completed in 2017 under the Emergency Declaration and Those Completed in 2019 under the

Categorical Permission

Phase 3 Repair Project Phase 3 Repair Project Features Phase 3 Repair Project Features Phase 3 Repair Project Features
Type of Major Features of Preferred Constructed as Part of the 2017 Constructed as Part of the 2019 Remaining To Be Constructed—
Element Remediation Repairs Emergency Project Categorical Permission Project Requester’s Preferred Alternative
Vllb Under seepage Construct approximately 350 Constructed approximately 350 Constructed approximately 350 None.
and feet of seepage berm feet of seepage berm to meet  feet of chimney drain to meet
(approximately 135 feet wide)  required exit gradients. The required exit gradients. Placed
through and 350 feet of chimney drain to constructed seepage berm width levee fill material along landside
seepage meet required exit gradients. is approximately 135 feet. of existing levee slope where
Place levee fill material along needed to provide minimum 3:1
landside of existing levee slope slope and 20-foot levee crown
where needed to provide width.
minimum 3:1 slope and 20-foot
levee crown width.
Vile Under seepage Construct approximately 2,500 None. None. Construct approximately 2,500
and feet of cutoff wall to meet feet of cutoff wall to meet
required exit gradients. Depth of required exit gradients. Depth of
through cutoff wall would vary from 60 to cutoff wall would vary from 60 to
seepage 120 feet. Deep slurry mixing 120 feet. Deep slurry mixing
method would be used. Place method would be used. Place
levee fill material along landside levee fill material along landside
of existing levee slope where of existing levee slope where
feasible to provide minimum 3:1 feasible to provide minimum 3:1
slope and 20-foot levee crown slope and 20-foot levee crown
width. Soil removed during levee width. Soil removed during levee
degradation would be stockpiled degradation would be stockpiled
on adjacent RD 17 property and on adjacent RD 17 property and
used for rebuilding the levee at used for rebuilding the levee at
these locations or used for fill at these locations or used for fill at
other locations in the Phase 3 other locations in the Phase 3
Repair Project. Repair Project.
Vilg Under seepage Construct approximately 400 None. Constructed approximately 400 None.
and feet of seepage berm feet of seepage berm (minimum
throuah (approximately 65 feet wide) and 65 feet wide) and 400 feet of
g 400 feet of chimney drain to chimney drain to meet required
seepage exit gradients. Placed levee fill

meet required exit gradients.
Place levee fill material along
landside of existing levee slope
where needed to provide
minimum 3:1 slope and 20-foot
levee crown width.

material along landside of
existing levee slope where
needed to provide minimum 3:1
slope and 20-foot levee crown
width.

Note: PG&E = Pacific Gas and Electric Company.

Source: Data provided by Kjeldsen, Sinnock & Neudeck, Inc. in 2014, updated 2017



Additional activities that would occur under the Requester’s Preferred Alternative would generally be
the same as previously described for Alternative 1. Any differences would be as follows:

= Right-of-Way Acquisition: Land acquisition is proposed adjacent to elements Ia, Ilab, I[Vc, Va—
Vla.l, Vla.4, Vlc, and Vlle, totaling approximately 23.26 acres.

* Encroachment Management: Certain features (including the power poles discussed previously),
vegetation, and a variety of agriculture-related facilities (e.g., irrigation infrastructure, fences) are
within the footprint of the Requester’s Preferred Alternative (Table 2-13). Utility and agricultural
infrastructure would be relocated as needed to accommodate the levee repairs, and any pipelines or
other underground utility crossings would be replaced as needed. Other encroachments in the Phase
3 Repair Project area would be removed or relocated as required to meet the criteria of USACE,
CVFPB, and FEMA.

Table 2-13. Encroachments within the Requester’s Preferred Alternative
Element Encroachments
la Irrigation lines, gas lines, drainage, irrigation pipe outfall, overhead high-voltage electric lines
llab Survey markers, overhead electric lines, fence, pipe

Overhead electric lines, fence, storm drain, irrigation line, sheet pilings, irrigation pump, service pole, trees,

Va steel pipe associated with pump, storm drain
Ve Elderberry shrubs, chain-link fence, toe drains, concrete trail, wall, tree
Storm drain abandoned power pole and wooden barricade, City of Lathrop pipe and air valve, fence and
Va-Vla.1 L.
gate, pump, San Joaquin River outfall structure
Viad Gas line, overhead electric line, underground electric line, fence, irrigation line, storm drain, irrigation
’ pipeline
Vib Trees
Storm drain, haul routes, gas line, high-pressure gas main, street lights, retaining wall, restroom facility, septic
Vi tank, irrigation water tank, leach field, air valves, fiber optic line, overhead electric line, irrigation line, pump
c . ; S .
station, fence, pavement, vegetation, abandoned telephone pole and appurtenances, utility pipes, parking
lot, Union Pacific Railroad
Vile Union Pacific Railroad, gate utility vault, storm drain control unit, storm drain outfall, overhead electric lines,

fence, streetlight, sheet pile wall, water line, power pole, sidewalk, fence

Note: Encroachments in bold to be removed/relocated.
Source: Data compiled by AECOM in 2014

Construction Schedule and Methods

Construction of the Requester’s Preferred Alternative would occur on the same general schedule and
include a potential work window variance with conditions and commitments as described previously for
Alternative 1.

Approximately 153,500 cubic yards of imported material (i.e., soil, aggregate, cement) would be
required to construct levee repairs proposed under the Requester’s Preferred Alternative (Table 2-14).
As for Alternatives 1 and 2, materials would be hauled to work sites from commercial sources up to 11
miles away, with an average round-trip distance for truck hauls of approximately 8 miles. The assumed
construction season would be the same as Alternatives 1 and 2 (123 days) and would be based on the
same haul truck capacity as for Alternatives 1 and 2. About 81 trips per day would be required to

USACE FEIS
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transport the material. Crew size, shifts, and concurrent construction activities also would be the same as
described for Alternatives 1 and 2.

Personnel, equipment, and imported materials would be transported to the levee using the same surface
roads connecting with Interstate 5 or State Route 120, as described for Alternatives 1 and 2 (see

Figure 2-10). The primary corridors where construction activity would take place would be public
roadways on and within 300 feet of the levees, existing unpaved roads used for access to work sites, and
levee patrol roads on top of the levee crown.

The sequence of activities and equipment to be used for all levee improvements, except the setback
levee (e.g., seepage berms, cutoff walls), would be the same as described for Alternative 1 (see
Table 2-7), and for the setback levee, would be the same as described for Alternative 2 (see

Table 2-11).

Table 2-14. Quantities of Imported Fill Required for the Requester’s Preferred

Alternative
Material Type Quantity

Seepage berm 14,000 tons/7,000 cy
Levee fill 262,000 tons/131,000 cy

Drain rock 11,000 tons/5,500 cy

Filter material (3/8-inch sand) 3,000 tons/1,500 cy

Aggregate base 17,000 tons/8,500 cy

Asphalt concrete 0 tons/0 cy

Total 307,000 tons/153,500 cy

Note: cy = cubic yards.
Source: Data provided by MacKay and Somps in 2019; data compiled by Ascent Environmental in 2019
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Chapter 3. Affected Environment,
Environmental Consequences,
and Mitigation Measures

This chapter describes the approach to the Phase 3 Repair Project environmental analysis, details the
existing conditions in the Phase 3 Repair Project area, analyzes the significant environmental effects of
the Phase 3 Repair Project, and presents mitigation measures, organized by environmental topic.

3.1 Approach to the Environmental Analysis

The Council on Environmental Quality (CEQ) regulations for implementing NEPA specify that a
Federal agency preparing an EIS must consider the effects of the Proposed Action or the Requester’s
Preferred Alternative and alternatives under consideration on the environment; these include effects on
ecological, aesthetic, and historical and cultural resources, and economic, social, and health effects. An
EIS must also discuss possible conflicts with the objectives of Federal, state, regional, and local adopted
land use plans, policies, or controls for the area concerned; energy requirements and conservation
potential; urban quality; the relationship between short-term uses of the environment and long-term
productivity; and irreversible or irretrievable commitments of resources. An EIS must identify relevant,
reasonable mitigation measures that are not already included in the Proposed Action or the Requester’s
Preferred Alternative and alternatives under consideration that could avoid, minimize, rectify, reduce,
eliminate, or compensate for the project’s adverse environmental effects (40 Code of Federal
Regulations 1502.14, 1502.16, 1508.8).

An environmental document prepared to comply with NEPA must consider the context and intensity of
the environmental effects that would be caused by, or result from, the alternatives under evaluation and
determine whether effects are significant.

3.1.1 Section Contents

Sections 3.2 through 3.16 of this FEIS follow the same general format and are each organized into the
following major components:

Regulatory Setting: The “Regulatory Setting” section in each issue area identifies current Federal and
State laws and regulations relevant to RD 17. (More detailed descriptions of the relevant Federal laws
and regulations are presented in Chapter 5, “Compliance with Federal Environmental Laws and
Regulations.”) Because this FEIS is prepared by a Federal lead agency (i.e., USACE), the regulatory
framework focuses on Federal laws, regulations, plans and policies that are relevant to the Phase 3
Repair Project. However, in certain topic areas where regional or local laws, regulations, plans and
policies have a direct bearing on and relationship to the thresholds of significance, a state and/or
regional or local regulatory framework is also presented for informational purposes and to assist with
NEPA review.

Environmental Setting: The baseline environmental conditions assumed in this FEIS for analyzing the
effects of the Phase 3 Repair Project generally consist of the existing physical environment as of April
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23, 2010, the date when RD 17 published the Notice of Intent to prepare the DEIS/DEIR for Phase 3 of
the RD 17 Levee Seepage Repair Project in the Federal Register. However, where appropriate,
environmental conditions have been updated to include present conditions. This portion of each Chapter
3 section constitutes the “Affected Environment” section required under NEPA.

Methodology and Thresholds of Significance: This subsection describes the methods, process,
procedures, and/or assumptions used to formulate and conduct the effect analysis. It also presents the
significance criteria (or “thresholds of significance”) used to define the level at which an effect would be
considered significant. Thresholds may be quantitative or qualitative; they may be based on agency or
professional standards or on legislative or regulatory requirements that are relevant to the effect analysis.
The basis for determining the significance of effects for the FEIS effects analysis is based on
professional standards, project-specific criteria developed by the lead agency to address potential effects
unique to the project’s location and elements. The significance thresholds were developed in the joint
DEIS/DEIR based on NEPA and California Environmental Quality Act (CEQA) requirements and have
been retained to the extent that they are consistent with the requirements for determining significance
under 40 CFR 1508.27. These thresholds encompass the factors taken into account under NEPA to
determine the significance of an action in terms of its context and the intensity of its effects. For
consistency between the NEPA and CEQA documents developed for this proposed project, this FEIS
uses a combination of NEPA and CEQA terminology.

Effects and Mitigation Measures: This analysis examines the significant effects that would occur with
implementation of an alternative under consideration. Effects and mitigation measures are numbered
sequentially in each section, with mitigation measures corresponding to the effect being addressed. For
instance, effects identified in Section 3.2, “Agricultural Resources,” are numbered Effect 3.2-a, Effect
3.2-b, and so on, and Mitigation Measure 3.2-a corresponds with Effect 3.2-a. An effect title precedes
the analysis of the effect as applicable to each alternative. The discussions that follow the effect title
include substantial evidence to support a significance conclusion, which is stated in bold at the end of
each alternative’s effect analysis.

Many of the significant effects that may result from implementation of the action alternatives would be
temporary effects resulting from construction activities, including the hauling of borrow material and the
movement of heavy construction equipment. However, effects related to most agricultural land
conversion, modification and loss of habitats, including fill of waters of the United States, and
disturbance of cultural resources would be either short-term effects or permanent long-term effects.

Following each discussion of a significant or potentially significant effect, mitigation measures are
identified, where available and feasible, to avoid, minimize, rectify, or reduce the effect to a less-than-
significant level. Council on Environmental Quality NEPA Implementing Regulations (Co