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Executive Summary
Introduction
The Lower San Joaquin Levee District (LSJLD; District) is preparing this system assessment of the
Lower San Joaquin River Flood Control Project (Project) as part of the Upper San Joaquin River
(USJR) Regional Flood Management Plan (RFMP). The goals of this assessment are to provide
the District, California Department of Water Resources (DWR), Central Valley Flood Protection
Board (CVFPB), and other State of California (State) and federal agencies with an overview of
existing flood infrastructure, flood management issues, and system deficiencies; to offer
proposed improvements to restore the Project to its original published design capacity; and to
improve the resilience of the Project to prepare for future more extreme hydrologic conditions.

This reconnaissance-level assessment incorporates available information from State and federal
agencies but focuses on incorporation of local knowledge and experience. It identifies and
prioritizes potential capital improvements, actions, and recommended studies. Although the
District maintains the flood system through their operations and maintenance (O&M) charter
(LSJRFCP 1978), the State owns the Project. Maintenance is within the scope of the District’s
budget and O&M manual (LSJRFCP 1978), but capital projects are outside of the scope of the
District’s agreement with the CVFPB and are the responsibility of the State.

Approach
The assessment of the Project accomplishes the following:

¶ Documents existing flood risk conditions along the San Joaquin River and flood bypasses
from reports and inspections by various agencies such as DWR, U.S. Bureau of Reclamation
(Reclamation or USBR), the USJR RFMP, and the District.

¶ Identifies flooding problems and issues, such as subsidence, seepage, and aging
infrastructure, organized by levee unit (LU).

¶ Identifies and prioritizes potential capital improvements, actions, and studies needed to
restore the published design capacity and enhance resilience to future extreme hydrologic
conditions.

¶ Identifies potential State and federal funding sources.
¶ Coordinates this assessment with other planning efforts in the region.

This report uses the best available existing information and does not include new system
modeling or study material.
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Flood Management Issues and System Deficiencies
Figure ES-1 shows the overall Project with LU notation, District facilities, and essential facilities
(such as schools and hospitals). Major concerns and proposed system improvements, to
address the concerns, were developed for each LU. Major concerns for the Project include the
following:

¶ Channel Capacity Issues – Current channel capacity estimates were obtained from the
following:
á 2022 Flood System Status Report Update (FSSR; DWR 2022b)

á Hydrologic Engineering Center – River Analysis System (HEC-RAS) modeling results from
2024 Central Valley Floodplain Evaluation and Delineation data provided by DWR
(2024), or District-provided information on high flows during winter 2023
(District 2023a, 2023b)

¶ Levee Deficiencies – Deficiencies include historical levee breaches, historical levee
overtopping, subsidence, sedimentation, significant levee vegetation, seepage, sand boils,
erosion, sinkholes, geometry, freeboard, structural and slope stability, and Non-Urban
Levee Evaluation (NULE) overall hazard classification (DWR 2022b).
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System Improvements and Prioritization
System improvements were developed based on flood management issues and deficiencies
documented in the FSSR (DWR 2022b), NULE, draft Non-Urban Levee Seepage Evaluation
(NULSE; DWR forthcoming), USJR RFMP (SJRFCPA 2015), and field observations from the 2023
and 2024 flood seasons. These system improvements are for assessment purposes only and are
reconnaissance-level concepts developed during the desktop study system evaluation. The list
includes system improvements developed during the 2015 USJR RFMP, the 2022 Central Valley
Flood Protection Plan Update efforts (DWR 2022a), the Firebaugh Multi-Benefit Flood
Management Project Flood Risk Reduction Feasibility Study (Gouveia 2022), and during this
assessment. Similar to the 2015 USJR RFMP (SJRFCPA 2015), the system improvements are
prioritized into three tiers, with Tier 1 considered the highest priority. The following criteria
were used to categorize system improvements into the appropriate tier:
¶ Tier 1

á Channel Sediment Excavation. Levee reaches with greater or equal to 50% estimated
reduced flow from the published design flow.

á Slurry Wall Installation. Levee reaches identified by draft NULSE (DWR forthcoming) or
the Fall 2022 Levee Maintenance Deficiency Summary Report (Fall 2022 DWR Inspection
Report; DWR 2022c) where serious or critical sites are identified.

á Other system improvements based on correspondence with the District.

á Tier 1 system improvements respond to significant public safety threats.

¶ Tier 2
á Channel Sediment Excavation. Levee reaches with less than 50% to 20% estimated

reduced flow from the published design flow.

á Other system improvements based on correspondence with the District.

á Tier 2 system improvements respond to additional public safety threats after Tier 1.

¶ Tier 3
á Channel Sediment Excavation. Levee reaches with less than 20% estimated reduced flow

from the published design flow.

á Other system improvements based on correspondence with the District.

á Tier 3 system improvements respond to minor threats to public safety while providing
additional improvements.

The list of Tier 1 prioritized system improvements, with estimated costs, is presented in Table ES-1.
These system improvements are needed to address major concerns and restore the system to its
original published design capacity. As funding becomes available, Tier 1 system improvements
should be implemented first. The approximate total cost for the projects is $1.31 billion, with
$529 million assigned to Tier 1 projects. The cost estimates are approximate given the conceptual
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definitions of the proposed system improvements. Several recommended studies would lead to the
identification of additional system improvements and refined cost estimates.
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Table ES-1. Tier 1 System Improvements and Cost Estimates

Tier System Improvement Description Status 2026 Value Estimated Cost Assumptions Source
Document

1 Channel Sediment
Excavation at LU 5/6
LMs 0 to 3.7

Excavate sedimentation areas to reduce the estimated constricted flow (67% of published
design flow).

To be developed $83,800,000 Cost estimate for sediment excavation is
$57.40 per CY (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Evaluation of Sediment
Removal

Study to be developed. Identify the most efficient locations from which to remove sediment
buildup. Preliminary locations and cost estimates are given in this table based on a reduction
in capacity; however, a more detailed study (such as operational justification for sediment
removal and costs of trucking and disposal) should be implemented before proceeding with
these projects.

To be developed $200,000-
$400,000

High-level cost estimate for studies is
based on engineering judgment.

--

1 Comprehensive
Evaluation of All
Control Structures

This evaluation would include the Mariposa, Chowchilla, Eastside, and Owens Creek (including
the Owens Creek Bridge) Control Structures. This evaluation would exclude Sand Slough and
San Joaquin River Control Structures. The current DWR inspection reports provide ratings on
control structures for the District. Three were determined to be minimally acceptable
according to the Fall 2022 DWR Inspection Report (DWR 2022c) (Ash Slough Drop Structure 3,
the San Joaquin River Structure, and the Sand Slough Structure); the San Joaquin River
Structure has been closed for years and is nonoperational. The Sand Slough Drop Structure is
being considered for removal. The evaluation would provide a comprehensive technical and
engineering analysis to determine actions needed for rehabilitation or replacement. USBR is
also considering control structure improvements as part of the SJRRP; however, this does not
include the District system along the bypass channels. The Owens Creek Control Structure is
planned to be investigated under DWR's FSRP in late 2024, along with the Sand Slough
Structure and the San Joaquin River Structure. Owens Creek Control Structure is a part of the
SPFC, owned by the State, and listed under District as-builts. For the last 10 years, DWR
inspectors have marked it as unacceptable. A feasibility study is needed to assess the options
for repair of the Owens Creek Control Structure versus replacement.

To be developed $200,000-
$400,000

High-level cost estimate for studies is
based on engineering judgment.

District-
identified (2023–
2024)

1 Rehabilitation of San
Joaquin River Control
Structure

Settlement has occurred at the San Joaquin River Control Structure, resulting in the wing walls
separating from the structure. The wing wall backfill could be excavated and the voids grouted
under the spread footings, or spread footings could be added or enlarged to minimize further
settlement. This is a high-priority project for the District. Depending on phasing or timing, the
design could be coordinated with the SJRRP 2B project to allow incorporation of fish passage
or habitat restoration elements within the project footprint. However, it is also possible that
improvements to the San Joaquin River Control Structure resulting from implementation of
Reach 2B would occur as a separate project.

To be developed $1,030,000 Project was developed as part of the
2015 USJR RFMP in 2014 dollars. Costs
were escalated to 2026 dollars and
increased based on engineering
judgment.

2015 USJR RFMP
(SJRFCPA 2015)

1 Rehabilitation of
Chowchilla Canal
Bypass Control
Structure

Similar to the Rehabilitation of San Joaquin River Control Structure, the overall condition of
the Chowchilla Canal Bypass Control Structure requires rehabilitation, including repair of
wing walls, general concrete structure, and gates.

To be developed $1,030,000 Same cost as Rehabilitation of San
Joaquin River Control Structure project
was assumed.

District-
identified (2023–
2024)

1 Levee Assessment —
Upstream of
Chowchilla Canal
Bypass Control
Structure

Many boils and a large amount of erosion and seepage occurred upstream of the bifurcation
in the 2023 water year. Potential system improvements could include levee rehabilitation or
slurry walls. This area includes approximately 4 miles on both the right and left banks.

To be developed $150,000-
$300,000

High-level cost estimate for studies is
based on engineering judgment.

--
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Tier System Improvement Description Status 2026 Value Estimated Cost Assumptions Source
Document

1 Slurry Wall on LU 24
from LMs 0 to 8.34

Install slurry wall because of the following issues. The draft NULSE PI Score is 93 (DWR
forthcoming). The District identifies seepage as the most significant issue and cites 20+ years
of seepage issues for the entire levee. Draft NULSE reports critical seepage issues for the
entire levee length from LMs 0 to 8.3. This segment has experienced extensive under-
seepage and boils at multiple locations approximately between LM 0.0 and LM 3.9. Seepage
has historically been observed along the landside toe, which indicates that under-seepage
issues may be of more significant concern. Previous site reconnaissance indicates seepage
berms have been placed in some of the previously identified locations; however, the District
reports that the levee experiences chronic boils and seepage during high-water events. The
Fall 2022 DWR Inspection Report (DWR 2022c) identifies four critical and one serious
seepage sites at LMs 0.8, 1.6, 1.7, 2.8, and 3.6 to 3.8. NULE states that the entire levee does
not meet criteria for through-seepage or under-seepage hazard. The 2022 FSSR identifies
more than five historical boil sites from LMs 0.3 to 1.2 (DWR 2022b).

To be developed $24,300,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Slurry Wall on LU 6
from LMs 12 to 18

Improve Eastside Bypass levees in areas of subsidence from El Nido Crossing to Sandy Mush
Road (LMs 12 to 18). Subsidence occurs from Avenue 7 in Madera County to Washington
Road in Merced County, but the capacity issues are downstream of Washington Road North
to Mariposa Bypass. The levees in this area have been increased in size three times since
their original design, and the concern now is the integrity of the levees rather than the
height. This levee reach has an estimated reduced flow of 34% from the published design
flow.

To be developed $17,500,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

2015 USJR RFMP
(SJRFCPA 2015)

1 Eastside Bypass (LUs 5
and 6) Drop Structures

Construct four drop structures in the Eastside Bypass to aid in addressing seepage,
sedimentation, and capacity issues from LMs 8.8 to 28.6, which includes Sandy Mush Road
to Washington Road (LMs 12 to 20).

To be developed $82,500,000 Appendix E provides detailed cost
estimates. As-built drawings for Ash
Slough drop structures were referenced.

District-
identified (2023–
2024)

1 Slurry Wall on LU 23
from LMs 0 to 10.23

Install slurry wall because of the following issues. The draft NULSE PI Score is 83 (DWR
forthcoming). The District identifies seepage as the most significant issue and cited 20+ years
of seepage issues for the entire levee. Draft NULSE reports critical seepage issues for the
entire levee length of LMs 0 to 10.2. This segment experienced boils and seepage at multiple
locations in 1997, between approximately LM 0.5 and LM 1.8. A seepage berm was
constructed under the PL 84-99 program, between LM 0.6 and LM 1.5. However, the District
reports that the segment still experiences chronic boils and seepage during high-water
events. Through-seepage is generally not as significant of a problem as under-seepage. The
Fall 2022 DWR Inspection Report cites three critical seepage sites located at LMs 0.2 to 0.6,
1.9, and 3.6 (DWR 2022c). NULE states that the entire levee does not meet criteria for
through-seepage hazard. The 2022 FSSR identified fewer than five historical boil sites from
LMs 0.3 to 1.2 (DWR 2022b).

To be developed $29,900,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Slurry Wall on LU 6
from LMs 0 to 9.64

Install slurry wall because of the following issues. The draft NULSE PI Score is 86 (DWR
forthcoming). The 2022 FSSR identified more than five historical seepage sites along the
levee (DWR 2022b).

To be developed $28,200,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Evaluation of Ash
Slough Drop Structures

The existing drop structures were built in the late 1960s. Ash Slough Drop Structure 3 was
determined to be minimally acceptable according to the Fall 2022 DWR Inspection Report
(DWR 2022c). The drop structure bays will also need to be evaluated.

To be developed $200,000-
$400,000

High-level cost estimate for studies is
based on engineering judgment.

2015 USJR RFMP
(SJRFCPA 2015)
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Tier System Improvement Description Status 2026 Value Estimated Cost Assumptions Source
Document

1 Third-Party Impacts
Caused by the San
Joaquin River
Restoration Program
Study

This study would evaluate the impacts on the District's system from the USBR SJRRP. The
bypasses were designed to remain dry until they are needed to convey flood flows. SJRRP
operations have introduced fishery flows into the bypasses during non-flood periods that
cause excessive vegetation growth, which reduces flood flow capacity and significantly
increases vegetation management costs. The District spent $30,000 on large-scale
vegetation removal during approximately 2022 to 2024 in an area with excessive vegetation
growth caused by high water levels throughout the year from SJRRP flow releases. The
District states that some of the erosion issues may have resulted from high flows and rapid
changes in water levels caused by changes in SJRRP flow releases.

To be developed $200,000-
$400,000

High-level cost estimate for studies is
based on engineering judgment.

District-
identified (2023–
2024)

1 Slurry Wall on LU 5
from LMs 8.8 to 28.6

Install slurry wall because of the following issues. The draft NULSE PI Score is 56 (DWR
forthcoming). The District indicated that the segment experiences chronic boils and seepage
during high-water events. The 2022 FSSR identified more than five historical boil sites and
more than five historical seepage sites along the levee (DWR 2022b). From Mariposa Bypass
to Ash Slough, the levee does not meet criteria for NULE through-seepage hazard. From the
Chowchilla Canal Bypass to Mariposa Bypass, the levee does not meet criteria for NULE
under-seepage hazard. This includes the levees identified from El Nido Crossing to Sandy
Mush Road (LMs 12 to 18), where subsidence has caused capacity issues. The levees in this
area have been increased in size three times since their original design, and the concern now
is the integrity of the levees rather than the height. This levee reach has an estimated
reduced flow of 34% from the published design flow.

To be developed $58,000,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Slurry Wall on LU 18
from LMs 1.5 to 8.4

Install slurry wall because of the following issues. The draft NULSE PI Score is 54 (DWR
forthcoming). This segment experienced boils, piping, and seepage at LM 1.5, LM 4.9, and
LM 8.4 in 1997 and 2006.

To be developed $20,200,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Slurry Wall on LU 12
from LMs 0 to 3.4

Install slurry wall because of the following issues. The draft NULSE PI Score is 53 (DWR
forthcoming). The entire levee experiences seepage and boils during high-water events
according to the District. Under-seepage has been identified as a greater concern than
through-seepage. The Fall 2022 DWR Inspection Report identified two serious seepage sites
(DWR 2022c).

To be developed $9,930,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Slurry Wall on LU 2
from LMs 2.3 to 13.8

Install slurry wall because of the following issues. The draft NULSE PI Score is 51 (DWR
forthcoming). The District indicated that boils, under-seepage, and through-seepage occur
during high-water events and that under-seepage is more of a concern. There were fewer
than five historical seepage sites identified in the 2022 FSSR (DWR 2022b). The entire levee
does not meet criteria for NULE under-seepage hazard.

To be developed $33,600,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Slurry Wall on LU 6
from LMs 18 to 21.4

Install slurry wall because of the following issues. The Fall 2022 DWR Inspection Report
identified nine serious and two critical seepage sites (LMs 18 to 21.4) (DWR 2022c).

To be developed $9,930,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--
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Tier System Improvement Description Status 2026 Value Estimated Cost Assumptions Source
Document

1 Slurry Wall on LU 1
from LMs 4 to 11.4

Install slurry wall because of the following issue. The Fall 2022 DWR Inspection Report
identified serious seepage sites (DWR 2022c).

To be developed $21,800,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Slurry Wall on LU 3
from LMs 1.2 to 1.6

Install slurry wall because of the following issues. The Fall 2022 DWR Inspection Report
identified three serious seepage sites from LMs 1 to 2 (DWR 2022c). The 2022 FSSR
identified fewer than five historical seepage sites (DWR 2022b).

To be developed $1,170,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Slurry Wall on LU 1
from LMs 14.2 to 14.5,
LMs 15.7 to 17.3, LMs
19.3 to 19.8, and LMs
20.5 to 21.1

Install slurry wall due to the following issue. The Fall 2022 DWR Inspection Report identified
serious seepage sites (DWR 2022c).

To be developed $9,070,000 Cost estimates for slurry walls are based
on a 25-foot depth and $21.45 per
square foot of wall (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--

1 Firebaugh Project Area
1: Setback Levee and
Riparian Restoration at
the Wastewater
Treatment Plant

Project includes 4,850 LF of replacement levees, 4,850 LF of recreational trails, and 115 acres
of riparian/wetland habitat land purchase and implementation.

To be developed $16,200,000 Appendix E provides detailed cost
estimates from the Firebaugh Feasibility
Study (Gouveia 2022).

Firebaugh
Feasibility Study
(Gouveia 2022)

1 Firebaugh Project Area
2: Stabilization of the
Eroding Bank at a
Sharp Bend in the San
Joaquin River

Project includes 500 LF of sheet pile and 500 LF of recreational trails. To be developed $3,520,000 Appendix E provides detailed cost
estimates from the Firebaugh Feasibility
Study (Gouveia 2022).

Firebaugh
Feasibility Study
(Gouveia 2022)

1 Firebaugh Project Area
3: Setback Levee to
Protect the Firebaugh
Water Treatment Plant
near the Rodeo
Grounds

Project includes 1,000 LF of replacement levees, 1,000 LF of recreational trails, and 15 acres
of riparian/wetland land purchase and habitat implementation.

To be developed $3,000,000 Appendix E provides detailed cost
estimates from the Firebaugh Feasibility
Study (Gouveia 2022).

Firebaugh
Feasibility Study
(Gouveia 2022)

1 Firebaugh Long-Term
Projects

Project includes 13,000 LF of replacement levees, 13,000 LF of recreational trails, and the
Eastside Acres Improvements.

To be developed $48,200,000 Appendix E provides detailed cost
estimates from the Firebaugh Feasibility
Study (Gouveia 2022).

Firebaugh
Feasibility Study
(Gouveia2022)

1 Channel Sediment
Excavation at LU 13/14
(Entire Length)

Excavate sedimentation areas to reduce the estimated constricted flow (50% of published
design flow).

To be developed $14,100,000 Cost estimate for sediment excavation is
$57.40 per CY (2024 dollars), which
includes a 30% contingency cost.
Appendix E provides further cost details.

--
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Tier System Improvement Description Status 2026 Value Estimated Cost Assumptions Source
Document

1 Levee Breaches Unit 1,
LM 9.90

Levee breaches at Unit 1, LM 9.90 and Unit 5, LM 0.25 are the result of previous flood flow
actions. Levee washout occurred during a flooding event in the late 1960s. Past USACE
inspection rated the LUs unacceptable for project standards (potential for PL 84-99
eligibility). The addition of structures with a series of flap gates is proposed; the structures
would contain floodwater in the river channel and permit landside floodwater to drain into
the river by removing the flash boards.

To be developed $413,000 Project was developed as part of the
2015 USJR RFMP in 2014 dollars.
Escalated costs to 2026 dollars.

2015 USJR RFMP
(SJRFCPA 2015)

1 Levee Breaches Unit 5,
LM 0.25

Levee breaches at Unit 1, LM 9.90 and Unit 5, LM 0.25 are the result of previous flood flow
actions. Levee washout occurred during a flooding event in the late 1960s. Past USACE
inspection rated the LUs unacceptable for project standards (potential for PL 84-99
eligibility). The addition of structures with a series of flap gates is proposed; the structures
would contain floodwater in the river channel and permit landside floodwater to drain into
the river by removing the flash boards. Rebuild and reinstall Desktop Study Identification
Designations.

To be developed $413,000 Project was developed as part of the
2015 USJR RFMP in 2014 dollars.
Escalated costs to 2026 dollars.

2015 USJR RFMP
(SJRFCPA 2015)

1 Sand Slough Control
Structure Removal

Remove the Sand Slough Control Structure to improve fish passage and increase flow
capacity. DWR inspectors have marked this feature as unacceptable for the last 10 years.

To be developed $446,000 Project was developed as part of the
2015 USJR RFMP in 2014 dollars.
Escalated costs to 2026 dollars.

2015 USJR RFMP
(SJRFCPA 2015)

CY = cubic yard(s)
LF = linear foot (feet)
LM = levee mile(s)
PI = performance index
PL = Public Law
SJRRP = San Joaquin River Restoration Program
USACE = U.S. Army Corps of Engineers
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Funding Sources
The District was created by the California State Legislature in 1955 to operate, maintain, and
repair facilities of the Project. District revenue is generated through benefit assessments on
land parcels within District boundaries. These assessments support District O&M and are not
intended or adequate to fund capital improvements. The District continues to face critical
challenges in acquiring funding for flood system improvements to address subsidence,
sedimentation, and aging infrastructure, all of which continue to significantly decrease the
ability of the Project to safely convey and manage flood flows as the region is subject to more
frequent extreme events and increasing flood risk. The State has started to address some of
these challenges, particularly through its grant funding programs and assistance with local cost
share requirements, but significantly more financial support is needed to restore the Project to
original design capacities and increase system resilience to cope with future extreme hydrologic
events. Continued coordination and action are needed at the local, State, and federal levels to
meet increasing financial challenges to the District.

The cost of the system improvements adds up to a total estimated cost of $1.30 billion, with
$519 million assigned to Tier 1 projects. These improvements provide significant benefits to
public safety, environmental stewardship, system resilience, and regional economic stability.
Detailed financial plans will need to be prepared for each improvement as more information
becomes available and as projects are considered for specific funding opportunities.

The City of Firebaugh faces significant challenges to funding new capital expenditures for
proposed system improvements. The City of Firebaugh has four system improvements (Tier 1)
that amount to $68.7 million. State and federal assistance is needed to fund these improvements.

In June 2023, the USJR region released an update to the 2015 USJR RFMP finance chapter
(SJRFCPA 2023), which recommended the following District actions:

¶ DWR and CVFPB need to respond to USACE’s letter deauthorizing the Project. Submit a
request to USACE to reauthorize federal recognition of the Project to make it eligible for PL
84-99 funding.

¶ Because the State owns the Project, the State needs to provide assurances of future
emergency assistance to the Project if USACE will not reconsider federal authorization.

¶ Continue engagement in regional and State planning efforts to help identify remaining
critical funding gaps and align local projects with statewide priorities for direct funding
opportunities.

¶ Continue to look for opportunities to broaden and deepen collaboration across water
sectors by actively engaging in integrated regional water management networks and local
groundwater sustainability agency efforts.

¶ Advocate for lower or no local cost share or in-kind services for grant programs to assist
small, rural, or disadvantaged communities.
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¶ Advocate for continued funding for DWR’s direct funding programs and new direct funding
programs that address underfunded critical needs for capital improvements.

¶ Take advantage of California Office of Emergency Services Prepare California funding
opportunities to support grant application efforts and help meet local cost share
requirements.

Conclusion and Recommendations
This section provides conclusions and presents several recommendations.

Conclusions
Significant investment is needed to return the flood system to its original design capacity, and
substantial funding sources are needed to support these investments. Although the District was
able to convey excessive flood flows during the 2023 storms, without catastrophic failure,
significant improvements must be implemented to improve system resiliency to manage future
extreme hydrologic events. The District has critical needs to significantly improve flood
infrastructure, flood system resiliency, emergency management, and environmental
enhancement through acquiring funding to implement single-purpose public safety and
multi-benefit projects.

Recommendations
This reconnaissance-level system assessment serves as a foundation for considering future
system improvements and studies in the District. State and federal grant program funding is
needed to implement prioritized system improvements identified in Table ES-1. The District
needs to pursue initial funding for feasibility studies for these flood system improvements and
potential multi-benefit opportunities. Completion of feasibility studies provides critical
information and refined cost estimates needed to apply for permitting, design, and
construction funding. The following summarizes recommended flood system improvement
projects, studies, and other future actions.

Flood System Improvement Projects

The proposed flood system improvements address major concerns about the flood system, such
as conveyance capacity, erosion, sedimentation, subsidence, and levee seepage and stability
deficiencies. The following provides a summary of the Tier 1 proposed improvements identified:

¶ Channel sediment excavation to address sedimentation that has significantly reduced
channel flow capacity

¶ Rehabilitation of the San Joaquin River Control Structure and Chowchilla Canal Bypass
Control Structure

¶ Slurry wall installation to address recurring and significant levee deficiencies throughout the
District, such as seepage, boils, sinkholes, erosion, and subsidence
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¶ Construction of Eastside Bypass drop structures
¶ Firebaugh Project Areas 1 through 3 and long-term projects
¶ Levee breaches at Unit 1 (LM 9.9) and Unit 5 (LM 0.25)
¶ Sand Slough Control Structure removal

Proposed Studies

Given the conceptual-level scope of this system assessment, several studies are recommended
to evaluate complex system-wide issues, such as sedimentation, subsidence, erosion control,
and aging facility conditions. These studies will help focus rehabilitation efforts and the need
for funding to properly address these complex issues. The following studies are proposed:

¶ Evaluation of District-wide sediment removal
¶ Comprehensive evaluation of all control structures
¶ Levee assessment upstream of Chowchilla Canal Bypass Control Structure
¶ Evaluation of Ash Slough drop structures
¶ Third-party impacts caused by the SJRRP

Multi-Benefit Projects

Multi-benefit projects reduce flood risk and provide other benefits, such as enhancing fish and
wildlife habitats, improving water supply reliability, addressing subsidence, and providing
recreational opportunities. An example of a proposed multi-benefit opportunity is with the City
of Firebaugh. The city has a history of flooding, and 100-year flood protection for Firebaugh
could combine structural flood protection (levee improvements) with potential levee setbacks
and ecosystem restoration.

The District should continue to participate in, and provide feedback to, the DWR Flood-
Managed Aquifer Recharge (Flood-MAR) program. Additionally, the District should continue
coordination with DWR’s program Multiple Benefit Floodplain Restoration Studies, in which
DWR is conducting studies in several pilot study areas, including the USJR region.

Future Actions

In addition to District-specific feasibility studies and flood system improvements, the following
actions are recommended to continue engagement with the federal, State, and local entities
involved in the region. By coordinating with other interested parties and regional planning
agencies, the District can best leverage available funding opportunities and address governance
issues.

¶ DWR and CVFPB need to respond to USACE’s letter (USACE 2015) deauthorizing the Project.
Submit a request to USACE to reauthorize federal recognition of the Project to make it
eligible for PL 84-99 funding.
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¶ Because the State owns the Project, the State needs to provide assurances of future
emergency assistance to the Project if USACE will not reconsider federal authorization.

¶ Create direct-assistance rehabilitation funding for projects that will mitigate the loss of
conveyance capacity because of extreme subsidence in the region.

¶ Establish DWR/CVFPB funding for flood system rehabilitation.
¶ Participate in development of a San Joaquin River Basin-wide-focused study.
¶ Monitor future funding opportunities from potential State and federal sources, such as the

Urban Flood Risk Reduction and Small Communities Programs.
¶ Continue coordination with regional flood management planning teams on the San Joaquin

River (Upper, Mid, and Lower) to ensure that planning efforts and projects are coordinated.
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Chapter 1 Purpose and Need
The Lower San Joaquin Levee District (LSJLD; District) is preparing this system assessment of the
Lower San Joaquin River Flood Control Project (Project) as part of the Upper San Joaquin River
(USJR) Regional Flood Management Plan (RFMP). The goals of this assessment are to provide
the Lower San Joaquin Levee District (District), California Department of Water Resources
(DWR), Central Valley Flood Protection Board (CVFPB), and other State of California (State) and
federal agencies with an overview of existing flood infrastructure, flood management issues,
and system deficiencies; to offer proposed improvements to restore the Project to its original
published design capacity; and to improve the resilience of the Project to prepare for more
extreme hydrologic conditions in the future.

This reconnaissance-level assessment incorporates available information from State and federal
agencies but focuses on incorporation of local knowledge and experience. The assessment of
the Project accomplishes the following:

¶ Documents existing flood risk conditions along the San Joaquin River and flood bypasses
from reports and inspections by various agencies such as DWR, U.S. Bureau of Reclamation
(Reclamation or USBR), the USJR RFMP, and the District.

¶ Identifies flooding problems and issues, such as subsidence, seepage, and aging
infrastructure, organized by levee unit (LU).

¶ Identifies and prioritizes potential capital improvements, actions, and studies needed to
restore the published design capacity and enhance resilience to future extreme hydrologic
conditions.

¶ Identifies potential State and federal funding sources.
¶ Coordinates this assessment with other planning efforts in the region.

Additional goals of the assessment include the following:

¶ Preserve the unique and historical agricultural community.
¶ Improve operations and maintenance (O&M).
¶ Expedite capital improvement permitting and construction.
¶ Enhance environmental stewardship.
¶ Promote development of multi-benefit opportunities.

This report uses the best available existing information and does not include new system
modeling or study material.

Although the District maintains the flood system through their O&M charter, the State owns
the Project. Maintenance is within the scope of the District’s budget and O&M manual
(LSJRFCP 1978), but capital projects are outside of the scope of the District’s agreement with
the CVFPB and are the responsibility of the State.
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Chapter 2 History and Background
The San Joaquin River and its tributaries have historically caused flooding problems that
threaten life and property. Flooding problems have been lessened, but not eliminated, through
the construction and maintenance activities of federal, State, and local governments and the
efforts of landowners affected by the river.

Although the Project was authorized by Congress in 1944 and approved by the California
Legislature in 1946, it would be decades before the Project would be constructed. After World
War II, it was assumed flowage easements would be acquired during Project construction.
However, this proposal needed re-analysis as grassland water rights were acquired by the U.S.
Bureau of Reclamation (Reclamation or USBR) in connection with the Central Valley Project and
land was reclaimed along the river.

Completion and operation of Friant Dam in 1947 reduced flow volumes but contributed to a
major sedimentation problem in the river. Reservoir operations reduced peak flows that
previously transported much of the sediment downstream and cleared out the river,
maintaining high channel capacity. Sediment buildup has reduced the river’s flow capacity and
increased the potential for flooding and erosion problems. Sedimentation has also led to
vegetation encroachment in the San Joaquin River channel. Flood flows are impeded and flood
levels rise to higher stages due to these constrictions (District 2022).

The Project was designed and constructed by DWR between 1959 and 1966 (Figure 2-1).
The Project’s purpose is to provide flood protection along the San Joaquin River and tributaries
in Merced, Madera, and Fresno Counties. The Project protects nearby cities, including
disadvantaged communities like Firebaugh, essential facilities, and high-value agricultural land in
the region. The Project contains 191.5 miles of levees, covers 108 river miles (RMs), and protects
over 300,000 acres. The Project encompasses approximately 90% of the total USJR RFMP region.
The Project is composed of a series of bypasses built to convey San Joaquin River flood flows and
floodwater from the Kings River system (Figure 2-2). The bypasses divert and convey high flows
around San Joaquin River stretches, where constrictions impair its flow capacity.
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Figure 2-1. Lower San Joaquin River Flood Control Project 1964 Design

Source: District 2022.



2-3

Figure 2-2. Lower San Joaquin River Flood Control Project in the San Joaquin River System

Source: District 2022.
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The District was created by the California State Legislature in 1955. Its purpose, in part, is to
operate, maintain, and repair levees, bypasses, channels, control structures, and other facilities
in connection with the Project. The District, through its agreement with the CVFPB, is obligated
to maintain not only the bypasses but also the channel of the San Joaquin River within the
Project in a condition such that the channel will carry flood flows by the maximum benefit for
flood protection. The District maintains the Project according to the O&M manual
(LSJRFCP 1978) developed by the State, which conforms to U.S. Army Corps of Engineers
(USACE) standards. The District’s responsibilities for maintenance of the Project began in 1960
with the completion of the first contract, which was 51 miles of levee. DWR governs the O&M
of the Project and regularly inspects it to ensure that it is properly maintained.

In 1958, the District agreed to operate and maintain the Project when completed. Amendments
to the agreement with the CVFPB were instituted in 1962 and 1978. DWR completed
construction of the Project in 1966. The O&M manual was adopted by the Reclamation Board
(now CVFPB) in 1967 with an amendment in 1978 (LSJRFCP 1978). In May 2024, Unit 2 (levee
miles [LMs] 0 to 2.33) and Unit 25 were removed from the District’s obligation and transferred
to the California Department of Parks and Recreation.

District revenue is generated through benefit assessments on land parcels within District
boundaries. Each parcel in the District is assigned to a category with an assessment value.
The assessment is in proportion to the benefit received as it relates to each parcel’s ability to be
put into use and its size. The total parcel count for Merced, Madera, and Fresno Counties is
over 4,200 parcels.

District boundaries were based on historical data on areas subject to actual flooding and/or
receiving benefit from the Project, as it relates to the published design capacity of the system.
The boundary was established along existing section lines, roads, canals, drains, or other
permanent lines that were reasonably close to the probable floodplain (Figure 2-3).
The boundary description is incorporated into the legislative authorization for the District and
covers parts of Merced, Madera, and Fresno Counties.

The District is governed by a seven-member board of directors, and appointments are made by
the board of supervisors of the respective counties. Figure 2-3 provides a map of the Director
Divisions. Merced County appoints three directors, Madera County appoints two, and Fresno
County appoints two.
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Figure 2-3. District Boundary and Director Divisions

Source: District 2022.
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Chapter 3 Existing Flood Infrastructure
3.1 Flood Infrastructure
The Project was designed and constructed by DWR for a 50-year flood frequency protection.
Construction began in 1959 and concluded in 1967 under 16 total contracts. The Project includes a
network of bypass channels, levees, and structures to provide flood management from Gravelly
Ford to the confluence with the Merced River. Major Project facilities are described in Table 3-1.

Project levees extend from Gravelly Ford to the Chowchilla Bifurcation Structure, where high
flood flows can be diverted into the Chowchilla Canal Bypass. Flood flows in the Chowchilla
Canal Bypass are conveyed into the Eastside Bypass, which also receives flood flows from the
Fresno and Chowchilla Rivers. Flood flows that are in the San Joaquin River downstream of the
bifurcation are routed farther downstream into the bypass system at the interchange area of
the Sand Slough Control Structure. Flood flows in the Eastside Bypass are delivered to the
San Joaquin River, either going through the Mariposa Bypass or continuing down the Eastside
Bypass that converges with Bear Creek flows, and then enter the San Joaquin River. Project
levees along the river in this portion of the USJR region extend from the confluence of the
Mariposa Bypass outlet to the confluence of the Merced River.

The Project has altered the hydrologic regime downstream of Reach 2A (LUs 23 and 24) by
routing the majority of winter and spring high flows away from the main river channel to
protect downstream areas and the city of Firebaugh. The Project as designed confines flows to
the primary San Joaquin River channel and the bypass channels.

Table 3-1. Summary of Major Infrastructure of the Lower San Joaquin River Flood Control Project
Component Location Description or Comments

Levees
Private Levees San Joaquin River from Chowchilla Bifurcation

Structure (LUs 23 and 24 at LM 0) to
backwater areas upstream of Mariposa
Bypass (LU 3 at LM 2.2 and LU 4 at LM 1.5)

Private levees were constructed by
individual landowners to protect
localized areas (private properties).
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Component Location Description or Comments

SPFC Project
Levees

¶ SPFC levees from Gravelly Ford to
Chowchilla Bifurcation Structure (LUs 23
and 24)

¶ From Mariposa Bypass to Merced River
(LUs 1 and 2)

¶ Along Chowchilla Canal Bypass (LUs 17 and
18), Eastside Bypass (LUs 5 and 6), and
Mariposa Bypass (LUs 11 and 12)

¶ Along Bear Creek (LUs 7 and 8) and
crossing (LU 22) Bear Creek

¶ Along Owens Creek (LUs 9 and 10), Ash
Slough (LUs 13 and 14), and the Berenda
Slough (LUs 15 and 16)

Constructed as part of the Project,
SPFC levees were designed to
provide 50-year flood protection.

Diversion Structures
Chowchilla
Bifurcation
Structure
(Composed of the
San Joaquin River
Control Structure
and the
Chowchilla Canal
Control Structure)

LUs 23 and 24 at LM 0 The structures control the diversion
of flows from San Joaquin River into
the Chowchilla Canal Bypass.

Eastside Bypass
Control Structure

LU 5 at LM 9.7 The structure controls flow in the
Eastside Bypass downstream of the
Mariposa Bypass.

Sand Slough
Control Structure
and San Joaquin
River Control
Structure

LU 4 at LM 0 (Sand Slough Control Structure)
and LM 0.1 (San Joaquin River Structure)

The structure diverts San Joaquin
River flows into Reach 4B
(downstream of LUs 3 and 4). The
gates in the structure are currently
closed, and flood flows have not
been released into Reach 4B in
many years.

Mariposa Bypass
Structure

LU 11 at LM 0 The structure diverts flow from
Eastside Bypass into the Mariposa
Bypass and the San Joaquin River.

Bypass Channels
Fresno Slough Upstream of Mendota Dam (no SPFC levees) The channel conveys high flows from

Kings River to Mendota Pool.
Chowchilla Canal
Bypass

LUs 17 and 18 The channel conveys high flows
from Chowchilla Bifurcation
Structure to Eastside Bypass.



3-3

Component Location Description or Comments

Eastside Bypass LUs 5 and 6 The channel conveys flows from
Chowchilla Canal Bypass to
Mariposa Bifurcation Structure and
Bear Creek (both of which convey
flows back into San Joaquin River).

Mariposa Bypass LUs 11 and 12 The channel conveys water from the
Mariposa Bypass Bifurcation
Structure into the San Joaquin River.

SPFC = State Plan of Flood Control

3.2 State Plan of Flood Control Project Levees
SPFC project levees were constructed along natural drainage channels to increase floodwater
carrying capacity and create floodwater bypass channels. Top-of-levee crowns have widths of
12, 20, 24, or 28 feet and are covered with gravel roads (for patrolling the levee). Waterside
slopes are 3 to 1 (horizontal to vertical [H:V]), and landside slopes are 2 to 1 (H:V). The design
freeboard (distance below top of levee) is 3 feet for rivers and streams and 4 feet for bypass
channels. However, on the right bank of LUs 5, 7, 8, 9, and 10, freeboard was constructed as
much as 2 feet higher than on the left banks because levees in this section were constructed at
different times with different hydraulic capacities. Actual freeboard may be different from the
original published design values due to land subsidence, along with erosion and sediment
deposits in the channels. Table 3-2 provides information about SPFC project and adjacent
levees and the agencies responsible for their O&M. Table 3-3 lists LUs, their section, right or left
bank, and length in miles.

Table 3-2. Levees Within and Adjacent to the Lower San Joaquin River Flood Control Project

Channel From To County Responsible
Agency

San Joaquin River

Gravelly Ford Chowchilla Canal
Bypass Fresno, Madera LSJLD

Chowchilla Canal
Bypass Mendota Pool Fresno, Madera Non-project[a]

Mendota Pool
1.6/2.2 miles upstream
of Sand Slough Control
Structure

Fresno, Madera,
Merced Non-project[a]

1.6/2.2 miles
upstream of Sand
Slough Control
Structure

Sand Slough Control
Structure Merced LSJLD

Sand Sough
Control Structure

2.0/3.0 miles upstream
of Mariposa Bypass Merced LSJLD
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Channel From To County Responsible
Agency

2.0/3.0 miles
upstream of
Mariposa Bypass

Merced River
confluence Merced LSJLD

Chowchilla Canal
Bypass San Joaquin River Junction with Eastside

Bypass at Fresno River Madera LSJLD

Eastside Bypass

Junction with
Chowchilla Canal
Bypass at Fresno
River

San Joaquin River
downstream of Bear
Creek

Madera,
Merced LSJLD

Fresno Slough

Junction with
James Bypass
(west of railroad
tracks)

Mendota Pool Fresno Non-project[a]

Fresno River Road 18
(approximately)

Junction with
Chowchilla Canal
Bypass

Madera Madera
County

Berenda Slough Avenue 17 ½
(approximately)

Junction with Eastside
Bypass Madera Madera

County, LSJLD

Ash Slough Road 8
(approximately)

Junction with Eastside
Bypass Madera Madera

County, LSJLD

Chowchilla River Highway 59 Junction with Eastside
Bypass

Madera,
Merced

Madera
County

[a] Non-SPFC project

Table 3-3. Levee Units and Miles

Levee Units Section Right or Left Bank Length (miles)

Unit 01 San Joaquin River Right bank 22.52

Unit 02 San Joaquin River Left bank 13.79[a]

Unit 03 San Joaquin River Right bank 2.1

Unit 04 San Joaquin River Left bank 1.41

Unit 05 Eastside Bypass Right bank 34.85

Unit 06 Eastside Bypass Left bank 36.47

Unit 07 Bear Creek Bypass Right bank 3.62

Unit 08 Bear Creek Bypass Left bank 3.63

Unit 09 Owens Creek Bypass Right bank 0.87

Unit 10 Owens Creek Bypass Left bank 0.8
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Levee Units Section Right or Left Bank Length (miles)

Unit 11 Mariposa Bypass Right bank 3.31

Unit 12 Mariposa Bypass Left bank 3.33

Unit 13 Ash Slough Right bank 1.27

Unit 14 Ash Slough Left bank 1.28

Unit 15 Berenda Slough Right bank 2.03

Unit 16 Berenda Slough Left bank 1.96

Unit 17 Chowchilla Canal Bypass Right bank 16.09

Unit 18 Chowchilla Canal Bypass Left bank 15.35

Unit 22 Eastside Canal Left bank 5.51

Unit 23 San Joaquin River Right bank 10.24

Unit 24 San Joaquin River Left bank 8.36

Unit 25[a] San Joaquin River Right bank 2.49
Source: DWR 2022d.
[a] LU 02 (LMs 0 to 2.33) and LU 25 were removed from the O&M manual in 2024 due to new ownership for Great
Valley Grasslands State Park. The length under District jurisdiction is now 11.46 miles.

DWR designed the flood system to provide protection from a 50-year flood event, according to
the definition of the event at the time of design in the 1950s. The published design flow
capacity for the main San Joaquin River channel is based on a design freeboard requirement of
3 feet. The published design capacity for the bypass channels is based on a design freeboard
requirement of 4 feet. The San Joaquin River from the Chowchilla Bifurcation Structure to the
Mariposa Bypass is lined with non-project levees or canal banks. Aggradations of the channel
bed, subsidence, and vegetation encroachment have reduced the capacity of the channel to
convey the published design flows. Portions of levees along Ash and Berenda Sloughs and the
Fresno River are also part of the system.

There are access roads to the levees and patrol bridges across the flood and river channels from
levee crown to levee crown such that all portions of the flood control system are reachable by
vehicle at all times for maintenance of the levee or flood fighting, as well as Project
maintenance activities. Fencing along the levees and fence gates on the levee patrol and access
roads secure the Project. There are two areas where levees have been breached to allow flows
to reenter the bypass. These breaches impact travel during emergency operations.

The District has not been able to conduct O&M activities in the San Joaquin River channel for
many years due to permitting issues and environmental restrictions. In certain areas where it is
possible to get permits, Project channels are cleared and grubbed of debris, brush, trees, and
other wild growth to maintain the floodwater design carrying capacity. Figures 3-1 through 3-3
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depict SPFC project levees along with their respective LUs, as well as structures in the system
described in this chapter.

Figure 3-1. North Section Levee Units and Structures

Source: DWR 2022d.
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Figure 3-2. Middle Section Levee Units and Structures

Source: DWR 2022d.
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Figure 3-3. South Section Levee Units and Structures

Source: DWR 2022d.
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3.3 Bypasses and Other Flood Management Structures
The Project includes a complex system of flood bypasses that convey floodwater during high
flow events. Additional descriptions of the SPFC facilities can be found in the State Plan of Flood
Control Descriptive Document (DWR 2022e). Table 3-4 presents the published capacities for
each reach of the bypass system.

Table 3-4. Published Design Capacity for the Bypass System of the Lower San Joaquin Flood
Control Project

Bypass Location
Description

Published Capacity
with 4-foot Freeboard

(cfs)

Chowchilla Canal
Bypass

San Joaquin River to the Eastside Bypass confluence 5,500

Eastside Bypass Fresno River to Berenda Slough confluence 10,000

Eastside Bypass Berenda Slough to Ash Slough confluence 12,000

Eastside Bypass Ash Slough to Sand Slough Control Structure
confluence

17,500

Eastside Bypass Sand Slough Control Structure to Mariposa Bypass
confluence

16,500

Eastside Bypass Mariposa Bypass to Owens Creek confluence 12,000

Eastside Bypass Owens Creek confluence to Bear Creek confluence 13,500

Eastside Bypass Bear Creek to San Joaquin River confluence 18,500

Mariposa Bypass Eastside Bypass to San Joaquin River confluence 8,500
Note: Published values from the O&M manual (LSJRFCP 1978). Existing capacities for the Eastside Bypass from
Berenda Slough to Mariposa Bypass are reduced due to sedimentation and subsidence.
cfs = cubic foot (feet) per second

3.3.1 Chowchilla Bifurcation Structure
The Chowchilla Bifurcation Structure controls the flows routed into the Chowchilla Canal Bypass
and the flows routed into Reach 2B of the San Joaquin River. This structure consists of two
identical gate control structures, one in each channel, at the junction of the San Joaquin River
and the Chowchilla Canal Bypass (Figure 3-4). These structures are the Chowchilla Canal Bypass
Control Structure and the San Joaquin River Control Structure. The structures are operated
together to control the flow that is diverted from the San Joaquin River to the bypass channel.
Each structure has four 20-foot-wide bays with fabricated steel radial gates. The gates are
raised and lowered by cable hoists with electric motors. A standby engine-generator set with a
propane fuel tank provides backup electrical power to the gate hoists in the event of a power
outage. Electrical controls for the gates are located in a concrete-block control building.
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Figure 3-4. Control Structure Bifurcation, San Joaquin River and Chowchilla Canal Bypass
Control Structures

Source: District 2023c.

3.3.1.1 Chowchilla Canal Bypass Control Structure

The Chowchilla Canal Bypass Control Structure is an SPFC facility consisting of four gated bays,
each 20 feet wide, with a published total design capacity of 5,500 cfs. Water enters the bypass
system from the San Joaquin River through the Chowchilla Canal Bypass Structure. Historically,
higher discharges of up to 12,000 cfs have been diverted into the bypass under extreme flood
conditions. Approach embankments connect the structure with the levee system. The Chowchilla
Canal Bypass Control Structure operates in conjunction with a nearby identical structure across
the San Joaquin River.

3.3.1.2 San Joaquin River Control Structure

The San Joaquin River Control Structure (Figure 3-5) is an SPFC facility identical to the
Chowchilla Canal Bypass Control Structure. The structure has four gated bays, each 20 feet
wide. This control structure differs from the Chowchilla structure in that it has a trash rack,
which can slow flows during flood events. Approach embankments connect the structure with
the levee system. The San Joaquin River Control Structure operates in conjunction with
the Chowchilla Canal Bypass Control Structure at the head of the Chowchilla Canal Bypass.
The San Joaquin River has no SPFC facilities downstream from the control structure for about
33 miles (near the Sand Slough Control Structure).
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Figure 3-5. San Joaquin River Control Structure

Source: District-provided photo.

3.3.1.3 Chowchilla Bifurcation Structure Operations

The operation of the Chowchilla Bifurcation Structure depends on the following factors:

¶ Flood flows delivered to the San Joaquin River from Kings River (via Fresno Slough) at
Mendota Pool

¶ Water diversions from Mendota Pool, which determine the need for check boards and the
water elevation at the dam

The conveyance of high flows from Kings River via Fresno Slough has priority over the
conveyance of San Joaquin River flows through Mendota Pool. When the combined flow
contributions from the Kings River and San Joaquin River are below the hydraulic capacity of
the downstream channel (the capacity of Reach 3 is 4,500 cfs),1 the operating rules for the
Chowchilla Bifurcation Structure are not explicit, and the District has the flexibility to “best
utilize the design capacities of the San Joaquin River Flood Control Project” (SJRFCPA 2015).
When flows are less than or equal to irrigation demands, the check boards at Mendota Dam
remain in place to maintain the water surface elevation of Mendota Pool.

If the flow contribution from the Kings River is below 3,000 cfs, as much as 1,300 cfs of San
Joaquin River water could be routed to Mendota Pool at the Chowchilla Bifurcation Structure.
To sustain a total combined flow of less than 4,500 cfs (total of San Joaquin River and Kings
River flows) in Reach 3, incremental increases in flow contributed from the Kings River above
3,000 cfs are offset by reduced flows at the San Joaquin River Control Structure. The residual
San Joaquin River flow is routed into the bypass channel.

Â Â Â Â Â

1 Reach 3 is located on the San Joaquin River, downstream of Mariposa Pool.
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Surplus flows (flows not diverted by the Exchange Contractors to meet water demands) are
released through Mendota Dam into Reach 3. Mendota Dam can pass up to 1,500 cfs via
manual and automated sluice gates in the dam. The check boards in Mendota Dam are
removed to pass flows greater than 1,500 cfs. The O&M manual states that “should the flows
exceed 8,000 cfs at the control structures or 10,000 cfs at the latitude of Mendota, the District
will operate the control structures at their own discretion with the objective of minimizing
damage to the flood control project and protected area” (LSJRFCP 1978).

3.3.2 Chowchilla, Eastside, and Mariposa Bypasses
The bypass system for the San Joaquin River begins at the river about 5 miles east of the town of
Mendota. Most of the flow from Friant Dam is diverted to the Chowchilla Canal Bypass, which
branches off the San Joaquin River about 11 RM upstream of Mendota Dam. The Chowchilla
Canal Bypass is designed to carry most of the flood flows from the San Joaquin River at that
location if Kings River floodwater (up to 4,750 cfs) is entering downstream through the James
Bypass. The bypass system discharges water back to the San Joaquin River at two locations—one
at approximately 42 miles and the other at approximately 50 miles downstream from the
upstream end of the bypass. Portions of levees already in place along canal banks were
rehabilitated, and new reaches of levees were built as part of the bypass system, which includes
about 192 miles of levees. Levees along tributary streams were designed with 3 feet of freeboard.

Over time, encroachment of vegetation, substantial sedimentation, and land subsidence have
considerably reduced channel capacity. Erosion, seepage, and prolonged high water compromise
levee integrity. Downstream of the Chowchilla Canal Bypass, the river is confined by non-project
levees and generally carries no more than 1,300 cfs due to sedimentation and seepage impacts.
Figure 3-6 shows the Chowchilla Canal Bypass flowing into the Eastside Bypass.

Figure 3-6. Chowchilla Canal Bypass Flowing into the Eastside Bypass

Source: District 2023c.
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There are two bypass control structures, one in each channel, at the junction of the Eastside
Bypass and Mariposa Bypass (Figure 3-7). The structures control the flow that is diverted from
the Eastside Bypass into the Mariposa Bypass, which discharges back into the San Joaquin River
about 4 miles west of the structures. The bypasses were designed to remain dry until they are
needed to convey flood flows. The operations of the USBR’s San Joaquin River Restoration
Program (SJRRP) has introduced fishery flows into the bypasses during non-flood periods and
causes excessive vegetation growth that reduces flood flow capacity and significantly increases
vegetation management costs.

3.3.2.1 Mariposa Bypass Control Structure

The operating rules for the Mariposa Bypass Control Structure require that the structure divert
the first 8,500 cfs of flow from the Eastside Bypass into the San Joaquin River. The water
remaining in the Eastside Bypass is released into the San Joaquin River via Bear Creek. At high
flow levels in the bypass, flows from creeks in the Merced Streams Group (MSG) cannot enter
the bypass; therefore, water flows around the levee system along the Eastside Irrigation Canal,
which causes flooding problems. The Mariposa Bypass Control Structure consists of 14 bays,
each 20 feet wide. The outer four bays on each end (eight total) are fitted with fabricated steel
radial gates, and the inner six bays are not gated. The structure includes a reinforced-concrete
spillway on the downstream side to dissipate energy from the elevation drop from the Eastside
Bypass to the Mariposa Bypass.

3.3.2.2 Eastside Bypass Control Structure

The Eastside Bypass Control Structure consists of six 20-foot-wide bays with fabricated steel
radial gates on all bays. The gates are raised and lowered by cable hoists with electric motors.
A standby engine-generator set with a propane fuel tank provides backup electrical power to
the gate hoists if a power outage occurs. Electrical controls for the gates are located in a
concrete-block control building.
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Figure 3-7. Control Structure Bifurcation at Eastside Bypass and Mariposa Bypass

Source: District 2023c.

Note: Control structures from left to right: Mariposa Bypass Control Structure, Eastside Bypass Control Structure

3.3.3 Other Control Structures
Other control structures are located at the confluence of the Fresno and San Joaquin Rivers just
north of Highway 152, at the Sand Slough interchange where the San Joaquin River intersects
the Eastside Bypass channel, at the junction of Owens Creek and the Eastside Canal, and at the
junction of Bear Creek and the Eastside Canal.

3.3.3.1 Fresno River Drainage Structure

The Fresno River drainage structure is a 4-foot by 6-foot reinforced-concrete box culvert
through the right bank levee of the San Joaquin River. Drainage flow is controlled by a slide gate
located on the landward side of the San Joaquin River. There is also a levee embankment just
east of the gate structure that plugs the Fresno River. The Fresno River Channel between the
Eastside Bypass and the San Joaquin River is considered interior drainage and is not part of the
Project facilities.

3.3.3.2 Sand Slough Control Structure

The Sand Slough Control Structure (Figure 3-8) was originally designed to route up to 3,000 cfs
of water into the Eastside Bypass and divert 1,500 cfs into the San Joaquin River. Flows from
Reach 4A (San Joaquin River upstream of Sand Slough) have not been diverted into Reach 4B
(San Joaquin River downstream of Sand Slough, upstream of Mariposa Bypass) in many years,



3-15

including during the 1997 flood, because of vegetation growth and lack of channel hydraulic
capacity. The San Joaquin River Structure includes a four-bay reinforced-concrete box culvert
through the left bank of the San Joaquin River just south of Washington Road.

Figure 3-8. San Joaquin River and Sand Slough Control Structures

Source: District 2023c.
Note: Control structures from left to right: San Joaquin River Control Structure, Sand Slough Control Structure

3.3.3.3 Owens Creek Control Structure

Flow from Owens Creek enters the Eastside Canal through a culvert at the east bank of the canal
and can be released into the Eastside Bypass through the control structure. The Owens Creek
structure has a reinforced-concrete invert slab, pier walls, end walls, and wing walls, with a
12-foot-wide timber bridge deck for access across Owens Creek along the west bank of the
Eastside Canal. There are seven bays with timber flash boards on the upstream side of the
structure.

3.3.3.4 Bear Creek Control Structure

The Bear Creek structure has a reinforced-concrete invert slab, pier walls, end walls, and wing
walls, with a 3-foot-wide catwalk spanning six bays with flash boards. Bear Creek flows directly
into the Eastside Canal, and flow can be released into the Eastside Bypass through the control
structure. There is a reinforced-concrete patrol bridge along the west bank of the Eastside
Canal about 250 feet downstream of the control structure. The existing Bear Creek diversion
weir was built in the 1960s with the original Project. The structure invert is higher than the
upstream channel invert, which constrains Bear Creek flood flows entering the Eastside Bypass
and causes upstream ponding on Bear Creek. Flows migrate around the Project levee and flood
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the land side of the Project levee. Modifying the structure to minimize the flow restriction
would allow ponded water to flow to the Eastside Bypass.

3.3.4 Drop Structures
Two drop structures with an elevation drop of approximately 4 feet are located in a 0.5-mile
section of the Eastside Bypass, just upstream of Road 9. Four drop structures with an elevation
drop of approximately 10 feet are in a 1-mile section of Ash Slough. A single drop structure with
an elevation drop of approximately 15 feet is at the confluence of the Mariposa Bypass and San
Joaquin River. As noted earlier, there is a drop structure at the beginning of the Mariposa
Bypass, which is integrated with the control gate structure at that location. Drop structures
have reinforced-concrete cutoff walls, crest or head walls, spillway apron slabs, floor blocks,
end sills, side walls, and wing walls. Riprap is included upstream and downstream of the drop
structures to minimize erosion of the channels and levee slopes.

3.3.5 Sediment Basin
A sediment settling basin is included at the upstream end of the Chowchilla Canal Bypass. The
basin is designed to store up to 200,000 cubic yards (CY) of sediment. On the land side of both
the right and left banks of the bypass channel, there are sediment disposal areas that are about
1.3 miles long.

3.3.6 Mendota Pool
Mendota Pool, impounded by Mendota Dam, is a 5,000-acre-foot (AF) reservoir located just
outside the city of Mendota on the San Joaquin River. Mendota Dam provides no operational or
flood management storage. The function of Mendota Pool is to distribute water from the San
Joaquin River or Delta Mendota Canal (DMC) to the various water rights diversions for
agricultural irrigation. However, the water level in the pool also functions to maintain water
levels in the Mendota Wildlife Management Area. Central California Irrigation District, which
owns and operates the dam, maintains water surfaces in Mendota Pool at a level between
14.2 feet and 14.5 feet on the staff gauge at the dam. At levels below 14.2 feet, diversions to
the Mendota Wildlife Management Area and to other water users on Fresno Slough are
impaired. Operating criteria established by the Division of Safety of Dams limit the maximum
water surface to 14.5 feet. Above 14.5 feet, seepage problems begin to occur at the upper end
of Mendota Pool.

Mendota Dam contains flow from the San Joaquin River and flood flows from the Kings River via
the Fresno Slough and James Bypass. The DMC conveys Delta water to Mendota Pool from the
north, and several irrigation channels divert flows from it.

3.3.7 Hydrologic Facilities
Hydrologic facilities include staff gauges and water stage recorders that are located at critical
locations such as control structures and channel junctions. Staff gauge installations consist of
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three timber posts in a line perpendicular to the levee centerline. One post is located in the
low-water channel, another on the berm between the low-water channel and the levee, and a
third on the levee slope. Enamel-coated metal staff gauges graduated in tenths of a foot are
attached to the timber posts and set to a known elevation datum. The District notes that staff
gauges might no longer be reliable reference points from one flood event to the next due to the
land subsidence that persists throughout the area. Patrollers therefore drive a temporary lath
into the levees to monitor water level changes.

Water stage recorders typically consist of a stilling well with an inlet from the channel and a
water-level telemetering device in the stilling well. Recorded flows from these wells are
monitored by the District, with adjustments made for flow curve corrections due to channel
cross-sectional changes. Due to unreliable automatic gate control equipment, the primary
control structures described earlier are manually operated.

An additional feature critical to O&M activities is the mile marker. The Project is divided into LUs,
and mile markers are included every 0.5 mile of each unit. Signs on the markers indicate the LU
number and the mile beginning at the downstream end and proceeding upstream. The signs are
visible from vehicles traveling in either direction along the levee patrol roads.

3.3.8 Bridges and Low-Water and Dip Crossings
There are 24 bridges and several low-water and dip crossings included in the Project. Bridges
are reinforced-concrete structures consisting of piles, deck slabs, and abutments. Patrol and
access bridges are 18.3 feet wide, and county road bridges are 30.3 feet wide. The bridge at
Highway 152 is 34 feet wide. Embankments for these bridges have riprap slope protection.
There are four additional bridges that are integral with the control gate structures at the
Bifurcation Structure and the Mariposa Bypass. Low-water and dip crossings are generally
gravel surfaced roads that cross the interior of the bypass channels. Low flows pass through
culverts under the roads; however, at higher flows, the roads are inundated and cannot be
used. There are also reinforced-concrete bridges that cross the low-flow channel and are
inundated during high-water conditions.

3.3.9 Irrigation and Drainage Structures
Numerous irrigation and drainage structures pass through, under, or over the Project levees.
These facilities provide for the passage of water from the flood waterway to the protected area
for irrigation or other usage, or from the protected area to the waterway for drainage
purposes. The structures are generally corrugated metal, steel, or reinforced-concrete pipes
and reinforced-concrete box culverts with reinforced-concrete end walls and head walls. Flow
through the culverts is controlled with slide or flap gates. Slide gates are located in riser pipes
near the top of the levees; therefore, the gates can be accessed during high-water conditions.
Flap gates are attached to culvert ends on the water side of the levees.



3-18

3.4 Upstream Flood Facilities
Upstream flood facilities impact the Project but are not part of the Project or operated by the
District. The following upstream facilities are shown on Figure 3-9:

¶ Pine Flat Reservoir
¶ Millerton Reservoir
¶ Hensley Reservoir
¶ Eastman Reservoir
¶ Mariposa Creek Reservoir
¶ Owens Creek Reservoir
¶ Bear Creek Reservoir
¶ Burns Creek Reservoir

Friant Dam (Figure 3-10), which impounds Millerton Reservoir, provides significant reduction of
flood risk in the USJR region. Friant Dam, which Reclamation operates, impounds more than
520,500 AF of water, with a maximum of 170,000 AF reserved for flood storage between
November and February. The flood storage space in Millerton Reservoir can be reduced (to
allow for more water storage) by transferring up to 85,000 AF of reserved flood control space to
Mammoth Pool. Depending on the forecasted unimpaired runoff and irrigation demand,
390,000 AF of supplemental storage space can be reserved during the snowmelt runoff period
(from February 1 through July 1). For the remainder of the year, the storage capacity of the
reservoir is reserved for water supply storage rather than flood control.

The river channel downstream of Friant Dam has a published design flow rating of 8,000 cfs.
When flows exceed 8,000 cfs in the San Joaquin River, the District will operate control structures
with the objective of minimizing damage to the Project and surrounding lands. Releases from
Friant Dam take 2.5 days to reach the Chowchilla Canal Bypass Bifurcation. At the bifurcation, the
flows may be split based on the timing of the event and the magnitude of downstream inflows
from other tributaries such as releases from Pine Flat Dam on the Kings River.
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Figure 3-9. Contributory Reservoirs and Streams

Source: District 2022.
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Figure 3-10. Friant Dam and Millerton Reservoir

Source: Summers Engineering-provided photo.

3.4.1 Pine Flat Reservoir/Pine Flat Dam/Kings River to San Joaquin River
Pine Flat Reservoir has 1,000,000 AF of storage capacity. The first 4,750 cfs of flood releases are
diverted north at Crescent Weir on the Kings River, through the James Bypass, toward Mendota
Pool. Releases from Pine Flat Reservoir take approximately 4.5 days to reach Mendota Pool.
Flows exceeding 4,750 cfs are diverted toward the Tulare Lake Basin until the release totals
10,000 cfs. The release is then split 50–50.

3.4.2 Hensley Reservoir/Hidden Dam/Fresno River to Eastside Bypass
Hensley Reservoir is impounded by Hidden Dam on the Fresno River and has a 90,000-AF
storage capacity. The channel rating down the Fresno River is 5,000 cfs before reaching the
Eastside Bypass Drop Structure. Releases from Hidden Dam take 1 day to reach the flood
system.

3.4.3 Eastman Reservoir/Buchanan Dam/Chowchilla River to Eastside
Bypass

Eastman Reservoir impounded by Buchanan Dam on the Chowchilla River has a storage
capacity of 150,000 AF. Downstream published design flow capacity is 7,000 cfs, with a split of
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2,000 cfs into the Berenda Slough channel and 5,000 cfs into Ash Slough. Releases from
Buchanan Dam take 1 day to reach the Eastside Bypass.

3.4.4 Merced Streams Group
Improvement of the MSG was authorized by the Flood Control Act of 1944 (PL 78-534, 78th
Congress) as part of the comprehensive plan for flood control for the Sacramento and San
Joaquin River Basins. The following MSG reservoirs and creeks contribute flows to the Eastside
Bypass and impact the flood operations of the Project:

¶ Burns Creek Reservoir/Burns Creek to Bear Creek
¶ Bear Creek Reservoir/Bear Creek
¶ Owens Creek Reservoir/Owens Creek
¶ Mariposa Reservoir/Mariposa Creek
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Chapter 4 Information Resources
4.1 Main Information Resources
Best available information was used in the assessment, during which no new data were
generated and no new hydraulic flood modeling was performed. Information was compiled
from a number of documents, each with differing levels of detail, completeness, and study area
boundaries. Some information about infrastructure located upstream or outside the region was
provided because the operations of the Project are affected by these areas. This document
represents a comprehensive attempt to compile and synthesize available information pertinent
to the Project. Table 4-1 summarizes the main information resources used for this assessment.
Additional references are listed in Chapter 9.

Table 4-1. Information Resources

Resource Description Reference
Name

District Background
Presentation

Presentation provides District history, purpose, and
major challenges.

District 2022

Current Levee District
Issues—Google Earth Map

Each issue has a GPS location and short writeup of
date and scope; some issues include pictures.

District
2023a

USJR RFMP This 2015 management plan incorporates regional
interests to develop short-term and long-term
structural and nonstructural system improvements
for flood risk reduction.

SJRFCPA
2015

2022 Central Valley Flood
Protection Plan Update—
Appendix C, Flood Risk
Analysis

This document provides EAD for impact areas in the
District region using the HEC-RAS software and HEC-
FDA model.

DWR 2022a

2022 Flood System Status
Report Update (FSSR)

This document provides figures and tables of SPFC
flood system deficiencies as part of the 2022 CVFPP
Update. Includes capacity deficiencies, as well as
levee integrity issues from the NULE Project.

DWR 2022b

March 2024 CVFED model
from Friant Dam to the
Merced River

As part of the CVFED Program, this HEC-RAS model
was used to calculate channel capacity at design
freeboard using the latest DWR data.

DWR 2024

Channel Capacity Report 2024
Restoration Year – San
Joaquin River Restoration
Program

This Reclamation report provides existing channel
capacities by river reaches, which differ from DWR
river reaches.

Reclamation
2024



4-2

Resource Description Reference
Name

Fall 2022 Levee Maintenance
Deficiency Summary Report
(Fall 2022 DWR Inspection
Report)

This report summarizes results of annual District
levee and structure inspections. Identified issues
may include erosion, seepage, vegetation, rodents,
and structural deficiencies.

DWR 2022c

Draft NULSE This 2023 evaluation of seepage issues and levee
strength was provided by DWR’s Flood Maintenance
and Operations Branch.

DWR
forthcoming

Reclamation Subsidence
Monitoring

This document provides subsidence in feet per year
for the region.

SJRRP 2025

Flood Releases from
Upstream Reservoirs—Memo

This memo describes operations with high flood
releases from upstream reservoirs.

District
2023b

Firebaugh Multi-Benefit Flood
Management Project Flood
Risk Reduction Feasibility
Study

This is a 2022 feasibility study on flood risk reduction
projects for the City of Firebaugh.

Gouveia
2022

CVFED = Central Valley Floodplain Evaluation and Delineation
CVFPP = Central Valley Flood Protection Plan
EAD = expected annual damage
FSSR = Flood System Status Report
GPS = global positioning system
HEC-RAS = Hydrologic Engineering Center – River Analysis System
NULE = Non-Urban Levee Evaluation
NULSE = Non-Urban Levee Seepage Evaluation

4.2 2023 Google Earth Levee District Issues
The 2023 winter storms caused many erosion, seepage, and infrastructure failures within the
District system. A Google Earth website constructed by District staff documents these system
issues with pictures and response actions (District 2023a).

Figures 4-1 and 4-2 show locations of documented issues for the north and south portions of
the system, respectively.
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Figure 4-1. 2023 Water Year Issues—North Portion of the Project
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Figure 4-2. 2023 Water Year Issues—South Portion of the Project
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4.3 Fall 2022 California Department of Water Resources
Inspection Report

The Fall 2022 DWR Inspection Report (DWR 2022c) heavily influences the District’s prioritization
of O&M needs. DWR provides the District with inspection ratings on their structures as
summarized in Table 4-2. Inspection ratings are coded as follows:

¶ Acceptable (A) – No immediate work is required, other than routine maintenance. The
flood protection project will function as designed and intended with a high degree of
reliability, and necessary cyclical maintenance is being performed adequately.

¶ Minimally Acceptable (M) – One or more deficient conditions exist in the flood protection
project that need to be improved or corrected. However, the project will essentially
function as designed with a lesser degree of reliability than what the project could provide.

¶ Unacceptable (U) – One or more deficient conditions exist that may prevent the project
from functioning as designed, intended, or required.

Table 4-2. California Department of Water Resources Structure Inspection Summary

Levee Units Overall Rating

Ash Slough Drop Structure 1 A

Ash Slough Drop Structure 2 A

Ash Slough Drop Structure 3 M[a]

Ash Slough Drop Structure 4 A

Bear Creek Diversion Structure A

Chowchilla Canal Bypass Control Structure A

Eastside Bypass Drop Structure 1 A

Eastside Bypass Drop Structure 2 A

Fresno River Drainage Structure A

Mariposa Bypass Control Structure A

Mariposa Bypass Drop Structure A

Owens Creek Control Structure A[b]

Owens Creek Overflow Structure A

San Joaquin River Bypass Control Structure A

San Joaquin River Structure M

Sand Slough Structure M

Source: DWR 2022c.
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[a] The Fall 2023 Levee Maintenance Deficiency Summary Report (Fall 2023 DWR Inspection Report; DWR 2023)
became available at the end of conducting this assessment. Of all the inspection results, including erosion and
seepage, the Ash Slough Drop Structure 3 rating is the only difference. Even though it is now rated as A –
Acceptable, the District still deems it as deficient.
[b] The District has determined that the Owens Creek Control Structure needs replacement.

The report also includes documentation for projects from the Flood System Repair Program
(FSRP), administered by DWR. The FSRP uses Proposition 1E funds to address critical levee
problems and improve SPFC infrastructure in non-urban areas.

Maps of the District levees with erosion and seepage sites identified as part of the FSRP are
shown on Figure 4-3 through Figure 4-5. These sites are tabulated in Appendix A. DWR gives a
summary of unacceptable erosion sections in the District, as summarized in Section 5.2.8. The
Fall 2023 DWR Inspection Report (DWR 2023) was released shortly before the release of this
assessment. The only difference between the Fall 2023 and Fall 2022 DWR Inspection Reports
(DWR 2023, 2022c) is an acceptable rating in the 2023 report for Ash Slough Drop Structure 3.
However, the District would like to pursue further condition evaluation of this structure.
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Figure 4-3. DWR Flood System Repair Program Erosion and Seepage Sites—North Portion of
the Project

Source: DWR 2022c.
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Figure 4-4. DWR Flood System Repair Program Erosion and Seepage Sites—Middle Portion of
the Project

Source: DWR 2022c.
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