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Executive Summary
In accordance with U.S. Army Corps of Engineers (USACE) guidance and Engineering Regulation
1105-2-100 dated April 2000, all federally maintained navigation projects must demonstrate that there is
sufficient dredged material disposal capacity for a minimum of 20 years. A preliminary assessment is
required for all Federal navigation projects to document the continued viability of the project and the
availability of dredged material disposal capacity sufficient to accommodate 20 years of maintenance
dredging. If the preliminary assessment determines that there is not sufficient capacity to accommodate
maintenance dredging for the next 20 years, then a dredged material management study must be
performed.
USACE policy for developing and maintaining navigation projects is based on the following criteria.
(a) Sound management of dredged material is a priority mission of the USACE.
(b) The USACE is committed to conducting dredging and managing dredged material in an
environmentally sound manner.
(c) The interests of economic development and environmental sustainability will best be served
when dredged material placement proceeds according to a management plan. Therefore each
existing and proposed navigation project will have a dredged material management plan that
ensures warranted and environmentally acceptable maintenance of the project.
(d) Beneficial uses of dredged material are powerful tools for harmonizing environmental values
and navigation purposes. It is the policy of the USACE that all dredged material management
studies include an assessment of potential beneficial uses for environmental purposes including
fish and wildlife habitat creation, ecosystem restoration and enhancement and/or hurricane and
storm damage reduction. Districts and Major Subordinate Commands (Divisions) will make
every effort to ensure that sponsors and other interests understand the valuable contributions that
beneficial uses can make to management plans and will maximize use of regional forums to
share experiences of opportunities for beneficial uses.
(e) Dredged material management goals are to be achieved by District and Division
Commanders within existing delegations of authority. Exceptions to this principal are when
problems arise that are of such significance that HQUSACE or Administration commitment is
required such as changes in dredged material management practices that require substantial
capital investment.
Dredged Material Management Plans (Management Plans) shall be prepared for all Federal navigation
projects, or groups of inter-related harbor projects, or systems of inland waterway projects (or
segments).
(a) Priority will be given to projects for which existing dredged material disposal sites, including
existing confined disposal facilities, are expected to reach capacity or to no longer be available
sometime in the next 10 years, or
i

(b) Existing and projected navigation usage of the project indicates that continued maintenance
of the project, or of any substantial increment thereof, may not be warranted.
(c) Management Plans shall identify specific measures necessary to manage the volume of
material likely to be dredged over a twenty year period, from both construction and maintenance
dredging of Federal channel and harbor projects. Non-Federal, permitted dredging within the
related geographic area shall be considered in formulating Management Plans to the extent that
disposal of material from these sources affects the size and capacity of disposal areas required
for the Federal project(s). In those cases where two or more Federal projects are physically interrelated (e.g., harbors which share a common disposal area or a common channel) or are
economically complementary, one Management Plan may encompass that group of projects.
It is the USACE policy to accomplish the disposal of dredged material associated with the construction
or maintenance dredging of navigation projects in the least costly manner. Disposal is to be consistent
with sound engineering practice and meet all Federal environmental standards including the
environmental standards established by Section 404 of the Clean Water Act of 1972 or Section 103 of
the Marine Protection, Research and Sanctuaries Act of 1972, as amended. This constitutes the base
disposal plan for the navigation purpose.
Scope
The Sacramento River Deep Water Ship Channel (SRDWSC) Deepening project proposes to deepen the
Sacramento River, including the man-made ship channel and the Port of West Sacramento, from its
existing depth of the 30-ft Mean Lower Low Water (MLLW) to the current authorized depth of 35-ft
MLLW. This project does not consider the impacts, cumulative or otherwise, associated with the
proposed project to deepen the San Francisco Bay to Stockton Deep Water Ship Channel project, which
is currently in the planning phase. This report evaluates alternative placement sites for the approximately
9.8 million cubic yards of dredged material that will be removed from the project. An initial “Placement
Site Report” (App. C) was developed to determine all of the potential placement sites that are currently
available, or that may become available in the very near future, in the delta region and along the
Sacramento River. Sites were selected based on available capacity, proximity to the project, as well as
their location to potential reuse sites, such as flood control levee rehabilitation and repair sites. A
selection criteria and rating system was developed to pare down the initial number of sites to those that
are evaluated in this report. This report also discusses the preparation, operation, and management of
the placement sites for the deepening project as well as for the future maintenance of the project. This
report assumes that all dredging will be accomplished using a hydraulic cutter head dredge plant, and
that all of the dredged material will be hydraulic pumped into the prescribed placement sites.
Summary of Analysis
Emphasis was placed on developing sites that provide the greatest beneficial use, and that were also
environmentally sustainable in terms of providing capacity into the future for O&M material after the
project is deepened. The placement sites also had to be comparatively economically feasible to
construct and operate. Ten sites were selected to be the “primary sites” and an additional four sites were
selected to serve as “alternate sites” in the event that any or all of the primary sites became unavailable
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for this project. Five of the primary placement sites are considered as stockpile sites, and all but one of
the alternate sites are considered as stock pile sites that could provide resources for beneficial use. This
report addresses both the primary and alternate placement sites but, emphasis is placed on the primary
sites. A Placement Site Optimization Analysis (App. D) for the SRDWSC project was performed to
demonstrate that the primary plan could provide the necessary capacity for the estimated maximum
volume of dredged material, for the proposed schedule for construction, and still meet all of the water
quality requirements that are anticipated for this project. The Placement Site Optimization Analysis also
analyzed the alternate sites, assuming that five of the beneficial use sites, Montezuma Wetland and the
three sites that are operated by the Asta Corporation, from the primary plan were not used. The report
also confirmed that the alternate sites provide the necessary capacity as well. It should be noted that if
the alternate sites are used, the construction schedule can still be executed in the same projected 6-year
schedule.
This report discusses the management of dredged material associated with the deepening project and
also discusses the management of future dredged maintenance material after the deepening project has
been completed. Although the USACE requirement requires only a 20-year future sustainable capacity
for maintenance material, this report also considers a 50-year sustainable capacity analysis.
A cost comparison analysis was performed to maximize cost efficiency in terms of minimizing
placement site construction costs by making extensive use of the available beneficial use sites. It is
anticipated that the beneficial use sites, with the exception of Montezuma Wetland, will be “harvested”
on an annual basis, which will create the necessary capacity for each year that a beneficial use site will
be used. This cost to construct and operate a site was balanced with keeping the cost to dredge and
place material in the beneficial use sites to a minimum by keeping the placement sites within a ten-mile
pumping distance. The cost analysis demonstrates that not only do the beneficial use sites provide
sufficient capacity for the deepening material; they also minimize associated site development costs
because the sites can be reused indefinitely due to the annual harvesting of material. The beneficial use
sites also become part of the solution to provide a cost effective, ready source of materials to be used in
the local flood control levee rehabilitation and repair programs in the delta region.
This Dredged Material Management Plan was developed with the intent to provide a plan that will
maximize beneficial use of the dredged material from the deepening project as well as provide a plan for
the future maintenance dredged material that is better environmentally than what is currently being done
with the maintenance dredged material. As a result of the focused planning and design for the
deepening project, approximately 50 percent of the deepening material will be placed in beneficial use
sites. The same effort was applied to the long term maintenance planning effort. It is currently
estimated that 50 percent of the future maintenance dredged material will also be placed in established
beneficial use sites and the remaining 50 percent will, at a minimum, be made available for beneficial
use purposes. The Port of West Sacramento has initiated their business plan to develop a soil processing
facility, which will be located near the port in reach 5. This facility will not only generate revenue for
the Port of West Sacramento but, it will also provide additional beneficial use capability to the project,
and could result in 100 percent beneficial use of dredged material for the 50-year period of
consideration.
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1.0 Project Description
The Sacramento River Deep Water Channel (SRDWC) is a federally authorized navigation project that
begins at the mouth of the Sacramento River in Suisun Bay and progresses north through Cache Slough
past the confluence with the Sacramento River, and then diverges from Cache Slough through the
manmade channel and ends at the Port of West Sacramento (Port). The originally authorized project
was deepened to a depth of 30-feet MLLW in 1963, and in 1969 Congress authorized funds to study
deepening the 30-foot project to 35-feet MLLW. The SRDWSC has been divided into five separate
reaches that were defined by their hydraulic characteristics as determined by historical shoaling patterns
and average depths. Estimated volumes of dredged material were calculated using results from
bathymetric surveys. The survey data were generated using single beam hydrographic equipment and
the data was converted into channel cross-sections on 100-foot stations. The cross-section information,
along with the proposed channel design template, was used in average end-area method calculations to
generate estimated volumes for the purpose of cost estimating and informing the design of the associated
disposal sites. These estimated volumes include two feet of overdepth tolerance and are broken down
by project reach. This information is presented in Table 3.2 of this document.
The 45.8-mile-long SRDWSC—which passes through Solano, Contra Costa, Sacramento, and Yolo
counties—is located in the Sacramento–San Joaquin River Delta (Delta). It provides deep draft
navigation from New York Slough, near Collinsville, to the Port of West Sacramento. Besides the
SRDWSC itself, the project footprint includes the surrounding waters from the William G. Stone locks,
which is upstream of the Port, to approximately 1 mile downstream of river mile 0.0, where the start of
dredging is proposed. The SRDWSC is located in the Sacramento West, Clarksburg, Saxon, Liberty
Island, Courtland, Honker Bay, Rio Vista, Antioch North, Jersey Island, and Bouldin Island United
States Geological Survey (USGS) 7.5-minute quadrangle maps (figure 1.1).
The project footprint includes the SRDWSC and the surrounding waters, including the areas upstream of
the Port to the William G. Stone locks and approximately two miles downstream of river mile 0.0, where
the start of dredging is proposed. It includes all waters where potential changes in salinity may occur
following deepening the SRDWSC, which include portions of the Delta from the confluence of the
SRDWSC and San Joaquin River to Franks Tract. The project footprint also includes the banks of the
SRDWSC and the dredged material placement sites, extending conservatively one-quarter mile away
from the placement sites. The project location is shown on figure 1.1.
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Figure 1.1:

Sacramento River Deep Water Ship Channel Project Location
2

2.0 Project Authorization and Development History
The SRDWSC is located in the Sacramento-San Joaquin Delta region of northern California. The 46.5mile long channel lies within Contra Costa, Sacramento, Solano, and Yolo Counties and serves the
marine terminal facilities at the Port of Sacramento. The Sacramento River Deepwater Ship Channel
joins the 35-feet deep San Francisco Bay to Stockton (John F. Baldwin) Ship Channel at New York
Slough, thereby affording access from the Port of Sacramento to the Bay area harbors and the Pacific
Ocean. The southernmost 3.2 miles of the SRDWSC are naturally deeper than 35 feet and do not
require dredging. The SRDWSC project extent is therefore 43.3 miles, starting at River Mile 0 by
Collinsville and ending at River Mile 43.3 at the Port of Sacramento.
The Sacramento River Deepwater Ship Channel was originally authorized by the River and Harbor Act
(Public Law 525, 79th Congress, 2nd Session) and approved on July 24, 1946. Construction of a 30foot deep channel was completed in 1963. In response to resolutions adopted on 10 July 1968 and 11
December 1969 by the House of Representatives Committee on Public Works, the Board of Engineers
for Rivers and Harbors was requested to review reports pertinent to the Sacramento River Deepwater
Ship Channel, and determine any modifications of the existing navigation project should be
recommended.
In July 1980, a combined Feasibility Report and Environmental Impact Statement (EIS) for Navigation
and Related Purposes was completed recommending the widening and deepening to 35 feet of the
existing channel. The final EIS was filed with the United States Environmental Protection Agency in
May 1981 and the Chief of Engineers of the United States Army Corps of Engineers (USACE) approved
the combined report in November 1981. The Feasibility Report was transmitted to Congress in October
1983, and the Sacramento River Deepwater Ship Channel, California, channel deepening project was
subsequently authorized for construction by Public Law 99-88, dated 15 August 1985. This
Authorization was superseded by Section 202(a) of Public Law 99-662 (17 November 1986), of the
Water Resources Development Act of 1986 (WRDA of 1986). A General Design Memorandum
(GDM) and Supplemental Environmental Impact Statement was prepared in March 1986 which
presented the selected plan for channel modifications between New York Slough and the Port of
Sacramento. A supplement to the 1986 GDM was prepared in May 1988 in order to reduce the project
costs.
Construction of a 35-foot deep channel was initiated in 1989, but work was suspended in 1990 at the
request of the Port of Sacramento (Port), due to unresolved issues between the Port and the local utility
regarding gas pipeline relocations and the inability of the Port to continue financing their share of the
project costs. Only two of the six construction contracts had been completed at that time, from River
Mile 43.3 to 35.5.

3

In its conference report on Bill Number HR 4060 in 1998 (to resolve differences between the House and
Senate versions of the bill that became the Energy and Water Appropriations Act of 1999), Congress
directed the USACE to complete a reevaluation of the un-constructed project that would serve as a basis
for a possible recommendation to resume construction:
“The conferees direct the Corps of Engineers to complete a reevaluation report of the
Sacramento River Deepwater Ship Channel, California, project using available funds.”
Negotiations were held between the Port of Sacramento and the Sacramento District of the USACE to
develop an acceptable scope and budget for the project. At the at the request of the Port of Sacramento,
however, USACE Management of the project was officially transferred from the Sacramento District
(CESPK) to the San Francisco District (CESPN) in June 2002 and work was initiated on a cost-shared
(75 Federal/25 Non-Federal) Limited Reevaluation Study in July 2002 with the Port’s Board approval of
the Initial Project Management Plan. The major engineering features (design) of the project are to
remain essentially unchanged from the approved documents. Environmental considerations have,
however, changed with new endangered species, availability of dredge material disposal sites, and
heightened water quality, Delta LTMS planning, and SLR concerns, and a joint Supplemental
Environmental Impact Statement/Subsequent Environmental Impact Report (SEIS/SEIR) will be
prepared to accompany a Limited Reevaluation Report (LRR) for the study. As part of the study, a
complete economic review will also be performed in order to confirm the justification of the project.
In 2005 the Port of Sacramento requested that the study be suspended as the Port addressed its financial
priorities. In 2007 the Port, in cooperation with the Port of Oakland, renewed its interest to again
support the study and ultimately resume construction of the 35-foot channel as soon as possible. The
San Francisco District received funds in late February 2008 and resumed work on the project in March
2008.
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3.0 Dredged Material Placement Alternatives
To accommodate dredging as required by the 35-Feet MLLW Project, a range of dredged material
placement site options were identified in the study area, emphasizing beneficial reuse where practicable.
To facilitate this evaluation, a study entitled Placement and Beneficial Use Sites for the Sacramento
River Deep Water Ship Channel (hereafter referred to as the “Placement Site Report”; USACE 2010f)
was completed in May 2010 and is included as Appendix C. The Placement Site Report documents the
options for placement of dredged material in the vicinity of the SRDWSC, including stockpile and
beneficial reuse options. The report also describes engineering constraints, regulatory constraints, and
estimated costs for acquiring and converting the sites for dredged material placement or reuse.
Beneficial reuse refers to any use of the material that provides for some purpose other than disposal
(ocean or landfill). Certain sites included in the Placement Site Report are existing placement sites used
for annual maintenance dredging.
The Placement Site Report identified 124 placement site options throughout an approximately 1,200square-mile study area. Of these options, 68 were categorized as “stockpile sites,” 18 were categorized
as “reuse sites,” and 38 were categorized as “placement and reuse sites.” Stockpile sites, as defined in
the Placement Site Report, are; “… facilities that are designed to directly receive dredged material
sediments and the accompanying water. These facilities are managed over several months to dewater
the sediments enough to enable transportation of the sediments via truck or barge for subsequent
beneficial reuse.” Reuse sites are subdivided into two types; Reuse Only (R), and Placement and Reuse
(PR) Sites. Reuse Only sites are defined as “…those beneficial reuse opportunities that can only be
satisfied with the delivery of dry sediments.” Placement and Reuse sites are defined as “…those
beneficial reuse sites that can be designed to directly receive the discharge of water and sediment from
the hydraulic dredging activity. While PR sites can also receive dry sediment, they provide the
additional benefit of receiving material directly from the hydraulic dredge, which avoids the re-handling
and transportation costs that accompany discharge to a stockpile.”
The Project Delivery Team decided that the focus would be to use as many of the strictly “reuse use” as
possible to better meet the expectations for maximizing reuse. Once this decision was made, the reuse
sites were evaluated on an estimated cost to use basis. These evaluation criteria included proximity to
the river, logistical needs such as; where would the pipeline run, and the estimated capacity of these
sites. It was decided that realistically a site could not be more than 10,000 feet from the river before
logistics become an expensive issue. Therefore, the ultimate criteria for the final selection of the cadre
of sites would include the sites closest to the river with the largest capacity, least amount of site prep,
and closest to the portion of the river that would provide the dredged material. As soon as the estimated
maximum capacity was reached as each new site was added to the cadre, then the selection process was
complete. These final sites, primary and alternate, are described in Table 4 of Appendix C. For the
purposes of this DMMP, 12 of the 18 remaining proposed placement sites were re-grouped to avoid the
use of repetitive naming terminology. S1 consists of WS-P1 and WS-P2, S31 consists of S31-I, S31-II,
and S31-III, and S35 consists of S35 and S35a. As such, the 12 placement sites evaluated in this DMMP
5

correspond to the 18 remaining sites as they were identified in the Placement Site Report, and also
include the three Asta sites.
The portions of each site that would be used for dredged material placement were identified based on
2008 and 2010 placement site vegetation and habitat surveys. Where possible, impacts to wetlands and
other sensitive areas were avoided. The remaining areas are referred to as the “usable portion” of the
placement site. Table 3.1 describes the 12 proposed placement sites that were carried forward for
evaluation in this DMMP, including their approximate location along the SRDWSC, total area, usable
portion, ownership, and recent use (within the past 15 years, or after 1995) for dredged material
placement and reuse.
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Table 3.1

Proposed Primary & Alternate Dredged Material Placement Site Details
Used as a
Site Name
Maintenance
as Defined Reach(es) Total
Site
Dredging
in the
within
Site
Usable
Placement
Site
Placement 15,400 Feet Area
Portion
Site After
Name
Site Report of Site
(ac)
(ac)
Site Owner
Site Type
1995?a
Montezuma
MW-PR-1 MWRP
Reach 1
1,800
1,500
Reuse
Noc
Wetland, LLC
S35 and
Reaches 1
GreenPort
S35
281
60
Stockpile
Noa
S35a
and 2
Energy Park
Reaches 1
Placement
S20
S20
91
23
DWR
Yesb
and 2
and Reuse
S19
D.I. Aggregate
(Decker
S19
Reach 2
173
172
Management, Reuse
Yes
Island)
LLC
S16
S16
Reach 2
136
61
USACE
Stockpile
Yes
S14
S14
Reach 3
91
19
USACE
Stockpile
Yes
ASTA
McCormick Reach 2
38
38
Private
Reuse
No
ASTA
Deterding
Reach 2
26
26
Private
Reuse
No
Reach 2
ASTA
St. Francis
3
3
Private
Reuse
No
and 3
Reaches 4
S31
S31, S31a
1,086
382
Port
Stockpile
Yes
and 5
S4
S4
Reach 5
112
111
Private
Stockpile
Noa
WS-P1 and
S1
Reach 5
129
79
Port
Stockpile
Yes
WS-P2

Notes:
a While these sites have not been used recently as maintenance dredging placement sites, they were
used as placement sites during the original SRDWSC construction, the two construction contracts
carried out in 1989 and 1990, or for maintenance dredging occurring prior to 1995.
b Anecdotal evidence from the property manager of site S20 indicates that dredged material was
removed from the site in the past, possibly for beneficial reuse; however, specific details have not
been confirmed.
c This site was used for the Oakland Harbor -50-ft deepening project from 2004 through 2006, and is
currently being used for maintenance dredging projects in San Francisco Bay.
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Table 3.1 correlate dredging locations and volumes under the Proposed 35-Feet MLLW Project with
proposed placement sites. Table 3.2 provides the estimated volumes of dredged material in each reach,
including the estimated volumes of overdepth for 1-foot and 2-foot increments.

Table 3.2

Reach
1
2
3
4
5
Total

Dredging Volumes Per Reach Under the Proposed Project (cy)
Dredging Volume
Required to Reach a
Depth of 35 Feet
139,000
2,599,000
314,000
1,927,000
1,127,000
6,319,000

Volume of 1Foot
Overdepth
119,000
632,000
37,000
629,000
376,000
1,821,000

Volume of 2Foot Overdepth
304,000
1,278,000
91,000
1,273,000
752,000
3,643,000

Total Dredging
Volume including 2Foot Overdepth
443,000
3,877,000
405,000
3,200,000
1,879,000
9,804,000

Note: Volumes (including totals) are rounded to the nearest 1,000 from more specific engineering
values
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4.0 Dredge Management Plan
Topographic and bathymetric surveys that were taken in 2005 and 2009 coupled with the yearly average
volumes of maintenance dredged material show that the remaining capacity for the total of all of the
placements sites will be exhausted in less than ten years if material is not harvested from any of the
primary sites including S19 (Decker Island), and the three Asta sites. The project sponsor (Port) is
obligated by the terms of the 35-foot MLLW Project Local Cost-Share Agreement to ensure that the
placement sites that were made available for the deepening will be maintained into the future to provide
capacity for maintenance material for at least 20 years after the deepening project has been completed.
To fulfill the Port’s contractual obligation after the deepening, the Port can make arrangements to either
clean out the placements sites or raise the existing containment berms to create additional capacity.
It is currently anticipated that all of the remaining dredging will also be accomplished using hydraulic
cutterhead dredge plants that will pump the slurried dredged material directly into the disposal sites
located adjacent to, and all along the length of the river. It is also anticipated that it will become
necessary to use booster pumps for portions of the project where the distance between the dredging areas
and the placement sites is too far for the dredge plant to pump alone. The longest pumping distances are
generally less than ten miles. All of the disposal sites were initially identified in the original Feasibility
Study report and were then designed during the Pre-construction Engineering and Design phase of the
project. The site designs were documented in the previous General Design Memorandum (GDM) in
accordance with the latest USACE design guidance, for purposes of cost estimation only. In addition to
the placement sites that were identified in the original GDM, the additional placement sites that were
selected from the Placement Site report (App. C) for the deepening project as part of the current Limited
Re-Evaluation Report (LRR) effort were also designed and evaluated for cost estimation purposes.
As part of the re-evaluation of the project, a water quality report was prepared to determine if the
assumed water quality standards that the project would be held to, could be met considering the
dredging schedule, estimated amount of dredged material and the estimated capacities of the placement
sites that would be used. After the draft SEIS/SEIR was issued for initial public comment in February
2011, several resource agencies expressed concern that there was no beneficial use of dredged material
proposed for any of the placement sites. There has been a concerted effort to rectify this situation, and
as of this point in the design of the project, there are several beneficial use sites that have been
incorporated into the cadre of placement sites.
All site prep construction activities will consist mainly of building up existing containment berms, or
building new containment berms to a height that will provide sufficient capacity for the estimated
dredged material volumes, and all of the estimated process water. The source for all of the soil needed
to construct the containment berms will come from within the respective disposal sites themselves. All
of the process water associated with hydraulic dredging will be decanted from each disposal site back
into the Sacramento River once it meets the water quality criteria established by the State Central Valley
Water Control Board. All dredged material that is placed in any of the identified disposal sites will be
made available, at the discretion of the owners of each site, for commercial uses such as fill material, or
9

for future construction needs outside the immediate area. These needs might include levee construction
or improvement in the Delta, future highway construction, or structural fill for commercial and industrial
development.

10

5.0 SRDWSC Beneficial Use of Deepening Material
The yearly deepening material from reaches 1, 2, 3, and a small amount from reach 4 will all be placed
in sites where 100% of the material will be beneficially used. The remainder of the deepening material
will be placed in placement sites that are currently not characterized as beneficial use sites but will be
considered as stockpile sites. Of the total estimated 7,925,460 cubic yards of deepening dredged
material that will be removed from the project footprint in reaches 1 through 4, approximately 5,024,776
will be beneficially used as shown in Table 5.1.

Table 5.1
Placement Site
Montezuma
Wetlands
Decker Island
(S19)
AstaMcCormick

Asta-Deterding

Asta- St Francis
Pit

Beneficial Use of Deepening Dredged Material
Beneficial Use
Type
Wetland
Restoration
Levee Repair &
Rehabilitation
Levee Repair &
Rehabilitation,
& Construction
Fill
Levee Repair &
Rehabilitation,
& Construction
Fill
Levee Repair &
Rehabilitation,
& Construction
Fill

Total (CY)
Total Deepening
Volume (CY)

5.1

Reach 1
(CY)
442,460

Reach 2
(CY)
241,800

Reach 3
(CY)
0

Reach 4
(CY)
0

Total (CY)

0

3,468,600

255,900

0

3,724,500

0

96,500

130,100

132,000

358,510

0

41,500

19,200

90,306

151,006

0

29,000

0

77,500

106,500

442,460
442,460

3,877,500
3,877,500

405,100
405,100

299,806
3,200,400

5,024,776
7,925,460

684,260

Beneficial Use Sites

5.1.1 Montezuma Wetlands (Reuse): The Montezuma Wetlands Project (MWRP) (Figures 5.1.1,
5.1.2, and Sheet P1 of App. A) addresses two regional problems in the San Francisco Estuary: the loss of
wetlands and the need for environmentally sound dredged sediment disposal options. This "beneficial
reuse" project will restore over 1,800 acres of wetlands in the Suisun Marsh using approximately 20
million cubic yards of sediment dredged from the region's ports and waterways. Through restoration of a
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complex wetland-upland ecosystem including seasonal wetlands, wetland-upland transition, freshwater
drainages, and a 340-acre upland buffer surround the 1,800 acres of wetland; Montezuma will provide a
tremendous regional boost to the protection and recovery of numerous wetland-dependent fish, wildlife,
and plant species. Montezuma is the first privately sponsored wetland restoration in the nation. It is not
compensatory mitigation for any mitigation; instead it derives its funding solely from dredged material
placement. When completed, the restored wetlands will be protected in perpetuity. The MWRP has
been receiving dredged material since 2004 and currently has capacity for 17 million cubic yards and is
capable of receiving dredged material through its offloading system that is currently anchored adjacent
to the site in the Sacramento River, or can receive dredged material pumped directly into any of the
appropriate cells. The offloader system was built to offload scows that are hauled from various dredging
projects within San Francisco Bay and the Sacramento Delta. The SRDWSC will be dredging using a
hydraulic dredge and plans to bypass the offloading system and pump dredged material directly into the
designated cells.
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Figure 5.1.1 Montezuma Wetland Habitat Features
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Figure 5.1.2 Montezuma Wetland Restoration Site
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Figure 5.1.3: Montezuma Wetland Phase 1
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5.1.2 Decker Island (S19)(Reuse): D.I. Aggregate Management currently operates a soil processing
facility, commonly referred to as a “pug mill” on a portion of the Decker Island property (Sheet P4 of
App. A). The purpose of the facility is to produce custom made soil that meets the specifications of the
need. Soil is harvested from within the Decker Island property and mixed with other soils from other
locations, such as clays or sands that are hauled to Decker Island by scow and offloaded by a telecastertype system. The soils are mixed on-site to the purchaser’s specification and then loaded into scows
using a conveyor system built specifically for this facility, and then hauled to the site where they will be
used, or to a site where they can be offloaded using the same telecaster system, and then trucked to their
final destination. Approximately 90% of the soils that are engineered at Decker Island are used for levee
repair and rehabilitation. The remaining 10% of the soils are used as construction fill, landfill caps, and
top soil for agricultural use. D.I. Aggregate Management is currently capable of producing
approximately 900,000 cubic yards of material per year and is contracted to provide that amount of
material for the next three years. They have stated that this yearly volume could be increased to 2.7
million cubic yards if needed.
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Figure 5.2.1: Decker Island (S19) Soil Conveyor System
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Figure 5.2.2:

Decker Island (S19) Soil Conveyor System
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Figure 5.2.3:

Decker Island (S19) Soil Conveyor System

Specially constructed scows or barges are loaded with the processed soils using the conveyor system.
The soils are processed (mixed with other types of soils) to meet the specifications for the intended use,
such as; levee repairs, construction fill, landfill capping material, etc.
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Figure 5.2.4:

Decker Island (S19) Soil Offloading Facility

After the scows or barges have been filled, the soils are transported with the use of a tugboat to their
intended location to be offloaded with a telecaster structure that is affixed to the scow or barge.
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Figure 5.2.5:

D.I. Aggregates Telecaster

Once the tugboat has arrived at the prescribed destination, the scow or barge is positioned so that the soil
can be removed from the scow or barge using the telecaster structure, and placed near the levees where
the repairs will be affected.
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5.1.3 Asta Sites (Reuse): The Asta sites, which include McCormick, Deterding, and the St Francis pit,
provide a similar product as the D.I. Aggregate Management facility at Decker Island (Sheets P5, P7,
and P8 of App. A). These sites are currently harvested for their existing soils and trucked to a pug mill to
be mixed with other soils to create an engineered fill, or trucked to their final destination to be used as
construction fill, landfill cap, or top soil for agricultural use. Asta currently is not involved with levee
repairs and rehabilitation but has expressed an interest in doing so to grow their business, and as such,
they would be in direct competition with D.I. Aggregate Management. Asta has harvested
approximately 2 million cubic yards of material from their McCormick and Deterding sites since 1998.
They are planning to use either the McCormick or Deterding site as the location for a future pug mill.
The proximity of this future pug mill to the Sacramento River may make it possible to establish an
offloading facility that is similar to the Decker Island system, for the purpose of hauling the engineered
soil by scow instead of trucking the material to the intended destination. Asta is currently working to
obtain permits for their enterprise and it is estimated that their facilities will be ready to receive dredged
material by the time the deepening project is ready to place material in the Asta sites.
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5.2

Dredged Material Distribution for Deepening Material

5.2.1

Reach 1, S35, and Beneficial Use Site Montezuma Wetlands

Reach 1 – Reach 1 (figure 5.3 and Sheets C1 through C4 of App. B) begins at the end of the New York
Slough Channel, near river mile -2.4, and ends northeast of Sherman Lake, at river mile 4.1, near
Collinsville. Dredging this reach would begin at river mile 0.0, which is 2.4 miles east of the beginning
of the channel and ends at river mile 4.1. As shown on figure 10 and sheets C1 through C4, several
areas within this reach are at or below 35-feet MLLW and would not be dredged as part of the proposed
project.
It is expected that this reach would be deepened during the first year of construction within the proposed
6-month work window (June 1 through November 30). Approximately 442,500 cubic yards of sediment
would be dredged from this reach. To the maximum extent feasible, all sediment dredged from reach 1
would be beneficially used at the existing Montezuma Wetlands Restoration Project during the first year
of construction (year 1). Should Montezuma Wetlands either be partially available or not be able to
accept dredged material, sediment would be placed at S35 or S20; however, if Montezuma Wetlands is
available during the entire time this reach is dredged, S35 and S20 would not be used at all.
The distance between Montezuma Wetlands and the areas that would be dredged in this reach ranges
from approximately 0 to 4.1 miles. A 24-inch diameter hydraulic dredge can pump sediment
approximately 3 miles before a booster pump is needed; ergo, one booster pump would be required to
pump dredged sediment to the beneficial use site. The booster pump would be on a small barge floating
in the river outside of the channel limits and would be anchored by spuds. The exact location of the
booster pump would be determined by the dredging contractor at the time of construction.
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Figure 5.3:

Reach 1, Montezuma Wetlands and S35
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Montezuma Wetlands Restoration Project (Primary) – Montezuma Wetlands Restoration Project
(figure 5.1 and Sheet P1 of App. A) is approximately 2,400 acres located at the eastern edge of Suisun
Marsh at river mile 0.0, in Solano County, California. The purpose of this site is to restore
approximately 1,820 acres of tidal and season wetlands, intertidal ponds, vernal pools, and upland buffer
zone habitats. The site is deeply subsided and dredged material is used to raise site elevations such that
wetland habitat could be restored.
Montezuma Wetlands is a primary placement site that would beneficially use sediment from reach 1,
between river miles 0.0 and 4.1, and reach 2, between river miles 4.1 and 4.8 during the first and second
year of construction. Sediment placed at this site would be beneficially used for wetland restoration and
would be used during the first of construction. This site would use up to 684,300 cubic yards of
sediment from dredged from reaches 1 and 2. If this site is available for use, all 442,500 cubic yards of
sediment dredged from reach 1 would be beneficially used at the site, and another 241,800 cubic yards
of sediment dredged from reach 2 would also be beneficially used there. The cost to place additional
dredged material beyond river mile 4.8 at the Montezuma site is greater than the cost to place that same
volume of dredged material at the S19 site. An additional booster pump is needed beyond RM 4.8 to
place material at Montezuma, which will increase the unit cost to the point where it is more expensive to
place material at Montezuma than it is to place material at S19. Therefore, the only scenario where
additional material might be placed at the Montezuma site is if S19 becomes unavailable for any
extended period of time. The dredged material pipeline would pump directly into the appropriate cells,
as directed by the Montezuma Wetlands managers, and would access the site at a point located at the
lower southeast corner of the site. The pipeline would bypass the existing offloading facility, thereby
saving cost associated with the use of the offloader facility, and pump dredged material directly into the
designated cells. Once dredged material is pumped into the Montezuma Wetlands site, the responsibility
for water quality and sediment management belongs to the MWRP site and not to the SRDWSC project.
Montezuma Wetlands is permitted to accept dredged sediment from dredging projects. Permitting under
the ESA was completed on September 24, 2001. Montezuma Wetlands Restoration Project’s permits
are available at: http://www.californiawetlands.net/tracker/ba/filesets/1062.
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S35 (Alternate) – S35 is located in reach 1, approximately 3 miles east of Collinsville between river
miles 2.0 and 3.1 along the north bank of the Sacramento River in Solano County (figure 5.3 and Sheet
P2 of App. A). S35 is an alternate dredged material placement site for reach 1, only if Montezuma
Wetlands were not available.
Placement of maintenance material dredged from the SRDWSC at S35 was approved by the Central
Valley Regional Water Quality Control Board (Central Valley RWQCB) in the maintenance dredging
Waste Discharge Permit (WRD) General Order No. 5-01-116 (Central Valley RWQCB 2001, appendix
V). S35 is owned by Green Port Energy Park.
This site was previously used as a placement site for deepening material from reach 1 during the
deepening project to achieve 30-feet MLLW, and still has all of the water control structures from its
previous use but, currently only has capacity for an additional 30,000 cubic yards in the existing
configuration. The site could accept up to 181,000 cubic yards of dredge sediment if existing
containment berms were constructed to an elevation of 20.5 feet and an additional cell is constructed to
the west and adjacent to the existing site. If Montezuma Wetlands is available, this site would not be
used nor would any earthwork construction at this site occur.
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5.2.2 Reach 2, S20, S19, S16, and Asta Beneficial Use Sites
Reach 2 – Reach 2 (figure 5.4 and Sheets C4 through C14 of App. B) begins northeast of Sherman
Lake, at river mile 4.1, and ends just north of the confluence of the SRDWSC and the Sacramento River,
at river mile 14.4. As shown on Sheets C4 through C14, nearly all of this reach would be dredged. It is
expected that dredging this reach would occur in the first, second, and third years of construction during
the proposed 6-month work window for this reach (June 1 through November 30).
To attain a depth of 35-feet MLLW, approximately 3,877,400 million cubic yards of sediment would be
dredged from this reach. Sediment dredged from reach 2 would be beneficially used at Montezuma
Wetlands, S19, McCormick pit, Deterding pit, and St. Francis pit. If all sediment from this reach is
beneficially used, approximately 241,800 cubic yards would be beneficially used at Montezuma
Wetlands in year 1; 3,468,600 cubic yards at S19 in years 1, 2, and 3; and 96,500 cubic yards at the
McCormick pit in year 3; 41,500 cubic yards at Deterding in year 3; and 29,000 cubic yards at St.
Francis in year 3. It is anticipated that sediment would be harvested annually from the S19 site for
beneficial use. This annual harvesting will provide for a yearly capacity of 2,470,000 cubic yards.
Should all or a portion of these sites not be available while dredging this reach, then one or more of the
alternative placement sites—S19, S20, S16, and S14—would be used (S19 is both a primary and
alternative placement site).
Due to the distances of the placement sites from the dredging areas, up to three booster pumps would be
required for placement at the McCormick pit and up to two booster pumps for placement at S19. The
exact location of the booster pumps would be determined by the dredging contractor at the time of
construction.
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Figure 5.4:

Reach 2, S20, S19, S16 and Asta Beneficial Use Sites
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S20 (Alternate)– S20 is located west of S35 from approximately river mile 5.0 to 5.2 on the east bank of
the Sacramento River, in Sacramento County (figure 5.2 and Sheet P3 of App. A). The site is an
alternate site that would only be used if Montezuma Wetlands were not available while dredging reaches
1 and 2. S20 was used for maintenance material in 2001 and 2005. The Department of Water
Resources (DWR) owns this site.
S20 has a capacity of approximately 568,000 cubic yards of dredged material if berms were constructed
to an elevation of 26.8-feet. If this site is used then sediment dredged from reaches 1 and 2 will be
placed here. If the primary placements sites are used to capacity, S20 would not be used.
S19 (Decker Island)(Primary) – S19 is located on Decker Island, between river miles 6.0 and 7.0 on the
east bank of the Sacramento, River, in Sacramento County (figure 5.4 and Sheet P4 of App. A). The
placement site area is owned by Milpitas Main Street Investment and the northern portion of Decker
Island is owned by the CDFG. In 1999, the CDFG and Department of Water Resources began a wetland
restoration and levee rehabilitation project in the northern portion of the island. The restoration site
provides habitat to several listed and common species in the Delta region and is managed as a wildlife
refuge. S19 was used for maintenance dredging in 2000, 2001, 2002, 2003, 2005, 2006, 2007, and 2008.
D.I. Aggregate Management, LLC, currently harvests sediment from the borrow pits at S19 and
beneficially uses it for levee construction and repair. D.I. Aggregates has contracts in place for the next
two years to provide approximately 900,000 cubic yards of soil to various customers, for beneficial use.
Many types of soil are placed at the Decker Island facility in order to be mixed with other soils to meet
the requirements for specific purposes. As an example; soils that will be used for levee repairs are
mixed with clays to resist seepage, and sand and gravel to increase structural integrity. After the soils
are dried and processed, they are then loaded onto a conveyor system (figures 5.2.1 – 5.2.5) that will
transfer the soils to a scow where they are loaded and then hauled by tug boat to their final destination
for use in levee repair and rehabilitation.
S19 is a primary and alternative placement site and is considered a beneficial use site because sediment
placed at the site would be harvested for use in levee construction and repair and as an aggregate for
construction. S19 has a capacity of 2,470,000 cubic yards of dredged sediment that would be provided
annually for sediment placement. An approximate total of 3,468,600 cubic yards of sediment dredged
from reach 2 would be beneficially used at this site. Following each year of construction, dredged
sediment would be harvested from this site to allow for additional placement. Placing sediment dredged
from reach 2 would require up to two booster pumps, whose locations would be determined at the time
of construction.
S16 (Alternate) – S16 is located south of Rio Vista between river miles 9.5 and 11.0 on the west bank of
the Sacramento River, in Solano County (figure 5.4 and sheet P6 of App. A). The site is owned by the
USACE and is often used for placing maintenance material, e.g., 2000, 2003, 2006, and 2008.
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S16 would have a capacity of approximately 91,000 cubic yards of dredged sediment if berms were
constructed to a height of 12.4-feet for the useable portion of the site. This site is an alternate placement
site that would be used to accept sediment dredged from reach 2 if Montezuma Wetlands or the
McCormick site were not available. If these sites are used, S16 may be used to accept decant water
from those sites to assist in meeting water quality, rather than dredged sediment.

Deterding Pit (Asta) (Primary)– The Deterding pit is a primary beneficial use site located immediately
west of S16 in Rio Vista, Solano County, California (figure 5.4 and sheet P7 of App. A). The site
comprises a valley and small surrounding hills that extend into pastureland, and is privately owned.
The Deterding site is a primary placement site that is approximately 26.5 acres and would have a
capacity of approximately 428,000 cubic yards if the site is filled to its maximum natural capacity
without any additional earthwork for containment berms. Approximately 41,500 cubic yards of
sediment dredged from reach 2 would be placed at this site in year 2 and 19,200 cubic yards from reach
3 in year 3, and 38,300 cubic yards from reach 3 in year 4, and 55,500 cubic yards from reach 4 in year
4. Sediment placed at this site would be allowed to dry and then be harvested by Asta Construction for
levee construction and repair.
Due to the distance of the Deterding site from reaches 3 and 4, two booster pumps would be required to
pump sediment dredged from reach 3 and three booster pumps would be required to pump sediment
dredged from between reach 3. The booster pumps would be on small barges floating in the channel and
would be anchored by spuds. The exact location of the booster pumps would be determined by the
dredging contractor at the time of construction.
The Asta Construction Company has been harvesting soil from all three of the sites that are scheduled
for use during the SRDWSC deepening project. Asta has stated that they have estimated that a total of
approximately 2 million cubic yards have been harvested from the Asta sites during the previous ten
years. All of the soil has been excavated and trucked to its final destination. The location and current
configuration of the Deterding site relative to the Sacramento man-made channel does not make it
accessible to offloading operations similar to those that occur at the Decker Island facility. Therefore, it
should be anticipated that all future transportation of processed dredged material from the Deterding site
will continue to be accomplished by the use of trucks.
McCormick Pit (Asta) (Primary) – The McCormick pit is a primary beneficial use site located
immediately southwest of the Deterding pit in Rio Vista, Solano County, California (figure 5.4 and
Sheet P5 of App. A). A valley and small surrounding hills characterize this site; which is predominately
unfarmed pastureland. The site is located on the McCormick property and owned by the family.
This primary placement site is approximately 38.7 acres and would have a capacity of 1,020,000 cubic
yards if a containment berm is constructed to fully enclose the natural valley where the site is located.
Approximately 96,500 cubic yards of sediment dredged from reach 2 would be placed at this site in year
2,130,000 cubic yards of sediment dredged from reach 3 in year 3, and 132,000 cubic yards form reach 4
30

would be placed in the McCormick pit in year 3. Similar to the Deterding pit, sediment placed at this
site would continue to be harvested and trucked by Asta Construction for beneficial use in levee
construction and repair.
Because of the distance of the McCormick site from reaches 3 and 4, up to three booster pumps would
be required to pump sediment dredged from these reaches. The location of the booster pumps would be
determined by the dredging contractor at the time of construction.
St. Francis (Asta) (Primary) – The St. Francis pit is a primary placement site located on the Asta
property, west of River Road and east of St. Francis Way, in Rio Vista, Solano County, California
(figure 5.4 and sheet P8 of App. A). The pit is located on a developed paved and graveled area that
already has containment berms built around it. Since the SRDWSC was constructed, maintenance
material from the site was placed in and subsequently harvested from the St. Francis Pit. Because the
site was previously used for dredged material placement, it already has a berm constructed around it, as
well as an area for a dredged material pipeline and a water control structure with an outfall pipeline.
Some vegetation has grown in the pipeline areas that may require clearing prior to using the site.
The St. Francis pit has a capacity of 299,700 cubic yards. Approximately 29,000 cubic yards dredged
from reach 2 in year 2, 38,500 cubic yards from reach 4 in year 3, and 39,000 cubic yards from reach 4
would be placed in this site in year 4. Asta Construction would harvest sediment placed at this site and
would transport by truck for future beneficial use in levee construction and repair, or other applications.
Because of the distance of this site from reach 3, one booster pump would be required to pump sediment
dredged from this reach to the St. Francis site. The exact location of the booster pump would be
determined by the construction contractor at the time of construction.
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5.2.3 Reach 3 and S14
Reach 3 – Reach 3 (figure 5.5, sheets C14 through C18 of App. B) begins just north of the confluence of
the SRDWSC and the Sacramento River, at river mile 14.4, and ends at the southern most extent of the
manmade channel, at river mile 18.6. Most of this reach would be dredged.
Dredging this reach to 35-feet MLLW would result in approximately 405,100 cubic yards being
removed from the channel during years 3 and 4. Sediment dredged from this reach would be
beneficially used at the S19, McCormick, and Deterding sites. Approximately 255,900 cubic yards
would be beneficially used at S19, 130,000 cubic yards would be beneficially used at the McCormick
site, and 19,200 would be beneficially used at the Deterding pit. The alternative site for this reach is
S14.
Because the distance of reach 3 to the proposed placement sites, two-to-three booster pumps would be
required to pump dredged sediment; two would be required for the Deterding and St. Francis sites and
up to three would be required for the McCormick site. The exact location of the booster pumps would
be determined by the dredging contractor at the time this reach is dredged.
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Figure 5.5:

Reach 3 and S14
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S14 (Alternate)– S14 is an alternative placement site located between river miles 14.4 to 14.6 on the
southwestern portion of Grand Island on the east bank of the Sacramento River, Sacramento County
(figure 5.5 and sheet P9 of App. A). This site, which was used to place dredged material during the
initial construction of the SRDWSC, is owned by the USACE. S14 is approved by the Central Valley
RWQCB for placement of maintenance material dredged from the SRDWSC in the 2001 WDR (Central
Valley RWQCB 2001).
S14 would have a capacity of approximately 355,000 cubic yards of sediment if containment berms
were constructed to an elevation of 26.0-feet (15.0-ft high). Although the site is located in reach 3, it
would only be used as an alternative for placing material dredging from reach 2 if the primary placement
sites were not available.

34

5.2.4

Reach 4 and S31

Reach 4 – Reach 4 (figures 5.6.1 and 5.6.2, and sheets C18 through C33 of App. B) begins at the
southern end of the manmade channel, at river mile 18.8, and ends at the southern end of the previously
deepened portion of the navigation channel, at river mile 35.5. As shown on figures 13 and 14 and
sheets C18 through C33, nearly all of this reach would be dredged.
Dredging to 35-feet MLLW would result in approximately 3,200,400 million cubic yards of material
being removed from this reach. The primary placement sites for this reach are the McCormick and
Deterding pits, S31, and S1. The McCormick pit would receive 132,000 cubic yards of sediment
dredged from this reach in year 4; the Deterding site would receive 90,300 cubic yards in years 3 and 4;
St. Francis pit would receive 75,500 in years 3 and 4, and S31 would receive 2,407,900 cubic yards in
years 4, 5, and 6; and S4 would receive 492,700 cubic yards in year 6. The alternative sites for this
reach are S31 and S1.
Because of the distance of reach 4 to the proposed placement sites, up to three booster pumps would be
required to pump sediment dredged from this reach. One booster would be required to pump sediment
placed at S1 and parts of S31 and 3 would be required to place sediment at the McCormick and
Deterding sites. The exact location of the booster pumps would be determined by the dredging
contractor at the time this reach is dredged.
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Figure 5.6.1:

Reach 4, S31-I and S31-II
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Figure 5.6.2:

Reach 4, S31-II and S31-III
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S31 (Primary) – S31 is a primary placement site located in reaches 4 and 5 from approximately river
miles 26.6 to 40.4 on the west bank of the manmade portion of the SRDWSC, between the channel and
the east Yolo Bypass levee in Yolo County (figures 5.6.1 and 5.6.2, and sheets P10 through P18 of App.
A). This site was recently used for maintenance material in 2000, 2005, 2007, 2009, and 2010, and is
approved for placement of maintenance material dredged from the SRDWSC in the 2001 WDR (Central
Valley RWQCB 2001). Containment berms ranging from 25 to 30 feet exist around the site. The Port
owns S31.
S31 is subdivided in to three separate sections, S31-I, S31-II, and S31-III; however, it is a continuous
site. Combined, S31 has a capacity of approximately 3,835,300 cubic yards of dredged material if
containment berms were raised up to 10.9 feet. This site would be used to place approximately
2,407,900 cubic yards of sediment dredged from reach 4. This site is also an alternative placement site
for reach 3.
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5.2.5

Reach 5, S4 and S1

Reach 5 – Reach 5 (figure 5.7, sheets C34 through C41 of App. B) begins at the southern extent of the
previously deepened portion of the channel, at river mile 35.5, and ends east of the Port’s turning basin,
at river mile 43.4. As shown on figure 15 and sheets C34 through C41, most of this reach would be
dredged.
This reach was previously deepened in 1989 and 1990; therefore, this reach will be maintenance dredged
as part of the proposed project. A small portion of this reach would be widened during the maintenance
dredging of this reach; widening is considered new work. It is expected that approximately 1,878,700
cubic yards of sediment slurry would be dredged from this reach and placed at the placement sites, S1
and S4. S1 would receive approximately 700,000 cubic yards of dredged sediment in years 5 and 6, and
S4 would receive 1,671,400 cubic yards in years 4 and 5.
Because of the distance of reach 5 to S1, up to three booster pumps would be required to place sediment
at this site. S4 would only require one booster pump. The location of the booster pumps would be
determined at the time this reach is dredged.
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Figure 5.7:

Reach 5, S1 and S4
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S4 (Primary) – S4 is located in reach 5 on the east bank of the SRDWSC between river miles 38.2 and
38.9, in Yolo County, California (figure 5.7 and sheet P19 of App. A). S4 is a primary (and alternative)
placement site that would be used for placing material dredged from reach 5 during the fifth and sixth
years of construction. S4 would have a capacity of approximately 2,670,000 cubic yards of dredged
material if berms were constructed up to 21 feet tall. Approximately 492,700 cubic yards from of
sediment from reach 4, and 1,178,700 cubic yards of sediment dredged from reach 5 would be placed at
this site. One booster pump would be required to place sediment at this site.
S1 (Primary) – S1 is a primary and alternative placement site located in reach 5 on the east bank of the
SRDWSC, adjacent to the Port’s turning basin, between river miles 42.7 to just past the end of the
channel (figure 5.7, and sheets P20 and P21 of App. A). In 2001, the site was used to place maintenance
material dredged from reach 5 and is approved for placement of maintenance material dredged from the
SRDWSC in the 2001 WDR (Central Valley RWQCB 2001).
S1 would have a capacity of approximately 961,000 cubic yards if containment berms were constructed
to an elevation of 26.0-ft (10.0-ft high). Approximately 230,000 cubic yards of sediment dredged from
reach 4 and 470,000 cubic yards of sediment from reach 5 would be placed at this site in years 4 and 5.
Up to three booster pumps would be required to place sediment at this site.
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5.3 Overview of the Timing, Duration, and Scheduling of the Proposed 35-foot MLLW
Deepening Project

The proposed SRDWSC deepening project construction is expected to last approximately 6 to 10 years,
depending on annual federal and local sponsor funding, the dredge size, and other unforeseen
constraints. For the purposes of this analysis, it is assumed that the project would conservatively last 10
years from the start of the dredging project to completion. The proposed timing and schedule for
dredging and dredged material site preparation is discussed below. It begins with a discussion of the
proposed work windows for constructing each placement site and dredging each reach, and then
summarizes the proposed dredging schedule. As discussed, the schedule proposed assumes that funding
is not a constraining factor, use of a 24-inch hydraulic cutterhead dredge, and no unforeseen constraints.
Placement site preparation—vegetation removal and berm construction—would occur during the dry
season of each year and dredging would occur between June 1 and November 30 of each year in reaches
1 and 2; and from August 1 through November 30 in reaches 3, 4, and 5. Construction timing and work
windows for each placement site and reach are discussed in section 5.3.1; section 5.3.2 provides the
proposed schedule for dredged material placement site preparation and dredging.
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5.3.1

Dredging Work Windows

Existing work windows for in-water work in Delta waters, including the SRDWSC, are regulated based
on the presence and sensitivity of life stages for certain special status fish species. When the four
special status species work windows are combined, a 3-month work window, from August 1 through
October 31 is allowed for in-water work in the Delta. Delta in-water work windows are provided in
table 5.2.

Table 5.2

Delta In-water Work Windows

Species

Existing Work Window

Source

Delta Smelt

August 1–November 30

USFWS 2011

Longfin Smelt

** June 1–October 31

Baxter 2008b,
unpublished

Salmonids

*** June 1–October 31

NOAA Fisheries
2011

Green Sturgeon

None—green sturgeon are
present year round.

--

** Currently, there are no work windows in place for the longfin smelt (CDFG
2011b, pers. comm.); work window is supported by the CDFG, longfin smelt
presence data (Baxter 2008b).

*** The 2006 NOAA Fisheries Biological Opinion for maintenance dredging the
channel is from June 1 through November 30 in reaches 1, 2, and 3; and from
June 1 through February 27 in reaches 4 and 5 (NOAA Fisheries 2006).

For the proposed maintenance dredging project, a 3-month work window would be too cost prohibitive
for the proposed project and would not allow adequate flexibility during construction. To dredge
approximately 9.8 million cubic yards of sediment from the SRDWSC, the USACE and Port are
proposing a 6-month dredging work window from June 1 through November 30 in reaches 1 and 2; and
from August 1 through November 30 in reaches 3, 4, and 5.
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5.3.2 Summary of the SRDWSC Proposed Construction Schedule
Specific construction activities associated with placing dredged material at the sites are discussed in
section 5.3.3.
As mentioned, dredged material site preparation would occur during the dry season of each year and,
depending on the reach, dredging would occur between June 1 and November 30 (reaches 1 and 2) and
August 1 and November 30 (reaches 3, 4, and 5). For all reaches and placement sites, each dredged
material placement site would be constructed during the year prior to dredging and subsequent
placement of material in that site.
Table 5.3 provides an overview of the proposed construction schedule for the SRDWSC 35-foot MLLW
deepening and selective widening project. The schedule is the best conservative estimate for
constructing the project; however, the contractor selected to construct the project may elect to alter this
schedule, should unforeseeable site conditions change in the future. As such, annual volumes and
placement site locations may change.
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Table 5.3

Reach

SRDWSC 35-foot MLLW Proposed Schedule
Reach
Volume
(cubic yards)

Reach 1

Dredging
Work
Window
Jun 1–

442,460
(RM 0.0–4.1)

Nov 30

Reach 2

Jun 1–

(cubic yard)

Construction
Year

Booster
Pumps
Required

Alternative
Placement
Site(s) 2, 3

None

442,460

1

1

S35, S20

None

241,800

1

2

1,116,500

1

1

1,630,100

2

2

561,500

3

3

Placement Site
Work Window

Volume Placed

Montezuma
Wetlands
Montezuma
Wetlands

Placement Site

S19 1

None

3,877,400
(RM 4.1–14.4)

Nov 30

Reach 3

None

190,000

2

2

Deterding

None

70,700

2

2

St. Francis

None

55,000

2

2

S191

None

228,500

3

3

McCormick

None

160,800

3

2

Deterding

None

15,800

3

2

McCormick

None

161,800

4

3

S19, S20,
S14, S16

Aug 1 –
405,108

(RM 14.4-18.8)

Reach 4

McCormick

Nov 30

3,200,400

Aug 1–
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S31, S1

Table 5.3

Reach

SRDWSC 35-foot MLLW Proposed Schedule
Reach
Volume
(cubic yards)

(RM 18.8–35.5)

Dredging
Work
Window

Placement Site

Nov 30
Deterding

St. Francis

S31-I

S31-II

S31-III

Reach 5

Placement Site
Work Window

1,878,700

Aug 1–

(cubic yard)

Construction
Year

Booster
Pumps
Required

39,900

3

2

55,700

4

3

39,000

3

3

39,000

4

3

55,000

4

3

367,600

5

1

166,600

6

2

325,000

5

1

66,000

6

2

800,000

4

3

320,000

5

2

161,000

6

1

Volume Placed

Alternative
Placement
Site(s) 2, 3

None

None

None

None

None

S4

None

617,085

6

2

S1

None

230,000

5

1
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S1, S4

Table 5.3

Reach

(RM 35.5–43.5)

SRDWSC 35-foot MLLW Proposed Schedule
Reach
Volume
(cubic yards)

Dredging
Work
Window

Placement Site

Placement Site
Work Window

Nov 30

S4

(cubic yard)

Construction
Year

Booster
Pumps
Required

470,000

6

2

470,700

5

1

707,700

6

1

Volume Placed

Alternative
Placement
Site(s) 2, 3

None

1

Sediment placed at S19 would be harvested annually for beneficial use.

2

Sediment dredged from areas greater than 15,000 feet from the placement site will require a booster pump.

3

Booster pumps will be placed on a floating barge and anchored in place by spuds. The exact location of the booster pumps will be determined at the time the pump is
required.

47

5.3.3 Dredged Material Site Preparation
As mentioned, twelve placement sites were identified to accept sediment dredged from the
SRDWSC; eight of these sites are primary placement sites, three sites are alternative placement
sites, and one site, S19 is both a primary and alternate site. Of the twelve primary placement
sites, five are beneficial use sites (Montezuma Wetlands, McCormick pit, Deterding pit, St.
Francis pit and S19), and there is only one beneficial use site, S19, that is included in the list of
alternate placement sites. The USACE and Port plan to maximize beneficial use of sediment
dredged from the channel at the five primary beneficial use sites; however, due to unforeseen
circumstances, one or more of these sites may not be available at some point during the project.
Should a beneficial use site not be available, alternative sites would be used.
With the exception of Montezuma Wetlands, any dredged material placement site used would
require construction activities to prepare the site for dredged material placement. Construction
or upgrading of berms would be required for ten of the sites and construction of new access
roads would be required for eight of the sites. To the maximum extent practicable, all new
access roads would be constructed on top of berms to minimize impacts on surrounding areas.
All berms would be constructed within the footprint of the site. Other areas outside the
placement site that would be impacted by construction activities include staging areas, dredged
material pipeline corridors, and outfall pipeline corridors. Construction activities that would
occur at each site are discussed in detail below. Table 5.4 summarizes this information. Only
the primary placement sites will be constructed first. If a primary site becomes unavailable
before it can be filled to capacity, the dredging contractor will be directed to begin dredging in a
new location including the placement of dredged material in the appropriate placement site. If
the placement site that was temporarily shut down cannot be corrected, then an appropriate
alternate site will be constructed to contain the remainder of the dredged material that was slated
for the disabled placement site.
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Table 5.4

Summary of Construction at the Dredged Material Placement
Sites
New Access Roads
(15 feet wide)

Placement
Site
Total Length (feet)

Length on
Top of
Berms

Length of
New Berms
(feet)

Height of New
Berms
(feet)

(feet)
S1

10,612

10,252

10,682

11.1

S4

8,254

8,254

8,673

21.0

S14

7,586

3,639

2,772

7.2

S16

6,512

6,196

6,815

12.4

S19

11,138

11,138

11,731

12.2

S20

4,117

3,603

3,982

26.8

S31

0

0

54,792

10.9

S35

4,074

3,265

3,596

6.4

McCormick

2,904

0

682

27.1

Deterding

0

0

0

0

St. Francis

240

240

240

18.6

0

0

0

0

Montezuma

5.3.4 Dredged Material Placement Area
The project proposes to use up to 12 dredged material placement sites to accommodate
approximately 9.8 million cubic yards of sediment dredged from the channel. Five of the sites
will be used for beneficial use and the remaining seven sites will be used for either permanent
placement or as stockpile sites for future harvest and beneficial use. Beneficial use sites,
including the Montezuma, S19, and the Asta sites—McCormick, Deterding, and St. Francis pits
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are described above in their respective sections. If these sites are used to capacity,
approximately 50 percent of the sediment dredged from the channel would be beneficially used.
Dredged material that may be beneficially used in the future would most likely be used for levee
construction and repair or other construction activities.
Prior to placing dredged material at each placement site, they would have to be prepared—or
constructed. Except for Montezuma Wetlands, which is fully constructed and currently able to
accept dredged sediment, construction of each site will generally be the same; however, the
height and length of containment berms will be different, depending on the size and capacity of
individual sites. Construction activities would involve clearing vegetation from the footprint of
the placement site, including the containment berms, staging areas, and access roads. In some
areas, access roads many need to be constructed to allow ingress and egress of construction
vehicles. The area of the placement site where dredged material would be placed would require
construction of perimeter berms to contain dredged sediment slurry and interior berms and weirs
to decant water. The internal berms would subdivide the placement site into cells. Other than
staging areas and access roads, the footprint of the placement site would be completely impacted
by constructing containment berms, internal decanting systems, and placing dredged sediment.
The placement site footprints, access roads, staging areas, decant outfall pipelines, and dredged
material placement pipelines are shown in placement site CAD (App. A).
Details regarding construction activities associated with constructing a typical placement sites
are provided below. The number of cells and location of internal berms constructed at each site
are not provided here because these details will be left to the contractor(s) who is chosen to
construct the project; however, interior berms would be constructed similarly to the perimeter
containment berms. As mentioned above, the entire placement site area within the perimeter
berms would be permanently affected by placement of dredged sediment.
Prior to constructing interior and containment berms, the entire placement site footprint would be
cleared of large vegetation. Clearing consists of complete removal of all objects above the
ground surface, including trees and other vegetation, loose stones, abandoned structures, fencing,
and other debris. Cleared vegetation would be chipped and used as composting, whenever
possible, or would be buried under at least 3 feet of sediment within the placement site
boundaries. Other debris would be hauled to an authorized landfill for disposal, or recycling, or
buried under at least 3-feet of sediment within the footprint of the placement site. Vegetation
and debris will not be placed in areas where it may be carried away by stream flow or where it
blocks drainage. Following clearing of the placement site footprint, the foundation for
constructing perimeter containment berms would be prepared.
Areas where berms would be constructed would be cleared, stripped, and grubbed, including
existing interior berms that will be raised. Grubbing includes removal of all roots, buried logs,
old pilings, old paving, drains, and other objects. Roots or other intrusions greater than one and
one-half inch diameter within the footprint of the berm would be removed to a depth of 3-feet
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below the natural ground surface. Shallow tile drains, which are sometimes found in agricultural
areas, would also be removed. The sides of all holes and depressions caused by grubbing
operations would be flattened before backfilling. The soil that would be used to construct any
necessary interior berms would come from the confines of the site and would be placed in lifts—
or layers—up to the final foundation grade and compacted to a density equal to the surrounding
undisturbed elevation. All material removed during grubbing would placed within the footprint
of the placement site and either buried, composted, or hauled away.
Stripping will remove all low growing vegetation and organic topsoil. The depth of stripping is
determined by local conditions and generally varies from 6–12 inches. Stripping is usually
limited to the foundation of the berm embankment. All stripped material suitable for topsoil use
will be stockpiled for later use on the slopes of the embankment and berms.
After the areas where containment berms would be constructed are properly cleared and stripped,
soils will be proof rolled and compacted. Proof-rolling will help identify areas that may have
different compressibility and strength. Sub-grade soils that are saturated may require
scarification, moisture conditioning, and compaction prior to proof-rolling and fill placement.
Soft or organic spots that are identified will be removed and replaced with compacted material.
Once the foundation is ready for berm construction, sediment from the placement site footprint
would be excavated to construct the berms. Sediment will be placed and spread in the footprint
of the berms by earth moving equipment, such as dozers. Sheepsfoot rollers will compact the
soil in 8–10 inch lifts until the berms are brought to final grade. The height of the berms will
determine the width; however, each berm will have a side slope of one foot horizontal by 3-feet
vertical (1:3).
Interior berms would also be constructed forming cells. The number of cells depends on the size
of the placement site, the volume of dredged sediment that would be placed at the site, adequate
ponding depth, and dredged sediment retention time. Weirs would be built into the interior
containment berms to allow decant water to flow from one cell to another. The weir structures
would be equipped with removable flash boards to control water depth, and would typically be
no higher than 2-feet below the containment berm crown elevation. Once the containment berms
and interior berms are constructed and the internal decant cells are constructed, the site would be
ready for placement of dredged sediment.

5.3.5 Dredged Material Placement
Once a placement site is constructed, a semi-flexible dredged material pipeline would be placed
over the bank of the SRDWSC in designated areas (see figures 5.8 and 5.9). To the maximum
extent practicable, the footprint of the dredged material pipeline was chosen to avoid or
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minimize impacts on sensitive habitat along the banks of the channel. The pipeline would be
moved onto the placement site using a combination of heavy equipment, including a dozer and a
loader. Figures 5.8 and 5.9 portray how dredged material pipelines are placed into position at a
dredged material placement site. Sediment is placed on a site would be spread around the site
with dozers so it does not build up in front of the pipe.

Figure 5.8: Placement of Dredged Material Pipeline
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Figure 5.9:

Discharge Point of Dredged Material Pipeline

During dredging operations, the sediment and water mixture (slurry) dredged from the channel
would hydraulically flow from the dredge plant to the placement site through a semi-flexible
pipeline. Sediment would be placed in one containment cell, which would fill at a rate of
approximately 700 gallons per hour. The slurry would be retained in one or more cells within a
placement site that would act as retention ponds. The retention ponds would allow sediment
particles to settle out of the slurry. When enough sediment has settled out of the slurry mixture
and the remaining decant water meets the water quality requirements identified in the Waste
Discharge Requirement issued by the Central Valley Regional Water Quality Control Board
(Central Valley RWQCB), enough of the flashboards on the weir structures would be lifted to
allow the decant water closest to the surface to flow into an adjacent cell to a drainage area
where it would be returned to the SRDWSC through an outfall pipeline. The location of the
outfall pipeline for each placement site is shown on the placement site CAD sheets (App. A).
Construction details of a typical internal berm are shown on figure 5.10. All return water would
meet the standards of a Waste Discharge Requirement (WDR) permit that would be issued for
this project.
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Figure 5.10: Typical Berm Cross Section
When the first retention pond is full, the dredged material pipeline would be moved to the next
cell, and the process would repeat until the entire placement site is full of dredged material or the
dredging of the respective reach is complete.
Once a placement site is filled to capacity, or would no longer be used for the remainder of the
annual dredge work window, water that is not decanted back to the SRDWSC would be retained
in the site to slowly evaporate and the sediment would be allowed to dry. In addition, the
impacted areas would be seeded with native grasses, according to the specifications in appendix
O of the FWCA Coordination Act Report.
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6.0 Existing Conditions – Operations & Maintenance (O&M) Dredging
To accommodate ongoing shipping practices, it is assumed that regular operations and
maintenance dredging of the SRDWSC would continue on an almost annual, as-needed basis.
Maintenance dredging occurred in portions of the SRDWSC in 11 of the past 15 years (from
1995 to 2009), with dredged material volumes ranging from 35,000 to 815,000 cubic yards (cy),
averaging just less than 210,000 (206,000) cy per maintenance dredging event. In some of these
years, maintenance dredging was needed in areas of the SRDWSC, but could not be conducted
due to delays in receiving environmental approvals and/or the closing of work windows. The
portions of the SRDWSC dredged for maintenance purposes over the past decade include river
miles (RMs) 4.5 through 13.0, RMs 29.4 through 37.7, and RMs 42.6 through 43.6. Other areas,
reaches 1 and 3, are not maintenance dredged because they are naturally deeper than 30 feet.
Material from these dredging events in reaches 2, 4, and 5 was placed at sites S1, S14, S16, S19,
S20, and S31 (see Section 5.2 for descriptions of these sites). Figure 3 shows maintenance
dredging areas and dredged material placement sites that were used over the past 15 years. It is
assumed that under Future without Project Conditions, regular maintenance dredging should also
include the effects of sea level rise because whether the channel is deepened or not, anticipated
sea level rise of 23.6-inch (60 centimeter) sea level rise (MacWilliams 2011) would increase the
project depth, which would increase future maintenance dredging volumes in the 30-foot MLLW
channel by approximately 5 percent. Therefore, the estimated sea level rise increase of 10,300 cy
will be added to the average 206,000 cy per year event for a total of 216,300 cy in reaches 2, 4,
and 5 would occur from about RMs 4.5 to 13.0 (Reach 2), RMs 29.4 to 37.7 (Reach 4), and/or
RMs 42.6 to 43.6 (Reach 5), with dredged material likely to be placed at dredged material
placement sites S1, S14, S16, S19, S20, and S31. During maintenance dredging events, the
contractor would communicate regularly with the Port, bar pilots, the U.S. Coast Guard, and the
California Department of Transportation (Caltrans) to ensure that dredging activities would not
block commercial vessel traffic en route to the Port or the Rio Vista/Ryer Island Ferry
operations.
Programmatic work windows are established for maintenance dredging of the SRDWSC. The
established National Oceanic and Atmospheric Administration Fisheries (NOAA Fisheries)
SRDWSC maintenance dredging work window for salmonids is June 1 through February 27;
dredging is restricted to the man-made portion of the channel only beginning December 1
(NMFS 2006). The established U.S. Fish and Wildlife Service (USFWS) SRDWSC
maintenance dredging work window for delta smelt (Hypomesus transpacificus) is August 1 to
November 30 (USFWS 2008c). There is no established California Department of Fish and
Game (CDFG) programmatic maintenance dredging work window for longfin smelt (Spirinchus
thaleichthys) in the SRDWSC; however, CDFG has restricted other in-water work in the
SRDWSC to August 1 through October 31.
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The Sacramento District of the U.S. Army USACE of Engineers has been responsible for the
maintenance dredging of the SRDWSC since the Sacramento District was established in 1929,
and will continue to be after the deepening to 35-feet MLLW has been completed. The
SRDWSC project was authorized by Congress in 1985 to be deepened to 35-feet MLLW, and in
1989 Congress appropriated funds for construction to begin deepening to 35-feet MLLW. To
date, only Reach 5 of the SRDWSC project has been dredged to the depth of 35-feet MLLW, but
it has been allowed to shoal in to the point where the entire project continues to be maintained at
a depth of 30-feet MLLW. The deepening of the SRDWSC has been delayed until the project’s
economic benefits can be re-evaluated and the environmental impacts of the deepening project
can be updated and re-assessed.
Table 6.1 is an historical record of the maintenance dredging that has been performed in the
SRDWSC. This record contains only information from 1966 to the present and no disposal site
information prior to 1995. The majority of the maintenance material that has been dredged since
1995 has been placed at S19 (Decker Island), S16 (Rio Vista), and S31. Of these sites, only the
material in S19 has been consistently harvested commercially for beneficial use. Site visits to
portions of S31 indicate that material has been harvested as well, however; there is no long term
commercial arrangement for S31 dredged material similar to the activities at S19. There is also
anecdotal evidence that the dredged material that has been placed at the USACE site in Rio Vista
(S16) would be in high demand commercially because of the high quality and high volume
percent of sand, if the USACE would make it available.

Table 6.1

Historic Maintenance Dredging of the SRDWSC

Year

Volume (cy)

River Miles Dredged

Reach Dredged

1966

2,220,000

3.5 to 14.0

Reach 2

1967

183,800

13.0 to 14.0

Reach 2

1968

-

-

-

1969

890,600

7.0 to 13.7

Reach 2

1970

-

-

-

1971

712,000

3.7 to 14.0

Reach 2

1972

146,000

8.6 to 15.0

Reach 2
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Placement Site

N/A

N/A

Reach 3
1973

-

-

1974

1,065,300

26.6 to 35.5

1975

314,300

9.3 to 15.0

N/A
Reach 4
Reach 2
Reach 3

1976

-

-

-

N/A

1977

-

-

-

N/A

1978

270,500

4.0 to 15.0

Reach 2
Reach 3
1979

-

-

-

N/A

1980

-

-

-

N/A

1981

1,372,000

33.0 to 42.0

Reach 5

1982

1,212,000

4.5 to 13.5

Reach 2

1983

-

-

-

1984

1,432,000

12.9 to 13.1

Reach 2

1985

544,000

8.6 to 13.0

Reach 2

1986

940,000

7.3 to 13.4

Reach 2

1987

-

-

-

N/A

1988

-

-

-

N/A

1989

-

-

-

N/A

1990

-

-

-

N/A

1991

-

-

-

N/A

1992

-

-

-

N/A

1993

238,000

4.4 to 7.1

Reach 2
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N/A

1994

-

-

-

N/A

1995

103,800

4.4 to 6.1

Reach 2

S19 & S14

1996

-

-

-

N/A

8.7 to 10.6;
Reach 2
1997

815,600

4.9 to 8.8;

S16
Reach 4

29.4 to 35
1998

-

-

-

N/A

Reach 2

S16 & S19

7.2 to 8.2;
8.7 to 9.5;
1999

220,000
9.6 to 11;
12 to 12.9
6.2 to 6.4;

Reach 2
6.6 to 7.0;
2000

475,638

Reach 4

S16, S19, & S31

12.3 to 12.8;
Reach 5
33.3 to 37.7
4.8 to 6.2;
2001

313,529

Reach 2

S1, S19, & Augusto

Reach 2

S19 & Augusto

9.0 to 9.4;
4.5 to 5.1;
2002

36,463

6.0 to 6.4;
7.7 to 7.9

2003

2004

2005

5.1 to 6.4;

Reach 2

30.5 to 33.5

Reach 4

-

-

4.5 to 6.1;

Reach 2

6.9 to 7.7;

Reach 4

170,370

-

S19 & S31

295,967

N/A

S19, S31, & Augusto

58

27.8 to 28.6;
29.4 to 34.1
5.7 to 7.2;
2006

239,859

9.3 to 10.1;

Reach 2

S16 & S19

Reach 2

S19

12.5 to 13.0
2007

38,870

6.0 to 6.02
6.0 to 6.6;
7.1 to 7.4;

Reach 2
2008

125,313

8.1 to 8.3;

S19, S16, & S31
Reach 4

10.0 to 10.3;
32.9 to 33.9
2009

65,008

30.9 to 32.9

Reach 4

S31

7.0 Future O&M Dredging
Annual maintenance dredging would be required to maintain the SRDWSC to 35-feet MLLW.
Future maintenance dredging volumes for a deepened channel were projected by reviewing
historic maintenance dredging volumes of the existing 30-foot MLLW channel, and by
reviewing results of the UnTRIM Bay-Delta Model, a 3-dimensional hydrodynamic and salinity
model of the San Francisco Bay and Sacramento–San Joaquin Delta that encompasses the
SRDWSC. An increase in annual maintenance dredging for a 35-foot channel versus a 30-foot
channel is expected due to increases in channel side slope and channel bottom surface areas that
are exposed to river flows as a result of the deepening activity. The historical SRDWSC
maintenance dredging volumes and locations from 1966 to 2009 are summarized in table 2,
section 5.1. Review of the historic dredging records revealed that maintenance dredging
primarily occurs in reaches 2 and 4, with minimal dredging activities in reaches 1 and 3.
One reason for the higher shoaling rates in reach 2 is the sediment inflow from the Sacramento
River and Yolo Bypass. The upstream boundary of this reach is located at the confluence of the
Sacramento River and Cache Slough. The confluence of the Yolo Bypass and the manmade
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portion of the SRDWSC is 5 miles upstream from the upstream boundary of reach 2. Sediment
inflows from the Sacramento River and Yolo Bypass flow into reach 3, which is actually Cache
Slough. However, reach 3 is narrower and deeper than reach 2 because of the scouring effects of
the high storm inflows from the Yolo Bypass runoff. The overall effect is that reach 3 is selfmaintaining, for the most part, and the sediment from the Yolo Bypass and reach 3 is transported
to reach 2. The larger cross-sectional area of the natural Sacramento River below the confluence
of Cache Slough and Steamboat Slough results in lower water velocities even though the total
volume of water has increased because of the combined flows. In general, water velocities
decrease during flood tide influence in reach 2 and sediment settles out of the water column and
shoals, or collects, on the channel bottom; consequently, more sediment settles in reach 2 and
requires more regular maintenance dredging than in reach 3.
Reach 4 covers nearly the entire extent of the manmade channel. Due to the William G. Stone
locks, located just upstream of the Port, being permanently decommissioned and closed in 2000,
very little water flows from the Sacramento River into the manmade portion of the channel.
Reach 4 is subject to daily tidal flow, however. The resulting decreased velocity in reach 4
promotes settling in this reach. Reach 5 also has a low velocity; however, because it was
deepened to 35-feet MLLW in 1989 and 1990, this reach has required maintenance dredging
only periodically to maintain the 30-foot MLLW depth.
Maintenance dredging records in the SRDWSC show that annual dredging volumes have
decreased over the entire record period. There are several reasons why maintenance dredging
volumes have decreased over the years. The construction of dams in the upstream watershed and
channel bank protection are major contributing factors for the reduction in sediment flow
downstream (Schoellhammer 2009). The closure of locks upstream of the Port may also have
contributed to the decline in sedimentation in the channel. Since hydraulic mining was banned in
the late 1800s, sedimentation in the Bay and Delta has decreased; which has also decreased
sedimentation in the SRDWSC.
From 2001 to 2009, the average annual maintenance dredging volume was approximately
143,000 cubic yards per year for reaches 1 through 4. Since reach 5 was deepened to 35-feet in
1992, the reach has been allowed to shoal in and it is currently maintained at 30-feet. Reach 5
has accumulated approximately 1,120,000 cubic yards since it was deepened in 1992, which
averages an additional 63,000 cubic yards of annual maintenance material. The total estimated
annual average is approximately 206,000 cubic yards for all five reaches. This volume is
considered to be the most representative volume of shoaled sediment in the SRDWSC because it
accounts for both the decline of sedimentation due to dam construction and bank protection and
the closure of the William G. Stone locks. As mentioned previously in Section 6.0, whether the
channel is deepened or not, anticipated sea level rise of 23.6-inch (60 centimeter) sea level rise
(MacWilliams 2011) would increase the project depth, which would increase future maintenance
dredging volumes in the 30-foot MLLW channel by approximately 5 percent. Therefore, the
projected future maintenance dredging volumes for the 35-foot MLLW channel are based on the
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current average volume of the 30-foot MLLW channel – 206,000 cubic yards per year plus 5
percent (10,300 cubic yards) for a total of 216,300 cubic yards.
The bed shear stress was used to characterize the flow field associated with sediment transport
patterns. A large bed shear stress implies more erosion and deposition due to increased flow
velocity and a small bed shear stress implies less erosion and more deposition due to decreased
flow velocity. The simulation results of the UnTRIM model were used to analyze the changes in
bed shear stress for all five reaches of a 35-foot MLLW channel under regular tidal conditions
and a high flow event. The simulation conditions include peak ebb currents of a spring tide,
peak flood currents of a spring tide, and peak ebb currents of a high flow event under year-0 (the
first year the channel is constructed) and year-50 (50 years after the channel is deepened). The
analysis also assumed a 23.6-inch (60 centimeter) sea level rise (MacWilliams 2011).
In addition to changes in bed shear stress that could increase volumes of sediment that would
require maintenance dredging from the channel, increasing the area of the side slopes of the
SRDWSC could cause additional sediment deposition in the channel. Once the channel is
deepened, the side slope area is estimated to increase by 15 percent. Based on the average
maintenance dredging volume of 216,300 cubic yards per year, it is estimated that the additional
volume of sediment that would shoal into the channel from the side slopes would be
approximately 32,455 cubic yards (15 percent increase of 216,300). The assumed 23.6-inch sea
level rise for future year-50 conditions induced sedimentation is included. Thus, the increased
volume of sediment that would shoal in the channel would range from 10,300 to 32,455 cubic
yards per year, for a total volume of 216,300 to 248,755 cubic yards of sediment that would need
to be dredged from the channel each year. Current maintenance dredging daily production rates
are about 10,000 cubic yards per day; an increase of 10,300 to 32,455 cubic yards of sediment
would increase annual maintenance dredging by 1–4 days each year. All future maintenance
dredging would be conducted in the existing in-water work windows for the project area.
USACE guidance, ER 1105-2-100, requires that a navigation improvement project, or deepening
project, provide for an additional 20 years of maintenance capacity after the deepening has been
completed if the project makes use of upland placement sites, in order to justify the
Government’s investment in the project. However, the resource agencies typically require that a
50-year analysis be preformed to demonstrate that there are no additional impacts associated
with the need to develop additional placement sites after the deepening has been completed.
The yearly maintenance dredged material will be placed in as many beneficial use sites as are
available each year. It is reasonable to assume that the Montezuma Wetlands Restoration project
and the reuse facility at Decker Island will continue to operate well into the future to support
local needs for levee repairs and engineered construction fill. Although the Asta sites are
currently not as well established as the Decker Island facility, it will be assumed the Asta sites
will be fully functional and available for future O&M material.
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The Port of West Sacramento is obligated by the existing project Local Cost Share Agreement
with the USACE, to provide placement sites for all of the annual dredged maintenance material
that is removed from the SRDWSC after it has been deepened to the authorized project depth of
35-feet MLLW. The Port is also obligated to maintain the primary placement sites that were not
completely filled during the deepening project, as well as all of the alternate placement sites that
were not used during the deepening project, for at least 20 years after the SRDWSC project is
completed. The Port is currently developing alternative ideas for providing capacity for future
dredged maintenance material. The Port also realizes that it would benefit themselves and the
local flood protection districts, if the Port would participate as a resource provider and make all
future maintenance material available for use in levee repair and rehabilitation. To that end, the
Port is currently in discussion with earthwork contractors interested developing proposals for
converting S1, S4, and part of S31 into an engineered soil processing facility, similar to the
facility that is currently in operation at Decker Island. The Port would provide the land site for
the soil processing facility in exchange for a share of the cost from the sale of the processed soil.
The Port would use these funds to pay a portion of their cost share for the deepening project.
Because of the proximity of these placement sites to the river, it is envisioned that all soils that
are processed at these facilities will be transported by barge or scow for use in levee repair and
rehabilitation. It is also anticipated that there will be some amount of processed soil that will
transported by truck for use in construction and other upland applications. Once these facilities
are in place, all dredged maintenance material from reaches 4 and 5 can be placed in sites, and
will be harvested, processed, and shipped by barge, scow, or truck for beneficial use.
Table 6.2 represents the current capabilities of existing beneficial use sites and the potential
beneficial use sites, S31, S4, and S1, which the Port of West Sacramento is currently developing.
The table also shows the distribution of the yearly averages in each reach to each of the
placement sites. In the event that the S31, S4, and S1 sites are never developed for beneficial
use, it is feasible to assume that all of the O&M material from reaches 4 and 5 could be dredged
and hauled to the Asta beneficial use sites. This may be an acceptable alternative to the
continued current use of S31, S4, and S1. Once these sites have been filled to capacity, the Port
will have to make financial arrangements to maintain these sites including any necessary
emptying of the sites to create capacity unless these sites are developed to include a beneficial
use component.

62

Table 6.2
Placement
Site
Montezuma
Wetlands
Decker
Island (S19)
AstaMcCormick

Beneficial Use
Type
Wetland
Restoration
Levee Repair &
Rehabilitation
Levee Repair &
Rehabilitation,
& Construction
Fill
AstaLevee Repair &
Deterding
Rehabilitation,
& Construction
Fill
Asta- St
Levee Repair &
Francis Pit
Rehabilitation,
& Construction
Fill
S31
Stockpile
S4
Stockpile
S1
Stockpile
Total Capability (CY)

Projected Yearly O&M Beneficial Use Capability
Reach 1
(CY)
200,000

Reach 2
(CY)
200,000

Reach 3
(CY)
0

Reach 4
(CY)
0

Reach 5
(CY)
0

Total (CY)

200,000

500,000

0

0

0

700,000

0

250,000

0

0

0

250,000

0

250,000

0

0

0

250,000

0

0

50,000

50,000

0

100,000

0
0
0
400,000

0
0
0
1,200,000

0
0
0
50,000

0
0
0
50,000

0
0
0
0

0
0
0
1,700,000

60,000

312,800

Estimated Projected Annual
0
192,800
0
60,000
O&M Volume by Reach
Notes: Yearly quantities are averages based on the figures shown in Table 6.1

400,000

The yearly projected average of 248,800 cubic yards of maintenance material is distributed
between reaches 2, 4, and 5 in the approximate amounts of 128,800 cubic yards, 60,000 cubic
yards, and 60,000 cubic yards respectively. In the worst case scenario where the Port is not able
to maintain soil processing facilities at S19 and the Asta sites, or establish new soil processing
facilities in placement sites S31, S4, or S1, then the Port will have to remove the projected
volumes of dredged maintenance material from whichever of the placements sites were used in
any one year in order to maintain future capacity for O&M material. This maintenance material
would then most likely be trucked from the placement site to a landfill if no other beneficial need
is identified.
For the purposes of this DMMP, it will be assumed that the future w/project O&M material that
is dredged from reaches 1, 2, and 3 (approximately 128,800 cy) will be placed in beneficial use
sites that are already functional, including Montezuma, S19, and the Asta sites. This is a
reasonable assumption because Montezuma has capacity for approximately 1.6 million cubic
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yards, and S19 currently processes an average of 900,000 cubic yards of material annually for
levee repairs and other beneficial uses. However, as a USACE requirement for all deepening
projects, a long term (20-year) plan needs to be developed that describes how the future O&M
material that will be dredged from the project will be managed. The management plan for the
future O&M dredged material from reaches 1 through 3 has previously been described and what
is remaining is a management plan for the future O&M dredged material from reaches 4 and 5
after the SRDWSC has been deepened to 35-feet MLLW.
There are currently three potential placement sites for the future O&M dredged material from
reaches 4 and 5, and they are S31, S4 and S1. Although the Asta St. Francis site is within
pumping distance of reach 4, and will have an estimated annual beneficial use capacity of 50,000
cubic yards, it will not be included in this discussion. It has been determined that after sites S31,
S4, and S1 have been filled with the material from the 35-foot project, there will be a total of
approximately 3.37 million cubic yards of remaining capacity (Table 6.3). If an average of
120,000 cubic yards of O&M material is removed annually from reaches 4 and 5 then, there is
enough capacity for 28 more years after the deepening has been completed. Therefore, this
analysis satisfies the USACE requirement for providing a 20-year future O&M maintenance plan
after the project has been deepened to -35-ft MLLW.

Table 6.3

Remaining Site Capacity After Deepening Dredged Material Placement

Placemen
t Site

Site Capacity
(CY)

Reach 1
(CY)

Reach 2
(CY)

Reach 3
(CY)

Reach 4
(CY)

Reach 5
(CY)

S31
S4
S1
Total (CY)

3,835,300
2,670,000
961,000
7,466,300

0
0
0
0

0
0
0
0

0
0
0
0

2,408,086
0
0
2,408,086

0
963,703
700,000
1,663,703

Remaining
Capacity
(CY)
1,427,214
1,683,297
261,000
3,371,511

To satisfy the resource agencies requirements, a 50-year analysis will be performed to
demonstrate that, under the worst case scenario where there are no future beneficial use
opportunities and no new demand for dredged sediment, the Port of West Sacramento can
realistically provide capacity for future O&M material from year 29 through year 50 after
placement sites S31, S4, and S1 have been filled. We will first determine what the minimum
amount of material that must be removed annually from placement sites S31, S4, and S1 to
ensure that there will be 50 years of capacity for the estimated 120,000 cubic yards of future
annual O&M material. If the remaining capacities of the three sites in question after the
deepening is completed provide capacity for the first 28 years, then we will only consider the
remaining 22 years of maintenance capacity need. 120,000 cubic yards multiplied by 22 years
equals a total of 2,630,000 cubic yards of maintenance material that must be removed from S31,
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S4, and S1. If this amount is distributed over the entire 50 year period, then the resulting average
annual amount of material that must be removed each year is 52,600 cubic yards. It is estimated
that this amount of material could be removed annually over a two-month period assuming that
the material will be excavated from the sites and hauled by truck to its intended destination,
which will most likely be a landfill if no other beneficial users are identified. It is also assumed
that an earthwork contractor will be working 12-hour days and seven days a week for the entire
two months. The nearest landfill, the Yolo County Landfill near Davis, CA, is approximately 15
to 20 miles from the placement sites in question, and the dredged material that will be hauled
there meets the sediment requirements for the landfill. It is assumed that a contractor will use
22-cubic yard dump trucks to haul the material and each dump truck will make a 40-mile round
trip for each load of material. The contractor must average 877 cubic yards per day and no more
than 60 minutes per round trip in order to complete the work in two months (60 days). If each
dump truck completes twelve 60-minute round trips per each 12-hour work day, then the
contractor will need a fleet of 4 dump trucks in order to complete the work in two months. This
is a reasonable estimate for what the Port will need to arrange for in the event that they are not
able to establish beneficial use facilities in either sites S31-III, S4, or S1. This analysis satisfies
the resource agencies need for a 50-year future O&M maintenance plan. This plan demonstrates
that at a minimum, 50 percent of the future O&M maintenance material will be beneficially used
and the remaining 50 percent will, at a minimum, be available for beneficial use. It should be
reiterated that there is no incentive for the Port to use this fall back plan, when the establishment
of a beneficial use facility would provide future revenue for the Port for the same investment. In
any event, since placement sites S31, S4, and S1 are classified as “Stockpile” sites, they will be
able to provide a ready source of available dredged sediment that will be available to anyone
who has the resources to harvest the material and haul it to its final disposition.
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APPENDIX A

PLACEMENT SITE DRAWINGS (Included in Body of DMMP)

APPENDIX B

CAD SHEETS – DREDGING PLANS

APPENDIX C

PLACEMENT AND BENEFICIAL USE SITES FOR THE SACRAMENTO
RIVER DEP WATER SHIP CHANNEL REPORT - DATED MAY 2010

APPENDIX D

PLACEMENT SITE OPTIMIZATION ANALYSIS REPORT - DATED
FEBRURARY 2012

