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EXECUTIVE SUMMARY 
 
Reclama�on District No. 2028 (District), Bacon Island, has prepared this Five-Year Plan (Plan) to 
support future planning efforts by the California Department of Water Resources (DWR) and 
local agencies. This plan is comprised of historical knowledge of the District, as well as recent 
findings and analysis to describe its exis�ng condi�ons and future plans. This document will 
serve as a guide for future project development for the District. 
 
The District’s goal has been to atain and maintain its levee system at or above a sustainable 
minimum levee standard. The District’s levee system consists of approximately 14.34 miles of 
non-project levee in the Delta primary zone including 1.33 miles along Railroad Cut, 5.28 miles 
along Old River, 2.71 miles along Connec�on Slough, and 5.02 miles along Middle River. The 
exis�ng levee system meets the minimum eleva�on requirements of the Federal Emergency 
Management Agency’s (FEMA) Short Term Hazard Mi�ga�on Plan1 (HMP) for an agricultural 
levee in the Sacramento-San Joaquin Delta (Delta). The District con�nues to maintain this 
minimum geometry to remain eligible for federal assistance in the event of a disaster. The 
District’s long-term rehabilita�on plans incorporate an increase in the levee dimensions based 
on geotechnical recommenda�ons to achieve DWR’s Bulle�n 192-822 levee standard, as well as 
improve overall levee integrity.  
 
With 95 percent cost share from DWR, and approval from the California Department of Fish and 
Wildlife (CDFW) and other agencies to proceed with planning, documenta�on, and design, the 
District can complete all rehabilita�on to meet a sustainable Bulle�n 192-82 levee standard 
within five years, subject to funding. To meet the adopted standard, the District will need 
roughly 954,000 cubic yards of onsite fill and 93,000 tons of imported aggregate base (Appendix 
B, Quan�ty Es�mate). Engineering, planning, and construc�on are expected to cost an 
es�mated $28.8 million (Appendix C, Cost Es�mate) if onsite borrow material is available. This 
plan assumes funding will be available under the Delta Levees Special Flood Control Projects 
Program, also referred to as Special Projects, as the District implements rehabilita�on over the 
iden�fied five-year period. DWR’s involvement and any other agencies willing to contribute 
funding will help the District achieve their goal.

 
 
1 HMP criteria are requirements to qualify for future federal disaster assistance. Minimum criteria include (1) levees shall have a 
1’ of freeboard above the 100-year flood frequency elevation, as provided by the USACE; (2) the minimum crown width shall be 
at least 16’; (3) waterside slopes shall be at least 1.5 horizontal to 1 vertical with revetment in areas where erosion has been a 
problem; (4) landside slope shall be at least 2 horizontal to 1 vertical, with flatter slopes in the lower portion of the levee in areas 
where soil stability and seepage have been problems; and (5) the levees shall have all-weather access roads. 
 
2 Bulletin 192-82 standards are levee standards established by Bulletin 192 published by DWR in December 1982. Minimum 
standards include (1) levees shall have a 1.5’ of freeboard above the 300-year flood frequency elevation, as provided by the 
USACE; (2) the minimum crown width shall be at least 16’; (3) waterside slopes shall be at least 2 horizontal to 1 vertical with 
revetment in areas where erosion has been a problem; (4) landside slope shall be at least 3 horizontal to 1 vertical, with flatter 
slopes in the lower portion of the levee in areas where soil stability and seepage have been problems; and (5) the levees shall 
have all-weather access roads. 
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Sec�on 2. Background
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FOREWORD 
 
The levee protec�ng Bacon Island is maintained by Reclama�on District No. 2028 (District). The 
District was formed on March 21, 1918 to maintain the District’s levee system that protects 
approximately 5,625 acres of agricultural land, local infrastructure and on-island assets. Bacon 
Island has approximately 20 residents and there is no known transient popula�on. 
 
Bacon Island is located in the central Delta in San Joaquin County, north of Woodward Island, east 
of both Holland and Palm Tracts, south of Mandeville Island and west of both Mildred Island and 
Lower Jones Tract (Appendix A, Vicinity Map). The District can be accessed by land via Bacon 
Island Road, as well as by personal watercra� or barge.  The loca�on of the District along Old and 
Middle Rivers, as well as the infrastructure located on-island, combine to make the District’s 
reliability and sustainability of significant value to regional and statewide interests (Appendix A, 
Regional Infrastructure Map). 
 
The 14.34-mile-long levee system protects cri�cal u�lity infrastructure, which includes natural gas 
pipelines owned and operated by the Pacific Gas and Electric Company (PG&E).  Approximately 
4.3 miles of pipeline are within the island’s perimeter levee system (Appendix A, District 
Infrastructure Map).  A variety of agricultural opera�ons are also protected.  Total assets are 
es�mated at nearly $44 million based on the Delta Risk Management Strategy (DRMS) Phase 1 
analysis, Impact to Infrastructure Technical Memorandum.  This does not include the land value 
which is es�mated to be approximately $44.1 million, according to 2018 data obtained from the 
San Joaquin County Assessor.   
 
The perimeter levee system protects an important variety of habitat, as documented in the EIR/S 
for the Delta Wetlands Project, dated September 1995, and updated for changes to cropping 
paterns in 2008. In 2008, 578 acres were planted in wheat, 1,914 in corn, 1,787 in alfalfa, 207 in 
oats, and 374 in sunflower. As of 2008, the island also contains wetlands (58.63 acres) and other 
waters such as canals, ditches, and ponds (45.51 acres). Some agricultural opera�ons are 
seasonally flooded over the fall and winter (Dra� Place of Use Environmental Impact Report, 
2010).  
 
In accordance with FEMA’s Short-Term HMP requirements, the District rehabilitated its levee to 
the HMP criteria in the early 1990s. The District maintains its levee at or above the HMP standard 
levee eleva�on (Appendix B, Typical Cross Sec�on). There is also a well-maintained all-weather 
road around the District. Given the exis�ng peat founda�on thicknesses present in this area of 
the Delta, the perimeter levee system is suscep�ble to founda�on consolida�on thus requiring 
maintenance to comply with the HMP short-term criteria.  
 
The District’s long-term goal is to atain and maintain its levee at or above the DWR Bulle�n 192-
82 standard for an agricultural levee. Prior to project implementa�on, the District’s geotechnical 
engineer provides design recommenda�ons for sustainably mee�ng the selected design standard 
for an extended period of �me based on the exis�ng site condi�ons. This plan was prepared based 
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on typical design parameters u�lized in past projects, and the District can reasonably expect 
similar design criteria for future projects. Based on these assump�ons, several miles of levee 
require rehabilita�on to meet these standards and to protect the resources and key infrastructure 
on the island. The District is working aggressively to rehabilitate its levee and has iden�fied high 
priority reaches of levee requiring rehabilita�on.  
 
The District’s levee system is important to statewide planning as it protects key u�lity and 
conveyance corridors. The levee system provides protec�on along Old and Middle Rivers, which 
are along the conveyance corridors supplying fresh water to the State Water Project and the 
Central Valley Project.  The conveyance route along Middle River and Victoria Canal to the 
export pumps is iden�fied as the Emergency Freshwater Pathway by the State Water 
Contractors providing emergency conveyance to south Delta export facili�es in the event of 
severe earthquake-generated levee failures in the south Delta.  Its development and opera�on 
is referred to as the Earthquake Middle River Recovery Strategy in the Department of Water 
Resources’ Delta Flood Emergency Management Plan (DWR, 2018).  There are public roads and 
u�li�es on-island, including two large Pacific Gas and Electric natural gas pipelines. This Plan 
describes the District’s intent to reach a sustainable Bulle�n 192-82 levee standard within a five-
year period. The ability of the District to meet this standard within five years is en�rely 
dependent on funding support from DWR. 

ASSESSMENT OF THE STATUS OF THE EXISTING LEVEE SYSTEM 
 
The District’s levee system has historically protected the island from flooding or severe 
overtopping. There have been mul�ple instances of seepage or erosion, which have been 
repaired and improved to maintain the integrity of the levee. The District currently maintains its 
levee by u�lizing funds within the Delta Levees Maintenance Subven�ons Program (Subven�ons 
Program). The District has also performed rehabilita�on projects under the Special Projects 
Program as recent as 2019. The District’s goal is to progress towards complete rehabilita�on to 
sustainably meet or exceed the Bulle�n 192-82 levee standard. The cost and effec�veness of 
recent projects indicate that full rehabilita�on is atainable within five years with adequate 
funding from DWR. 
 
HISTORICAL FLOOD ISSUES 
Bacon Island has flooded once, in 1938.  In recent years, there have been several flood fights 
and erosion repairs in the area, although no flooding or inunda�on of the island has been 
reported. 
 
EXISTING LEVEL OF PROTECTION PROVIDED BY LEVEE SYSTEM 
In 1987, the District surveyed its levee as required by FEMA. It was found that por�ons of the  
levee crown were as much as 3.2 feet below the 100-year flood eleva�on, or 4.2 feet below the 
minimum HMP standard. In addi�on, por�ons of the levee crown roadway were not graveled 
and impassable when wet. Since the passage of Senate Bill 34 (SB 34) in 1988, the District has 
raised, and con�nues to maintain, its levee above the HMP minimum eleva�on. The District has 
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also constructed and maintains an all-weather gravel access crown roadway in areas where 
there is no county-maintained roadway. 

 
As with any typical Delta island, subsidence of peat has occurred historically on Bacon Island. 
Generally, subsidence as a result of farming ac�vity does not appear to be occurring close 
enough to the levee to be of concern from a stability standpoint. The current eleva�ons (2017-
2018 DWR Delta LiDAR) of the island are shown in Appendix A, District Eleva�on Exhibit. The 
eleva�ons of the island floor generally range from -4 feet to -20 feet (NGVD 29 Datum).  
 
Recent rehabilita�on projects have raised and widened the levee to sustainably meet HMP for 
an extended period of �me. However, areas that have not been recently rehabilitated have very 
litle overbuild above the HMP minimum eleva�on. Consequently, as the underlying founda�on 
material consolidates, the District must con�nue to add material to the levee crown to maintain 
minimum eleva�on standards. The following table iden�fies exis�ng levee standard condi�ons. 
 

TABLE 1. EXISTING LEVEE STANDARD CONDITIONS 

Levee Standard Stationing 
(feet) 

Total 
Length 
(miles) 

Percent 
Compliant 

(%) 

At HMP or Above 0+00 to 756+92 14.3 100 

At PL 84-99 or Above Various 6.5 45 

At Bulletin 192-82 or Above Various 0.4 3 

 
 
Maps iden�fying the areas mee�ng HMP, PL 84-99 and Bulle�n 192-82 are included in the 
appendix. Specific sta�oning for the levee standard condi�ons is included in Appendix B. There 
are no miles of levee mee�ng FEMA requirements. All levee work completed has u�lized the 
Subven�ons and Special Projects Programs since the incep�on of the Programs. 
 

PREVIOUS FIVE-YEAR PLAN PROGRESS REPORT 
 
SUMMARY OF PREVIOUSLY SUBMITTED FIVE-YEAR PLAN 
In 2009, the District’s Five-Year Plan included a toe berm project recommended for funding 
under Special Projects for fiscal year 2008/2009 as well as 5 phases of future improvements. At 
the �me of submital, the toe berm project was on the east levee along Middle River from 
Sta�on 50+00 to 200+00. Phase 1 included the southwest levee along Old River from Sta�on 
550+00 to 625+00. Phase 2 included the west levee along Old River from Sta�on 430+00 to 
550+00. Phase 3 included the west levee along Old River from 360+00 to 430+00. Phase 4 
included the northwest levee along Connec�on Slough and Old River from Sta�on 265+00 to 
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360+00. Finally, Phase 5 encompassed the north levee along Connec�on Slough from Sta�on 
200+00 to 265+00. 

STATUS OF PROJECTS SUBMITTED IN 2009 FIVE-YEAR PLAN 
Since submitting the 2009 Five-Year Plan, the District completed what was identified as the Toe 
Berm Project as well as Phases 1-3 and a portion of Phase 4. Table 2 below provides a summary 
of the status of the previously proposed projects. Work that was not completed under the 2009 
Five-Year Plan has been included and prioritized in the 2022 Five-Year Plan. 
 

TABLE 2.  STATUS OF 2009 FIVE-YEAR PLAN PROJECTS 

2009 Phase Standard 
Stationing 

(feet) Completion Date Objectives Achieved 

Toe Berm 
Project N/A 50+00 - 200+00 May 2013 

Rehabilitated levee; 
increased stability; 100% 

complete 

Phase 1 Sustainable HMP 550+00 - 625+00 November 2014 
Rehabilitated levee; 

encroachments removed; 
100% complete 

Phase 2 Sustainable HMP 430+00 - 550+00 November 2019 

Rehabilitated levee; 
encroachments removed; 
habitat enhanced; 100% 

complete 

Phase 3 Sustainable HMP 360+00 - 430+00 November 2019 

Rehabilitated levee; 
encroachments removed; 
habitat enhanced; 100% 

complete 

Phase 4 Sustainable HMP 265+00 - 360+00 

November 2019 
(300+00 – 360+00)  

 
Work Not Completed  

(265+00 – 300+00) 

Rehabilitated levee; 
encroachments removed; 

habitat enhanced; 63% 
complete 

Phase 5 Sustainable HMP 200+00 – 265+00 Work Not Completed N/A; 0% complete 

CALFED Levee 
Stability 
Program 

PL 84-99 0+00 – 200+00 
625+00 – 756+92 Work Not Completed N/A; 0% complete 

 
Objectives not achieved were primarily a result of a lack of funding.  Adequate funding is 
necessary for the District to achieve future objectives. 
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HISTORY WITH THE DELTA LEVEES PROGRAM 
 
PARTICIPATION WITH DELTA LEVEES SPECIAL PROJECTS & MAINTENANCE SUBVENTIONS 
PROGRAMS 
The District is a long-time participant in both the Delta Levees Special Projects and Delta Levees 
Maintenance Subventions Programs. The District has participated in the Special Projects 
Program after the Program was made available to reclamation districts outside the eight 
western Delta islands. The District completed rehabilitation of approximately 2.8 miles of levee 
toe berm in May 2013 (BN-09-2), 1.4 miles of levee in November 2014 (BN-10-1), and 4.7 miles 
of levee in November 2019 (BN-15-1-SP) under the Special Projects Program.  These projects 
are identified above as “Toe Berm Project,” Phases 1-3 and a portion of Phase 4. With the 
exception of the toe berm project, the rehabilitation included habitat enhancements, including 
4 discrete enhancement areas and the landside slopes were drill-seeded with native grasses.  
Participation in the Special Projects Program allowed the District to meet the Five-Year Plan 
objectives in the project areas.  
 
The District has participated in the Subventions Program each year since 1987 and has received 
a total of $7,010,478.84 to date through the program. The average annual amount received is 
$202,758.90. Participation in the Subventions Program and the State assistance received 
enables the District to maintain the levee system in its current configuration.  The entire levee 
system is eligible for participation in both the Special Projects and Subventions Programs. 



 

Page 9 

Sec�on 3. Plan for Flood Protec�on 
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DESIRED LEVEL OF PROTECTION AND STRATEGY TO MEET GOAL 
 
DESIRED LEVEL OF PROTECTION PLANNED WITHIN FIVE-YEARS 
The District’s goal is to meet the Bulletin 192-82 levee standard within a five-year period. Each 
project will have specific design recommendations by the District’s geotechnical engineer for 
sustainably meeting the Bulletin 192-82 standard for an extended period of time. DWR 
conducted studies of levee design criteria suitable for use in the Delta and published its results 
in 1983 as DWR Bulletin 192-82.  The Bulletin 192-82 cross-section recommendations produces 
a levee that is designed for a water level with a 1 in 300 annual chance of occurrence; including 
freeboard of 1.5 feet for levees protecting rural areas and freeboard of 3 feet for levees 
protecting urban areas.  The levee system in this case directly protects rural areas, although 
indirectly facilitates conveyance of fresh water to extensive urban areas. Meeting a sustainable 
levee standard will provide the necessary levee improvements to help prevent levee breaches 
or overtopping, and other catastrophic or emergency events. This standard would also likely 
enable the District to be eligible for FEMA assistance, potentially providing the ability to 
leverage federal funds in the event of a disaster.  Typical levee cross sections are included in 
Appendix B. 
 
It should be noted that as the District implements projects to meet the Bulletin 192-82 
standard, the levees will also meet the U.S. Army Corps of Engineers PL 84-99 guidelines for 
rehabilitation of non-federal levees in the Delta, including waterside slopes of 2:1 minimum, 
landside slopes of 3:1 to 5:1 depending on depth of peat, a 16-foot minimum crown width, 1.5 
feet of freeboard above the 100-year flood elevation and a toe drain at a prescribed distance 
from the landside toe.   
 
PHASING OF WORK AND LIST OF PROPOSED PROJECTS 
The District has phased the work for the Plan according to the existing conditions of the levee 
structure as well as its geographic location (Appendix A, Project Phasing Exhibit and Appendix B, 
500 Foot Conceptual Design Cross Sections). Reaches that currently have lower crown 
elevations and relatively narrow crown widths or experience stability issues are a higher priority 
than other areas. The geographic location of a levee reach is also considered. An example of 
why this is important is a levee reach that exists adjacent to a wide expanse of open water may 
be subject to more harsh environmental conditions (e.g. increased wind and wave erosion) than 
other areas of the levee system. 
 
The proposed rehabilitation plan consists of six phases of construction. It should be noted that 
the proposed phasing can be modified based on the availability of funds and is intended for use 
as a planning tool only. The first five phases of construction will consist of full rehabilitation of 
the levee. The final phase of construction includes portions of the levee system that require 
minimal rehabilitation and will consist primarily of aggregate base (AB) placement on the levee 
crown. 
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Phase 1 (Project Phasing Map, Exhibit A) will include the south levee along Santa Fe Cut from 
Station 625+00 to 707+00. Phase 2 will include the north levee along Connection Slough from 
200+00 to 300+00. Phase 3 includes the east levee along Middle River from Station 120+00 to 
200+00. Phase 4 will include the east levee along Middle River from Station 40+00 to 120+00. 
Phase 5 will include the east levee along Middle River from Stations 707+00 to 756+92 and 
0+00 to 40+00. Phase 6 involves work on the crown of the levee and will include placing AB on 
the remainder of the island previously rehabilitated. AB will be placed to meet Bulletin 192-82 
elevation criteria. 
 

TABLE 3. PROJECT PHASING (APPENDIX A, PROJECT PHASING EXHIBIT) 

Phase Standard Description Stationing 
(feet) 

Current Levee 
Conditions/ 

Rationale for 
Prioritization 

Target 
Completion 

Date 

Anticipated Long 
Term Habitat 

Impacts/Mitigation 

1 Bulletin 
192-82 

Levee 
Rehabilitation, 

Revetment, 
Habitat 

Enhancement 

625+00 – 707+00 Deficient geometry, 
displaced revetment 

December 
2023 

No Impacts, 
Pre-Mitigated 

2 Bulletin 
192-82 

Levee 
Rehabilitation, 

Revetment, 
Habitat 

Enhancement 

200+00 – 300+00 Deficient geometry, 
displaced revetment 

December 
2024 

No Impacts, 
Pre-Mitigated 

3 Bulletin 
192-82 

Levee 
Rehabilitation, 

Revetment, 
Habitat 

Enhancement 

120+00 – 200+00 Deficient geometry, 
displaced revetment 

December 
2025 

No Impacts, 
Pre-Mitigated 

4 Bulletin 
192-82 

Levee 
Rehabilitation, 

Revetment, 
Habitat 

Enhancement 

40+00 – 120+00 Deficient geometry, 
displaced revetment 

December 
2026 

No Impacts, 
Pre-Mitigated 

5 Bulletin 
192-82 

Levee 
Rehabilitation, 

Revetment, 
Habitat 

Enhancement 

707+00 – 756+92 
0+00 – 40+00 

Deficient geometry, 
displaced revetment 

December 
2027 

No Impacts, 
Pre-Mitigated 

6 Bulletin 
192-82 Crown Fill/AB Only 300+00 – 625+00 Low crown elevation December 

2027 
No Impacts, 

Pre-Mitigated 

 

Various studies and reports are anticipated for each project phase in this plan, including, but 
not limited to, geotechnical investigations, environmental studies and documentation, plans 
and specifications, a comprehensive Scope of Work, and a completion report. Once funding is 
secured, plans and specifications will be developed, and bidding and construction will 
commence as soon as possible. 



Page 12 

 
To complete all project phases by the end of 2027, funding must be made available 
progressively starting with funds for the design and construction of Phase 1. Assuming funding 
is available, each project phase could be completed in one construction season, with planning 
and engineering occurring in the winter months prior to the commencement of each 
construction phase. A graphical depiction of the schedule to implement this Plan to attain a 
sustainable Bulletin 192-82 levee system is included below. 
 

TABLE 4. ANTICIPATED PROJECT TIMELINES 

2023 2024 2025 2026 2027 
          

Phase 1         
          
  Phase 2       
          
    Phase 3     
          
      Phase 4   
          
        Phase 5 
          
        Phase 6 
          

 
ESTIMATED COST TO ACHIEVE FIVE-YEAR PLAN GOAL 
Bacon Island potentially has the ability to utilize on-island borrow material for levee 
rehabilitation projects. It is currently unknown if the island has sufficient capacity to 
rehabilitate the levee system using only on-island borrow material. Borrow investigations will 
be required for each phase of construction to locate areas containing suitable material that can 
be efficiently excavated and transported. In the event that suitable material cannot be located 
for a specific project, import material may be required to rehabilitate portions of the levee 
identified in this plan. Considering this uncertainty, multiple cost estimates and cash flow 
scenarios have been generated. Two scenarios have been analyzed. The first assumes onsite fill 
material is available for all projects and the second assumes import fill material is required for 
all projects. The intent is to provide a range of costs the District could expect to incur 
depending on the final constraints of each project. 
 
The estimated onsite fill required for levee rehabilitation under this plan is 954,400 cubic yards. 
It is anticipated that 93,200 tons of aggregate base will be required to construct an all-weather 
road surface on the levee crown. The estimated cost to complete all phases of the Plan and 
successfully build the District’s levee to the Bulletin 192-82 standard using onsite fill is 
approximately $28.8 million. In the event imported fill is required, the estimated total cost is 
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$49.4 million, subject to market conditions. The quantity and cost estimates to attain a 
sustainable standard around the entire island are included in Appendices B & C. It should be 
noted that these quantities and costs are planning level estimates and are subject to final 
design criteria to be determined as engineering for each phase is completed. 
 
The estimated quantity for the District to meet the Bulletin 192-82 standard was calculated 
utilizing DWR’s Delta LiDAR data (2017-2018) for the Sacramento – San Joaquin Delta. 
Geotechnical investigations have not been fully completed for future construction, however 
reasonable design criteria have been assumed. The assumed design criteria enabled planning 
level estimates to be generated for purposes of this plan; however, final quantities and 
associated costs will vary based on the final design recommendations.  
 
As mentioned above, the District’s geotechnical engineer, Hultgren-Tillis Engineers, has 
prepared geotechnical investigations for previous levee rehabilitation projects. Generally, 
recommended design parameters have consisted of a 21-foot-wide levee crown3, constructed 1 
foot above the design elevation to account for future settlement as the underlying foundation 
material consolidates. Increases in width are incorporated as needed to accommodate site 
specific conditions, such as the presence of a county road or other feature that may require a 
design adjustment. Water side slopes are a minimum of 2:1 and catch on the waterside levee 
hinge of the existing crown, resulting in minimal waterside impacts. A 3:1 embankment slope is 
typically recommended on the landside and is buttressed by a toe berm. An all-weather road 
surface will be constructed on the subgrade of the levee crown using Class 2 aggregate base 
material. A county road runs along portions of the east and north levees. Rehabilitation that 
occurs in these areas will include replacing the county roadway in kind. The results of this 
Bulletin 192-82 compliant design have proven that this design is an efficient use of fill and is 
sustainable for an extended period of time.  
 
The estimated cost for the District to meet a sustainable levee standard was calculated 
assuming multiple factors that would enable the complete rehabilitation of the levee system. 
The Cost Estimate summary tables in Appendix C provide an itemized breakdown of the cost 
per phase. The assumptions are based on calculated quantities and a three percent annual 
increase in construction costs due to inflation. The engineering, design, permitting, 
coordination and inspection are limited to 20 percent of the total project cost using onsite 
borrow material and are held constant in the import fill scenario. 
 
POTENTIAL COST-SHARING PARTNERS 
The District has a limited ability to pay for large scale rehabilitation projects. The District is 
allowed to levy assessments for drainage and flood control services based on California 
Government Code Sections 54710 et seq. The method used for apportioning the assessment is 
based upon the proportional special benefits from the services to be derived by the properties 

 
 
3 The Bulletin 192-82 levee standard requires a minimum 16’ wide crown. Due to settlement over time, minimum 
levee standards cannot be maintained without additional overbuild incorporated; both vertically and spatially. 
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in the assessment area over and above general benefits. The assessment is not based on value, 
rather benefit. The assessments collected from landowners enable the District to maintain the 
levee in its current state, with minimal funds remaining for additional activities. Based on data 
provided by the District, approximately $210,000 per year is available for levee maintenance 
and related activities. The District can leverage these funds through the Subventions Program, 
receiving reimbursement of up to 75 percent of eligible expenses, less $1,000 per mile of levee, 
in accordance with the program guidelines. 
The Special Projects program has historically funded large-scale levee rehabilitation on Bacon 
Island. As a result of the District having very limited financial capacity to fund projects, Special 
Projects has provided funding for rehabilitation projects with up to 97 percent State cost share 
for the District. This program is the most viable funding mechanism for financing the 
rehabilitation of the District’s levee system and is essential for the District to implement its five-
year rehabilitation plan. 
 
REQUESTED COST-SHARING WITH THE DELTA LEVEES SPECIAL PROJECTS PROGRAM 
Due to the magnitude of the projected rehabilitation costs and the District’s limited ability to 
fund those costs, the District requests a minimum 95% State share of project costs under the 
Special Projects Program. The requested cost sharing is consistent with previous projects 
implemented on Bacon Island. Assuming the District’s cost share is 5% of the total projected 
cost, the District would need to provide funding in the amount of between $1,441,015 – 
$2,468,460 over the projected five-year period, depending on whether fill is obtained onsite or 
imported.  
 
ESTIMATED CONTRIBUTION FROM DELTA LEVEES SPECIAL PROJECTS & MAINTENANCE 
SUBVENTIONS PROGRAMS 
The ability of the District to reach the complete build-out to a sustainable levee standard by the 
end of five years will depend on the interest of DWR to support the District throughout the 
process. The District has very limited resources to perform large scale levee rehabilita�on 
projects. The District’s annual assessments to fund opera�ons total $455,418. The por�on of 
the assessment revenue that is available for levee maintenance a�er other expenses are 
deducted is approximately $210,000. The District can leverage this amount by u�lizing DWR’s 
Subven�ons Program and receive reimbursement for up to 75 percent of qualified expenses, 
less $1,000 per levee mile in accordance with the program guidelines.  It is an�cipated that the 
Subven�ons Program will allow the District to adequately maintain the levee system, however 
the ability to fund rehabilita�on projects is limited.  
 
A second funding mechanism available to the District is the Special Flood Control Projects 
Program, also referred to as Special Projects, authorized under SB 34. This program distributes 
grants to local agencies to construct projects that are selected using a compe��ve process. Cost 
shares under this program are variable and are based on various metrics iden�fied in the 
program guidelines.  This Plan is reliant upon the Special Projects Program to fund the iden�fied 
projects at the requested cost share.  Funding from the Special Projects Program is necessary 
for achievement of the Five-Year Plan goals.  The Special Projects Program would need to 
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provide funding in the amount of between $27,379,285 – $46,900,740 over the projected five-
year period, depending on whether fill is obtained onsite or imported. 
 
ESTIMATED CONTRIBUTION FROM OTHER AGENCIES  
At this �me, the District has no other cost sharing partners to provide funding for rehabilita�on 
and maintenance. Therefore, there is no es�mated contribu�on from agencies other than 
funding provided by DWR. However, the District has previously par�cipated in a partnership 
with a coali�on of urban water agencies that provided the local cost share for a rehabilita�on 
project along Old River.  The project was a tremendous success, rehabilita�ng approximately 4.7 
miles of levee and adding ecosystem enhancements.  It demonstrated that a mul�-agency 
approach can be successful and can poten�ally be a model for future partnerships.  The District 
will con�nue its efforts to secure funding commitments from other agencies for future projects.   
 
POTENTIAL CONSTRAINTS AND OBSTACLES 
There could poten�ally be a mul�tude of constraints and obstacles throughout the planning, 
design and implementa�on of the rehabilita�on projects: 
 

 Structures may have to be relocated, or removed from the levee crown and landside 
levee toe (Appendix A, District Infrastructure Map); 

 Mul�ple siphons will need to be raised and extended along the exterior levee; 

 Trees and some vegeta�on removal may be required; 

 The cost of the rehabilita�on during the various phases of the projects will vary 
depending on the addi�onal planning, design, coordina�on, and permi�ng required for 
project construc�on at each site; 

 All projects will require ongoing coordina�on between the District, landowners, and all 
agencies involved in the rehabilita�on process;  

 Coordina�on may be required with PG&E and other u�lity providers as the 
rehabilita�on project planning commences along power lines, communica�on lines, or 
pipelines. 

 

These considera�ons are typical of rehabilita�on projects and the District is well-versed in 
naviga�ng the various hurdles of a rehabilita�on project. The District will openly communicate 
and work with the various stakeholders to develop solu�ons that are acceptable to the various 
Program and project interests. 
 
 
 
 
 



Page 16 

NEEDED IMPROVEMENTS TO REDUCE EXISTING HAZARDS 
 
LOCAL ASSETS 
Agricultural lands, primarily irrigated lands, cover the vast majority of Bacon Island. A network 
of approximately 32 siphons divert water for irriga�on purposes.  The District operates two 
pumping sta�ons to dewater and manage the water levels on the island.  The District’s levee 
system protects ac�ve agricultural opera�ons including approximately 1,914 acres of corn, 578 
acres of wheat, 1,787 acres of alfalfa, 207 acres of oats, and 374 acres of sunflower annually. 
Opera�ons are supported by an on-island farming enterprise with warehouses, facili�es and 
farming equipment. The agricultural lands are seasonally flooded adding to the available habitat 
for migratory waterfowl within the Pacific Flyway during the fall and winter seasons. In addi�on, 
the levee system also protects 660 acres of mixed habitat types as documented in the 
Environmental Impact Report/Environmental Impact Statement (EIR/EIS) for the Delta Wetlands 
Project, dated September 1995. The habitat located on-island includes riparian (3.4) acres, 
marsh (33.1 acres), herbaceous uplands (528.4 acres), and open water (94.5 acres).  
 
PG&E owns and operates two high-pressure gas transmission pipelines that cross the island, 
iden�fied as Lines 57B and 57C.  An abandoned line also exists, referred to as Line 57A.  The 
majority of this line has been removed.  PG&E constructed Line 57C, which is approximately 6.4 
miles in total length, in 2007.  The purpose of this project was to provide redundant pipeline 
capacity in the transmission of natural gas between Brentwood and the McDonald Island Storage 
Field.  The redundancy provides protec�on in the event there is a failure in Line 57B. 
 
Line 57B is 22 inches in diameter and is typically a minimum of 3.5 feet below the ground surface.  
Line 57C is 24 inches in diameter and is typically 6 feet below the ground surface.  Both lines are 
rated for pressures up to 2,160 psi. 
 
Bacon Island Road, a county-maintained roadway, is located on the crown of the east levee.  
Bacon Island Road is the main transporta�on corridor that provides primary access to Mandeville 
Island.  A disrup�on to this corridor due to a levee breach could isolate Mandeville Island if Bacon 
Island was inundated.  In this scenario, access would likely require use of either aircra� or 
watercra�. 
 
NON-LOCAL ASSETS AND PUBLIC BENEFITS 
District levee improvements would also benefit In-Delta and export water supply reliability. The 
District's levee along Old River and Middle River is along the freshwater corridor conveying 
flows to the water export facili�es. Rehabilita�on of the levee will benefit the reliability of the 
current conveyance system. The risk of a levee failure in the rehabilitated segment will be 
reduced, thus reducing other associated risks to the water supply, such as the poten�al to 
jeopardize the reliability of the water supply for both local and export interests in the event the 
island flooded. 
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A railroad corridor is located south of the island in the dredger cut between Bacon Island and 
Woodward Island.  If the south levee system was ever breached and did not remain intact, the 
railroad corridor could poten�ally be suscep�ble to damage from wind and wave ac�on if the 
island was inundated due to the rela�vely large fetch that would be created. 
 

RISKS FOR CURRENT LAND USE BASED ON EXISTING ASSETS 

The rehabilitation of the District levee to the Bulletin 192-82 levee standard increases the factor 
of safety for the island and lowers the potential risk from overtopping or levee breach. By 
performing the phased projects previously mentioned, the District and the State could alleviate 
the possible $31.59 million in repair costs due to damages to the District infrastructure, as 
estimated in the DRMS Impacts to Infrastructure Technical Memorandum. 
 
A detailed risk and uncertainty analysis for the District was not performed for this Plan. The 
available information that was used came from the methodologies and model used by the 
DRMS team. The estimated repair costs were provided based on potential flood damage 
incurred to existing structures and infrastructure. Impacts to businesses, employment, levee 
repair, and crop damages are unknown at this time, and would depend greatly on when the 
flood occurred and how long the island remained inundated, as well as the severity of the flood 
event. 
 
The District does not maintain records of on island infrastructure to compare to the results of 
the DRMS technical memorandum. Therefore, it is not the intent of the District to evaluate the 
results, but merely to report on findings from the analysis and economic modeling that was 
utilized. 
 
CONSEQUENCES OF LEVEE FAILURE OR BREACH 
If flooding occurred as a result of a high-water event, the repair costs would be expected to 
reach $31,586,000 out of an estimated value of assets of $43,916,000 in 2007 dollars (DRMS, 
2007). The DRMS report shows that the island currently has 37,654 feet of minor roads; 28,288 
feet of natural gas pipelines; 5 houses; and multiple utility corridors. The information above 
was taken from the DRMS Technical Memorandum for Impact to Infrastructure and does not 
take into account levee repair costs due to the levee breaching or scours.  The DRMS stated 
island value does not include the value of the land. The total land value, according to 2018 San 
Joaquin County assessment data, is estimated to be $44.1 million.  
 
Depending on multiple factors, the repair to the District’s levee and drainage system after a 
levee breach could vary by orders of magnitude. The severity of the conditions during the 
emergency, the repair of both the interior and exterior of the levee system, drainage facilities, 
debris removal and contamination cleanup, levee access and utility repairs all need to be 
considered when evaluating the costs to repair the levee system. 
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The loss and costs that would impact the agriculture on island could vary greatly depending on 
multiple factors including the time of year, size and duration of the inundation, water quality 
conditions, and crops planned or planted for that period, and overall market conditions.  
 
EXISTING DEFICIENCIES IN SYSTEM 
The southern levee along Sante Fe Cut generally has a lack of sufficient revetment and is 
susceptible to damage during storm events with a strong south wind.  The District has made 
emergency repairs in the area during past storm events and the levee needs to be rehabilitated.  
The area is actively monitored during the flood season. 
 
The north levee along Connection Slough is a relatively tall levee and lacks the desired 
geometry in areas where no county roadway is present.  Emergency repairs have also 
historically occurred in the area and the levee needs to be rehabilitated to increase the overall 
island safety. 
 
An analysis of the 2017-2018 DWR LiDAR data indicates that a group of sites are very close to 
the minimum HMP criteria for elevation.  These sites are mostly located along the county road 
and include the following: 
 

TABLE 5 - SITES CLOSE TO HMP MINIMUM GEOMETRY 

Site Beginning 
Station Ending Station Length 

(feet) 

1 25+67 29+27 360 

2 29+75 30+29 54 

3 51+46 53+05 159 

4 53+42 55+08 166 

5 61+81 64+13 232 

6 65+30 66+14 84 

7 67+97 69+41 144 

8 70+81 72+06 125 

9 77+02 78+60 158 

10 79+34 79+88 54 

11 81+09 88+18 709 

12 90+70 91+67 97 

13 119+11 121+88 277 

14 123+22 125+23 201 

15 161+83 166+87 504 

16 173+10 174+15 105 

17 176+19 176+85 66 
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18 202+56 206+44 388 

19 715+46 718+02 256 

20 720+78 721+56 78 

21 726+11 726+97 86 

22 742+97 744+47 150 

 
The accuracy of the LiDAR data is such that it cannot be conclusively determined that the sites 
are, in fact, below HMP. These areas should continue to be monitored and the LiDAR data 
should be confirmed with a higher accuracy conventional terrestrial-based survey, subject to 
available funding.  If the sites are determined at some point to have actually settled below the 
minimum HMP geometry, maintenance should be considered to maintain minimum width and 
elevation requirements. 
 
Multiple encroachments are located along the southern portion of the east levee.  The 
encroachments are part of an on-island farming enterprise and are located on the crown and at 
the toe of the levee.  Maintenance activities in this area are difficult due to the location of the 
encroachments and access constraints. The District is working toward the removal of all 
encroachments that are no longer necessary to maintain the integrity of the levee system.   
 
URGENCY OF REPAIR WORK 
Flood fights performed in 2017 highlight the urgency of the repair work, especially along the 
north and south levee segments. High water during the 2017 flood caused significant waterside 
scour and erosion at various loca�ons between Sta�ons 200+00-300+00 and 625+00-670+00. 
Flood fights were ini�ated, and emergency repairs were performed. Addi�onal riprap was 
placed to stabilize the waterside slope. These areas have been priori�zed in the phasing of 
projects. 
 
It is also likely that unknown encroachments exist in the proposed project areas, highligh�ng 
the urgency of the repair work. Rehabilita�on and associated remedial ac�ons during grading 
(exploratory trenching) will likely address this issue and will result in a safer levee system. 
 
OPPORTUNITIES FOR MULTI-BENEFIT PROJECTS 

The main goal of the District during the next five years is to atain a sustainable Bulle�n 192-82 
levee standard around the en�re island. It should be noted that each levee rehabilita�on 
project iden�fied under this Plan can be iden�fied as having mul�ple objec�ves. These projects 
not only lower the flood risk for the lands within the District, but they also lower the risk of 
impacts to water quality and conveyance, as well as impacts to neighboring islands that are 
associated with a flood event. 
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ECOSYSTEM RESTORATION AND HABITAT ENHANCEMENT 
The landside slope will be seeded to propagate a CDFW-approved na�ve grass seed mix. The 
District will consult with DWR and CDFW on seed selec�on and best management prac�ces, 
such as soil prepara�on, �ming of seeding, irriga�on, and weed management for achieving the 
long-term establishment of na�ve grass cover. 
 
REVERSING LAND SUBSIDENCE 
The an�cipated design template for the levee improvements will require the construc�on of a 
stability berm along the landside toe of the levee. In compliance with California Water Code 
Sec�on 12316(g), this toe berm will raise the eleva�on of the land immediately adjacent to the 
levee and provide a cap over exposed peat that could otherwise oxidize over �me. The berm 
will also minimize any future farming prac�ces immediately adjacent to the levee. 
 
ENSURING ADEQUATE AND EFFECTIVE EMERGENCY RESPONSE PLANS 
A rehabilitated levee results in a safer, wider levee system than what existed previously. A wider 
levee enables beter access and supports emergency response efforts. It is difficult to respond 
to emergencies if access is restricted. The most significant constraint to achieving this objec�ve 
is the ability to secure adequate funding. Old and Middle Rivers also represent important 
freshwater conveyance corridors to the export pumps highligh�ng the need for levee integrity   
 
WATER QUALITY AND SUPPLY RELIABILITY IMPROVEMENT 
The proposed levee system improvements would benefit In-Delta and export water supply 
reliability. Por�ons of the District's levee are along Middle and Old River and are related to the 
protec�on of the freshwater corridors conveying flows to the export pumps. Rehabilita�on of 
the levee in these areas will benefit the reliability of the current conveyance system. The island 
is also along a poten�al tunnel alignment of the California WaterFix project, with a main 
construc�on sha� for the tunnel planned on the interior of the island. The risk of a levee failure 
in the rehabilitated segment will be reduced, thus reducing other associated risks to the water 
supply, such as the poten�al to jeopardize the reliability of the water supply for both local and 
export interests in the event the island flooded. 
 
LEVEE STABILITY AND INTEGRITY IMPROVEMENT 
The proposed projects will improve the sta�c stability of the levee in the project area. The 
geotechnical report for the projects will include a discussion on slope stability. The design for 
previous projects on the island resulted in landside factors of safety for the long-term 
rehabilitated levee that are significantly higher than the levee that previously existed. It is 
an�cipated that a similar design will be recommended for these projects, with a comparable 
improvement in the sta�c stability. 
 
The proposed projects will also improve the seismic stability of the levee in the project area. For 
several of the proposed projects, a landside berm will be placed to support the levee, while also 
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enhancing post-seismic recovery. A detailed evalua�on of the seismic safety is beyond the scope 
of this plan; however, our experience is that the long-term seismic performance of the levee 
should increase a�er the levee is rehabilitated for sta�c condi�ons. It is an�cipated that the 
final design will result in a net improvement in the seismic stability. Metropolitan Water District 
has performed extensive seismic stability analyses along the Middle River freshwater pathway 
levee system south of the San Joaquin River and has concluded that levees with similar cross-
sec�onal improvements have substan�ally improved stability under severe earthquake shaking. 
Levee stability analyses performed by AECOM/Schnabel on behalf of MWD finds that, given 
poten�al seismic deforma�on, levees perform more effec�vely under earthquake loading and 
to support effec�ve emergency response at or near the Bulle�n 192-82 design standard.      
 
ACTIONS IN THE GOVERNOR’S CALIFORNIA WATER ACTION PLAN  
This Plan is consistent with the relevant ac�ons iden�fied in the governor’s California Water 
Ac�on Plan (2016 Update). The rehabilita�on and habitat enhancements proposed contribute 
toward achieving the co-equal goals for the Delta. Levee rehabilita�on and mee�ng the Bulle�n 
192-82 Standard enhances flood control while also maintaining water supply reliability. The 
habitat enhancements contribute toward a healthier ecosystem. This plan is compa�ble with 
and supports the ac�ons iden�fied in the California Water Plan.
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Sec�on 4. Plan for Permits and Habitat 
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HABITAT MITIGATION AND ENHANCEMENT 
 
In the early 1990s, the District explored the possibility of mi�ga�ng for all impacts that would 
result from levee maintenance and rehabilita�on, both past and future. The goal was to provide 
a programma�c solu�on and address the mi�ga�on issues that each project must consider. 
Reclama�on District Nos. 756, 2025, 2026, 2028, 2041, DWR and CDFW (formerly DFG) all 
par�cipated in a collabora�ve process to create a mi�ga�on site for the par�cipa�ng districts. 
On September 20, 1993, a mi�ga�on agreement was executed between CDFW and Reclama�on 
District No. 2041, providing 50 acres of mi�ga�on on Medford Island. CDFW has subsequently 
confirmed that all habitat impacts resul�ng in levee maintenance and rehabilita�on that occur 
within 150 feet of the levee centerline have been previously mi�gated for the par�cipa�ng 
districts under the agreement, with the excep�on of impacts to Shaded Riverine Aqua�c (SRA) 
habitat. 
 
In 2000, Kjeldsen Biological Consul�ng completed a habitat assessment of the levee system 
(Appendix D, Reclama�on District No. 2028 Bacon Island Habitat Assessment, Kjeldsen 
biological Consul�ng, 2000). The habitat assessment describes the wildlife habitat and 
vegeta�on resources observed along the levee system.  
 
No habitat mi�ga�on requirements are an�cipated for the landside work proposed in this Plan. 
The proposed projects will be designed to avoid impacts to SRA habitat; therefore, no mi�ga�on 
is an�cipated at this �me. 
 
PRE-EXISTING HABITAT CONDITIONS 
The levee system currently protects an important variety of habitat, as documented in the 
Environmental Impact Report/Environmental Impact Statement (EIR/EIS) for the Delta Wetlands 
Project, dated September 1995. The habitat located on-island includes riparian (3.4 acres), 
marsh (33.1 acres), woody, herbaceous uplands (528.4 acres), and open water (94.5 acres). 
 
ANTICIPATED IMPACT AND OPPORTUNITIES FOR AVOIDANCE OF HABITAT IMPACT 
The District will remove all vegeta�on on the landside slope during the rehabilita�on process. 
The vast majority of habitat to be removed is ruderal. There is very litle vegeta�on on the 
waterside slope. The District is pre-mi�gated out to 150' from the levee centerline on the 
landside of the levee for impacts to riparian forest, scrub shrub, and freshwater marsh through 
the 1994 Mi�ga�on Agreement between Reclama�on District 2041 (Medford Island) and CDFW. 
The District is a beneficiary under the agreement. The District will work with CDFW and other 
regulatory agencies as appropriate to assess impacts from construc�on. 

In compliance with Water Code Sec�on 12314, the District will minimize its impact on the 
project areas. The following measures are proposed for implementa�on as part of the levee 
rehabilita�on ac�vi�es to help conserve and minimize impacts to vegeta�on and wildlife. 
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 The project will be restricted to the proposed levee footprint. 

 No work will be performed below mean high water on the waterside of the levee. 

 An�cipated impacts will be to grasses, ruderal weeds, and a small number of trees and 
shrubs. Tree and shrub removal will be on the landside only and has been pre-mi�gated, 
resul�ng in no net loss of habitat. 

 The land adjacent to the levee is ac�ve agricultural land, and the proposed habitat 
enhancements provide a net habitat improvement. 

If necessary, the District will request to be included in a State-sponsored program to meet the 
requirement of no net long-term loss of habitat and a net habitat improvement. 

POTENTIAL ON-SITE HABITAT MITIGATION OPPORTUNITIES 
Mi�ga�on opportuni�es within the levee footprint are somewhat limited, however 
opportuni�es may exist elsewhere on the island. Since litle to no mi�ga�on is an�cipated as a 
result of the proposed projects, there has been litle focus on iden�fying opportuni�es. 
However, the District is open to exploring opportuni�es that may poten�ally benefit Delta 
interests. 
 
POTENTIAL ON-SITE ECOSYSTEM ENHANCEMENT OPPORTUNITIES 
Ecosystem enhancement opportuni�es may exist along the levee and within the interior of the 
island. The District has proposed ecosystem enhancements where feasible, including seeding 
the landside slopes with na�ve grasses. The District has previously explored poten�al ecosystem 
enhancements within on-island borrow sites and is open to exploring opportuni�es that may 
poten�ally benefit both the District and Delta interests. 
 
COMPLIANCE WITH CEQA AND REQUIRED PERMIT PROCUREMENT 

REQUIRED PERMITS AND ENVIRONMENTAL COMPLIANCE DOCUMENTS 
The work described in this plan will generally take place along the landside and crown of the 
levee within the existing levee footprint and is considered rehabilitation of an existing 
serviceable structure. It is anticipated that a Streambed Alteration Agreement will be required 
to armor the newly placed crown fill on the water side. The existing riprap will be compacted to 
create a bench that will support the new riprap and prevent material from entering the water. 
Section 401 and 404 permits should not be necessary as work will be conducted above the 
ordinary high-water mark (OHWM) and the levee does not exhibit wetland characteristics. No 
additional permits are anticipated to be necessary. The District intends to work with DWR and 
DFW in a collaborative fashion regarding its CEQA documentation and permit requirements for 
projects that are funded by a project funding agreement. 
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ENVIRONMENTAL DOCUMENTATION, PERMIT STATUS, AND MEETING AGENCY REQUIREMENTS 
It is anticipated that the environmental documentation required will generally consist of a 
CEQA Mitigated Negative Declaration for the bulk of the work associated with this plan. 
Environmental documentation will be reviewed by the District’s attorney and environmental 
consultants to determine whether the proposed documentation satisfies the legal 
requirements that exist at the time. If any additional permits are required, the District will 
coordinate with the appropriate agencies and will obtain the necessary permits prior to 
construction. The District will act as the Lead Agency under CEQA and DWR will be a 
Responsible Agency for the projects it provides funding for. 
 
Once the proposed projects have been constructed, the District has a Rou�ne Maintenance 
Agreement (RMA) with DFW. The RMA covers many aspects of the District’s maintenance 
responsibili�es, and allows for various types of trimming, pruning, clearing, and is dependent 
upon mul�ple factors, including �me of year. The RMA also allows for small erosion repair at 
sites that will not place rock or fill in the water. This RMA was developed through arbitra�on as 
described in the CDFW code and complies with CEQA’s Categorical Exemp�on requirements and 
the no net loss of habitat requirements of the Delta Levees Program.  
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TABLE 6. TABLE OF REQUIRED TABULATED INFORMATION 

Required Information Value/Units Discussion 

Total acreage protected by Local Agency 
levees 5,625 acres 

Total levee miles maintained by Local 
Agency 14.34 miles 

Levee miles in the Local Agency service 
area that are not maintained through 
the Delta Levee Program (e.g., Dry 
levees, cross levees) 

0 miles 

Percentage of Local Agency’s levee 
system at or above HMP Levee Standard 100% 

Miles of Local Agency’s levee system 
raised to meet the minimum HMP 
Standard through the Delta Levees 
Special Projects Program 

10.79 miles 

Percentage of Local Agency’s levee 
system at or above Bulletin 192-82 
Levee Standard 

3% 

Miles of Local Agency’s levee system 
raised to meet the Bulletin 192-82 Levee 
Standard through the Delta Levees 
Special Projects Program 

0 miles 

Number of levee rehabilitation projects 
funded through the Delta Levees Special 
Projects Program for the Local Agency 

4 

Total State funds expended for levee 
rehabilitation projects on the Local 
Agency’s Island/Tract through the Delta 
Levees Special Projects Program 

$20,156,590 

List of local and non-local assets and 
critical infrastructure protected by the 
Local Agency’s levee system 

• Farming complex
• 4,860 acres of mixed crops
• 660 acres of mixed habitat types
• 2 high-pressure gas transmission

pipelines
• Bacon Island Road (county road)
• Fresh water conveyance corridor
• Railroad corridor along Santa Fe Cut
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7/10/2020 MBK Engineers

Raw Fill AB
1 113,188 3,301 21' Crown @ 192-82 +1', 110'-150' Toeberm or no Toeberm
2 189,775 5,448 21'-25' Crown @ 192-82 +1', 140' Toeberm
3 90,936 8,191 25' Crown @ 192-82 +1', 120'-140' Toeberm
4 100,126 8,191 25' Crown @ 192-82 +1', 120' Toeberm
5 129,572 8,494 21'-25' Crown @ 192-82 +1', 120'-150' Toeberm or no Toeberm
6 0 10,561 16' Crown @ 192-82, No Toeberm

Totals (CY) 623,597 44,187

Length Area Raw Volume

(FT) (FT2) (CY)
+ 250 144.31 1336.16

5+00 500 429.54 7954.44
10+00 500 346.28 6412.64
15+00 500 417.54 7732.28
20+00 500 244.14 4521.11
25+00 500 472.64 8752.62
30+00 500 451.84 8367.49
35+00 500 320.34 5932.18
40+00 500 221.05 4093.43
45+00 500 344.97 6388.39
50+00 500 173.20 3207.33
55+00 500 350.46 6490.06
60+00 500 417.02 7722.50
65+00 500 422.25 7819.42
70+00 500 287.17 5317.96
75+00 500 402.67 7456.84
80+00 500 356.94 6610.00
85+00 500 354.18 6558.81
90+00 500 172.80 3200.00
95+00 500 381.56 7065.99

100+00 500 542.88 10053.32
105+00 500 348.85 6460.21
110+00 500 258.33 4783.84
115+00 500 234.47 4342.01
120+00 500 359.08 6649.70
125+00 500 408.09 7557.24
130+00 500 459.95 8517.67
135+00 500 365.55 6769.46
140+00 500 499.32 9246.63
145+00 500 174.32 3228.22
150+00 500 69.95 1295.31
155+00 500 107.97 1999.36
160+00 500 237.81 4403.84
165+00 500 371.00 6870.36
170+00 500 297.04 5500.81
175+00 500 371.79 6884.98
180+00 500 422.44 7822.97
185+00 500 391.82 7255.96
190+00 500 499.42 9248.50

Quantity Estimate
Reclamation District No. 2028 - Bacon Island

Stations from 0+00 to End

Phase 5

Phase 4

Phase 3

StationPhase

Five Year Plan Design Cross Sections

Quantity Summary 

Phase 
Volumes (CY)

Design Critera

RD 2028 - 2018 FYP Design-Phasing Quantity Estimate.xls 1 of 5
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7/10/2020 MBK Engineers

Raw Fill AB
1 113,188 3,301 21' Crown @ 192-82 +1', 110'-150' Toeberm or no Toeberm
2 189,775 5,448 21'-25' Crown @ 192-82 +1', 140' Toeberm
3 90,936 8,191 25' Crown @ 192-82 +1', 120'-140' Toeberm
4 100,126 8,191 25' Crown @ 192-82 +1', 120' Toeberm
5 129,572 8,494 21'-25' Crown @ 192-82 +1', 120'-150' Toeberm or no Toeberm
6 0 10,561 16' Crown @ 192-82, No Toeberm

Totals (CY) 623,597 44,187

Length Area Raw Volume

(FT) (FT2) (CY)
+ 250 144.31 1336.16

Quantity Estimate
Reclamation District No. 2028 - Bacon Island

Stations from 0+00 to End

StationPhase

Five Year Plan Design Cross Sections

Quantity Summary 

Phase 
Volumes (CY)

Design Critera

195+00 500 145.59 2696.04
200+00 500 88.48 1638.52
205+00 500 675.62 12511.41
210+00 500 643.12 11909.56
215+00 500 511.38 9470.07
220+00 500 458.87 8497.52
225+00 500 482.00 8926.00
230+00 500 555.47 10286.42
235+00 500 526.66 9752.87
240+00 500 583.09 10798.00
245+00 500 640.84 11867.34
250+00 500 658.41 12192.74
255+00 500 504.17 9336.54
260+00 500 577.73 10698.66
265+00 500 519.83 9626.41
270+00 500 406.55 7528.66
275+00 500 359.65 6660.16
280+00 500 658.21 12188.99
285+00 500 525.23 9726.48
290+00 500 440.72 8161.52
295+00 500 520.32 9635.59
300+00 500 0.00 0.00
305+00 500 0.00 0.00
310+00 500 0.00 0.00
315+00 500 0.00 0.00
320+00 500 0.00 0.00
325+00 500 0.00 0.00
330+00 500 0.00 0.00
335+00 500 0.00 0.00
340+00 500 0.00 0.00
345+00 500 0.00 0.00
350+00 500 0.00 0.00
355+00 500 0.00 0.00
360+00 500 0.00 0.00
365+00 500 0.00 0.00
370+00 500 0.00 0.00
375+00 500 0.00 0.00
380+00 500 0.00 0.00

Phase 2

RD 2028 - 2018 FYP Design-Phasing Quantity Estimate.xls 2 of 5
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7/10/2020 MBK Engineers

Raw Fill AB
1 113,188 3,301 21' Crown @ 192-82 +1', 110'-150' Toeberm or no Toeberm
2 189,775 5,448 21'-25' Crown @ 192-82 +1', 140' Toeberm
3 90,936 8,191 25' Crown @ 192-82 +1', 120'-140' Toeberm
4 100,126 8,191 25' Crown @ 192-82 +1', 120' Toeberm
5 129,572 8,494 21'-25' Crown @ 192-82 +1', 120'-150' Toeberm or no Toeberm
6 0 10,561 16' Crown @ 192-82, No Toeberm

Totals (CY) 623,597 44,187

Length Area Raw Volume

(FT) (FT2) (CY)
+ 250 144.31 1336.16

Quantity Estimate
Reclamation District No. 2028 - Bacon Island

Stations from 0+00 to End

StationPhase

Five Year Plan Design Cross Sections

Quantity Summary 

Phase 
Volumes (CY)

Design Critera

385+00 500 0.00 0.00
390+00 500 0.00 0.00
395+00 500 0.00 0.00
400+00 500 0.00 0.00
405+00 500 0.00 0.00
410+00 500 0.00 0.00
415+00 500 0.00 0.00
420+00 500 0.00 0.00
425+00 500 0.00 0.00
430+00 500 0.00 0.00
435+00 500 0.00 0.00
440+00 500 0.00 0.00
445+00 500 0.00 0.00
450+00 500 0.00 0.00
455+00 500 0.00 0.00
460+00 500 0.00 0.00
465+00 500 0.00 0.00
470+00 500 0.00 0.00
475+00 500 0.00 0.00
480+00 500 0.00 0.00
485+00 500 0.00 0.00
490+00 500 0.00 0.00
495+00 500 0.00 0.00
500+00 500 0.00 0.00
505+00 500 9.07 167.99
510+00 500 0.00 0.00
515+00 500 0.00 0.00
520+00 500 0.00 0.00
525+00 500 0.00 0.00
530+00 500 0.00 0.00
535+00 500 0.00 0.00
540+00 500 0.00 0.00
545+00 500 0.00 0.00
550+00 500 0.00 0.00
555+00 500 0.00 0.00
560+00 500 0.00 0.00
565+00 500 0.06 1.16
570+00 500 0.00 0.00

Phase 6

RD 2028 - 2018 FYP Design-Phasing Quantity Estimate.xls 3 of 5
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7/10/2020 MBK Engineers

Raw Fill AB
1 113,188 3,301 21' Crown @ 192-82 +1', 110'-150' Toeberm or no Toeberm
2 189,775 5,448 21'-25' Crown @ 192-82 +1', 140' Toeberm
3 90,936 8,191 25' Crown @ 192-82 +1', 120'-140' Toeberm
4 100,126 8,191 25' Crown @ 192-82 +1', 120' Toeberm
5 129,572 8,494 21'-25' Crown @ 192-82 +1', 120'-150' Toeberm or no Toeberm
6 0 10,561 16' Crown @ 192-82, No Toeberm

Totals (CY) 623,597 44,187

Length Area Raw Volume

(FT) (FT2) (CY)
+ 250 144.31 1336.16

Quantity Estimate
Reclamation District No. 2028 - Bacon Island

Stations from 0+00 to End

StationPhase

Five Year Plan Design Cross Sections

Quantity Summary 

Phase 
Volumes (CY)

Design Critera

575+00 500 0.00 0.00
580+00 500 0.00 0.00
585+00 500 0.00 0.00
590+00 500 0.00 0.00
595+00 500 0.00 0.00
600+00 500 0.00 0.00
605+00 500 0.00 0.00
610+00 500 0.00 0.00
615+00 500 0.00 0.00
620+00 500 0.00 0.00
625+00 500 0.00 0.00
630+00 500 448.17 8299.44
635+00 500 277.16 5132.56
640+00 500 295.49 5472.01
645+00 500 494.02 9148.43
650+00 500 547.59 10140.64
655+00 500 490.10 9075.88
660+00 500 403.81 7477.97
665+00 500 247.14 4576.68
670+00 500 429.44 7952.65
675+00 500 603.85 11182.46
680+00 500 468.94 8684.09
685+00 500 537.96 9962.23
690+00 500 220.05 4074.95
695+00 500 145.11 2687.17
700+00 500 389.67 7216.18
705+00 500 113.66 2104.88
710+00 500 8.23 152.49
715+00 500 143.99 2666.40
720+00 500 560.39 10377.50
725+00 500 487.63 9030.23
730+00 500 422.41 7822.39
735+00 500 424.31 7857.59
740+00 500 544.40 10081.43
745+00 500 635.79 11773.84
750+00 500 518.44 9600.82
755+00 346 369.96 4740.90
756+92 96 102.82 365.57

Phase 1

Phase 5

RD 2028 - 2018 FYP Design-Phasing Quantity Estimate.xls 4 of 5
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7/10/2020 MBK Engineers

Raw Fill AB
1 113,188 3,301 21' Crown @ 192-82 +1', 110'-150' Toeberm or no Toeberm
2 189,775 5,448 21'-25' Crown @ 192-82 +1', 140' Toeberm
3 90,936 8,191 25' Crown @ 192-82 +1', 120'-140' Toeberm
4 100,126 8,191 25' Crown @ 192-82 +1', 120' Toeberm
5 129,572 8,494 21'-25' Crown @ 192-82 +1', 120'-150' Toeberm or no Toeberm
6 0 10,561 16' Crown @ 192-82, No Toeberm

Totals (CY) 623,597 44,187

Length Area Raw Volume

(FT) (FT2) (CY)
+ 250 144.31 1336.16

Quantity Estimate
Reclamation District No. 2028 - Bacon Island

Stations from 0+00 to End

StationPhase

Five Year Plan Design Cross Sections

Quantity Summary 

Phase 
Volumes (CY)

Design Critera

75,692 33,953 623,766TOTALS

RD 2028 - 2018 FYP Design-Phasing Quantity Estimate.xls 5 of 5
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Appendix C – Cost Estimates 



Stationing
Project 
Length

Construction Cost 
Estimate2

Engineering & 
Environmental3 Total

(feet ) (feet ) Import Fill 
(tn)

AB
(tons) ($) ($) ($)

1
Bulletin 
192-82 625+00 - 707+00 8,200 280,400 7,000 $8,084,000 $1,616,800 $9,700,800

2
Bulletin 
192-82 200+00 - 300+00 10,000 456,500 11,500 $2,235,122 $447,024 $2,682,146

3
Bulletin 
192-82 120+00 - 200+00 8,000 229,200 17,300 $8,485,943 $1,697,189 $10,183,131

4
Bulletin 
192-82 40+00 - 120+00 8,000 250,300 17,300 $9,566,613 $1,913,323 $11,479,936

5
Bulletin 
192-82

707+00 - 756+92
0+00 - 40+00 8,992 318,100 17,900 $12,107,658 $2,421,532 $14,529,189

6
Bulletin 
192-82 300+00 - 625+00 32,500 0 22,200 $1,307,885 $261,577 $1,569,462

Grand Total (rounded): $50,144,700

1Quantities are subject to final plans and specifications.
2Construction costs include any mitigation and enhancement proposed, and 5% annual 
inflation included.
3Allocation for engineering and environmental is 20% of construction cost.

Estimate1

Reclamation District No. 2028 - Bacon Island
Five Year Plan Cost Estimate Summary

Phase Standard

C-1



Stationing
Project 
Length

Construction Cost 
Estimate2

Engineering & 
Environmental3 Total

(feet ) (feet ) Onsite Fill 
(cy)

AB
(tons) ($) ($) ($)

1
Bulletin 
192-82 625+00 - 707+00 8,200 174,200 7,000 $3,863,000 $772,600 $4,635,600

2
Bulletin 
192-82 200+00 - 300+00 10,000 285,200 11,500 $6,219,150 $1,243,830 $7,462,980

3
Bulletin 
192-82 120+00 - 200+00 8,000 141,900 17,300 $4,674,600 $934,920 $5,609,520

4
Bulletin 
192-82 40+00 - 120+00 8,000 155,200 17,300 $5,198,894 $1,039,779 $6,238,673

5
Bulletin 
192-82

707+00 - 756+92
0+00 - 40+00 8,992 197,900 17,900 $6,291,460 $1,258,292 $7,549,752

6
Bulletin 
192-82 300+00 - 625+00 32,500 0 22,200 $1,307,885 $261,577 $1,569,462

Grand Total (rounded): $33,066,000

1Quantities are subject to final plans and specifications.
2Construction costs include any mitigation and enhancement proposed, and 5% annual 
inflation included.
3Allocation for engineering and environmental is 20% of construction cost.

Estimate1

Reclamation District No. 2028 - Bacon Island
Five Year Plan Cost Estimate Summary

Phase Standard

C-2



Appendix D – Habitat Assessment 
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Appendix E – Response to Comments 



RECLAMATION DISTRICT NO. 2028 
(BACON ISLAND) 

343 East Main Street, Suite 815 
Stockton, CA 95202
Office (209) 943-5551 

Fax (209) 943-0251 

Board of Trustees District Engineer 
RANDALL D. NEUDECK NATHAN HERSHEY, MBK Engineers 
DAVID A. FORKEL Secretary 
RUSSELL E. RYAN  PAMELA A. FORBUS 

December 6, 2022 

Andrea Lobato, P.E., Manager 
Delta Levees Program – Special Projects 
Department of Water Resources 
Post Office Box 942836 
Sacramento, CA 94236-0001 

Subject: Response to Comments on Five-Year Plan 
Reclamation District No. 2028, PFA Plan BN-18-1.1-SP 

Dear Ms. Lobato: 

This is in response to your letter dated September 24, 2021, providing comments on the 
Five-Year Plan. A response to each comment is included below, and the modified Five-Year 
Plan providing additional information is attached to this letter. 

DWR Comment:  Please include page numbers for the entire report including the Appendices to 
make references easy to follow. 

Response:  The Plan has been updated to address this comment. 

DWR Comment: Page 2 in the Executive Summary: The Plan states, "The existing levee system 
meets the minimum elevation requirements of the Federal Emergency Management Agency's 
(FEMA) Short Term Hazard Mitigation Plan (HMP) for an agricultural levee in the Sacramento-
San Joaquin Delta." Please consider editing this statement in consideration of the HMP deficient 
areas identified on Page 17. 

Response:  Content was added clarifying that the LiDAR data is inconclusive when considering 
HMP compliance. The most recent ground-based survey data on file indicates that the District 
meets the minimum HMP elevation requirements. 

DWR Comment: Page 5, Existing Level of Protection Provided by Levee System: The Plan 
says that the District has raised and continues to maintain its levee above the HMP minimum 
elevation. However, under the section, Existing Deficiencies in System, Table 5 - Sites Close to 
HMP Minimum Geometry, shows portions of the levee not meeting the minimum HMP 
elevation. Please clarify. Please also be sure the HMP deficient areas are consistent through the 
map in the Appendices, Delta Levee Standard Status-HMP. 

E-1



Andrea Lobato December 6, 2022 
Response to Comments on Five-Year Plan Page 2 

Response:  Table 5 identifies sites that are very close to HMP based on the LiDAR data.  The 
accuracy of the LiDAR data is such that it cannot be conclusively determined that the sites are, in 
fact, below HMP. A conventional terrestrial-based survey with higher accuracy is required to 
provide confirmation. 

DWR Comment: Page 7, Status of Projects Submitted in 2009 Five-Year Plan: Table 2 - Status 
of 2009 Five-Year Plan, shows Phases 4 and 5 to reach the sustainable HMP standard as not 
completed. Please provide the level of achievement for objects outlined in the 2009 Five-Year-
Plan as a percentage. Please provide a summary of why some objectives were not achieved, and 
what can be done differently to achieve the goals outlined in this Plan. Please clarify why the 
work was not completed Project Funding Agreement BN-12-1.0. 

Response:  The Plan has been updated to address this comment. The objectives that were not 
achieved were due to a lack of funding.  The combination of the projects identified in the 
previous Five-Year Plan, in addition to the work completed under BN-12-1.0 and Subventions, 
resulted in HMP compliance for the entire levee system. 

DWR Comment: Page 7, Status of Projects Submitted in 2009 Five-Year Plan: Please explain 
what the abbreviation CALFED LSP is. 

Response:  The Plan has been updated to address this comment. The CALFED Levee Stability 
Program (LSP) was an effort by the US Army Corps of Engineers to study the feasibility of 
funding Delta levee improvements. No federal funding ever came to fruition. 

DWR Comment: Page 7, History with the Delta Levees Program: Please include the project 
funding agreements executed between the District and the Special Projects Program and their 
relation to the achievement of goals outlined in the 2009 Five-Year Plan and if there are 
currently any executed project funding agreements related to the goals outlined in the 2009 Five-
Year Plan. Please describe the frequency of the District's involvement in the Subventions 
program, and the approximate funding assistance the District has received annually to date 
through the Program. 

Response:  The Plan has been updated to address this comment.  Currently, the District has an 
executed PFA (BN-19-1.3-SP) that addresses the remainder of Phase 4, all of Phase 5, and a 
portion of the CALFED phase in the 2009 Plan.  This work is included in the 2022 Plan as 
Phases 1 and 2. 

DWR Comment: Page 9, Desired Level of Protection and Strategy to Meet Goal: The Plan 
states "Meeting a sustainable levee standard will provide the necessary levee improvement to 
help prevent levee breaches or overtopping and other catastrophic or emergency events." Please 
address why the current levee system at the Delta specific PL 84-99 standard (45.1% of the total 
system) is not a sustainable levee standard for the District and why it needs to be rehabilitated to 
Bulletin 192-82. 

Response:  It should not be implied that the PL 84-99 standard is not sustainable. The District 
opted to adopt the State’s Bulletin 192-82 standard as it is a higher standard and it is allowed 
under the Program. 
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Andrea Lobato December 6, 2022 
Response to Comments on Five-Year Plan Page 3 

DWR Comment: Page 9, Phasing of Work and List of Proposed Projects: Please include the 
studies and reports anticipated for each project phase, including but not limited to: Scope of 
Works, Completion Reports, Geotechnical Investigations, etc. 

Response:  The Plan has been updated to address this comment. 

DWR Comment: Page 14, Potential Constraints and Obstacles: The Plan states the District is 
well versed in navigating the various constraints and obstacles listed. Please describe how the 
District plans to mitigate and/or overcome the obstacles. 

Response:  The Plan has been updated to address this comment. 

DWR Comment: Page 17, Existing Deficiencies in the System: Table 1 - Existing Levee 
Standard Conditions, describes the total length of levee meeting the HMP standard as 14.3 miles; 
however, the Forward describes the District as having a 14.4-mile-long levee system. Please 
clarify, is this due to the encroachments described along the southern portion of the east levee 
and does this include the 22 sites identified as being below the HMP standard in Table 5. Please 
include the stationing of the multiple encroachments and describe if they prevent the District 
from reaching the HMP standard in this area. 

Response:  The Plan has been updated to address this comment.  The levee system is 14.34 
miles and the 14.4 miles listed was a typo.  The encroachments are generally located between 
Stations 708+75 to 718+00.  The District recently performed maintenance in the area to maintain 
HMP compliance. 

DWR Comment: Page 17, Existing Deficiencies in the System: It is mentioned that the 2017-
2018 DWR LiDAR data should be confirmed with a conventional terrestrial based survey. Please 
state if and when the District intends to perform terrestrial based surveys to confirm the LiDAR 
data is accurate. 

Response:  The Plan has been updated to address this comment.  The District has performed an 
updated HMP survey and is in the process of analyzing the results. 

DWR Comment: Page 18, Urgency of Repair Work: The Plan describes flood fights performed 
in 2017 and highlight the urgency of repair work. Please provide the stationing where the flood 
fights occurred, what emergency repair work was performed, and if this area been prioritized in 
the phasing of projects. 

Response:  The Plan has been updated to address this comment. 

DWR Comment: Page 18, Urgency of Repair Work: The Plan indicates that it is likely 
unknown encroachments exist. Please clarify if this refers to the area where the repair work was 
performed, or all the District's levees. 

Response:  The Plan has been updated to address this comment.  The Plan provides clarification 
that unknown encroachments likely exist in the proposed project areas. 
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Andrea Lobato December 6, 2022 
Response to Comments on Five-Year Plan Page 4 

DWR Comment: Page 25 in section, Table of Required Tabulated Information: Please complete 
the information in the table. 

Response:  The table has been updated. 

DWR Comment: Habitat: The District's Plan does not include enhancement in Table 3 – Project 
Phasing. However, the Ecosystem Restoration and Habitat Enhancement Section indicates "the 
landside slope will be seeded to propagate a CDFW-approved native grass seed mix." The Plan 
also states there are limited opportunities for potential on-site ecosystem enhancement and there 
was "little focus on identifying opportunities" since little to no mitigation is anticipated. 

o Please consider that future PSPs will likely focus on multi-benefit projects. Projects that
include program habitat types of freshwater marsh, riparian forest, scrub-shrub forest, and
especially SRA or waterside habitat are likely to score higher when evaluated.

Response:  Comment noted. 

DWR Comment: CEQA: Please consider that projects filing as Categorical Exemptions will 
need to provide justification, as part of the draft SOW, that there are no exceptions to the 
exemption they intend to work under (Article 19 Categorical Exemptions; Section 15300.2 
Exceptions). Projects filing as an IS/MND will need to provide the Initial Study for review as 
part of the draft SOW before an MND can be filed. 

o Please indicate that the District will act as the Lead Agency under CEQA and DWR will
be a Responsible Agency.

Response:  The Plan has been updated to address this comment. 

DWR Comment: Permits: 

o Please identify any possible permits that could be required for activities involved in the
Plan's projects.

o Please indicate how the project plans to keep fill material from entering the water for
"newly placed crown fill on the waterside." And indicate why 401 and 404 permits
should not be needed (i.e. indicated work will be conducted above the ordinary high-
water mark (OHWM) and the levee does not exhibit wetland characteristics).

Response:  The Plan has been updated to address this comment. 

DWR Comment: Please include the miles of non-project levee, project levee in the primary 
zone, and project levee in the secondary zone in the District. 

Response:  The Plan has been updated to address this comment. 

DWR Comment: Please include the amount of permanent and transient population in the 
District. 
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Andrea Lobato December 6, 2022 
Response to Comments on Five-Year Plan Page 5 

Response:  The Plan has been updated to address this comment. 

DWR Comment: Please identify if there are any resources of State interest such as: legacy 
towns, historic landmarks, public schools, hospitals, fire stations, flood fight warehouse, 
communication infrastructure, police, or prisons in the District. 

Response:  There are no resources identified above within the District.  However, the island is 
along important water conveyance corridors as identified in the plan. See Local Assets and Non-
Local Assets and Public Benefits sections. 

DWR Comment: Please clarify if there is any transportation infrastructure such as: State 
highway, freeways, county highways, provides sole access to District, is adjacent to Stockton 
DWR, adjacent to Sacramento DWR, the port of Stockton, the port of Sacramento, railroads, 
private airstrip, or gas stations. 

Response:  See Local Assets and Non-Local Assets and Public Benefits sections. 

DWR Comment: Please identify if there is any water infrastructure on the island. 

Response:  The Plan has been updated to address this comment. 

DWR Comment: Please identify if there are any: public access parks, marinas, golf courses, 
hunting preserves, residential, industrial, agricultural, wineries, or CAFs (dairies). 

Response:  The island is agricultural and has 5 residences – see Consequences of Levee Failure 
or Breach section. 

DWR Comment: Please identify if there are any gas wells, sand or gravel mining, or peat 
mining on the District. 

Response:  There are no gas wells or other mining operations within the District. 

DWR Comment: Please include how many feet of Shaded Riverine Aquatic how many acres of 
existing Scrub Shrub exist on the island. 

Response:  The Habitat Assessment included in Appendix D indicates no SRA was recorded, 0.3 
acres of Riparian Forest, and 0.62 acres of Scrub Shrub. 
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Andrea Lobato December 6, 2022 
Response to Comments on Five-Year Plan Page 6 

We look forward to the approval of the Five-Year Plan. If you have any questions or 
require additional information, please contact Nate Hershey with MBK Engineers at  
(916) 456-4400.

Respectfully submitted, 
RECLAMATION DISTRICT No. 2028 

Dave Forkel, Chairman 

NL/BJ 
4290-18 ANDREA LOBATO RESPONSE TO COMMENTS 

cc: Mr. Todd Gardner, Department of Fish and Wildlife 
 MBK Engineers 
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 STATE OF CALIFORNIA -- CALIFORNIA NATURAL RESOURCES AGENCY                                           GAVIN NEWSOM, Governor 
 

DEPARTMENT OF WATER RESOURCES 
DIVISION OF MULTIBENEFIT INITIATIVES 

P.O. BOX 942836 

SACRAMENTO, CA 94236-0001 

 

 
 

 
 
 
Mr. David A. Forkel, Chairman 
Reclamation District 2028 (Bacon Island) 
c/o Ms. Pamela A. Forbus 
343 East Main Street, Suite 815  
Stockton, California  95202 
 
Project Funding Agreement BN-18-1.3-SP 
 
 
Dear Mr. Forkel, 
 
This is in response to your December 5, 2022, letter which responded to our comments 
and submitted a revised draft of the Five-Year Plan. We have reviewed the responses 
to your letter and the revised Five-Year Plan for completeness and consistency with the 
2018 Requirements for the Five-Year Plan and find them to be acceptable. Please 
provide us with a hard copy of the final Five-Year Plan, that includes the revisions 
provided in your submittal. 
 
Retention for previously approved invoices is still being held. The District may request 
the release of retention funds at its discretion once the final Five-Year Plan has been 
submitted. 
 
If you have any questions, please contact Project Engineer Carlous Johnson Jr. at 
(916) 902-6807, or Bobby Jafarnejad, Manager of Delta Levees Special Projects, at 
(916) 902-6727. 
 
Sincerely, 
 
 
 
 
Andrea L. Lobato, P.E., Manager 
Delta Levees Program 
 
 
cc: MBK Engineers 
 455 University Avenue, Suite 100 
 Sacramento, CA 95825 
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