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CHAPTER 1.0 

1.1  Introduction 
Section 404 of the Clean Water Act (CWA) requires a project proponent to obtain a permit from 
the U.S. Army Corps of Engineers (Corps) for activities that involve the discharge of dredged or 
fill material into waters of the United States. Section 404 also requires that Corps issuance of a 
permit comply with requirements of the U.S. Environmental Protection Agency’s (EPA’s) 
Section 404(b)(1) Guidelines (40 CFR Part 230). EPA’s Guidelines prohibit discharges of dredged 
or fill material into waters of the U.S. if a practicable alternative exists that would have less adverse 
impacts on the aquatic ecosystem, and would not have significant adverse impacts on other biological 
resources.  

The purpose of this document is to provide sufficient information to identify the least environmentally 
damaging practicable alternative associated with the proposed Delta Wetlands Project (hereafter 
referred to as the Project), a water storage project in Contra Costa and San Joaquin Counties, 
California. This Alternatives Analysis has been prepared in conjunction with the application for a 
Department of the Army permit under Section 404 of the CWA submitted by Delta Wetland 
Properties (Applicant) for the Project. 

The Corps issued a Department of the Army permit under CWA Section 404 (Permit 190109804) 
to the Project on June 26, 2002. Permit 190109804 required that construction be completed by 
December 31, 2007. The Applicant is applying for a new permit for the Project because the 
previously issued permit has expired. For the previous permit application, an alternatives analysis 
(Jones & Stokes, 1995) was completed which is incorporated by reference and attached as Appendix A. 

1.2  Proposed Project Summary 
The Project is generally the same as described in the approved 2001 Department of the Army 
permit. The Project was previously analyzed as Alternative 2 in the Final Place of Use Environmental 
Impact Report (2011 POU-EIR; ESA, 2011) and the Final Environmental Impact Statement 
(2001 FEIS; Jones & Stokes Associates, 2001). Since the 2001 FEIS, the Project Applicant has 
entered into a partnership with Semitropic Water Storage District (Semitropic) to develop the 
Project, to integrate the Project into the operation of the Semitropic Groundwater Storage Bank 
and the Antelope Valley Water Bank, and to provide Project water for agricultural uses within 
Semitropic’s service area. The designated places of use include Semitropic (areas within Kern 
County), Golden State Water Company (areas within San Luis Obispo, Santa Barbara, Ventura, 
Los Angeles, San Bernardino and Orange Counties), and Metropolitan Water District of Southern 
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California (areas within Ventura, Los Angeles, Orange, San Bernardino, Riverside, and San Diego 
Counties) and its member agencies’ service areas. These places of use require additional sources 
of water to improve the reliability of their existing water supplies to meet current demand, and 
have infrastructure in place for conveyance and transfer of the Project water. The Project water 
would be used to improve water supply reliability for their current water uses, which include 
irrigation, domestic, and municipal and industrial beneficial uses. 

The Project area, consisting of four Delta islands (Project Islands), is located in unincorporated 
areas of Contra Costa and San Joaquin counties, California (Figure 1 and 2). The Project, as 
proposed in the Applicant’s 404 permit application, would involve diverting and storing water 
on two Reservoir Islands (Bacon Island and Webb Tract) and creation and management of 
wetlands and wildlife habitat on two Habitat Islands (Bouldin Island and Holland Tract). The entirety 
of Bouldin Island would be used for habitat preservation and creation while approximately 72 
percent of the area on Holland Tract, excepting the southwest portion of the island, would be used 
for habitat preservation and creation for the Project. 

Each of the Reservoir Islands is designed for water storage levels up to a maximum elevation of +4 
feet above mean sea level (msl) (national geodetic vertical datum (NGVD) 29), providing a total 
estimated storage capacity of 215 thousand acre feet (TAF), with approximately 115 TAF on 
Bacon Island and approximately 100 TAF on Webb Tract. 

The Project would improve levees on the perimeters of the Reservoir Islands, armor the interiors 
for erosion protection, install additional siphons and water pumps, and construct inner dike and 
berm systems on all four islands for shallow-water management. During periods of availability in 
the winter, water would be diverted onto the Reservoir Islands to be stored and would be discharged 
from the Reservoir Islands into Delta channels for delivery to the places of use in the summer 
and fall or released for Bay-Delta outflow and salinity enhancement in the fall. Discharges from 
the islands would be subject to state and federal regulatory standards, endangered species 
protection measures, and Delta export pumping capacities.  

The Applicant’s Preferred Project is Alternative 2 as described in the 2001 FEIS, as modified by 
incorporation of the Biological Opinions (BOs), Final Operating Criteria (FOC), Water Quality 
Management Plan (WQMP), protest dismissal agreements, and other environmental 
commitments. In review: 

the terms and conditions of the California Department of Fish and Wildlife (CDFW, 
formerly the California Department of Fish and Game) non-jeopardy opinion (1998), U.S. 
Fish and Wildlife Service (USFWS) BO (1997), and National Marine Fisheries Service 
(NMFS) BO (1997) are based on this alternative; 

all of the revised operating criteria developed from the BOs were included in the FOC for 
the Project; and 

these operations were evaluated in the 2011 POU EIR. 



Holland Tract

Bacon Island

Bouldin
Island

Webb Tract

San Pablo Bay
Suisun Marsh

San Francisco Bay
(Central Bay)

Suisun Bay

San
Rafael

San
Francisco

Oakland

San Jose

South Bay

Stockton

T H E  D E L T A

Sacramento

OREGON

NEVADA

San Joaquin River

Sacra
men

to

River

0 10

Miles

Figure 1
Regional Location

SOURCE: ICF International, 2010; and ESA, 2010
Delta Wetlands Project . 209629



12

M
id
d l
e

Ri
ve
r

O
ld

Ri
ve
r

Brannan
Island Staten

Island

Brack Tract

Terminous
Tract

Twitchell
Island

Bradford
Island

Sherman
Island

Venice
Island

Empire
Tract

Mandeville
Island

Quimby
Island

Bethel
Island

Jersey
Island

Hotchkiss
Tract

Veale
Tract Lower Jones

Tract

Upper Jones
Tract

Orwood
Tract

Palm
Tract

Woodward
Island

McDonald
Island

Medford
Island

Andrus
Island

Terminous

Rindge
Tract

Lower
Roberts
Island

Franks
Tract

Mildred
Island

T
h

re
em

ile
S

lo
u

g
h

Sevenm
ile

S lough

Syc a more Slou gh

W
hite

Slough

Slough

D
is

appoi nt
m

ent

L ittl e
C

o
n

n
e

ctio
n

S
lo

u

gh

Li
tt

le
P

o
ta

to
S

lo
u

g
h

P
ota

to S lough

Empire  Cut

Rock  Slough

Woodward  Canal

Santa Fe Cut

Columbia Cut

W

his key Slough

C
onnectio n S lough

H
o

lla
n

d
  C

u
t

S
a

n
d

M
o

un
d

Slough

Taylor
S

loug
h

Piper
Slough

Dutch Slough

Fi
sh

er
m

a
n

s
C

u
t

Indian Slo ugh

False River

Bacon
Island

(Reservoir Island)

Webb
Tract

(Reservoir Island)

Bouldin
Island

(Habitat Island)

Holland
Tract

(Habitat Island)

Sa
cra

m
en

to
   R

iv
er

Sa
n  

 Joaquin   River

G
eorgiana Sl. North

 Fo
rk

 M
okelumne River

South Fork Mokelumne
 R

iv
er

LEGEND

Habitat island

Reservoir island

San Pablo Bay
Suisun Marsh

San Francisco Bay
(Central Bay)

Suisun Bay

San
Francisco

Oakland

StocktonAntioch

Sacramento

San Joaquin River

Sacra
men

to

River

Jones Pumping Plant

Banks Pumping Plant

California Acqueduct
Delta Mendota Canal

T H E
D E L T A

Area Enlarged

0 2

Miles

Figure 2
Delta Wetlands Project Islands

SOURCE: ICF International, 2010; and ESA, 2010
Delta Wetlands Project . 209629



1.0 Introduction and Summary 

Delta Wetlands Project 1-5 ESA / 209629 
Alternatives Analysis January 2015 

Throughout the development process, the Project has been designed with environmental 
conservation, habitat protection, and water quality assurance in mind. The four island design, 
with two islands dedicated to wetlands and wildlife habitat, compensates for Project impacts and 
aims to improve habitat availability and quality in the Delta region. Several components are 
incorporated into the Project description to conserve and protect sensitive resources as well as 
compensate for adverse effects; these components are termed “Environmental Commitments.” 
Project environmental commitments include: A two-island compensatory mitigation plan 
(CMP); Reservoir Island construction monitoring; screened water diversions; fish monitoring and 
habitat protection; conservation easements on Habitat Islands; agreements with other parties 
including California Urban Water Agencies (CUWA), Contra Costa Water District (CCWD), 
Pacific Gas and Electric (PG&E), and East Bay Municipal Utility District (EBMUD); improved 
island levee design; and a seepage monitoring and control system. These environmental 
enhancements aim to ensure environmental quality during the construction phase of the Project 
and into the future as the Reservoir Islands become operational.  

1.3  Project History 
The Project was initiated in 1987 with the filing of a water rights application with the State Water 
Resources Control Board (SWRCB), and a CWA Section 404 application with the Corps. The 
SWRCB has since served as the lead agency for California Environmental Quality Act (CEQA) 
compliance, and the Corps has since served as the lead agency for National Environmental 
Protection Act (NEPA) compliance.  

In December 1990, the lead agencies released a Draft EIR/EIS analyzing the Project as it was 
originally proposed (Jones & Stokes Associates, 1990). The original Project description was then 
revised from four to two water storage islands based on input from agencies regarding mitigation 
requirements, and the 1995 Draft EIR/EIS (Jones & Stokes Associates, 1995) was circulated.  An 
Alternatives Analysis was completed for the 1995 DEIR/EIS and accompanied the CWA Section 
404 and Rivers and Harbors Act (RHA) Section 10 permit application; these permits were issued 
in 2002.  

Biological opinions (BOs) from the USFWS and NMFS were issued in 1997 pursuant to Section 
7 of the Endangered Species Act (ESA) and an updated BO was issued by the USFWS in 2000. 
The BOs covered Project effects on federally listed fish species and included “reasonable and 
prudent measures” (RPMs) to reduce or compensate for incidental take of federally listed fish 
species. The FOC incorporates these RPMs in the operating plans and facility design, including 
fish screens. The CDFW issued a no jeopardy opinion to the State Water Board in 1998 on Project 
effects on state-listed fish, wildlife, and plant species. CDFW incorporated the FOC and added 
requirements for the habitat management islands in the RPMs. 

In 2000, the lead agencies directed that the Revised DEIR/EIS be prepared to clarify changes in 
the Project Applicant’s water rights application, and to present updated simulations of Project 
discharges and diversions that would reflect the operating restrictions included in the FOC and 
other BO terms. In this same year, the Project Applicant and the CUWA submitted to SWRCB an 
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agreement that the Project would be operated according to the terms of the WQMP. EBMUD and 
CCWD also entered into protest dismissal agreements with the Project Applicant and submitted 
these to the State Water Board. The agreements include programs to ensure the stability of Project 
Island levees, protections against seepage from the Reservoir Islands to neighboring islands, and 
limits on the Project’s water quality effects. 

In January 2001, the SWRCB issued an FEIR to respond to comments on the 1995 DEIR/EIS and 
the 2000 RDEIR/EIS. In February 2001, the SWRCB issued Water Right Decision (D-1643) 
approving the Project Applicant’s water rights permit applications and Resolution 2001-25 
certifying the FEIR. The Corps issued an FEIS in July 2001. A Department of the Army Permit 
under the CWA Section 404 and RHA Section 10 (Permit 190109804) was issued to the Project 
by the Corps on June 26, 2002. Permit 190109804 required that construction be completed by 
December 31, 2007. On June 6, 2001, CDFW issued Incidental Take Permit (ITP) 2081-2000-
061-2 to the Project pursuant to the California Endangered Species Act, Fish and Game Code 
Section 2050 et seq., for the Project. 

A challenge to the SWRCB water rights permit and FEIR was brought against the SWRCB in 
Central Delta Water Agency v. State Water Resources Control Board, and in April 2002 the 
Sacramento County Superior Court rejected the challenge. The Third District Court of Appeal 
affirmed this decision in 2004 but set aside the water right permits for failure “to specify an actual 
use of and the amounts of water to be appropriated.” In accordance with the Court of Appeal 
decision, the State Water Board in Order WR 2005-0023-EXEC set aside Resolution 2001-25 
certifying the 2001 FEIR and D-1643 issuing water right permits. 

The Project Applicant has partnered with Semitropic, a public water agency in Kern County, to 
jointly develop and implement the Project. Updated petitions to amend the Project water right 
applications were submitted to the SWRCB in 2009 and a Draft EIR addressing the places of use 
of Project water was released in 2010 for public comment. The updated Project description in the 
2010 Place of Use Draft EIR includes:  

Specific places of use (described in Section 1.2, above) for Project water to improve the 
reliability of the existing supplies of water for irrigation and municipal purposes.  

An operational element for banking Project water in the Semitropic Groundwater Storage 
Bank and the Antelope Valley Water Bank for later use by Semitropic, Metropolitan, and 
other designated users. This allows Project water to be stored until there is a water delivery 
deficit (i.e., unmet existing demand) in the designated places of use. 

A revised levee design to improve Reservoir Island structural integrity. 

Environmental commitments that are incorporated into the Project design to avoid, 
minimize, and mitigate environmental impacts and are to be considered as part of the 
analysis. 

Semitropic certified the Final Place of Use EIR in 2011. Currently, the Project Applicant’s water 
rights applications are under review and the Applicant has completed all Project CEQA requirements. 



1.0 Introduction and Summary 

Delta Wetlands Project 1-7 ESA / 209629 
Alternatives Analysis January 2015 

The Corps has issued a preliminary jurisdictional determination on the 2012 updated wetland 
delineation and the updated CWA Section 404 application is under review.  

1.4  Section 404(b)(1) Requirements for Alternatives 
Analysis

Section 404(b)(1) of the EPA’s Guidelines state that “no discharge of dredged or fill material 
shall be permitted if there is a practicable alternative to the proposed discharge which would have 
less adverse impact on the aquatic ecosystem, so long as the alternative does not have other 
significant adverse environmental consequences.” As defined in this section, practicable alternatives 
are those that are “capable of being done after taking into consideration cost, existing technology, 
and logistics in light of overall Project purposes,” and can include areas “not presently owned by 
the applicant which could reasonable be obtained, utilized, expanded or managed in order to 
fulfill the basic purpose of the proposed activity.” Additionally, in situations “where the activity 
associated with a discharge which is proposed for a special aquatic site (as defined in subpart E) 
does not require access or proximity to or siting within the special aquatic site in question to 
fulfill its basic purpose (i.e. is not “water dependent”), practicable alternatives that do not involve 
special aquatic sites are presumed to be available, unless clearly demonstrated otherwise.” Therefore, 
if the activity is not strictly water dependent, it is assumed that practicable alternatives exists which 
would not result in the discharge of dredged or fill material in waters of the U.S. 

The Project is considered water dependent because it must be sited in proximity to an aquatic site to 
fulfill its basic project purpose (water supply). Project facilities that must be located in jurisdictional 
waters include water diversion siphons and water discharge facilities on the channel-side perimeters 
of the Reservoir Islands.  

1.5  Summary of Alternatives Analysis for the Delta 
Wetlands Project 

A number of nonstructural and offsite alternatives were analyzed in the 1995 Alternatives Analysis 
(Appendix A); none were considered to be practicable. Onsite Alternatives 1, 2, and 3 were determined 
to be practicable and were carried forward through the CEQA and NEPA processes along with 
the No-Project Alternative. The 2010 POU-EIR along with the previous CEQA and NEPA analyses 
found Alternative 2 to be the environmentally superior alternative based on its ability to satisfy 
the Project purpose while minimizing, avoiding, and compensating for Project environmental impacts. 
The analysis contained within this document is dependent upon and consistent with the 1995 
DEIS, 2001 FEIS, 2010 POU-EIR and SDEIS. 

The current Alternatives Analysis, presented in Chapter 5.0, provides a more detailed analysis of 
Alternatives 1, 2, 3, and the No-Project Alternative within the context of the EPA’s Section 404(b)(1) 
Guidelines for discharge of dredged and fill material. This analysis indicates that Alternatives 1 
and 2 satisfy the Project purpose, are available to the Project Applicant, minimize and compensate 
for wetland and other environmental impacts. These alternatives are similar; Alternative 2 may 
satisfy the Project purpose to a greater degree based on greater flexibility of water management. 
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In contrast with Alternatives 1 and 2, Alternative 3 is expected to result in much higher wetland 
and other environmental impacts that are not compensated through the CMP or other 
compensation framework and for this reason does not fully satisfy the Project purpose. The No-
Project alternative does not satisfy the Project purpose, has the potential for negative impacts to 
federally listed fish species, and does not include any wetland and wildlife habitat creation or 
improvements. Alternatives 1, 2, 3, and the No Project Alternative are available to the Project 
Applicant in that additional land acquisition would not be required. 
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CHAPTER 2.0 

2.1  General Site Conditions  
The Project area is located in the Great Valley ecological region (Miles and Goudy, 1997). The 
Great Valley of California is a vast, flat, low-lying plain almost entirely surrounded by mountains. 
The valley parallels the general north-south trend of the Sierra Nevada Mountains on the east and 
the California Coast Ranges on the west. The northern half of the Central Valley is known as the 
Sacramento Valley, and the southern half is known as the San Joaquin Valley. The Project area is 
located in the northern San Joaquin Valley within basin-type physiography. Basins are common 
in the San Joaquin Valley, and are commonly associated with hardpans and high clay content 
(McElhiney, 1992). The region has a Mediterranean climate with hot, dry summers, where average 
highs are in the mid to upper 90’s contrasted by cool, but relatively mild wet winters with temperature 
averages ranging from mid-30’s to low 60’s. The mean annual precipitation, which falls primarily 
as rain, is about 16 to 18 inches. Mean annual temperature is about 59 to 62 degrees Fahrenheit. The 
mean freeze-free period is about 250 to 275 days (Miles and Goudy, 1997).  

The Project Islands cover a total of about 20,000 acres, which is about 4 percent of the Delta 
agricultural land; all four Project Islands are owned by the Project Applicant with the exception of 
the southwest portion of Holland Tract. The hydrology on the Project Islands has been highly 
altered by the construction of levees, which were created to make farming possible. There are a 
combined total of 56 miles of levees which surround the perimeters of the Project Islands. Flooding 
has occurred regularly in the Delta, caused by high water overtopping levees during major flood 
events and other levee failures (like the Jones Tract June 2004 flooding). Since 1930, Bouldin and 
Bacon Islands have not flooded. However, a section of the Webb Tract levees failed in the flood of 
1950, and sections of both Webb and Holland Tract levees failed in the flood of 1980 (DWR, 1995 
pg. 46–48). Land surface elevation has subsided as a result of traditional agricultural uses since the 
Project Islands were reclaimed with levees in the 1870–1920 period. The general depth of subsidence 
on Bacon Island and Webb Tract (Reservoir Islands) is about -15 feet below msl (-15 msl), with 
minimum elevations of -18 feet msl (DWR, 1995 pg. 30). The subsidence on Bouldin Island is also 
about -15 feet msl (minimum elevations of -17 feet) while the subsidence on Holland Tract is -10 to 
-15 feet msl (minimum elevations of -16 feet msl).  

Each of the Project Islands has a network of agricultural irrigation canals which range from small 
lateral ditches (many lined with dense vegetation) to larger main canals which convey water 
year-round and are consistently maintained. Land use in the Project area is mainly agricultural, 
but also includes rural residential, commercial, airport, and open space.  
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2.2  Wetlands and Waters of the U.S.  
The Project area supports a variety of wetland and aquatic environments, including: farmed 
wetlands, freshwater marsh, forested wetland, tidal marsh, agricultural drainages, open-water 
ponds (lacustrine), and sloughs and channels (estuarine/riverine). These wetland types are 
described below. 

Farmed Wetlands 
Farmed wetlands are a Project-specific vegetation description of areas which are currently farmed 
or were formerly used as planted agricultural fields. Farmed wetlands have surface water for at 
least 15 consecutive days at some point during the year. Some formerly farmed areas, after being 
left fallow for several years, were invaded by dense stands of exotic herbaceous weeds. The majority 
of areas classified as farmed wetlands on Holland Tract were previously used by cattle for grazing, 
some of which is now planted in corn. Farmed wetland communities can also be found at the edges 
of most agricultural fields and along smaller lateral drainage canals. The depth of the water table 
and the condition of the agricultural drainage system in close proximity to each location determine 
whether the fields are established by farmed wetland species or herbaceous upland species.  

Freshwater Marsh 
Freshwater marsh is generally characterized by erect, rooted herbaceous hydrophytes and may 
occur in association with terrestrial or aquatic habitats such as riverine, lacustrine, and wet meadows. 
Freshwater marsh is generally found in the seasonal wetlands that occur throughout the islands.  

Forested Wetland 
Forested Wetland occurs on the Project Islands in association with year-round water sources including 
some agricultural drainages, wetland areas, and permanent ponds. Older and more diverse habitat 
occurrences of riparian and marsh vegetation occur surrounding the blowout ponds on Webb and 
Holland Tracts. The smaller, younger stands of willow and cottonwood are often found in or 
along ditches or at the base of perimeter levees.  

Tidal Marsh 
Tidal marsh is a wetland type located in the intertidal zone that is subject to daily fluctuations of 
moisture and salinity in locations that are sheltered from wave action. Tidal marsh is vegetated by 
wetland plants and inhabited by wildlife uniquely adapted to these fluctuating conditions. Although 
tidal marsh is considered as one wetland type, from an ecological perspective there are several 
zones that make up a tidal marsh- differentiated based on an elevational gradient, including: mud 
flats, low marsh, and high marsh. High marsh typically grades into adjacent upland areas by way 
of an upland ecotone (USFWS, 2009). Tidal marsh is located along the margins of in-channel 
islands in the Delta, a small area of which is included in the Project due to its proximity to the 
proposed discharge pump stations on Bacon Island and Webb Tract.  
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Canals and Ditches 
Agricultural irrigation consists of a network of canals and ditches utilized to convey water for the 
various crops which are grown on the Project Islands. Generally, there are siphons around the 
perimeter of the Project Islands that supply irrigation water from the Delta channels through a 
network of supply ditches. There is a similar network of drainage ditches that collect water and 
transport it to one of the major drainage canals which are aligned centrally along the north-south 
or east-west axis, with several intersecting canals which branch out from this main channel. The 
canals terminate at the perimeter levee where the drainage water is pumped back into the Delta 
channel. While not all of the canals and ditches are regularly maintained (especially the smaller 
ditches), the plant communities growing in these habitats are typically surrounded by actively 
farmed areas and are highly disturbed.  

Open Water/Pond (Lacustrine)
Lacustrine habitat in the Project Islands consists primarily of three blowout ponds (formed by high-
velocity floodwaters that entered the islands through levee breaks) on Webb and Holland Tract 
Islands. The ponds are bordered with a narrow strip of dense emergent vegetation with dense, 
mature riparian habitat encompassing the wide outer perimeter.  

Tidal Channel (Estuarine/Riverine)  
Estuarine/Riverine habitats encompass the entire portion of aquatic habitat in the Project area that 
surrounds the Project Islands. The Project is located in an area of the Delta which has variable 
salinity levels which are dependent upon tide and freshwater flow input. This area supports 
several types of aquatic habitats, including sloughs and cuts, shallow channel and shoal areas, and 
the main river channels. Together, these habitats support a large and diverse aquatic community 
(Baxter et al., 1999), which includes several commercially and recreationally important species of 
fish and waterfowl.

A wetland delineation update reflecting current conditions on the four Project Islands was 
submitted to the Corps and verified on November 15, 2012. The final acreages of potentially 
jurisdictional features delineated on the Project Islands include: a total of 573 acres on Bacon 
Island, 1,584 acres on Webb Tract, 983 acres on Holland Tract, and 699 acres on Bouldin Island. 
Table 1 gives the acreage of potentially jurisdictional wetlands by wetland type.  
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TABLE 1
WETLANDS AND OTHER WATERS OF THE U.S ON 

PROJECT ISLANDS 

Wetland Type 
Total Acres 
(All Islands) 

Wetlands  
Farmed Wetlands 2,617 

Freshwater Marsh 593 

Forested Wetlands 343 

Tidal Marsh 1 

Wetlands Subtotal 3,554 

Other Waters 
Canals and Ditches 125 

Open Water/Pond 153 

Tidal Channel 6 

Other Waters Subtotal 284

Jurisdictional Waters Total 3,838 

Totals subject to rounding. 
SOURCE: ESA, 2012.

2.3  Upland Plant Communities 
Herbaceous Upland  
Perennial Grassland (Exotic Perennial Grassland)  
Perennial Grassland occurs on all four Project Islands and is generally found in upland fields and 
along levee slopes (located around the perimeter of each island) and portions of the interior at the 
edges of agricultural fields.  

Developed
Cropland and Fallow Lands 
Land use in the Project area is dominated by agriculture. The main crops which are farmed on the 
Project Islands are corn and alfalfa. Minor crops include grain and seed crops such as wheat, rice, oats, 
and sunflowers and row crops such as tomato are also grown to a lesser extent. Holland Tract was 
previously grazed by cattle, and historic management included: fencing, vegetation management 
(for forage), and other grazing management activities. Commencing in 2012, corn was again 
grown on much of Holland Tract. 

Urban/Disturbed  
Urban habitats are those dominated by plant species introduced by humans and established or 
maintained by human disturbances or activities (Holland and Keil, 1990). Some are entirely 
artificial, such as areas influenced by urban or suburban landscaping or plantings. On such sites, 
the native vegetation has typically been removed by clearing in preparation for landscaping or 
development. Urban habitat on the Project Islands are present along the paved and unpaved 
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roadways, as well as around the perimeters of the structures present on all of the four Project 
Islands which include rural residences and associated farmstead structures, rural airstrips, 
agricultural structures, and equipment complexes. Vegetation structure varies from lawns with 
scattered shade trees to mature mixed canopy consisting of ornamental and native species.  

2.4  Special Status Species  
In 2000, pursuant to Section 7 of the Endangered Species Act (ESA), the USFWS and NMFS 
issued non-jeopardy BOs to the Corps regarding effects of the Project on federally listed species. 
The “reasonable and prudent measures” (RPMs) of the BOs included detailed operating 
parameters for the Project and the FOC were developed to reduce or compensate for the 
incidental take of listed species. The FOC were developed by the SWRCB, the Corps, NMFS, 
and CDFW as part of the formal consultation process for listed fish species and identify Project 
operational criteria, take limits, and facility design (e.g., fish screen criteria) for listed species. 
The FOC have been incorporated into the Project. Applicable species lists and analyses of potential 
effects of the Project on these species are described within the updated USFWS and NMFS 
Biological Assessments (BA). Project permits issued by the Corps and SWRCB would require 
that Project operations fully comply with any applicable ESA conditions and allowable take 
limits as specified in the BOs. Water exported from the Reservoir Islands also will be subject to 
all applicable biological opinion requirements at the State Water Project (SWP) and Central 
Valley Project (CVP) export facilities. 

Federally listed species, with the potential to occur within the Project area include: 

Delta smelt, (Hypomesus transpacificus) (T) 

Green sturgeon, (Acipenser medirostris) (T) 

Longfin smelt, (Spirinchus thaleichthys) (P)

Central Valley steelhead, (Oncorhynchus mykiss) (T) 

Central Valley spring-run Chinook salmon (Oncorhynchus tshawytscha) (T) 

Sacramento River winter-run Chinook salmon (Oncorhynchus tshawytscha) (E) 

Valley elderberry longhorn beetle (Desmocerus californicus dimorphus) (T)

Giant garter snake (Thamnophis gigas) (T)  

Direct impacts from construction activities as well as loss of habitat and potential take of listed 
species during Project operations are expected for special status species listed under FESA and 
CESA. The CDFW issued a non-jeopardy opinion in 1998 for Project impacts to state-listed fish 
and wildlife species. State listed species and species of special concern, with the potential to 
occur within the Project area include: 

Delta smelt (T) 

Longfin smelt (T)
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Central Valley spring-run Chinook salmon, evolutionarily significant unit (ESU) (T) 

Sacramento River winter-run Chinook salmon, evolutionarily significant unit (ESU) (E) 

Giant garter snake (T) 

Bald eagle (Aquila chrysaetos) (fully protected) 

Swainson’s hawk (Buteo swainsoni) (T) 

White-tailed kite (Elanus leucurus) (fully protected) 

American peregrine falcon (Falco peregrinus anatum) (fully protected) 

California black rail (Laterallus jamaicensis coturniculus) (T, fully protected)

Greater sandhill crane (Grus canadensis tabida) (T, fully protected) 
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CHAPTER 3.0 

3.1  Project Purpose  
The basic purpose for this Project is:

1) To divert surplus Delta inflows for storage and export to designated places of use, and 
2) release surplus Delta inflows at appropriate periods to enhance Bay-Delta estuary 
water quality and outflow, while 3) creating and enhancing wetland habitat in the Delta. 

The Project would provide new water storage facilities in the central Delta (in-Delta storage) that 
would be used to increase the available water supply from the Delta in most years. The Project’s 
location in the central Delta is uniquely situated to achieve the Project purpose. The location 
provides the operational flexibility to divert and store high quality water in close proximity to 
existing transport infrastructure. The Project purpose would be met by diverting Delta inflow 
during times of surplus Delta outflow (after all water quality or flow requirements for the San 
Francisco Bay/Sacramento–San Joaquin Delta [Bay-Delta] Estuary are met). The diverted water 
would be stored on the Reservoir Islands until released for export to specified places of use. The 
designated places of use include Semitropic Water Storage District (areas within Kern County), 
Golden State Water Company (areas within San Luis Obispo, Santa Barbara, Ventura, Los 
Angeles, San Bernardino and Orange Counties), and Metropolitan Water District of Southern 
California (areas within Ventura, Los Angeles, Orange, San Bernardino, Riverside, and San 
Diego Counties) and its member agencies’ service areas. Some of the Project water would be 
exported and delivered directly to designated places of use. Other Project water would be 
exported and transferred to groundwater banks within Semitropic and to the Antelope Valley 
Water Bank, with subsequent delivery to the designated places of use in dry years. Some Project 
storage water may be released in the fall months to increase Delta outflow and thereby reduce 
salinity intrusion and improve Delta water quality. Water would be delivered via existing and 
previously approved facilities operated and maintained by the SWP, CVP, and those within the 
proposed places of use. The Project would improve the sustainability of the Project Islands, and 
the Central Delta region as a whole, by arresting or reversing the subsidence of the islands and 
providing revenue to improve and maintain the islands’ levees. Such opportunities would not be 
possible through the current farming operations. The Project would compensate for wetland and 
wildlife effects of the water storage operations on the Reservoir Islands by implementing an CMP 
on two dedicated Habitat Islands (Bouldin Island and Holland Tract). As discussed in Chapter 1, 
because the project purpose include diverting surplus Delta inflows for water supply and water 
quality outflow, the project is considered water dependent. 
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3.2  Public Need and Benefit  
The purpose and need for the Project as stated in the Record of Decision for the 2001 FEIS 
describes the need in California to “increase reliability and flexibility in Delta management.” It 
further describes that the underlying public benefit of the Project is “increased flexibility in water 
management for beneficial uses”.  

Currently, California is facing increased population growth, reduced water supplies from 
Colorado River, Owens River, SWP, and CVP; and court decisions that restrict or curtail water 
export from the Delta (DWR, 2009). According to DWR, California water supplies (with existing 
facilities and programs) are expected to annually average 78.1 million acre-feet (MAF) in 2020 
(DWR, 1998). Average water demand in the state is projected to total 81 MAF by 2020. 
Additionally, estimates of average annual SWP exports under conditions that exist for 2011 were 
2,607 TAF, which is 350 TAF or 12 percent less than the estimate under 2005 conditions. 

These supply-and-demand conditions indicate that water shortages are expected to occur during 
both average water years and drought years. Areas of California that rely on the Delta for all or a 
portion of their supplies are expected to experience not only shortages but reliability problems 
(DWR, 1998). 

The Project would be a major new source of water transfers. Project storage water would be 
diverted when Delta outflow was high and the environmental effects of (fish-screened) diversions 
would be minimized (See Section 4.5, Fish in the PEIR). Project storage water would be 
transferred to designated places of use when unused permitted SWP export capacity and aqueduct 
conveyance capacity were available in the months of July–November. The months of July–
September have been identified in other water transfer evaluations (EWA, Yuba Accord, and 
OCAP) as months when additional export pumping may be the least harmful to fish. Project water 
transfers could be delivered directly to SWP contractors in some years, or stored in groundwater 
banks with delivery to designated places of use in subsequent water years. 

The Delta also faces numerous challenges to its long-term sustainability that relate to water 
reliability. Among these are continued subsidence of Delta islands, many of which are already 
below sea level, and the related threat of catastrophic levee failure as water pressure increases on 
fragile levees. Climate change poses the threat of increased variability in floods and droughts, and 
sea level rise complicates efforts to manage salinity levels and preserve water quality in the Delta 
so that the water remains suitable for urban and agricultural uses (DWR, 2012). Protection of 
endangered and threatened fish species, such as the delta smelt, is also an important factor of concern 
for the Delta. Ongoing regulatory restrictions, such as those imposed by federal biological opinions 
on the effects of SWP and CVP operations on these species, also contribute to the challenge of 
determining California’s water delivery reliability (DWR, 2012). 

As discussed above, the Project would improve the sustainability of the Delta by reversing the 
subsidence of the Reservoir and Habitat Islands and providing revenue to improve and maintain 
the islands’ levees.  
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South of the Delta, the partnership with Semitropic allows the Project to take advantage of Semitropic’s 
innovative and highly successful groundwater banking programs, including its Semitropic Groundwater 
Storage Bank and Stored Water Recovery Unit and the Antelope Valley Water Bank, managed by 
a joint powers authority that includes Semitropic. The addition of groundwater banking capability 
south of the Delta to the Project provides additional water supply reliability and operational flexibility 
in the provision of water to the places of use. Project water users will gain more flexibility and 
reliability of water supplies with the addition of south-of-Delta banking. Semitropic will benefit 
from the Project’s new source of water supply that will augment the water assets in its groundwater 
banks. Semitropic’s landowners will benefit from the banking of Project water in the groundwater 
bank through higher groundwater levels and reduced overdraft, improved groundwater quality, 
and reduced pump lift costs. Furthermore, a portion of the water supply yield of the Project will 
be allocated to irrigation purposes within Semitropic’s service area. 

In addition to municipal and agricultural beneficial uses, Project water may be released to benefit 
outflow, water quality, and fish and wildlife resources in the Bay-Delta estuary. Project water 
could be used to supplement Delta outflow in the fall season of years when there is no capacity to 
export Project water during the water supply (or groundwater banking) transfer period of July–
November. These releases would benefit all CVP and SWP contractors by reducing the salinity of 
the exports during these periods of low Delta outflow. 
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CHAPTER 4.0 

4.1  Facilities 
Two intake stations are proposed for each of the Reservoir Islands. Each intake station would 
include 16 siphons, one boat dock on the Delta channel side, and a maintenance facility with 
office space and vehicle parking. The siphons would be equipped with a fish screen module 
submerged in the channel to prevent entrainment of fish in Project diversions. Water would be 
transferred through the siphons to discharge on the interior of the Reservoir Islands. Expansion 
chambers at the discharge end of the siphons on the reservoir interior would allow the siphon 
pipes to expand from a 36-inch diameter to a 36- by 120-inch rectangular opening. The expanded 
siphon diameter would help disperse high-velocity flows and reduce erosion of the reservoir bottoms. 

One discharge pump station with up to 32 new pumps would be constructed on each Reservoir 
Island for a total of 64 discharge pumps. Each discharge pump station would also include a boat 
dock on the Delta channel side of the island and a maintenance facility. An assortment of axial-flow 
and mixed-flow pumps would be used to accommodate the variety of head conditions occurring 
throughout reservoir drawdown. The pump station pipes would discharge underwater to adjacent 
Delta channels.  

Water diverted from the intakes would be stored on the two Reservoir Islands, Bacon Island and 
Webb Tract. The Reservoir Islands are currently designed for water storage levels up to a maximum 
elevation of +4 feet msl (NGVD 29), providing a total estimated storage capacity of 215 TAF, with 
approximately 115 TAF on Bacon Island and approximately 100 TAF on Webb Tract. All wetland 
features on the interior of the Reservoir Islands would be seasonally inundated once the Project is 
operational. 

No new facilities are proposed on the Habitat Islands. However, state-of-the-art, positive barrier 
fish screens (described in Section 4.3) would be added to all existing siphons on the Habitat 
Islands.

4.2  Operations 
Reservoir Island operations begin with water diversions. Water would be diverted onto Webb 
Tract and Bacon Island during high-flow periods (i.e. when Delta outflow is under surplus conditions) 
in the winter months of December-March. The full storage capacity of Webb Tract (100 TAF) and 
Bacon Island (115 TAF) can be filled in approximately 1 month with screened diversions of 
about 1,750 cubic feet per second (cfs) per island. Diversion rates of water onto the Reservoir
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Islands would depend on available diversion capacity and vary with pool elevation and water 
availability. During periods when there are lower flows coming into the Delta, the diversion of 
water into the Reservoir Islands would be either reduced or curtailed. The diverted water would be 
stored within the Reservoir Islands through the spring, and discharged back into adjacent Delta 
channels during the summer and early fall months. 

Project storage water would be discharged into False River (from Webb Tract) and Middle River 
(from Bacon Island) for export when excess CVP or SWP pumping capacity is available, in the 
summer and fall months of July-November. During periods of water demand, Project water 
would be directly delivered to designated places of use. If there is no immediate water demand, 
then Project water would be exported and transferred to the Semitropic Groundwater Storage 
Bank and the Antelope Valley Water Bank. Water would not be carried-over in storage on the 
Reservoir Islands from one year to the next. Any water that could not be exported south of the 
Delta in a given year would be discharged to increase Delta outflow for improved water quality (i.e., 
reduced salinity) or estuarine habitat improvements in the fall months of September-November.    

Activities on the Habitat Islands would be similar to current agricultural practices. Activities 
would include grading, planting, and seasonally diverting water. The Project would utilize the 
existing irrigation water rights to supply water for wetlands and wildlife habitat purposes. The 
timing and volumes of diversions onto the Habitat Islands would depend on the needs of wetlands 
and wildlife habitat. Wetland diversions typically would begin in September, and water would be 
circulated through the winter months. It is expected that approximately 20 TAF would be diverted 
annually onto the Habitat Islands, which is less than the current agricultural diversions of about 30 TAF. 

4.3  Fish Screens 
The diversion siphons would be screened for fish protection. The fish screens will meet USFWS 
criteria for delta smelt (0.2 feet per second [ft/sec] approach velocity) and are a drum design to 
minimize the length of exposure, drawing water from all directions. The positive barrier fish screens 
would be constructed using cylindrical wedge-wire design with a maximum screen mesh opening of 
1.75 mm and a maximum design approach velocity of 0.2 ft/sec. The intake screens have a capability 
of being set for five minute cleaning intervals if necessary, but would be cleaned in accordance 
with current USFWS/NMFS/CDFW criteria whenever the diversion is in operation. The fish 
screens will be inspected at least annually for screen mesh integrity and routine maintenance. As 
a result of the tidal hydrodynamics near the Project Islands, fish screen sweeping velocities will 
be bi-directional and vary based on tidal and local hydrodynamic conditions. 

4.4  Interior and Exterior Levees 
Implementation of the Reservoir Island portion of the Project would include strengthening and 
armoring the interior of 27 miles of levees. All of this work would occur on the crest and land 
side of the existing perimeter levees; no additional channel side improvements are proposed outside 
of those associated with the intake and discharge facilities. Designs for levee improvements are 
included in the Corps 404 permit application and specify levee improvements that will allow for 
future maintenance activities and will accommodate anticipated settling and sea-level rise. The 
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design also includes the addition of a core trench to reduce through-levee seepage potential, 
increasing stability and safety.  

In addition to the proposed improvements to the outer levee system, an inter dike and check 
system would also be included in the Project design. This system would be created on the floor of 
the Reservoir Islands to facilitate the drainage and shallow water management of the reservoir 
basins during periods of non-storage.  

Levee improvements on the Habitat Islands would be designed to meet criteria for agricultural 
levees as described in PL 84-99. Routine maintenance activities on Habitat Island perimeter 
levees would not differ from current practices. Interior slopes of perimeter levees on the Habitat 
Islands would be planted and maintained according to current practices. The Islands’ Reclamation 
Districts will remain responsible for levee operation and maintenance for flood control after 
development of the Project. 

4.5  Coordination Regarding Senior Water Rights 
Riparian and senior appropriative water rights for diverting water from the Delta are held by 
entities located upstream of the Delta in the Sacramento or San Joaquin River Basins as well as 
within the Delta region. Senior appropriative water rights are also held in the Delta by the SWP 
and the CVP, as well as CCWD and several smaller diverters. The Project would not interfere 
with diversions by these riparian and senior water right holders.

The California Department of Water Resources (DWR) Division of Operations and Maintenance 
and Reclamation’s Central Valley Operations Coordinating Office (CVOCO) maintain the official 
daily water budget estimates for the Delta and designate the Delta condition each day as being “in 
balance” or “in excess” relative to all SWRCB objectives and water right terms and conditions. 
The term “in balance” indicates that all Delta inflow is required to meet Delta objectives and 
satisfy diversions by CCWD, the CVP, the SWP, and Delta riparian and senior appropriative water 
users. Under all circumstances, when the Delta condition is designated to be in balance, no additional 
water would be available for diversion by the Project under new water rights. 

When DWR and CVOCO determine the Delta condition to be in excess and other terms and 
conditions are met, the Project would be allowed to divert available excess water for storage on 
the designated Reservoir Islands under new appropriative water rights, subject to the FOC and 
other diversion criteria. Project diversions under existing riparian and senior appropriative rights 
may be permitted for shallow-water management, subject to applicable water right laws, even 
when the Delta is not determined to be in excess. The daily quantity of available excess water 
would be estimated according to DWR’s normal accounting procedures. During major runoff 
events, excess Delta inflow will likely be available for diversion by the Project. 
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4.6  Coordination Regarding Water Quality Standards 
All existing and any future Delta water quality standards adopted by SWRCB or other regulatory 
agencies would be applicable to the proposed Project operations. Project operations for water 
storage would not be allowed to violate applicable Delta water quality objectives and public trust 
values or interfere with the ability of other projects to meet the objectives. The Project permits 
would contain terms and conditions that specify the allowable Project operations for a variety of 
possible Delta conditions related to water quality or fish and wildlife requirements. SWRCB 
terms and conditions for the requested Project water rights specify operational rules and 
guidelines related to meeting applicable Delta objectives. 
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CHAPTER 5.0 

5.1  Screening Methodology and Criteria 
A comprehensive Alternatives Analysis was completed and used in support of the 2001 FEIS 
for the previously approved permit application and is included as Appendix A. The Sacramento 
Superior Court upheld the range of alternatives considered (Alternatives 1, 2, 3 and the No-
Project Alternative) in the 2001 FEIR, which were the same alternatives in the 2001 FEIS, and 
held that out-of-Delta reservoir alternatives were not required to be considered (Central Delta 
Water Agency v. State Water Resources Control Bd. (2002) Sacramento County Superior Court 
Case No. 01CS00345). The trial court held that “[i]n light of the unique operational flexibility 
offered by this project due to its location, respondent did not abuse its discretion in failing to further 
consider out-of-Delta alternatives.” The trial court’s conclusion was upheld on appeal in Central
Delta Water Agency v. State Water Resources Control Bd. (2004) 124 Cal.App. 4th 245.  

This analysis utilizes a three-stage evaluation method. The first-stage analyzes alternatives to 
determine those that would not reasonably meet the overall project purpose, in conjunction with a 
review of general environmental impacts, availability of the alternative and practicability. The 
first-stage analysis eliminates those alternatives that do not meet this remedial level of screening. 
The second-stage analyzes alternatives carried over from the first stage in greater detail including 
the general environmental impacts and the alternative’s availability and feasibility with regard to 
logistical, technological and cost considerations. This second-stage analysis defines those 
potentially practicable alternatives that require more detailed study for comparison of impacts to 
aquatic resources and other environmental resources. The third-stage analysis considers in greater 
detail impacts to aquatic resources and other environmental resources. The findings in this 
Alternatives Analysis are consistent with findings in the SDEIS. 

The following four screening criteria were used to analyze Project alternatives: 

Ability to Satisfy the Project Purpose 

Project alternatives were analyzed for their ability to increase the high-quality water 
supply to the defined places of use (2011 POU-EIR) and to have high-quality water 
available for release to the Bay-Delta estuary to enhance water quality and outflow.
Alternatives were also assessed based on their capacity to compensate for wetland and 
wildlife impacts of water storage operations. 

Availability to the Project Applicant 
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This criterion looks at the availability of the alternative to the Project Applicant with 
respect to the cost, existing technology, and logistics required for acquiring land and 
resources necessary to implement the project. This criterion was not satisfied if the land 
is unavailable or could not be purchased for a reasonable price, or where technology is 
not sufficient to carry out the project. It should be noted that while this screening criteria 
is considered, no alternatives were eliminated solely on the basis of unavailability to the 
Applicant. 

Wetland and other Environmental Impacts 

Each alternative was evaluated for its potential to have adverse impacts on aquatic 
ecosystems as well as for other environmental impacts. Analyses were made for 
individual special-status species, project site impacts to wetlands and other waters of the 
U.S., and ecosystem-wide impacts to Delta communities.  

Financial viability  

Project alternatives were analyzed for their ability to provide the minimum-sized project 
for financial viability. If the cost of the project is prohibitive or the income is unreliable 
the project is not considered financially viable. For example, in the 2001 Alternatives 
Analysis, to be considered financially feasible, the alternative, after considering 
administrative costs and the size of other water projects, was determined to be one that 
would produce a long-term average supply yield of approximately 160 TAF/yr and that 
would have a minimum water storage capacity of approximately 200 TAF. For reservoir 
alternatives (both on- and off-site), cost considerations include the use of subsided 
islands, as excavation costs would be substantially reduced when compared to 
alternatives that did not use subsided islands.  

5.2  Alternatives Considered 
The following 13 alternatives were considered and are described further in the following 
alternatives analysis and Appendix A. 

Nonstructural Alternatives 

No-Project Alternative 

Reoperation of the CVP and the SWP 

Water Conservation Alternative 

Water Transfers Alternative  

Off-Site Structural Alternatives 

Non-Delta Water Storage or Conjunctive Use 

Sierra Supply Sources 

Groundwater Management  

Desalination 

Other Reservoir Sites 

Water Storage on Other Delta Islands 
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On-Site Structural Alternatives 

Alternative 1 

Alternative 2 

Alternative 3 

5.3  First Stage Screening 
Of the 13 alternatives considered, the four nonstructural alternatives as well as five of the off-site 
structural alternatives were eliminated from further consideration for the reasons discussed below. 
These out-of-Delta alternatives require further definition to determine whether they could meet 
the proposed purpose and need and are mostly unavailable or financially infeasible for the Project 
Applicant. In contrast, in-Delta alternatives have access to high-quality water and existing distribution 
which would meet the purpose and need. As discussed above, the trial court upheld the 2001 
FEIR alternatives that were also included in the 2001 FEIS: “[i]n light of the unique operational 
flexibility offered by this project due to its location, respondent did not abuse its discretion in 
failing to further consider out-of-Delta alternatives” (Central Delta Water Agency v. State Water 
Resources Control Bd. (2002) Sacramento County Superior Court Case No. 01CS00345). In-
Delta water storage on Other Delta Islands as well as Onsite Alternatives (Alternatives 1, 2 and 3) 
were carried forward to the second stage of screening and are discussed in Section 5.4. 

No-Project Alternative 
The No-Project Alternative would not implement any of the Project activities, improvements, or 
operations. Instead, agricultural production on the islands would increase. The 1995 analysis 
found that this alternative would not contribute to meeting the existing and future needs for high-
quality water in the Delta for export and outflow. The No-Project Alternative is therefore not 
practicable because it does not achieve the Project purpose. This alternative is nonetheless 
retained in the Project environmental analysis for the purpose of satisfying NEPA requirements. 

Reoperation of the CVP and the SWP 
This alternative proposes to consolidate operations of the CVP and SWP providing greater operational 
flexibility of the two systems that would lead to improved water management for California’s 
water system. A reoperation of the CVP and SWP would require considerable cooperation in 
management between a number of water management entities and interests including: agricultural 
water use; hydroelectric power generation; flood control; navigation; recreation; fish, wildlife, and 
water quality; and urban uses. Due to the complexity of this consolidation and its cascading 
economic, social, and environmental effects, this alternative would require a much more detailed 
definition to be adequately analyzed. Additionally, it is not within the power of the Project 
Applicant to consolidate these water systems. As the question of whether consolidating the 
systems would in fact increase the quantity of high-quality water from the Delta remains 
unanswered, it is unclear if this alternative could meet the purpose and need of increasing the 
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availability of high quality water in the Delta for export. Additionally, financial implications of 
the reoperation of the CVP and SWP are uncertain. For these reasons, reoperation of the CVP and 
SWP was not considered a practicable alternative.  

Water Conservation Alternative 
Implementing water conservation measures in residential, agricultural, and industrial uses would 
result in increased supplies of water in the Delta. The water conservation measures would be 
implemented by some entity (presumably governmental), and as much as 3 million acre feet 
(MAF) could be conserved statewide by 2020, based on a study by DWR (1994). However, the 
relationship between statewide water conservation and local water conservation in the Delta is not 
well understood making this alternative very difficult to define. It is not possible to estimate how 
much the demand in the Delta watershed would be reduced by an overall reduction in California 
water demand; thus it would not be possible to determine if the alternative would address the 
need for water supply for planned growth. Water conservation measures have been and continue 
to be implemented throughout California such as the Water Conservation Act of 2009 (Senate 
Bill X7-7); however, it is uncertain whether these actions alone could offset the reduced water 
supplies from Colorado River, Owens River, SWP, and CVP. Additionally, large-scale water 
conservation measures are not available to the Project Applicant. This alternative was eliminated 
from the evaluation process early based on the lack of a clear definition, potential inability to 
satisfy the project need, and its lack of accessibility to the Project Applicant.  

Water Transfers Alternative 
This alternative proposes to engage the Project Applicant as a type of broker for voluntary 
market-based temporary and long-term water transfers directly using the Delta. Water transfers 
can be short term- typically lasting one season and consisting of fallowing irrigable agricultural 
land and selling the water. Short-term transfers would not meet the project purpose and need as 
they could not sustain a reliable supply to support long-term growth. Long-term transfers are less 
structured and are not as clearly defined making it difficult to quantify the available export 
capabilities of this alternative or whether transfers would be able to serve the proposed places of 
use. The alternative may not be financially feasible if suppliers and buyers contract directly with 
each other without the aid of a broker. The temporary or interim nature of water transfers, uncertain 
role of the Project Applicant as a broker in the transfer process, and the potential inability to satisfy 
the project need makes this alternative not practicable.  

Non-Delta Water Storage or Conjunctive Use 
The non-Delta water storage or conjunctive use alternative would include construction of storage 
facilities for surface and groundwater storage outside of the Delta. Many agencies responsible for 
local water systems have pursued or are pursuing water storage in areas located between the Delta 
and the places of use. Conjunctive use programs are being investigated for the purpose of 
providing high-quality water during drought years. These programs require sponsorship and direction 
by regional water districts that have the ability to coordinate water use over large areas of agricultural 
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production that includes water use from groundwater basins and centralized surface water diversions. 
This type of regional coordination could not be realistically implemented by the Project Applicant. 
Additionally, the financial feasibility and compatibility of non-Delta water storage with service 
the proposed places of use would require extensive investigation. It is unclear whether this alternative 
could meet the purpose and need of increasing Delta water supplies and in some cases could result 
in decreased Delta inflow (e.g. water storage upstream of the Delta). For these reasons, the non-
Delta water storage or conjunctive use offsite alternative was eliminated from further consideration.  

Sierra Supply Sources 
The Project Applicant could potentially secure additional water rights from sources in the Sierras 
and distribute them to CVP and SWP as a source of high-quality water. However, water rights for 
Sierra streams are difficult to obtain and tend to have very heavy restrictions on timing and 
diversion rates. There is also strong environmental opposition to diverting water from these 
supplies due to major, unavoidable environmental impacts including effects to fisheries resources 
in Sierra source streams. These factors make the Sierra supply sources alternative not practicable.  

Groundwater Management 
With the groundwater management alternative, water would be diverted from the Delta, stored in 
groundwater basins nearby then pumped back to the Delta for delivery to CVP or SWP. Two 
groundwater basins were investigated in the analysis of this alternative: Livermore Valley Basin 
and San Joaquin County Basin. Both were found to be prohibitively expensive (approximately 
$400 million each in 1988 or $800 million each in 2013 if adjusted for inflation1). This alternative 
also has technical constraints associated with groundwater recharging, jurisdictional constraints, 
impacts to current users of the groundwater basins, and potential for overdraft during pumping 
back to the Delta. This alternative was considered infeasible due to these financial and technical 
constraints.

Desalination
The construction of a desalination facility near a source of salt or brackish water is the core of this 
alternative. Desalinated water would be sold to the places of use as a new source of water. Five 
desalination processes were considered: distillation, reverse osmosis, electrodialysis (or 
electrodialysis reversal), ion exchange, and freeze desalination. Challenges exist for all of these 
methods. Many are cost prohibitive and do not remove all of the undesirable components of salt 
water and thus would not meet the high-quality water supply purpose of the project. Overall, 
desalination was eliminated from further consideration based on cost, effectiveness, and water 
quality considerations.  

Other Reservoir Sites 
The other reservoir sites alternative explored the possibility of exporting quality water from the 
Delta to an offsite reservoir storage facility then transporting it back to the Delta for sale to CVP 
or SWP as needed. There were 32 other reservoir sites considered throughout Contra Costa 

                                                      
1  Bureau of Labor Statistics, 2013. CPI Inflation Calculator. 
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County as part of the 2001 FEIS Alternative Analysis. All of the other sites were considered to be 
infeasible due to cost, environmental impacts, and technical constraints. Therefore, this 
alternative was removed from further consideration.  

Water Storage on Other Delta Islands 
Water storage on Delta islands other than Bacon and Bouldin Islands and Webb and Holland 
Tracts were considered. The location within the Delta and proximity to existing infrastructure 
would allow these alternatives to provide high-quality water supply to the proposed places of use, 
thus meeting the purpose and need. This alternative was carried forward to the second stage of 
screening.

A range of alternatives was considered involving water storage on one or more Project Islands 
(Bacon and Bouldin Islands and Webb and Holland Tracts), and are identified as Alternatives 
1, 2 and 3.  

Alternatives 1 and 2 are similar in that both proposed maximum water storage capabilities on 
Bacon Island and Webb Tract and creation and management of wetlands and wildlife habitat on 
Bouldin Island and Holland Tract. Under Alternative 1, Project discharges would be subject to a 
conservative (strict) interpretation of “percent of inflow” export limits specified in the SWRCB 
2006 Water Quality Control Plan (WQCP). Alternative 2 is not expected to be subject to the 
strictest interpretation of 2006 WQCP “percent of inflow” limit. Alternative 2 therefore allows for 
more frequent discharges from storage to the CVP and SWP and slightly increases the supply of 
water for export from the Delta. Alternative 3 proposes to use all four Delta islands for water 
storage and is therefore expected to cause the most environmental impacts of the proposed 
alternatives. 

These alternatives were carried forward to the second stage of screening, as the in-Delta location 
and proximity to existing infrastructure would allow these alternatives to provide high-quality 
water supply to the proposed places of use, thus meeting the purpose and need.  

5.4  Second Stage Screening 
The second stage screening analyzed in greater detail the alternatives carried forward from the 
first-stage evaluation, which included water storage on other Delta islands and onsite alternatives. 

Water Storage on Other Delta Islands 
Water storage could potentially be implemented on Delta islands other than Bacon and Bouldin 
Islands and Holland and Webb Tracts with facilities and operations equivalent to Alternatives 1 
and 2 described below. The 2001 FEIS Alternatives Analysis provides discussion on each of the 
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other Delta islands that were analyzed to some level of detail, including: Bradford Island, 
Brannan-Andrus Island, Coney Island, Empire Tract, Jersey Island, Lower Jones Tract, Upper 
Jones Tract, King Island, Little Mandeville Island, Mandeville Island, McDonald Island, Medford 
Island, Mildred Island, Orwood Island, Palm Tract, Quimbly Island, Rindge Tract, Lower Roberts 
Island, Staten Island, Twitchell Island, Venice Island, Victoria Island, and Woodward Island. In 
second stage screening, these Delta islands were eliminated from further evaluation as practicable 
alternatives due to unwilling sellers, technical constraints associated with multiple owners or 
existing facilities, financial constraints (e.g. relocation or protection of existing facilities and 
utilities reducing the available storage capacity and rate of return), because their potential as a 
site for water storage was low, or because the impacts of these sites would be the same as or 
greater than for the Project Islands.

As discussed in Section 5.3.3, on-site alternatives could feasibly meet the purpose and need. 
Development on the Project Islands (Bacon and Bouldin Islands and Webb and Holland Tracts) 
was also considered to be available to the Applicant, as well as financially and technically 
feasible. Therefore, onsite alternatives were carried forward to the third stage of screening. 

5.5  Third Stage Screening 
Based on the first and second stages of screening, the on-site alternatives, Alternatives 1, 2 and 3 
were carried forward for further analysis. While the No Project Alternative was carried forward in 
previous and current NEPA analyses, it would not meet the purpose and need and thus was 
eliminated above in the first stage of screening. Alternatives 1, 2 and 3 are summarized below and 
for each alternative there is a discussion of the impact of the Project alternatives on aquatic and 
other environmental resources. 

The screening criteria of availability to the Applicant and financial viability are not discussed 
further below as it is assumed based on previous discussions that Alternatives 1, 2 and 3 are all 
available to the Applicant and are financially viable.  

There are no on-site alternatives which could meet the purpose and need while avoiding location 
at an aquatic site or impacts to aquatic resources.  In addition, the water storage and habitat 
creation/preservation aspects of all three alternatives are  necessary for project operation and 
mitigation of impacts to biological and aquatic resources.  

Under Alternative 2, during periods of availability throughout the year, water would be diverted 
onto the Reservoir Islands to be stored and would be discharged from the islands into Delta 
channels for delivery to the places of use in the summer and fall or released for Bay-Delta 
estuary outflow and salinity enhancement in the fall. Discharges from the islands are subject to 
state and federal regulatory standards, endangered species protection measures, and Delta export 
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pumping capacities. Alternative 2 is the applicant’s proposed Project with incorporation of the 
Project BOs, FOC, WQMP, protest dismissal agreements, and other environmental commitments. 
A CMP would be implemented on the two Habitat Islands that would include substantial wetland 
creation. Alternative 2 is described more fully in Chapter 4.0.  

Operations under Alternative 2 would also be consistent with the USFWS and NMFS CVP-SWP 
Operations and Criteria Plan (OCAP) BOs Reasonable and Prudent Alternatives, as necessary, for 
the protection of delta smelt, green sturgeon, Chinook salmon, and steelhead (December 2008 and 
June 2009, respectively). Alternative 2 discharges for increased exports (i.e., water transfer) 
typically would occur during the same 3-month period of July–September that is identified and 
evaluated in the OCAP BOs for delta smelt as the water transfer window when salvage of 
Chinook salmon, steelhead, delta smelt, and other fish of interest generally would be low. In 
addition, some discharge for export to the groundwater banks would occur in the September–
November period; however, all operations under Alternative 2, including but not limited to 
transfers, would be conducted in a manner to be consistent with OCAP BO requirements for the 
Delta Division. 

Analysis of the Project (Alternative 2) 
Ability to Satisfy the Project Purpose 
Alternative 2 satisfies the Project purpose by storing approximately 215 TAF of high-quality 
Delta water on Reservoir Islands for export to the defined places of use and for beneficial use in 
the Delta ecosystem. The location of the Project Reservoir Islands is uniquely situated to capture 
and store high-quality water in the Delta, for export or outflow for beneficial uses, for the 
following reasons: the location allows capture of excess flows from both the Sacramento and San 
Joaquin Rivers; the location is in close proximity to existing water transport infrastructure; and 
the location is in close proximity to existing water transport infrastructure; and the location is 
upstream of “X2” (the 2 ppt salinity isohaline) where Project releases could help to reduce 
salinity levels and increase Delta outflow. Additionally the “percent of inflow” export limits 
specified in the 2006 WQCP will provide operational flexibility enabling the Project to deliver 
water to users with maximum efficiency. This alternative further satisfies the Project purpose by 
providing compensation for impacts to wetlands and wildlife on two Habitat Islands adjacent to 
the Reservoir Islands. 

Wetland and Other Environmental Impacts 
Implementing Alternative 2 would result in the temporary or permanent loss of approximately 
2,861 acres of wetlands and other waters of the U.S (Table 2A). Impacts to all wetland types are 
expected on the Reservoir Islands as a result of construction of the water storage reservoirs. The 
expected wetland impacts for Alternative 1 and 2 are broken out by activity type for Bacon and 
Web in Tables 2B and 2C respectively. Impacts to wetlands and waters of the U.S. on the Habitat 
Islands are restricted to the conversion of 688 acres of farmed wetlands to other wetland types 
and 15 acres of freshwater marshes and canals/ditches to ponds and developed areas as part of 
Project mitigation. Approximately 975 acres of wetlands and waters of the U.S. would be avoided 
or preserved on Bouldin Island and Holland Tract. 
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TABLE 2A 
ALTERNATIVE 1 AND 2 –WETLANDS AND  WATERS OF THE U.S IMPACTS AND MITIGATION 

ON PROJECT ISLANDS 

Wetland Type 
Impact Acres 

(All Islands) 

Preserve Habitat Acres 
(Bouldin Island and 

Holland Tract) 

Created Habitat Acres 
(Bouldin Island 

and Holland 
Tract) 

Wetlands  
Farmed Wetlands 2,195 423 1,465 

Freshwater Marsh 288 302 1,033 

Seasonal Wetlands 0 0 533 

Forested Wetlands 223 120 639 

Tidal Marsh 1 0 0 

Wetlands Subtotal 2,707 845 3,669 

Other Waters 
Canals and Ditches 65 60 65 

Open Water/Pond 83 70 186 

Tidal Channel 6 0 0 

Other Waters Subtotal 154 130 251 

Jurisdictional Waters Total 2,861 975 3,920 

Totals subject to rounding.
SOURCE: ESA, 2012.

TABLE 2B  
ALTERNATIVE 1 AND 2 –WETLANDS AND  WATERS OF THE U.S IMPACTS  

ON WEBB TRACT (IN ACRES) 

Project Activity 

Affected Jurisdictional 
Feature 

Levee  
Expansion Inundation 

Intakes, Outfalls, 
and Attendant 

Facilities 
Total  
Fill

Wetlands 
Farmed Wetland 11.29 1,089.17 0.00 1,100.46 

Freshwater Marsh 5.86 153.11 0.00 158.97 

Forested Wetland 21.09 182.83 0.00 203.92 

Tidal Marsh 0.00 0.00 0.15 0.15 

Subtotal 38.24 1,425.11 0.15 1,463.50 

Other Waters of the U.S. 
Canals and Ditches 0.15 33.42 0.00 33.57 

Permanent Ponds 0.00 83.30 0.00 83.30 

Tidal Channel 0.00 0.00 3.24 3.24 

Subtotal 0.15 116.72 3.24 120.11 
TOTALS 38.29 1,541.83 3.39 1,583.61 

SOURCE: ESA, 2012 
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TABLE 2C 
ALTERNATIVE 1 AND 2 –IMPACTS TO WETLANDS AND  WATERS OF THE U.S  

ON BACON ISLAND (IN ACRES) 

Project Activity 

Affected Jurisdictional 
Feature 

Levee  
Expansion Inundation 

Intakes, Outfalls, 
and Attendant 

Facilities 
Total 
 Fill  

Wetlands 
Farmed Wetland 3.38 403.09 0.00 406.47 

Freshwater Marsh 8.09 108.82 0.00 116.91 

Forested Wetland 0.00 17.99 0.00 17.99 

Tidal Marsh 0.00 0.00 0.76 0.76 

Subtotal 11.47 529.90 0.76 542.13 

Other Waters of the U.S. 
Canals and Ditches 0.42 26.80 0.00 27.22 

Permanent Ponds 0.00 0.20 0.00 0.20 

Tidal Channel 0.00 0.00 3.14 3.14 

Subtotal 0.42 27.00 3.14 30.56 
TOTALS 11.89 556.90 3.90 572.69 

SOURCE: ESA, 2012 

Other environmental impacts include: the loss of aquatic (289 acres) and upland habitat (1,331 
acres) for giant garter snake; the loss of nesting (120 acres) and foraging (11,969 acres) habitat 
for Swainson’s hawk; potential incidental take of federally listed fish species; and, construction 
related impacts to other special-status species. 

The CMP is incorporated in the Project description as environmental commitments, and 
provide compensation for wetland and wildlife habitat impacts by creating and enhancing 
wetlands and wildlife habitat on the Habitat Islands. Construction monitoring and best 
management practices would be implemented during construction of the Reservoir Islands to 
minimize impacts to special status species, in compliance with the Construction Implementation 
Plan. Proposed compensation for project impacts to wetlands and other waters of the U.S. and 
special-status species habitat would occur on the Habitat Islands by preserving and creating 
wetlands and other waters of the U.S. and habitat for giant garter snake and Swainson’s hawk. 
Existing wetlands and other waters of the U.S. on the Habitat Islands would be preserved while 
areas currently used for agriculture would be converted to wetlands including: freshwater marsh, 
seasonal wetlands, cottonwood-willow, Great Valley willow scrub, canals and ditches, and 
permanent ponds. Additional areas would be converted to upland grassland or would remain in 
agricultural use, but would be managed to support foraging habitat for Swainson’s hawk by 
selecting compatible crops such as: alfalfa, tomatoes, safflower, beets and other crops that have 
been shown to support greater Swainson’s hawk foraging activity (Estep, 1989) 

Offsite compensation for impacts to special status fish species would occur on a portion of 
Chipps Island that is owned by the Project Applicant. This area would be placed under a 
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conservation easement with an endowment and would be managed in perpetuity to benefit special 
status fish.

Alternative 1 differs from Alternative 2 only with regard to operating criteria for diversion and 
discharge of stored water. Under Alternative 1, Project discharges would be subject to a conservative 
(strict) interpretation of “percent of inflow” export limits specified in the SWRCB 2006 WQCP. 
As with Alternative 2, Alternative 1 would incorporate the environmental commitments of the 
Project BOs, FOC, WQMP, and protest dismissal agreements, and would be consistent with the 
requirements of USFWS and NMFSCVP-SWP OCAP BOs. 

Impacts under Alternative 1 would be identical to those identified for the Project with the exception 
that Alternative 1 would allow less opportunity for export from the Delta. This would result in 
a minor reduction in potential effects to fish species (by virtue of slightly reduced exports) 
and greater water quality benefits in comparison to Alternative 2 (by virtue of increased 
releases for outflow and water quality). However, the magnitude of difference was not 
considered substantial or great enough to result in a reduced significance determination in 
previous NEPA/CEQA environmental analyses (1995, 2001, 2011), and the extent of impacts to 
waters of the U.S. (including special aquatic sites) would be the same as Alternative 2. 

Ability to Satisfy the Project Purpose 
Alternative 1 satisfies the Project purpose by storing approximately 215 TAF of high-quality 
Delta water on Reservoir Islands for export to defined places of use and for beneficial use in the 
Delta ecosystem. As discussed for Alternative 2, the location of the Project Reservoir Islands is 
uniquely situated to capture and store high-quality water in the Delta, for export or outflow for 
beneficial uses, for the following reasons: the location allows capture of excess flows from both 
the Sacramento and San Joaquin Rivers; the location is in close proximity to existing water 
transport infrastructure; and the location is upstream of X2 where Project releases would reduce 
salinity levels and increase Delta outflow. Under this alternative, a conservative (strict) 
interpretation of the “percent of inflow” export limits specified in the 2006 WQCP would be 
taken. For this reason Alternative 1 has reduced opportunities for export for water supply in 
comparison to Alternative 2.   

This alternative would satisfy the Project purpose of providing compensation for impacts to 
wetlands and wildlife habitat by implementing the CMP on two Habitat Islands. 

Wetland and Other Environmental Impacts 
Implementing Alternative 1 would result in the same amount of temporary or permanent loss of 
wetlands and other waters of the U.S. as Alternative 2 (Table 2). Other environmental impacts 
include: the loss of aquatic (289 acres) and upland habitat (1,331 acres) for giant garter snake; the 
loss of nesting (120 acres) and foraging (11,969 acres) habitat for Swainson’s hawk; potential 
incidental take of federally listed fish species; and, construction related impacts to other special 
status species. Approximately 975 acres of wetlands and waters of the U.S. would be avoided or 
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preserved on Bouldin Island and Holland Tract. These impacts and avoidance/preservation 
acreage would be the same as Alternative 2. 

If less water is discharged for export in comparison to Alternative 2, impacts to fish species of 
concern would be reduced as discussed in the 2011 POU-EIR. The reduced impacts are related to 
decreases in SWP entrainment and migration mortality for Chinook salmon, steelhead, longfin 
smelt, delta smelt and green sturgeon due to decreased exports of Project water. However, the 
difference was not enough to result in a change in significance as both Alternatives 1 and 2 would 
have significant and unavoidable impacts to fish species of concern. Under Alternative 1, additional 
water may be available for Delta outflow or estuarine habitat improvements in comparison to 
Alternative 2. However, the difference does not necessarily translate into reduced impacts as both 
alternatives would be required to adhere to strict water quality requirements as a result of the WQMP.   

The CMP is incorporated in the Project description as an environmental commitment and provides 
compensation for wetland and wildlife habitat impacts by creating and enhancing wetlands and 
wildlife habitat on the Habitat Islands. Construction monitoring and best management practices 
would be implemented during construction of the Reservoir Islands to minimize impacts to special-
status species, in compliance with the Construction Implementation Plan. Proposed compensation 
for project impacts to wetlands and other waters of the U.S. and special status species habitat 
would occur on the Habitat Islands by preserving and creating wetlands and other waters of the 
U.S. and habitat for giant garter snake and Swainson’s hawk. Existing wetlands and other waters 
of the U.S. on the Habitat Islands would be preserved while areas currently used for agriculture 
would be converted to wetlands including: freshwater marsh, seasonal wetlands, cottonwood-
willow, Great Valley willow scrub, canals and ditches, and permanent ponds. Additional areas 
would be converted to upland grassland or would remain in agricultural use but would be 
managed to support foraging habitat for Swainson’s hawk by selecting compatible crops such as: 
alfalfa, tomatoes, safflower, beets and other crops that have been shown to support greater 
Swainson’s hawk foraging activity (Estep, 1989) 

Offsite compensation for impacts to special status fish species would occur on a portion of Chipps 
Island that is owned by the Project Applicant. This area would be placed under a conservation 
easement with an endowment and would be managed in perpetuity to benefit special status fish.   

Under Alternative 3, all four Project Islands would be managed for year-round diversion and 
storage of water. This alternative represents the maximum water appropriations that would be 
achieved under all Delta Wetlands’ water right applications. It also represents the maximum 
amount of water storage that would be feasible on the four Project Islands based on levee height 
and internal elevation. Storage capacity under Alternative 3 would total an estimated 406 TAF. 
Project operations under this alternative would be the same as those under the Project with respect 
to diversion, discharge, and recreation operations and construction of recreation facilities. Water 
storage operations would require substantial investments in internal levee construction on Bouldin 
Island. A habitat reserve would be created north of State Route (SR) 12 on Bouldin Island to partially 
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compensate for wildlife and wetland impacts associated with water storage operations. Additional 
offsite wildlife habitat and wetland compensation would be required for this alternative.  

Ability to Satisfy the Project Purpose 
Alternative 3 satisfies the Project purpose by storing approximately 406 TAF of high-quality 
Delta water on Reservoir Islands for export to defined places of use and for beneficial use in the 
Delta ecosystem. As discussed for Alternative 1 and 2, the location of the Project Reservoir 
Islands is uniquely situated to capture and store high-quality water in the Delta, for export or 
outflow for beneficial uses, for the following reasons: the location allows capture of excess flows 
from both the Sacramento and San Joaquin Rivers; the location is in close proximity to existing 
water transport infrastructure; and the location is upstream of X2 where Project releases would 
reduce salinity levels and increase Delta outflow. The operations of the four Reservoir Islands 
would be subject to the same interpretation of the “percent of inflow” export limits specified in 
the WQMP as the Project, providing operational flexibility to meet the needs of the south of the 
Delta users. 

This alternative would not satisfy the Project purpose of providing compensation for impacts to 
wetlands and wildlife habitat. Limited wetland and wildlife habitat compensation is available on 
Bouldin Island outside of the water storage area; additional compensation habitat would have to 
be located offsite. Offsite compensation is less desirable than onsite compensation because it 
would most likely occur at a greater distance from the impact site and would not be covered by 
the CMP.

Wetland and Other Environmental Impacts 
Impacts to aquatic resources, wildlife habitat, and other sensitive natural resources would be 
greater under Alternative 3 than under Alternatives 1 and 2. For aquatic resources, Alternative 3 
would result in the temporary or permanent loss of approximately 3,699 acres of wetlands and 
other waters of the U.S. as shown in Table 3A. The expected wetland impacts for Alternative 3 
are broken out by activity type for Bacon and Web in Tables 2B and 2C (above) and for Holland 
and Bouldin in Tables 3B and 3C below. Alternative 3 would also result in the loss of aquatic 
(734 acres) and upland habitat (2,582 acres) for giant garter snake; the loss of nesting (212 acres) 
and foraging (18,268) habitat for Swainson’s hawk, which are greater impacts than  Alternatives 
1 and 2. The CMP would not apply to this alternative since there would not be any dedicated 
Habitat Islands. The avoided northern portion of Bouldin Island contains approximately 139 acres 
of jurisdictional waters (ESA, 2012) and would be managed as the North Bouldin Habitat Area 
(NBHA). Approximately 50 acres of perennial ponds, 330 acres of seasonal managed wetland 
habitat, 170 acres of corn and wheat, 200 acres of riparian woodland, and 125 acres of herbaceous 
upland would be established and managed for wildlife in the NBHA. This would provide some 
but not all of the compensation for impacts to aquatic and biological resources.  
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TABLE 3A
ALTERNATIVE 3 – IMPACTS TO WETLANDS AND  WATERS OF 

THE U.S ON PROJECT ISLANDS 

Wetland Type 
Impact Acres 
(All Islands) 

Wetlands  
Farmed Wetlands 2,503 

Freshwater Marsh 571 

Forested Wetlands 341 

Tidal Marsh 1 

Wetlands Subtotal 3,416 

Other Waters 
Canals and Ditches 124 

Open Water/Pond 153 

Tidal Channel 6 

Other Waters Subtotal 283

Jurisdictional Waters Total 3,699 

NOTE: Totals subject to rounding. 
SOURCE: ESA, 2012.

TABLE 3B 
ALTERNATIVE 3 – IMPACTS TO WETLANDS AND WATERS OF THE U.S  

ON HOLLAND TRACT (IN ACRES) 

Project Activity 

Affected Jurisdictional Feature Levee Expansion Inundation Total Fill  

Wetlands 
Farmed Wetland 21 594 615 

Freshwater Marsh 15 157 173 

Forested Wetland 10 98 108 

Tidal Marsh 0 0 0 

Subtotal 46 849 895 

Other Waters of the U.S. 
Canals and Ditches 0 19 19 

Permanent Ponds 4 64 68 

Tidal Channel 0 0 0 

Subtotal 4 83 87 
TOTALS 50 932 982 

SOURCE: ESA, 2012 
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TABLE 3C 
ALTERNATIVE 3 – IMPACTS TO WETLANDS AND WATERS OF THE U.S ON BOULDIN 

Project Activity 

Affected Jurisdictional 
Feature Levee Expansion Inundation Total Fill 

Wetlands 
Farmed Wetland 22 360 382 

Freshwater Marsh 26 97 123 

Forested Wetland 2 8 10 

Tidal Marsh 0 0 0 

Subtotal 50 465 514 

Other Waters of the U.S. 
Canals and Ditches 0 44 44 

Permanent Ponds 0 1 1 

Tidal Channel 0 0 0 

Subtotal 0 45 45 
TOTALS 50 509 559 

SOURCE: ESA, 2012 

Inundation of Bouldin Island and Holland Tract, which is only proposed under Alternative 3 
would increase the risk of fog hazards on State Route 12 and have significant and unavoidable 
impacts to three prehistoric archaeological sites on Holland Tract.  
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CHAPTER 6.0 

Three alternatives, Alternatives 1, 2 and 3 were considered practicable given the defined screening 
criteria in Chapter 5.0. Of these alternatives, Alternative 3 has the greatest impact to environmental 
resources due to the increased level of water diversion and storage on Bouldin Island and Holland 
Tract. Alternative 3 would result in approximately 29 percent greater impacts to jurisdictional 
waters or approximately 3,699 acres of impacts in comparison to 2,861 acres under Alternatives 1 
and 2. Impacts to foraging habitat for Swainson’s hawk and habitat for giant garter snake would 
be greater under Alternative 3. Inundation of Holland Tract and Bouldin Island (south of State 
Route 12) would result in significant and unavoidable impacts to cultural resources. Thus, Alternative 
3 was not considered the environmentally superior alternative. Furthermore, Alternative 3 would 
be inconsistent with the FOC and BOs previously issued for the project and does not have the 
benefits associated with implementation of the CMP. 

Both Alternative 1 and Alternative 2 would achieve the project purpose and need by diverting and 
storing water for export to the proposed places of use while meeting water quality and flow 
requirements. Alternative 2 best meets the project purpose and need by providing greater flexibility 
and additional opportunity for export while still adhering to water quality requirements. Alternative 
1 has the potential for slightly reduced environmental impacts related to fish species due to reduced 
export; however, the reduced impact would not result in a change in significance as both Alternatives 
1 and 2 would have significant and unavoidable impacts to fish species of concern. Alternative 1 
has the potential for greater benefits to Delta water quality, as reduced export under Alternative 1 
would provide opportunities for water quality improvement; however, both Alternatives 1 and 2 
would be required to implement strict water quality requirements in the WQMP which would reduce 
impacts under both alternatives to a less-than-significant level. Alternative 1 does not substantially 
lessen, mitigate or avoid any significant impacts that would occur under Alternative 2.  

The effects of Alternative 1 and 2 were determined in the 2001 FEIS and 2010 POU-EIR to be 
nearly identical, particularly when considering the restrictions on operations imposed by biological 
opinions and protest dismissal agreements. Alternative 2 would best fulfill the purpose and need 
by providing the potential for more export and reliability in comparison to Alternative 1. Therefore, 
Alternative 2, as mitigated by the biological opinions and other project limits, is considered the 
Least Environmentally Damaging Practicable Alternative which fulfills the basic project purpose.
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cultural operations would be conducted on the row­
project islands. This activity would decrease the supply 
of high-quality water in the Delta. This alternative would 
not cootribute to meeting the existing and futw"e needs for 
high-quality water in the Delta for export and outflow. 

The No-Project Alternative was eliminated from 
further evaluation as a practicable alternative to the pro­
posed project because it would decrease the availability 
of high-quality water in the .J;)elta for sale for export south 
of the Delta or as outflow to San Francisco Bay. How­
ever, for purposes of satisfying the requirements of 
NEP A and CEQA and for comparing alternatives, the 
No-Project Alternative is analyzed in the EIRIEIS, as 
discussed below Wlder "Alternatives Analyzed in this 
Biological Assessment". 

Reoperation of the CVP 
and tbeSWP 

Under this alternative, DWR and Reclamation would 
further integrate and consolidate operations of the CVP 
and the SWP. Currently, the federal and state water 
projects operate their systems Wlder different sets of 
rules. Integrating the CVP and the SWP would facilitate 
greater operational flexibility of the two systems and 
could facilitate improved water management throughout 
California's water system. A more efficient water system 
could result from better coordination of groundwater and 
surface water supplies and deliveries and easier imple­
mentation of water conservation techniques, market­
based water transfers, and groundwater management. 

Req>eration of the CVP and the SWP, as described 
above, would require combined management of the CVP 
and the SWP to increase the operational flexibility of the 
two projects and therefore result in a more efficient water 
storage and delivery system. This alternative could 
increase the supply of high-quality water in the Delta for 
sale for export. south of the Delta or as Delta outflow to 
San Francisco Bay. 

-
CVP facilities are operated for several distinct, and 

at times conflicting, pmposes, including water supply for 
agricultural and urban uses, hydroelectric power gener­
ation, water quality maintenance, flood control, naviga­
tion, recreation, and fish and wildlife benefits. Many 
institutional, legal, and economic considerations are asso­
ciated with the transfer of the C VP. 

This alternative has not been sufficiently defmed to 
determine whether it could achieve the project purpose of 
increasing the supply of high-quality water in the Delta. 
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It is presently impossible to estimate how much the com­
bined management of the CVP and SWP would contri­
bute to increasing the quantity of high-quality water in the 
Delta. 

Reoperation of the CVP and the SWP is not an 
available alternative to the project proponent. No role 
exists for a private participant in the management of an 
integrated CVP and SWP system .. Financial implications 
of the reoperation of the CVP and the SWP are Wlcertain. 
The alternative could require substantial financial invest­
ments to evaluate, negotiate, plan, and implement CVP 
transfer and coordinated management of the two systems. 

For the reasons stated above, reoperation of the CVP 
and the SWP was eliminated from further evaluation as a 
practicable alternative. 

Water Conservation Alternative 

Under this alternative, an entity (presumably govern­
mental) would implement a water conservation program 
that would result in increased supplies of water in the 
Delta. Conservation measures for residential develop­
ments include retrofitting existing residences and con­
structing new developments with low-flow fiXtw"es and 
appliances, relandscaping existing developments and 
landscaping new developments with drought-tolerant 
plants, and installing drip irrigation systems. Conser­
vation measures for commercial and industrial uses 
include landscaping with xerophytic plants to reduce irri­
gation to a minimum, retrofitting existing structw"es, con­
structing new developments with low-flow fixnu-es, recy­
cling water, and repairing leaks. Conservation measures 
for agricultw"e include furrow irrigation techniques, irri­
gation management. and irrigation system assessment. 

DWR (1994) estimated that urban and agricultural 
water conservation programs might achieve 3 MAF of 
demand reduction statewide by 2020. This demand 
reduction was accounted for in the DWR (1994) pro­
jections for long-term California water demand. It is not 
possible to estimate the extent to which a reduction in 
California water demand would reduce demand in the 
Delta watershed, or how a reduction in demand in the 
Delta might conuibute to increased Delta water supply. 
Therefore, the water conservation alternative cannot be 
defined sufficiently to support the conclusion that it 
would be able to satisfy the project purpose. 

Water conservation, on a very small scale, is avail­
able to the project applicant DW could implement water 
COnseiVation efforts for intensified agriculnu-al uses on its 
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four Delta islands, but these efforts would not generate a 
measurable supply of water for sale for export or outflow. 
Conservation on a scale broad enough to have the poten­
tial to supply a minimwn amount of water would require 
public, institutional, local agency, private industry, and 
agricultural community participation and would therefore 
be unavailable as a project alternative to DW. 

For the reasons stated above, the water conservation 
alternative was eliminated from further evaluation as a 
practicable alternative. 

Water Transfen Alternative 

The water transfers alternative would consist of 
voluntary, market-based temporary and long-term water 
transfers directly using the Delta. The voluntary transfer 
of water has the potential to be an important means of 
achieving better water management in California. The 
California Legislature has declared that the established 
policy of the state is to facilitate voluntary water transfers 
and has directed DWR, SWRCB, and all other state 
agencies to encowllge voluntary water transfers (Califor­
nia Water Code Sections 109 and 475). 

Voluntary, market-based temporary and long-term 
water transfers directly using the Delta could increase the 
supply of high-quality water in the Delta for sale for 
export and/or outflow. Although DW could act as a type 
of broker for potential suppliers and buyers of market 
water, the feasibility of ·this role is highly speculative. 
The role DW would play in this alternative is not defined 
clearly enough to allow -proper evaluation of the financial 
feasibility of DW being a broker in -the water transfer 
market A broker may not have a fmancially feasibly role 
in the water transfer market if suppliers and buyers con­
tract directly with each other without the aid of a broker. 

Water transfers can be short term ( 1 year or less) or 
long term Many short-term water transfers were imple­
mented through the State Drought Water Bank in 1991 
and 1992 (DWR 1994). Short-term transfers are typi­
cally based on fallowing of irrigable agricultural land for 
short periods or on temporary shifts of supplies not need­
ed by the seller on an interim basis. Long-term transfers 
that could increase water supply to the Delta are not suffi­
ciently defmable to be considered a practicable alterna­
tive to meet the project purpose. Because of the tempo­
rary or interim nature of these transfers, they cannot 
achieve the basic project purpose of long-term increase 
in Delta water supply. 
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As stated above, the water transfers alternative was 
eliminated from further evaluation as a practicable 
alternative because: 

• it would not realistically be available to the 
project proponent, 

• it is not defmable as a program of long-term 
transfers to increase Delta water supply, 

• temporary transfers cannot meet the long-term 
project purpose, and 

• the alternative may have limited fmancial feasi­
bility for DW as a participant. 

OFFSITE STRUCI'URAL 
ALTERNATIVES 

Non-Delta Water Storage 
or Conjunctive Use 

Non-Delta water storage entails the construction of 
storage facilities with the capacity to store high-quality 
water for later use for Delta export or outflow. Such 
storage facilities could include surface water storage 
reservoirs or groundwater storage basins. Such facilities 
also could be operated conjunctively to improve overall 
supply reliability. 

Agencies that are responsible for municipal, region­
al, state, and federal water systems are presently consid­
ering non-Delta options for offstream storage between the 
Delta and places of use (e.g., Los Banos Grandes Reser­
voir, Kern Water Bank, Domenigoni Reservoir, and the 
Los Vaqueros Project) (DWR 1 994). These entities are 
also pursuing several options for conjunctive use of 
groundwater basins to produce drought-year water sup­
plies(DWR 1994). 

Under this alternative, a water storage facility could 
be constructed and operated to increase the long-term 
supply of high-quality water in the Delta. Similarly, a 
conjunctive use program could be developed to increase 
Delta water supplies in drought years. 

Conjunctive use programs require sponsorship and 
direction by regional water districts that coordinate man­
·agement of large areas of irrigated farmland and defmed 
groundwater basins in combination with centralized 
points for surface water diversions. Therefore, a con­
jtmctive use water management program does not appear 
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to be available to the project proponent. Furthermore, a 
conjunctive use program would not increase Delta water 
supplies over the long term but could increase Delta 
inflows in dry years. 

As stated above, this alternative was eliminated from · 
further evaluation as a practicable alternative for the 
following reasons: 

• definable options that might be implemented 
under this alternative by 2020 are not available 
to the project proponent; 

• other options require extensive investigation to 
determine their financial feasibility or their 
compatibility with a long-term Delta solution 
and thus are not currently defmable; and 

• conjunctive use programs might increase Delta 
water supplies only in drought years and are not 
available to the project proponent. 

Water Storage on Otber 
Delta Islands 

This alternative could include using any number of 
the islands in the Delta other than DWs Bacon and 
BouldinlslandsandHolland and Webb Tracts to provide 
water storage for later sale for export or outflow. The 
facilities and operations used for this alternative would be 
the same as those described for Alternatives 1 and 2. 

Although this alternative was generally available to 
the project proponent at the time of initial project plan­
ning, specific islands were tmavailable and certain factors 
particular to each Delta island affect the fmancial feasi­
bility of using an island as a potential site for water 
storage. Therefore, this alternative was eliminated from 
evaluation as a practicable alternative. 

Sierra Supply _Sources 

Under Sierra Supply Source alternatives, the OW 
project would involve securing additional water rights 
from sources in the Sierras and distributing them to the 
CVP and SWP. A Sierra supply source could potentially 
be developed at the following locations: 

• Upper American River Basin, 
• Upper Feather River Basin, 
• Putah Creek Basin, 
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• Sacramento River Basin, 
• Stanislaus River Basin, 
• Cosumnes River Basin, 
• Mokelumne River Basin, 
• Calaveras River Basin, 
• Tuolumne River Basin, and 
• Southern San Joaquin River Basin. 

Water rights for Sierra streams would be difficult to 
obtain and any rights would probably contain severe 
restrictions on the rate and timing of diversions. Potential 
negative impacts on current Sierra water users would be 
likely, especially during critically dry water years. 
Attempts by current water right holders to obtain addi­
tional Sierra supplies have met with strong opposition 
from both enviromnental groups and regulatory agencies. 
Major, tmavoidable environmental impacts from a Sierra 
supply source would be likely to affect fisheries resources 
in Sierra source streams. (CCWD 1992). 

Because the Sierra supply alternatives would face 
extremely difficult institutional hurdles and would have 
severe environmental effects, they were removed from 
further analysis. 

Groundwater Management 

Under the Groundwater Management Alternative, 
OW would secure rights to a quality of water from the 
Delta, then divert that water and convey it to a ground­
water storage basin. The water from the basin would 
then be pumped out and conveyed back to the Delta to be 
sold to the CVP and SWP. Groundwater basins that 
could be used for this purpose include the Livermore 
Valley Basin and the San Joaquin County Basin. 

The use of the Livermore Valley Basin for storing 
groundwater would entail significant costs and has many 
technical constraints. The capital cost of this alternative 
was estimated to be $380 million in 1988 dollars. ·The 
technical constraints include problems associated with 
the siting of facilities, impacts on current users of the 
groundwater basin and potential overdrafting problems at 
individual wells. (CCWD 1992). 

The use of the San Joaquin County Basin for storing 
groundwater would also entail significant costs and tech­
nical constraints. The capital cost of this alterative was 
estimated to be $415 million in 1988 dollars. The major 
technical constraints associated with this alternative are 
groundwater recharging and jurisdictional constraints. 
(CCWD 1992). 
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Because of the costs and the technical constraints 
involved, both of the alternative grotmdwater basin alter­
natives are considered infeasible and were removed from 
further analysis. 

Desalination 

Under the Desalination alternative, DW would 
establish a desalination facility near a source of salt or 
brackish water and would operate the facility to provide 
a new source of water. This water would then be sold to 
the; CVP or the SWP. Five desalination processes were 
considered: 

• distillation, 
• reverse osmosis, 
• electrodialysis or electrodialysis reversal, 
• ion exchange, and 
• freeze desalination. 

The primary disadvantage of distillation is the high 
cost. Also, distillation will not remove most volatile 
substanoes (mcluding many currently regulated synthetic 
organic compotmds). Reverse osmosis is effective in 
removing contaminants but has a very high cost ($1.00 to 
$7,00 per 1,000 gallons). Electrodialysis and electro­
dialysis reversal (EDIEDR) will not remove uncharged 
molecules and therefore will not remove organic com­
pounds). Ion exchange is rarely used for salt removal on 
a large scale and the disposal of wastes pose significant 
economic and envirorunental problems. Freeze desalina­
tioo is very complicated and in the early stages of devel­
opment. Also, it is most feasible in areas where the 
ambient temperature remains below freezing for extended 
periods of time. (CCWD 1992). 

Because of the cost, effectiveness and environmental 
problems associated with these desalination alternatives, 
they were removed from further analysis. 

Other Reservoir Sites 

Under the Other Reservoir Sites alternatives, DW 
would secure rights to a quality of water from the Delta, 
then divert that water and convey it to an offsite reservoir 
site for storage. When needed, the water would be trans­
ported back to the Delta for sale to the CVP or SWP. 
Thirty-two alternative sites throughout Contra Costa 
County were considered (CCWD 1992). 
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All of these alternative reservoir sites have signifi­
cant problems associated with them including economic 
feasibility, environmental impacts, and technical con­
straints. Because of these problems, all alternative reser­
voir site alternatives were removed from further analysis. 

ONSITE STRUCfURAL 
ALTERNATIVES 

The oosite DW project alternatives represent a range 
of project operations that would meet the basic project 
purpose. Any of the configurations could provide high­
quality water in the Delta for export or outflow over the 
long tenD. The onsite alternatives would be implemented 
on the four islands presently owned wholly or in part by 
DW and therefoce are available to the project proponent. 
The onsite alternatives are generally fmancially feasible. 
All onsite alternatives would operate in full compliance 
with the objectives of the 1995 WQCP and all other app­
licable Delta water quality criteria, endangered species 
protection measures, and water system operational con­
straints. 

The onsite alternatives are practicable operational 
scenarios that would meet the basic project purpose and 
were carried forward for analysis in the EIRIEIS. 

Alternatives 1 and 2 

As described in Section 3, DWs proposed project is 
represented by two operational scenarios, Alternatives I 
and 2, which differ only with regard to operating criteria 
for discharge of stored water. The proposed project con­
sists of operation of Bacon Island and Webb Tract 
(reservoir islands) for their maximum water storage capa­
bilities and Bouldin Island and Holland Tract (habitat 
islands) for their wetland and wildlife habitat values. 
During nonstorage periods, incidental shallow-water 
wet1ands and waterfowl habitat would be available on the 
reservoir islands. 

Alternative 3 

Under this alternative, all four DW islands (Bacon 
and Bouldin Islands and Holland and Webb Tracts) 
would be operated for their maximum water storage 
capabilities. Diversions and discharges to the islands 
would be conducted sequentially to maximize seasonal 
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wetland and waterfowl habitat during the nonstorage 
periods. 

Levees on the islands would be constructed for 
maximlDll pool elevations of +6 feet. DW diversion and 
discharge operations would be the same as under Alter­
native 2. 

FIRST-STAGE EVALUATION 

The first-stage evaluation generally analyzes the 
alternatives to eliminate those that would not reasonably 
meet the overall project purpose but does not strictly 
defme practicable alternatives. A swnmary of the first­
stage screening evaluation is presented in Table 5-1. 

No-Project Alternative 

The No-Project Alternative would not satisfy the 
project purpose. Under this alternative, intensified agri­
culture would be conducted on the four project islands. 
This activity would decrease the supply of high-quality 
water in the Delta. This alternative would not contribute 
to meeting the existing and future needs for high-quality 
water in the Delta for export and outflow. 

The No-Project Alternative was eliminated from 
further evaluation as a practicable alternative to the pro­
posed project because it would decrease the availability 
of high-quality water in the Delta for sale as export south 
of the Delta or as outflow to San Francisco Bay. 

Reoperation of the SWP 
and theCVP 

Reoperation of the SWP and the CVP, as described 
above, would require combined management of the SWP 
and the CVP to increase the opq.ational flexibility of the 
two projects and therefore result in a more efficient water 
storage and delivery system. This alternative could in­
crease the supply of high-quality water in the Delta for 
sale to export south of the Delta or Delta outflow to San 
Francisco Bay. 

To facilitate coordinated management and increased 
flexibility of the two water management systems, Gover­
nor Wilson and U.S. Secretary of the Interior Manuel 
Lujan signed a Memorandum of Agreement in March 
1992 that outlined the process for transferring the CVP to 
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California for control. Such a transfer will require auth­
orizing legislation by Congress, envirorunental assess­
ments under NEPA and CEQA, and negotiation of 
detailed terms and conditions for the transfer. The mem­
orandum recognized that the transfer process will require 
many years to complete. 

CVP facilities are operated for several distinct, and 
at times conflicting, purposes, including water supply for 
agricultural and urban uses, hydroelectric power genera­
tion. water quality maintenance, flood control, navigation, 
recreation, and fish and wildlife benefits. Many institu­
tional, legal, and economic considerations are associated 
with the transfer of the CVP. 

This alternative has not been sufficiently defmed to 
determine whether it could achieve the project purpose of 
increasing the supply of high-quality water in the Delta. 
It is presently impossible to estimate how much water the 
combined management of the SWP and the CVP would 
yield to increase the quantity of high-quality water in the 
Delta. 

Reoperation of the SWP and the CVP is unavailable 
to the project proponent. A role for a private participant 
in the management of an integrated SWP and CVP 
system does not exist. Financial implications of there­
operation of the SWP and the CVP are uncertain. The 
alternative could require substantial. fmancial investments 
to evaluate, negotiate, plan, and implement CVP transfer 
and coordinated management of the two systems. 

Reoperation of the SWP and the CVP is eliminated 
from further evaluation as a practicable alternative to the 
proposed project. This alternative cannot be defmed 
sufficiently to determine whether it would increase the 
availability of high-quality water in the Delta. Addition­
ally, this alternative is unavailable to DW and could have 
substantial financial limitations. 

Water Conservation 
Alternative 

Under this alternative, water conservation programs 
would be implemented for urban and agricultural water 
users to increase the supply of high-quality water in the 
Delta for export south of the Delta or Delta outflow to 
San Francisco Bay. DWR (1994) evaluated water con­
servation as an option to reduce the long-term demand for 
water in California Permanent reductions in demand are 
expected from urban water conservation under the 
Memorandum of Understanding (MOU) Regarding 
Urban Water Conservation, adopted by more than 100 
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major urban water agencies as of December 1992. 
Under the MOU, best management practices are to be 
implemented by the water agencies by 2001. 

Under state and federal1egislation, agricultural water 
conseiVation is also expected to permanently reduce 
water demand The CVPIA requires more intensive agri­
cultural water conservation. California Assembly Bill 
3616 required DWR to develop a list of efficient water 
management practices to be implemented by agricultural 
water users. Retirement of marginal agricultural lands 
(e.g., poorly drained soils in the San Joaquin Valley) will 
also permanently reduce water demand. (DWR 1994.) 

DWR (1994) estimated that urban and agricultural 
water conservation programs might achieve 3 MAF of 
demand reduction statewide by 2020. This demand 
reduction was accoWlted for in the DWR (1994) projec­
tions for long-term California water demand. It is not 
possible to estimate the extent to which a reduction in 
California water demand would reduce demand in the 
Delta watershed, or how a reduction in demand in the 
Delta might contribute to increased Delta water supply. 
Therefore, the water conservation alternative carutot be 
defined sufficiently to conclude that it would be able to 
satisfy the project purpose. 

Water conservation, on a very small scale, is avail­
able to the project applicant OW could implement water 
conservation effa1s foc intensified agricultural uses on its 
four Delta islands, but these efforts would not generate a 
measurable supply of water for sale as export or outflow. 
Cooservation on a scale broad enough to have the poten­
tial to supply a minimum amoWlt of water would require 
public, institutional, local agency, private industry, and 
agricultural community participation, and would therefore 
be unavailable to OW. 

The water conservation alternative was eliminated 
from further evaluation as a practicable alternative to the 
proposed project This alternative carutot be defmed suf­
ficiently to determine whether it would increase the avail­
ability of high-quality water in the Delta. Additionally, 
this alternative is unavailable to OW. 

Water Transfers Alternative 

This alternative could potentially satisfy the project 
purpose. Voluntary, market-based temporary and long­
term water transfers directly using the Delta could in­
crease the supply of high-quality water in the Delta for 
sale as export and/or outflow. 
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The water transfers alternative may be available to 
the project proponent. Although OW could act as a type 
of broker for potential suppliers and buyers of market 
water, the feasibility of this role is highly speculative. 
The role OW would play in this alternative is not defined 
clearly enough for proper evaluation of the fmancial 
feasibility of OW being a broker in the water transfers 
market A broker may not have a fmancially feasible role 
in the water transfers market if suppliers and buyers 
contract directly with each other without the aid of a 
broker. 

Water transfers can be short term (1 year or less) or 
long term. One long-term transfer has reached the de­
tailed planning stage; under an agreement between MWD 
and Imperial Irrigation District, approximately 70 TAF 
produced by canal lining will be permanently transferred 
to MWD. Long-term transfers that could increase water 
supply to the Delta are not sufficiently defmable to be 
considered a practicable alternative to meet the project 
purpose. 

Many short-term water transfers were implemented 
through the State Drought Water Bank in 1991 and 1992 
(DWR 1994). Short-term transfers are typically based on 
fallowing of irrigable agricultural land for short periods 
or on temporary shifts of supplies not needed by the seller 
on an interim basis. Because of the temporary or interim 
nature of these transfers, they carutot achieve the basic 
project purpose of long-term increase in Delta water 
supply. 

The water transfers alternative was eliminated from 
further evaluation as a practicable alternative to the pro­
posed project because: 

• it would not realistically be available to the 
project proponent, 

• it is not defmable as a program of long-term 
transfers to increase Delta water supply, 

• temporary transfers carutot meet the long-term 
project purpose, and 

• it may have limited fmancial feasibility for OW 
as a participant. 

Non-Delta Water Storage and 
Conjunctive Use 

This alternative could potentially satisfy the project 
purpose. Under this alternative, a water storage facility 
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could be constructed and operated to increase the long­
tam supply ofhigh-quality water in the Delta. Similarly, 
a conjunctive use program could be developed to increase 
Delta water supplies in drought years. 

DWR (1994) examined options, termed Level I, for 
increasing statewide water supplies using storage projects 
and conjunctive use that may be implementable by 2020. 
'I'llree Level I options being pursued by state and federa1 
agencies may potentially increase Delta water supplies or 
the efficiency of their management: 

• Interim South Delta Water Management Pro­
gram (to enhance circulation and allow use of 
additional Delta export pumping capacity), 

• long-term Delta solution (including Los Banos 
Grandes Reservoir and Kern Water Bank) being 
studied by the Bay-Delta Oversight Council, 
and 

• American River Flood Control Project to re­
establish use of present Folsom Lake flood 
control reservation for water supply. 

DWR (1994) also lists nine local water supply 
projects that may be implementable by 2020. Most of 
these are in coastal or southern Ca1ifomia. The one loca1 
option upstream of the Delta (i.e., El Dorado County 
Water Agency) will reduce Delta inflow by approxi­
mately 24 T AF if it is implemented. 

Another local option for level I water supply is the 
Los Vaqueros Project of CCWD; this project will be 
supplied by diversions from the Delta but theoretically 
could be operated to discharge water back to the Delta. 
The Los Vaqueros Project is designed to increase the 
reliability of CCWD water supplies, not to increase the 
amount of those supplies. Also, the Los Vaqueros 
Project has recently received its state and federal permits 
(e.g., Section 404) and is proceeding with construction 
this year. Adding to the storage capacity of the Los V a­
queros Project as an a1temative to the proposed project is 
not practicable because the cap~city ofLos Vaqueros is 
unavailable to DW and the two projects have different 
purposes and are in different stages of permitting. 

Thus, none of the Level I local options appeared to 
be able to meet the basic project purpose of increasing 
long-term Delta water supplies. 

DWR (1994) lists Level II water supply options that 
require extensive investigation and analysis before they 
may be implementable. Potential Level TI storage 
projects that could increase Delta water supplies consist 
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of the Red Bank Project (new reservoirs in Cottonwood 
Creek watershed), Shasta Lake Enlargement, Clair Engle 
Lake Enlargement, Westside (Sacramento Va1ley) Reser­
voirs, and American River Watershed Investigation. 
Examinations of these options are on hold indefmitely or 
delayed because of the need to firSt resolve Delta water 
management issues or because of their high costs (DWR 
1994). 

DWR is actively conducting studies of two Level II 
conjunctive use programs that could increase Delta water 
supplies in drought years: the Stanislaus-Calaveras River 
Water Use Program and the Sacramento Valley Con­
junctive Use Program. Under these conjunctive use 
programs, swface water is diverted from rivers and used 
for agricultura1 irrigation and groundwater recharge 
during wet years. During dry years, however, irrigation 
water is pumped from groundwater, and surface water is 
left in the rivers to contribute to Delta inflow. 

These types of conjunctive use programs require 
sponsorship and direction by regiona1 water districts that 
coordinate management of large areas of irrigated farm­
land and defined groundwater basins in combination with 
centra1ized points for surface water diversions. There­
fa-e. a conjunctive use water management program does 
not appear to be available to the project proponent. Fur­
thetmore, a conjunctive use program would not increase 
Delta water supplies over the long-term but could in­
crease Delta inflows in dry years. 

Non-Delta water storage and conjunctive use was 
eliminated from further evaluation as a practicable a1ter­
native to the proposed project for the following reasons: 

• definable options that might be implemented 
under this alternative by 2020 are not available 
to the project proponent; 

• other options require extensive investigation to 
determine their fmancial feasibility or their 
compatibility with a long-term Delta solution 
and thus are not currently defmable; and 

• conjunctive use programs might increase Delta 
water supplies only in drought years in addition 
to not being ayailable to the project proponent. 

Water Storage on Other 
Delta Islands 

For the purposes of the ftrst-stage evaluation, this 
was considered as one a1temative, rather than an unlimi-
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ted number of combinatioos of the 22 islands in the Delta 
other than the DW islands. This alternative would be 
able to satisfY the project purpose. Under this alternative, 
water would be stored on a combination of other Delta 
islands with sufficient capacity to reasonably increase the 
supply of high-quality water in the Delta, for sale as 
export south of the Delta or Delta outflow to San Fran­
cisco Bay. This alternative would have an operation plan 
and facilities similar to those of the proposed project 

Water storage on other Delta islands was generally 
available to the project proponent as an alternative to the 
proposed project at the time of initial project planning. 
Certain factors relating to cost, tecl:mical feasibility, and 
logistics particular to each Delta island may affect its 
feasibility as a potential site for water storage. Since this 
stage is a general level of analysis, however, this alterna­
tive is not removed from consideration as a practicable 
alternative. 

Water storage on other Delta islands was carried 
forward as an alternative into the second-stage evalu­
ation. 

Onsite Alternatives 

Fa-purposes of the ftrst-stage evaluation, the onsite 
alternatives, including the proposed DW project, will be 
considered as one alternative. 

The onsite alternatives would be able to satisfy the 
project purpose. Any of the configurations could provide 
high-quality water in the Delta for export or outflow over 
the long term. The onsite alternatives would be imple­
mented on the four islands presently owned by DW, and 
therefore are available to the project proponent. The on­
site alternatives are generally ftnancially feasible. All 
onsite alternatives would operate in full compliance with 
all applicable Delta water quality standards, endangered 
species protection measures, and water system opera­
tional constraints. 

1be onsite alternativeS are practicable alternatives to 
the proposed projec_t and were carried forward into the 
second-stage evaluation. 

SECOND-STAGE EVALUATION 

The second-stage evaluation analyzed in greater 
detail the alternatives carried forward from the first-stage 
evaluation. The ·screening criteria were rigorously 
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applied to each alternative to identify practicable alterna­
tives to the proposed project. This stage closely analyzed 
the alternative's ability to satisfy the project purpose in 
light of the alternative's availability and logistical, techno­
logical, and fmancial feasibility. 

Water storage on other Delta islands and onsite 
alternatives were analyzed in the second-stage screening. 

Water Storage on Other 
Delta Islands 

An island-by-island assessment was required to 
analyze which islands could substitute for Bouldin and 
Bacon Islands and Holland and Webb Tracts in the 
proposed project. Table 5-2 presents characteristics 
affecting the practicability of each Delta island as it 
compares with the DW project islands. 

Each Delta island's physical characteristics are 
analyzed to address whether the island could by itself, or 
in combination with other islands, meet the project 
purpose. The availability of each island was considered 
at the time when DW started planning the proposed 
project in 1987. As discussed below, six islands were 
unavailable to the project proponent because of unwilling 
sellers. 

Owing this part of the planning stage DW also made 
cost assessments to determine whether certain islands in 
the Delta should be eliminated from consideration for the 
project. As discussed below, the use of certain islands in 
the project would have resulted in rates of return in the 
range of 2%-8.5% (see Table 5-2). These islands were 
eliminated as fmancially infeasible because their rates of 
return did not even meet the minimwn cost of borrowed 
funds in 1987 ( 1 0%) without risk factors being consid­
ered. 

The remaining islands were excluded because they 
contained so many obstacles to the project (e.g., the 
EBMUD aqueduct crossing the island. the Santa Fe 
railroad, towns. etc.) that even without cost estimates, the 
islands were clearly financially infeasible. 

Bradford Island 

Bradford Island (2,051 acres) has an estimated raw 
storage capacity of 30 TAF. Although Bradford Island 
could, in combination with other Delta islands, meet the 
project purpose, other factors eliminate it from consider­
ation as a practicable alternative. Bradford Island is 
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unavailable to the applicant. At the time DW was pur­
suing purchase of islands for the proposed project, Brad­
ford Island had multiple landowners "which would make 
it virtually imposstble to assemble all of the acreage or at 
least enough to make a project on the island possible" 
(Winther pers. comm.). A 1992 DWR appraisal for 
purchase of Bradford Island reported that the state 
doubted it would be able to work out a purchase deal 
"that will please all 80 landowners" (Brown pers. 
comm.). Other factors that contribute to Bradford 
Island's elimination as a practicable alternative include 
the operating gas wells on the island (Winther pers. 
comm.). 

Brannan-Andrus bland 

Brannan-Andrus Island (13,000 acres) has an 
estimated raw existing storage capacity of 273 TAF. 
Although Brannan-Andrus Island could, in combination 
with other Delta islands, meet the project purpose, other 
factors eliminate it from consideration as a practicable 
alternative. A large portion of the island has land uses 
that would directly conflict with a water storage project 
and would require relocation or levee protection. These 
land uses include the town of Isleton, with an estimated 
population of 833 (DWR 1993); SR 12; SR 160; a 
county road; a PG&E transmission line; and operating 
gas wells. Approximately 11 commercial facilities, in­
cluding trailer parks, marinas, and marina support faci­
lities, are located along the southern and southeastern 
shorelines of the island. These facilities would be inun­
dated if this island were part of the project because the 
facilities are located at very low elevations. Thus, these 
facilities would have to be purchased and closed down, or 
protected at a substantial cost. The combination of these 
logistical constraints make Brannan-Andrus Island fman­
cially infeasible. 

Coney Island 

Coney Island (935 acres) has an estimated raw 
storage capacity of8 T AF. Alth®gh Coney Island could, 
in combination with other Delta islands, meet the project 
purpose, the small storage capacity (under 10 TAF) re­
sults in an estimated rate of return for the project propo­
nent of 5.54%, rendering this island fmancially infeasible 
as a project island. This factor eliminates Coney Island 
from consideration as a practicable alternative. 
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Empire Tract 

Empire Tract (3,430 acres) has an estimated raw 
storage capacity of 54 TAF. Although Empire Tract 
could, in combination with other Delta islands, meet the 
project pwpose, other factors eliminate it from consider­
ation as a practicable alternative. A county road crosses 
through the center of the island and would need to be 
protected by two separate DSOD levees or relocated. 
This requirement results in an estimated rate of return for 
the project proponent of 6.15%, rendering this island 
financially infeasible as a project island. Since market 
entry, an offsite wildlife mitigation plan has been 
approved for the Harbor Cove development on a major 
portion of Empire Tract north of the county road 

Jersey Island 

Jersey Island (3,471 acres) has an estimated raw 
storage capacity of 52 TAF. Although Jersey Island 
could, in combination with other Delta islands, meet the 
project pwpose, other factors eliminate it from consider­
ation as a practicable alternative. Western Area Power 
Administration's (W AP A's) California-Oregon Trans­
mission Project (COTP) (a major north-south electrical 
energy intertie) nms directly across the island, along with 
at least two gas transmission lines owned by PG&E. 
Operating gas wells are also located on the island. Addi­
tionally, a county road bisects the island and would re­
quire protection by two separate levees or relocated at 
substantial cost The combination of these factors results 
in an estimated rate of return for the project proponent of 
4.61 %, rendering this island fmancially infeasible as a 
project island Additionally, a major portion of this island 
is now owned by Ironhouse Sanitary District, which is 
designing a sewage treatment effiuent disposal facility to 
be located on the island. 

Lower Jones Tract 

Lower Jones Tract (5,894 acres) has an estimated 
raw storage capacity of 88 T AF. Although Lower Jones 
Tract could, in combination with other Delta islands, 
meet the project purpose, other factors eliminate it from 
consideration as a practicable alternative. A portion of 
the tract has land uses that would directly conflict with a 
water storage project and would require relocation or 
DSOD levee protection. These land uses include the 
Santa Fe Railroad. The Santa Fe Railroad embankment 
was not constructed to be a levee, as demonstrated by 
flooding from a levee break in the early 1980s. There­
fore, its S-mile length across Lower Jones Tract would 
have to be protected by a new levee constructed to 
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DSOD standards, which results in an estimated rate of 
return for the project proponent of7.58%, rendering this 
island fmancially infeasible as a project island. 

Upper Jones Tract 

Upper Jones Tract (6,259 acres) has an estimated 
raw storage capacity of 68 T AF. Although Upper Jones 
Tract could, in combination with other Delta islands, 
meet the project purpose, other factors eliminate it from 
consideration as a practicable alternative. A portion of 
the tract has land uses that would directly conflict with a 
water storage project and would require relocation or 
DSOD levee protection. These land uses include the 
Santa Fe Railroad (see "Lower Jones Tract" above), a 
PG&E substation, a county road that bisects the island, 
and the EBMUD aqueduct. 

The EBMUD aqueduct is a particularly difficult 
issue for logistical feasibility of water storage. The 
aqueduct serves water to the urban areas on the east side 
of San Francisco Bay. It was threatened in the early 
1980s, when flood waters from a levee break on Lower 
Jones Tract breached the Santa Fe Railroad embankment 
and eroded foundations of the aqueduct. EBMUD 
strongly opposes a water storage project on any of the 
islands crossed by its aqueduct because of erosion risks 
from flooding to the water supply reliability for its service 
area. 

Additionally, the county road and the railroad would 
require relocation or protection by two DSOD levees, 
which results in an estimated rate of return for the project 
proponent of 3 .16%, rendering this island fmancially 
infeasible as a project island 

King Island 

King Island (3,260 acres) has an estimated raw 
storagecapacityof39 TAF. Although King Island could, 
in combination with other Delta islands, meet the project 
purpose, other factors eliminate it from consideration as 
a practicable alternative: A county road crosses the 
center of the island and provides service to at least four 
commercial operations. The road would need to be relo­
cated or protected by two separate DSOD levees, which 
results in an estimated rate of retwn for the project 
proponent of 4.03%, rendering this island fmancially 
infeasible as a project island. 

Delta Wetlands Section 404 Alternatives Analysis 

87-119FFISECT404 5-11 

Little Mandeville Island 

Little Mandeville lsland (376 acres) has an estimated 
raw storage capacity of2 TAF. Although Little Mande­
ville Island could, in combination with other Delta 
islands, meet the project purpose, the small storage capa­
city (under 10 TAF) results in an estimated rate of return 
for the project proponent of2.08%, rendering this island 
fmancially infeasible as a project island. 

Mandeville Island 

Mandeville Island (5,300 acres) has an estimated 
raw storage capacity of I 00 T AF. Although Mandeville 
Island could, in combination with other Delta islands, 
meet the project purpose, other factors eliminate it from 
consideration as a practicable alternative. Mandeville 
lsland was unavailable to the project applicant during the 
project planning stage. DW reported that, at the time it 
was pursuing purchasing islands for the proposed project, 
the majority owner refused to consider selling the island 
unless he was told of the planned purpose for the site. 
When told that this information would not be divulged, 
the majority owner then refused to sell the island for less 
than $22.5 million. DW estimates that this sale price was 
three times the fair-market value for the island at that 
time (Winther pers. comm.), rendering the island unavail­
able to OW. 

McDonald Island 

McDonald lsland (6,145 acres) has an estimated raw 
existing storage capacity of I 04 T AF. Although 
McDonald Island could, in combination with other Delta 
islands, meet the project purpose, other factors eliminate 
it from considemt.ion as a practicable alternative. A large 
portion of the island is occupied by a PG&E gas storage 
facility that requires continuous ground-level access. 
This is one of the largest facilities of this type on the west 
coast. PG&E requires daily vehicle and personnel access 
to its injection and withdrawal gas wells on this island to 
operate the underground gas storage facility. Inundation 
of that facility is completely unacceptable to PG&E, even 
though the pwnping facilities were built on elevated 
platforms to avoid massive capital losses in the event of 
a short-term flood event. 

Medford Island 

Medford Island (I ,219 acres) has an estimated raw 
storage capacity of 17 T AF. Although Medford Island 
could, in combination with other Delta islands, meet the 
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project purpose, other factors eliminate it from consider­
ation as a practicable alternative. Medford Island is 
Wl8vailable to the project applicant. OW reported that, 
at the time it was pursuing purchasing islands for the 
proposed project, the main landowner of the island, the 
Klein Company, refused to sell the company's interest 
unless OW agreed to buy all of the company's agricultural 
portfolio, including several thousand acres throughout the 
Delta and nearby areas (estimated price of$30 million). 
OW estimates that the resale of the wmeeded land would 
have resulted in an immediate loss of approximately $15 
to $20 million (Winther pers. conun. ). A representative 
of the company later indicated that no counter-offer 
existed and the family simply did not want to sell. 

MOdred Island 

In 1983, Mildred Island suffered a levee breach and 
has gone unreclaimed since that time. As a result, the 
surface area is considered by the Corps to be jursidic­
tional wetlands (988 acres). Because of the present wet­
land condition and the total disrepair of the levees, the 
cost to reclaim and convert to a reservoir would be very 
high. The 4.22% rate of return renders this island 
financially infeasible as a project island. 

Orwood Island 

Orwood Island (4,138 acres) has an estimated raw 
storage capacity of 57 TAF. Although Orwood Island 
~d, in combination with other Delta islands, meet the 
project purpose, other factors eliminate it from consider­
ation as a practicable alternative. A portion of the tract 
has land uses that would directly conflict With a water 
storage project and require relocation or DSOD levee 
protection. These land uses include the Santa Fe Rail­
road, a county road that services a marina, and the 
EBMUD aqueduct. As stated previously under "Upper 
Jones Tract", EBMUD is opposed to water storage on 
islarids crOssed by its aqueduct The logistical constraints 
of the railroad, county road, and EBMUD aqueduct cause 
Orwood Island to be incompatible with reservoir oper­
ations. 

High prices for land on Orwood Tract also cause this 
island to be financially infeasible. A large parcel on 
Orwood Tract recently sold for $5,500 per acre, indi­
cating that the purchase price for the island would be 
more than $22 million. In addition to the logistical con­
straints described above, the high-market price for land 
on Orwood Tract eliminates this island from further 
consideration. 
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Palm Tract 

Palm Tract (2,436 acres) has an estimated raw 
storage capacity of31 T AF. Although Palm Tract could, 
in combination with other Delta islands, meet the project 
purpose, other factors eliminate it from consideration as 
a practicable alternative. The Santa Fe Railroad, which 
runs across the tract, would conflict with a water storage 
project and would require relocation or DSOD levee 
protection, which results in an estimated rate of return for 
the project proponent of 6.31 %, rendering this island 
financially infeasible as a project island. In addition, the 
eastern portion of Palm Tract is committed to a long-term 
HMP for mitigation of the COTP project. 

Quimby Island 

Quimby Island (769 acres) has an estimated raw 
storage capacity of 8 TAF. Although Quimby Island 
could, in combination with other Delta islands, meet the 
project purpose, the small storage capacity (under I 0 
T AF) results in an estimated rate of return for the project 
proponent of 5.66%, rendering this island financially 
infeasible as a project island. 

Rindge Tract 

Rindge Tract (6,834 acres) has an estimated raw 
storage capacity of 102 TAF. Although Rindge Tract 
could, in combination with other Delta islands, meet the 
project purpose, other factors eliminate it from consider­
ation as a practicable alternative. Rindge Tract is 
unavailable to the project applicant. OW reported that, 
at the time it was pursuing purchasing islands for the 
proposed project, conditional offers were made to the 
landowners on Rindge Tract Although several accep­
tances were received, the main landowner of the island, 
the Klein Company, refused to sell the company's interest 
(similar to OW's experience with Medford Island) unless 
DW agreed to buy all of the company's farmland in the 
Delta (estimated price of $30 million). DW estimates 
that the resale of the wmeeded land would have resulted 
in an inunediate loss of approximately S 15 to $20 million 
(Wintherpers. conun.). · 

Lower Roberts Island 

Lower Roberts Island (10,600 acres) has an esti­
mated raw storage capacity of 169 T AF. Although Lower 
Roberts Island could, in combination with other Delta 
islands, meet the project purpose, other factors eliminate 
it from consideration as a practicable alternative. A large 
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portion of the island has land uses that would directly 
conflict with a water storage project and would require 
relocation or DSOD levee protection. These land uses 
include the Santa Fe Railroad, SR 4, county roads, the 
EBMUD aqueduct, and W AP A transmission line. As 
described above for Upper Jones Tract, EBMUD is op­
posed to reservoir operations on islands crossed by its 
aqueduct 

Additionally, a large elementary school is located at 
the intersection ofMcDonald Road and Holt Road, which 
would be flooded if this island were used as part of the 
DW project. In addition, the City of Stockton has a 
sewage treatment facility at the southeast comer of 
Middle Roberts Island, which is not separated from Low­
er Roberts Island by a levee. Thus, these facilities would 
have to be relocated or protected by DSOD levees. 

1be logistical constraints of the railroad, state road, 
county roads, aqueduct, transmission line, school, and 
sewage treatment facility cause Lower Roberts Island to 
be financially infeasible as a project island (Winther pers. 
comm.). 

Staten Island 

Staten Island (9,173 acres) has an estimated raw 
storage capacity of 146 TAF. Although Staten Island 
could, in combination with other Delta islands, meet the 
project purpose, other factors eliminate it from con­
sideration as a practicable alternative. Staten Island is 
unavailable to the project applicant. DW reported that, 
at the time it was pursuing purchasing islands for the 
proposed project, the landowner, M&T Ranches, was 
owned by Kolberg, Kravis & Roberts. Kolberg, Kravis & 
Roberts refused to sell Staten Island without the sale of 
all other M&T Ranches properties. The sale price of 
Staten Island was therefore significantly above fair­
market value (Winther pers. comm.) and the island was 
thus unavailable as a project island. 

Staten Island is a well-known and highly protected 
winter roosting area for the greater sandhill crane, a state­
listed endangered specieS: Also, land uses on the island 
could conflict with water storage operations on the island. 
1bese land uses include an extensive fanning operation, 
including a grain dryer and silos; a county road running 
through the center of the island, which would require 
DSOD levee protection; and operating gas wells. The 
potential impact on the endangered species habitat and 
the factors affecting financial feasibility also contribute to 
the elimination of this island as a practicable alternative 
(Winther pers. comm.). 
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TwitcheD Island 

Twitchell Island (3 ,516 acres) has an estimated raw 
storage capacity of 63 T AF. Although Twitchell Island 
could, in combination with other Delta islands, meet the 
project purpose, other factors eliminate it from consider­
ation as a practicable alternative. Operating gas wells 
and county roads on the island would need DSOD levee 
protection; these requirements, in combination, result in 
an estimated rate of return for the project proponent of 
8.58%, rendering this island fmancially infeasible as a 
project island. Additionally, Twitchell Island is also 
predominantly owned by DWR and is being converted to 
wetlands. 

Venice Island 

Venice Island (3,220 acres) has an estimated raw 
storage capacity of 54 TAF. Although Venice Island 
could, in combination with other Delta islands, meet the 
project purpose, other factors eliminate it from consider­
ation as a practicable alternative. Venice Island is una­
vailable to the project applicant. DW reported that the 
island was owned by two entities, Denapolis and a duck 
chJb, during the project planning stage. Venice Island is 
considered one of the premier waterfowl shooting areas 
in California. The recreation areas include extensive 
capital improvements. Two exploratory efforts made by 
DW's agent resulted in a determination that the island 
was not for sale (Winther pers. comm.). 

Victoria Island 

Victoria Island (7,250 acres) has an estimated raw 
storage capacity of 101 TAF. Although Victoria Island 
could, in combination with other Delta islands, meet the 
project purpose, other factors eliminate it from consider­
ation as a practicable alternative. SR 4, which runs 
across the center of the island, would conflict with a 
water storage project and require reloeation or DSOD 
levee protection. This results in an estimated rate of 
return for the project proponent of 6.06%, rendering this 
island financially infeasible as a project island. The 
island was also part of the South Delta Program at the 
time of market entry and therefore use of the island by 
OW would have been opposed by DWR. In addition, the 
COTP line runs across this island. 

Woodward Island 

Woodward Island (1,822 acres) has an estimated raw 
storagecapacityof27 TAF. Although Woodward Island 
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could, in combination with other Delta islands, meet the 
project purpose, other factors eliminate it from consider­
ation as a practicable alternative. The EBMUD aqueduct 
directly conflicts with a water storage project and would 
require relocation oc DSOD levee protection (see discus­
sion above for Upper Jones Tract). This results in an 
estimated rate of return for the project proponent of 
5.75%, rendering this island fmancially infeasible as a 
project island. 

Onsite Alternatives 

One-Island Alternative 

Under the One-Island Alternative, one of the four 
project islands would become a reservoir, one island 
would become habitat to offset the impacts on the reser­
voir island, and intensified agricultural operations would 
be conducted on two islands (as described under the No­
Project Alternative on page 5-1). For the purposes of this 
analysis, the reservoir island is assumed to be Webb 
Tract because it has the largest storage potential of the 
four project islands. The habitat island is assumed to be 
Bouldin Island because it would provide the most habitat 
value. Agricultural operations are assumed to occur on 
Bacon Island and Holland Tract. 

The use of Webb Tract as a reservoir island would 
provide additional storage of 120 T AF. This is consider­
ably below the minimum water storage capacity of 200 
T AF required for the OW project to be feasible. This 
feasibility is based on cost factors and on institutional 
factors related to DWR requirements that are detailed in 
Section 4, under "Financial Limitations". 

Because the One-Island Alternative would not be 
financially or institutionally feasible, it was removed from 
further analysis. 

Multiple-Island Alternatives 

All onsite alternatives other than the one-island alter­
native would operate in full compliance with all applic­
able Delta water quality objectives, endangered species, 
protection measures, and water system operational con­
straints. The onsite alternatives are considered practic­
able alternatives to the proposed project. Each onsite 
alternative could, by itself, meet the project purpose. 
Each onsite alternative has the same basic method of 
operation that would allow it to increase the supply of 
high-quality water in the Delta for later sale as export or 
outflow. Each onsite alternative is available to the 
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project proponent. Also, none of the onsite alternatives 
involves logistical factors that would make it fmancially 
infeasible as a practicable alternative to the proposed 
project. 

The onsite alternatives passed the second-stage 
evaluation and are thus considered to be practicable alter­
natives to the proposed project. These alternatives will 
be analyzed in the third-stage evaluation represented by 
the impact assessments in the EIRIEIS being prepared for 
the proposed project. In the EIR/EIS, detailed quanti­
tative environmental impact assessments focusing on 
aquatic ecosystem impacts are presented. The EIRIEIS 
is being prepared for SWRCB and the Corps as lead 
agencies under CEQA and NEP A, respectively. 
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Table 5-1 . Summary of Alternatives Analysis 
First-Stage Screening Evaluation 

Alternative 

No-Project Alternative (intensified 
agriculture) 

Reoperation of the CVP and the SWP 

Water conservation alternative 

Water transfers alternative 

First-Stage Evaluation 

Removed· from consideration: 
• Does not meet project purpose 

Removed from consideration: 
• Not defmable regarding ability to meet 

project purpose 
• Not available to project proponent 

Removed from consideration: 
• Not definable regarding ability to meet 

project purpose 
• Not available to project proponent 

Removed from consideration: 
• Not definable regarding ability to meet 

project purpose 
• Not available to project proponent 
• Not financially feasible for project 

proponent 

Non-Delta water storage and consumptive use Removed from consideration: 
• Not definable regarding ability to meet 

project purpose 
• Not available to project proponent 

Water Storage on other Delta islands Carried to second stage 

Onsite alternatives Carried to second stage 



Table 5-2. DW Project Feasibility Analysis for Water Storage on Other Delta Islands 

Small Islands Excluded because of Size Islands Excluded because of Other Factors 

Lower Upper 
Coney L. Mandeville . Quimby Empire Jersey Jones Jones King Palm Twitchell Victoria Woodward Mildred 

Bal~Data 
. .. 

Area.( acres) 935 376 769 3,430 3,471 5,894 6,259 3,260 2,436 3.516 7,250 1,822 998 

. Levee (miles) S.4 4.S 7·.o 10.5 1S.6 u 9 .3 9.0 7.5 9.3 15.1 8.8 7.3 

.StOrage (Tiu) 8 z 8 55 52 88 69 39 32 63 102 27 14 

DSOD levees (miles) 0.00 0.00 0.00 4 6 5 13 4 2 3 8 2 0.00 

Gas wells (each) 0.00 0.00 0 .00 0.00 6 0.00 o.o6 0.00 0.00 13 0.00 0.00 0.00 

Land Costs ($ mJlllons) 

Base price' 1.7 0.6 1.2 5.1 5.2 13.0 13.8 8.2 3.7 5.3 16.0 2.7 0.5. 

Other costs• Q.OO 0.00 0.00 3.4 0 .00 0.00 0.00 6.5 0.00 0.00 0 .00 0.00 o·.oo 

Interest costs• 0.6 0.2 0 .4 _tl ..L1 4.3 4.6 .tl .ll ...1.:1 ..u 0.9 0.2 

Subtotal 2.3 0.8 1.6 11.4 6.9 17.3 18.3 19.5 4 .9 7.0 21.2 3.6 0.7 

Entitlements (S millions) 

Fixed costs 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Variable costs4 0 .9 0.4 0 .8 3.4 3.5 5.9 6.3 3.3 2.4 3.5 7.3 1.8 1.0 

Interest costs 0.2 .QJ. 0 .2 ill ill 0.7 ..Q,1 0.4 ..M ill _Q.2 0.3 0.2 

Subtotal 2.1 . 1.5 2.0 4.9 4.9 7.6 8.0 4.7 3.8 5.0 9.1 3.1 2.2 



Mlttcatlon (S mJIUons) 

Fixed costs 

Variable costs' 

Subtotal 

Construction (S 
millions) 

Fixed costs 

Variable costsr 

Variable levee costs' 

DSOD levees and other" 

$ubtotal 

Rate or Return 

Total project cost 
($millions) 

Yiel<f (T AF) 

~il. Price ($.!af) 

~ati~·.cost ($/afj 
' . . 

Net. reveni.ie.(S/af) 

Rate¢' ~etumt (%) 

Small Islands Excluded because of Size 

Coney 

2.0 

0.9 

2.9 

1.7 

0.4 

2.7 

4.8 

12.2 

·7 ' 

l2,S 

2S ; 

100 

S.S4 

L. Mandeville 

2.0 

___M 

2.4 

1.7 

0.1 

2,3 

~.00 

4.1 

8.7 

2 

12S 

2S 

100 

2.08 

Quimby 

2.0 

0.8 

2 .8 

1.7 

0.4 

3.S 

0.00 

S.6 

12.0 

7 

12S 

2S 

100 

S.66 

Empire 

2.0 

3.4 

S.4 

1.7 

2.7 

S.3 

40.0 

49.7 

71.4 

44 

12S 

2S 

100 

6.1S 

Table S-2. Continued 

Islands Excluded because of Other Factors 

Jersey 

2.0 

.ll 

s.s 

1.7 

2.6 

7.8 

61 .. 0 

73.0 

90.3 

42 

' 12S 

2S 

100 

4.61 

Lower 
Jones 

2.0 

7.9 

1.7 

4.4 

4.4 

so.o 

60.S 

93.3 

71 

12S 

2S 

100 

7.S8 

Upper 
Jones 

2.0 

6 .3 

8.3 

1.7 

3.4 

4.7 

130.0 

139.8 

174.4 

ss 

12S 

2S 

100 

3.16 

King 

2.0 

3.3 

S.3 

1.7 

2.0 

4.S· 

40.0 

48.2 

77.6 

31 

12S 

2S 

(oO 

4.03 

Note: A:ll co~·;~ ~ on 1987 dollars ~market entry assumpti~: . .. Numbers m~~ not total correctly because of rounding. . ' " 
'Land "base price" representS seller's valuation of,property purchase price. 

'"Other" I~ ~ ~I!Jde ~.agricultural ~verf.!Cn~S (e.g., clubhouse). 

•J..and "interest" costs assume land held for 3 years, interest = 10.00o/o. :· 

Palm 

2.0 

2.4 

4.4 

1.7 

1.6 

3.8 

27.0 

40.1 

2S 

12S 

2S 

100 

6.31 

Twitchell 

2.0 

.ll 

S.S 

1.7 

3.2 

4.7 

4l.S 

S9.0 

S1 

12S 

2S 

100 

8.S8 

Victoria 

2.0 

.1J. 

9.3 

1.7 

S.1 

7.6 

94.3 

1l3.9 

81 

12S 

2S 

100 

6.06 

Woodward 

2.0 

3.8 

1.7 

1.4 

4.4 

20.0. 

27.S 

38.0 

22 

12S 

2S 

100 

S.7S 

.. ' ~ ., 

Mildred 

2.0 

~ 

3.0 

1.7 

0.7 

18.3 

0.00 

20.7. 

26.S 

11 

12S 

2S 

100 

4.22. 



Table S-2. Continued 

.. " ;~ . -~ :~. 

£: .. ":~ - ~Variablecost of entitlement was calculated at ~~oJi ~;ii~ai:re ... · ,~_~·-~ · · ·· ·-~ ~.-:.· ·:-:~. ~ .. . , ~i .;_: : .. -~ .~ ---:~ ·• ~.:..:~~ '·-:.::~:'~. :.\. . I ~ " ~ ··'S. ::~ ·. . $ 

.~: .. ~1 WUiable cost of mitigation was calculated at sok[~iili~J~.::·; _,, >.J :;~ ,. ~1 > 't~· :~ . . · :· ' " ~-.: . f ;; .. ;·: 
q : ! : ;:::: s ..::; ~; :~ . ~ ~ -.. :'. :, . " . ~- .. y: ? ' _:~.. ? :f .. :·; . ' 
;.; <;' Wariable cost of conslruction was calculated at SO.OSO rilillion(fAF;;:. :: ·. •·. . ::· (. :.. ::. ·• :~ ·-~~~ ' ·~ .. · · ' ~; .~; ·• 

~t~Lablecostofle~eeaw.ScalculatedatSO.S~~j~~orlle·~~~ati~~~Hultgren~~~~-~j; y · ~-~ ··· ::~ - ~ . ¥>k ;·- ~ -~~~ . ~, ;::~' .' ._., 
..... l: :2 ~ .. ~-·. t_'. ~ ?::· .. : - .~:--: ~ ·· .. ~ . . ~ ~~~~-~··.. . ~ . ' :. :.: . ~·· . -~ · ·::~· ·· < . :.~~· -~. < :~~ ·:;~ ,--.~:. ·.~ .. ~-~·· ·~.:_ ~; ;! .~::: :::s ·. ·~ -·· '. 
~ ~ariableDSOD cost was calclilated at SIO.Oi~~lio~nt.l!~; v'"_~le(gils}¥1111 pr~~~ was calcu}ate4 ~ $_0]~0 mi~J.iolileactr~ C!ii~infO.~~en;!,i'om Tn" Va!!~~l ~Ou'C(lrnpany). 

i' t""''~ proj<d'""-_ ........ so~,k+~~·:; '· ;' ·i ;, ~' :.· , .• " .. · .. ,. !:; 'i ' : . ' ( <r ~ .} ~ .. : ~ ' ., 
~atingcostsforaltemateislandsexclude~~i,~!O:·of~\i. ~: : :.~ . · ~ . , ~:: ·. :;· ·~~:: :~~,'< ~ ~:_.; -::< ,<~~>~ . -~~ : -· :.: :: ,. ·"·••·· -~~-;_::_ ··· 
·it~teorretum does not include .cost'oreapita~l:sso<:.iated ~tii-\ot~lif~~ -- .... · ~"·: ,_,. :·.: ·~ :} ;~ _,- T.: _, ,,,,:t _ ... ;b ::u;. ~-r :· .. ~S 
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Section 6. Summary of Finding~ 

This alternatives analysis addresses the DW project's 
purpose of diverting. surplus Delta inflows, transferred 
water, or bank~ water for later sale and/or release for 
Delta export or to meet water quality or flow require­
ments for the Bay-Delta estuary. It also addresses the 
incidental DW project purpose of providing managed 
habitat areas and water-related recreational uses . . Stand­
ardized evaluation aiteria are used to analyze the practic­
ability of alternatives to the proposed project. This alter­
natives analysis identifies and evaluates a reasonable 
range of alternatives, including nonstructural, offsite, and 
onsite alternatives, to determine whether potential alter­
natives are able to satiszy the project purpose, are avail­
able to the project proponent, and are financially feasible 
(in relation to cost, technology, and logistics). 

The alternatives analysis comprises three stages 
presented in Se¢on 5 of this report. The first-stage eval~ 
uation (see Table 5-1) generally analyzed the alternatives 
to determine those that would not reasonably meet the 
overall project purpose or that cannot be sufficiently 
defined for their ability to meet the project purpose to be 
defined The first-stage evaluation eliminated the follow­
ing alternatives fiom consideration as practicable alterna­
tives to the proposed project: the No-Project Alternative, 
reoperation of the CVP and the SWP, the water conser­
vation alternative, the water transfers alternative, non­
Delta water storage and conswnptive .use, Sierra supply 
sources, groundwater management, and desalination. 
The first-stage evaluation concluded that, after a general 
level of analysis, the practicable alternatives to the pro­
posed project were water storage on other Delta islands 
and the onsite structural alternatives. 

The Second-stage evaluation analyzed in greater 
detail the alternatives carried forward from the ftrst-stage 
evaluation. The second-stage evaluation eliminated the 
combinations encompassed by water storage on other 
Delta islands and the one-island alternative from con­
sideration as practicable alternatives to the proposed 
project (see Table 5-2). The second-stage evaluation 
concluded that the onsite multiple-island alternatives for 
the proposed DW project are practicable alternatives to 
the proposed project. 

The onsite alternatives carried to the third-stage 
evaluation will be analyzed in the draft EIRIEIS being 

Delta Wetlands Section ~0-1 Alternatives Analysis 
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prepared for SWRCB and the Corps. The onsite alterna­
tives include ~e project ori~ly proposed by DW\in 
1987, the foui~island ·water Siorage alternative (ndw 
designatedAlteffiative 3). The ~riginal propoSed projtft 
did not inclw~F lands dedi~ted to wetland habit_at 
management a8, the current prtiJ>osed project does: ·'f-. 
draft EIRIEIS was prepared on the original proposed 
project in 1990J ·· 

I • .. 

Since 1990~DW has work~ with the lead agencies, 
the Corps and S\Y}<CB, and EP;?\ to identify and select a 
"Jess damaging \practicable alternative" to the original 
proposed project Based on thQ5e discussions and con­
sultations, DW aeveloped its current proposed project 
(represented by Alternatives I rujd 2) in 1993. Thus, the 
onsite alternati*s include bot!f" the original propose4 .. 
project (four re~oir islands)~d two less damaging ·. 
practicable altei;natives to the~:prop.osed project {tW~ -­
reservoir islands~ two habitat island$). The impacts of ~­
the four-island and two-island :~ltetnatives, which are . ,, . f ·' ' 
analyzed in detail in the draft EIRIEIS, bracket the envit 3,: 
ronmental impac~ of a three-isl~d aijemative. A threer .,, 
island alternative was not speciftcal!y ihtalyzed but rather 
subsumed in the analysis of the other alternatives. ~ 

The third-stage evaluation will consist of detailed 
environmental impact analysis o{the.onsite alternatives, 
focusing on aquatib ecosystem nn'pac~. The EIRIEIS f~ 
the DW projectwill identify a leas,l environmentally 
damaging practicable alternative: W~th the information 
presented iri the al~tives analysjs arid the EIRIEIS, the 
proj~t ~pplicant;~~ection 4P4@( I }teompiiance report 
will present the le~ enyiroiimetlfallyj!amagingpractic­
able alternative, alOJ:igWi.lli a '4iscakion·:of~e stq,s taken: 
t~ avpid, minimize: an.~ coin~te for i#lpacts on the: 
aqu~tic ecosyste~~: 'qle ~tion~404(b )( U coinpliw;tce; 
repo_rt will also iilclw{e. a ~~~ion:Of p~bliC::_inte(est; 
factors considered'for the prdjec.f -:~y :,:. ·c .~· ! 
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