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Glenn-Colusa Irrigation District's (GCID) past diversions from the Sacramento River at its
Hamilton City Pumping Plant have been identified by the California Department of Fish and
Game, U.S. Fish and Wildlife Service, and U.S. Department of Commerce, National Marine
Fisheries Service as a significant impediment to the downstream migration of juvenile salmon.
To minimize future losses of fish, and as a component of the U.S. Department of Interior's

program to restore fisheries under the Central Valley Project Improvement Act, a fish screen "

improvement project is proposed. The preferred alternative was unanimously selected by
involved State and Federal agencies.

In compliance with State and Federal laws protecting fishery resources, the purposes of the
project are to minimize losses of all fish in the vicinity of the pumping plant diversion, including
the endangered winter-run chinook salmon, and to maximize GCID’s capability to divert the full
quantity of water it is entitled to divert to meet its water supply delivery obligations.

One main feature of the fish screen improvement project would be an approximately 600-foot
extension of the existing 475-foot long flat-plate fish screen on a side channel (oxbow) of the
river. The fish screen extension would be designed and constructed by GCID and the U.S.
Department of the Interior, Bureau of Reclamation (Reclamation).

Another main feature of the project would be an approximately 1,000-foot long gradient facility
on the mainstem Sacramento River. The gradient facility would be designed and constructed by
the U.S. Army Corps of Engineers (Corps) to reduce the effect of gradient changes on screen
performance, provide hydraulic gradient to operate a fish bypass system, and stabilize water
levels for pumping plant operations.

Reclamation, the Corps, and GCID would also design and construct additional features as part of
the proposed project including:

e A gravity bypass system to the oxbow that would reduce juvenile fish exposure time to the
screen;

e A replacement combined oxbow flow control structure and bridge to Montgomery Island, just
downstream of the screen structure; and

e Bank and channel modifications in the oxbow and on the mainstem of the river to improve
and stabilize channel alignment and hydraulics.

Alternative methods and schedules could be used for construction of the gradient facility. These
include variations on two basic methods: dry construction involving the use of cofferdams to
exclude water from construction areas (e.g.. the proposed one-year, four-phase construction
method). and wet construction involving the in-water placement of materials from barges. A

schedule option would include a two-year construction process. This EIR/EIS analyzes a number
of alternative methods and schedules with the anticipation that any one or some combination of

methods and schedules could be selected and implemented.

Final EIR/EIS A-1
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Once construction is complete, all project facilities would be owned, operated, and maintained by
GCID and/or the State of California. Operation and maintenance activities would include annual
dredging and routine structural maintenance.

Three project alternatives and a no-project/no-action (hereinafter “no-project”) alternative are
analyzed in this EIR/EIS over an assumed 50-year project life. The preferred alternative, which
includes the features and activities described above, is the Screen Extension with Gradient
Facility and Internal Fish Bypass (Return to Oxbow) Alternative. The no-project alternative
includes increased restrictions on Hamilton City Pumping Plant operations and actions by GCID
to replace reduced supplies from the pump station. The estimated construction costsy-exeluding
mitigation; of the project alternatives range from $15.1 to $40.7 $14-6-t6-$39-2 million and the
estimated cost of the no-prOJect altema’uve and associated act1v1t1es whmh would be undertaken
by GC]D is $13 03 mllhon D he eet—and—1 e SFF

Significant benefits and impacts are identified, including unavoidable impacts, and mitigation
measures are recommended. If an action alternative is selected, construction would begin in

early 1998.-and-would-be-completed-in-the-year200+-

This EIR/EIS is intended to satisfy California Environmental Quality Act and National
Environmental Policy Act compliance requirements to support all State and Federal construction
and permit actions. ‘
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SUMMARY

INTRODUCTION

This Draft Final Environmental Impact Report/Environmental Impact Statement (EIR/EIS)
describes the potential beneficial and adverse environmental effects of alternatives for a proposed
fish screen improvement project at the Glenn-Colusa Irigation District’s (GCID) Hamilton City
Pumping Plant (HCPP). Potential environmental effects of construction and long-term operation
and maintenance of the project are described in accordance with California Environmental
Quahty Act (CEQA) and Natlonal Envuonmental Pohcy Act (NEPA) requlrements FeHewmg

comments on the Draft EIR/EIS, and how the comments were considered in preparing this Final
EIR/EIS, are also described in this document. Revisions to_the Draft EIR/EIS are shown in

underline/strikeout format in this Final EIR/EIS.

PROJECT LOCATION

The proposed project would be located on the Sacramento River and adjacent side channel
(referred to in this document as an oxbow) between approximately River Mile (RM) 205 and RM
206, near the intersection of Butte, Tehama, and Glenn counties. The HCPP supplies water to
irrigated lands and National Wildlife Refuges to the west of the Sacramento River between
Hamilton City and Williams. HCPP operations affect Sacramento River flows between Red
Bluff and Knights Landing. Figure S-1 shows the project location.

PURPOSE OF THE PROJECT

The lead agencies under CEQA (GCID and the California Department of Fish and Game
(CDFGQG)) and the lead agencies under NEPA (United States Department of the Interior (Interior),
Bureau of Reclamation (Reclamation) and the U.S. Army Corps of Engineers (Corps)) and other
participating agencies have identified two primary purposes of the project. The first is to
minimize losses of all fish in the vicinity of the pumping plant diversion, including endangered
winter-run chinook salmon. The second is to maximize GCID’s capability to divert the full
quantity of water it is entitled to divert to meet its water supply delivery obligations.

NEED FOR THE PROJECT

The need for the project has long been recognized by GCID and resource agencies, such as
CDFG and National Marine Fisheries Service (NMFS), because past fish screening efforts have
not provided adequate protection. The project was first required by Corps permits issued in 1988
to GCID for dredging activities under Section 10 of the River and Harbor Act and Section 404 of
the Clean Water Act. The permits required that GCID assure the development and
implementation of "state-of-the-art" fish protection at HCPP. The fish protection requirement in
1988 was primarily for the protection of the chinook salmon because of its economic importance
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SUMMARY

to the fishing industry. Winter-run chinook salmon were thereafter listed as endangered under
the California Endangered Species Act (CESA) in 1989 and as threatened and then endangered
under the Endangered Species Act of 1973, as amended (ESA), in 1990 and 1994, respectively.
Pursuant to Section 7 of the ESA, the Corps conducted a consultation with the NMFS in 1991
regarding the issuance of a permit to GCID for dredging activities within the GCID oxbow.
GCID rejected the draft permit’s requirements for improving protection for winter-run chinook

salmon at the HCPP. Increasing concerns by NMFS prompted the agency to request the Federal

District Court (Eastern District) to enjoin GCID from taking the threatened winter-run chinook
salmon in violation of the ESA. The legal action filed by NMES resulted in the Federal District
Court issuing a permanent injunction against GCID, restricting the amount of water GCID could
pump at HCPP during the downstream migration period (August through November) for the
threatened winter-run chinook salmon.

NMFS's legal action, in which CDFG joined as a party, resulted in a 1992 stipulated agreement
among the parties (NMFS, CDFG and GCID) that was subsequently amended in 1993 to develop
jointly a long-term solution to address both fishery resource protection and a reliable water
supply. Screen approach velocity and bypass flow requirements in the 1993 Joint Stipulation of
Parties limit GCID’s irrigation season diversions at HCPP to about 75 percent of its combined
720,000 acre-feet (ac-ft) base supply and 105,000 ac-ft CVP project water.

Interim measures taken by GCID (e.g., flat-plate screens installed in 1993 and use of alternative

. water supplies, including groundwater pumping) have increased fish protection at the HCPP and

temporarily met water supply needs. Even with these measures in place, however, key fish
screen criteria (i.e., screen approach velocity of 0.33 feet per second (ft/s) as specified by CDFG
and bypass flows of 500 cubic feet per second (cfs) as specified by the Corps 1996 permit)
cannot be met under the various river flows and pumping conditions. Further, the interim water
supply measures (use of alternative water supplies, including groundwater pumping) are not
viable on a long-term basis. Therefore, a fish screen system is needed that meets fish protection
requirements and HCPP operations for the range of river flows expected over the 50-year life of
the project.

PROJECT OBJECTIVES

To accomplish the above purposes in the most effective and environmentally sound manner
possible, the lead agencies intend to accomplish several specific objectives. These objectives are
summarized below (but not necessarily listed in order of importance).

e A project that provides state-of-the-art fish screen protection that is reliable, cost-effective,
and minimizes all fish losses, including endangered winter-run chinook salmon, while
minimizing adverse impacts to other environmental resources;

e A project that (1) enables GCID to meet instantaneous (peak) demands (within the existing
capacity of the HCPP) and (2) provides long-term reliability for GCID water deliveries
through the HCPP; and
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e A project that minimizes the potential risk of screen performance failure due to local changes
in river gradient and alignment over the project’s 50-year life.

The above objectives were considered in evaluating alternatives, designing the project, and
determining the relative merits of project features.

HISTORY OF HCPP DIVERSIONS AND FISH SCREENS

Water is delivered to GCID’s service area through a conveyance system that includes the HCPP,
the 65-mile-long Glenn-Colusa Canal, interties with the Tehama-Colusa Canal (TCC), and over
430 miles of laterals from the main canal. Since the 1950s, this system has at times delivered in
excess of 800,000 ac-ft of surface water per year and, during peak demand years, over
900,000 ac-ft.

Since the 1920s, numerous efforts have been made to screen the HCPP diversion. These efforts
have been largely unsuccessful. The first screen was installed in 1920 but was subsequently
washed away by high water flows. A replacement screen was required to be installed by a State
Court of Appeals in 1932. While the replacement screen met the requirements of the time, it was
inadequate to prevent entrainment and impingement of salmon fry. Like its predecessor, the
screen was rendered ineffective by flood events in 1935. It remained in place, however, until
CDFG decided to construct new rotary drum screens in the late 1960s.

The performance of the new rotary drum screens was compromised even before completion due
to a major drop in river water surface elevation. In January 1970, widespread flooding caused
significant changes in Sacramento River channel alignment and water levels. A large meander

just downstream of the pumping plant was cut off during the flood, shortening the river in the

immediate vicinity by nearly a mile and a half. Despite these major changes in river morphology,
construction of the rotary drum screens was completed as designed in 1972. The design
performance of the screens was never realized as a result of hydraulic changes (i.e., reduced
water surface elevation at the pumping plant). In addition, design flaws, particularly in the
bypass system, were later discovered through subsequent operations. By 1984, the river changes
initiated by flooding in 1970 had dropped the water surface elevation by about three feet in front
of the screens.

The 1992 and 1993 Joint Stipulation of Parties and Corps dredge permits imposed stringent flow
and velocity requirements for operation of the screen. The increased restrictions on approach
velocity created water supply shortages within the GCID service area. Installation of flat-plate
screens in 1993 improved conditions for fish, but still would not allow GCID to meet -all fish
screen criteria under a full range of operating and river flow conditions. '

Until the early 1990s, GCID obtained nearly all of its water supplies through the HCPP. GCID
responded to the HCPP restrictions by instituting a severe water conservation program that
included both incentive and penalty provisions, a groundwater pumping program and arranging
for deliveries of some of its Sacramento River water rights through the TCC, as conveyance
capacity was available. In addition, GCID increased its agricultural runoff reuse and worked
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with growers to stagger crop plantings to reduce peak irrigation demands. Other actions were
taken by growers who were directly or indirectly dependent upon water supplies provided
through the HCPP. These actions included the following:

e increasing irrigation run-off reuse and Colusa Basin Drain recapture;

e increasing' down-river diversions by Maxwell, Princeton-Codora-Glenn, and Provident
irrigation districts to make up for the loss of return flows from GCID’s service area; and

e increasing groundwater pumping.

The actions taken by GCID and other water users in the Colusa Basin have generally succeeded,
as interim measures only, in assisting GCID in meeting its water delivery obligations. However,
the interim measures have been costly and have adversely affected the quality of water supplied
to the lower GCID service area and lower Colusa Basin area. The long-term viability of the
interim measures is questionable in light of the following specific adverse consequences:

e salinity levels have increased in water supplied to the lower GCID service area and lower
Colusa Basin;

e increased groundwater pumping and Colusa Basin Drain recapture pumping have been
required in both the GCID service area and the lower Colusa Basin;

e yields of salt-sensitive crops such as rice have decreased in areas of increased salinity levels;
and :

e GCID water delivery rates (i.e., costs charged to water users) have nearly doubled over pre-
1992 rates, largely as a result of direct and indirect increases in costs. Indirect costs include
programs such as well pumping and planning, design, and construction for the project
described in this document. In addition, GCID has deferred funding its long-term facilities
maintenance program to reduce rate impacts on the growers.

AUTHORIZING ACTIONS AND ROLES OF AGENCIES

GCID is obligated under the 1993 Joint Stipulation of Parties to develop a long-term solution to
the fish screen problem at the HCPP. As a CEQA lead agency, GCID has primary responsibility
for satisfying CEQA requirements associated with the proposed long-term solution, including
developing the EIR portion of this document. GCID is also responsible for the design of and
improvements to the existing fish screen, including the proposed oxbow flow-control structure
and bridge to Montgomery Island.

CDFG has statutory responsibilities under California State law for conservation of fishery
resources (Fish and Game Code Division 6, Part 1, Chapter 3, 5900 et seq.), and protection of
endangered species under the CESA. Combined with its history of participation in fish
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protecﬁon efforts at the HCPP and its permitting responsibilities under Fish and Game Code
1600 et seq. (Streambed Alteration Agreement), CDFG is a co-lead agency under CEQA for this
project.

Because of the potential for significant fishery protection enhancements, the Congress
specifically identified the long-term solution at HCPP in the Central Valley Project Improvement
Act (CVPIA) as an important measure that would contribute to the restoration of anadromous
fish (P.L. 102-575, Title XXXIV, 3406(b)(20)). To assist in the ongoing effort, the Congress
authorized Reclamation (through the Secretary of the Interior) to "participate with the State of
California and other Federal agencies in the implementation of the ongoing program to mitigate
fully for the fishery impacts associated with operations of the Glenn-Colusa Irrigation District's
Hamilton City Pumping Plant. Such participation shall include replacement of the defective fish
screens and fish recovery facilities associated with the Hamilton City Pumping Plant." To
- implement the CVPIA, the California Department of Water Resources (DWR), CDFG, U.S. Fish
and Wildlife Service (USFWS), and Reclamation signed a Sharing of Costs Agreement for
Mitigation Projects and Improvements (SCAMPI). This agreement provides for cost-sharing
between the Federal and State parties to the agreement for those projects specified in the CVPIA,
including the proposed fish screen project at HCPP. As a result of the Federal legislation and
coordination with other Federal agencies, Reclamation has lead Federal agency responsibility
under NEPA for the proposed project. The CVPIA provides that Reclamation will pay 75
percent of project development costs, with 25 percent non-Federal funding. Reclamation is also
responsible for design and construction of the fish screen extension portion of the project.

The Corps is authorized to design and construct the gradient facility in accordance with the
Energy and Water Appropriations Act of 1990 (P.L. 101-101, 103 Stat. 641 (1989)) pursuant to
the authority granted under the Water Resources Development Act of 1986 (WRDA). The Corps
also is responsible for permitting the project under the Clean Water Act and River and Harbor
Act. Because of the Corps' requirements for permitting and construction of the gradient facility,
the Corps has co-lead Federal agency responsibility under NEPA for the proposed project.

Other Participating Agencies

Participating agencies are those agencies that are directly involved in the planning of the project.
The following is a list of those agencies: '

National Marine Fisheries Service

U.S. Fish and Wildlife Service

California State Reclamation Board
California Department of Water Resources

The NMFS and USFWS are cooperating agencies under NEPA and are actively participating in
project planning. NMFS participation is largely directed by the ESA. NMFS is generally
responsible for management of anadromous fisheries and has specified flow and temperature
requirements in the upper Sacramento River through its Biological Opinion for the operation of
the CVP and the California State Water Project. Specific to this project are NMFS's
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responsibilities for protection of the endangered winter-run chinook salmon and the proposed-
endangered steelhead. The 1993 Joint Stipulation of Parties further defines NMFS participation
in the process for developing a long-term solution at HCPP. USFWS participation is authorized
through its responsibilities under the ESA, and the Fish and Wildlife Coordination Act. USFWS
is generally responsible for management of resident fish and wildlife. USFWS participation is
also authorized under the CVPIA. . .

From 1988 through 1995, DWR (through The California State Reclamation Board) served as the
CEQA lead agency for planning and design of the gradient facility portion of the project. This
lead agency role was assumed by GCID and CDFG jointly beginning in 1995.

PROJECT DESCRIPTION AND DEVELOPMENT OF ALTERNATIVES

The need for the fish screen improvement project at HCPP has long been recognized. However,
successful, long-lasting means to accomplish the purposes of the project have been elusive. The
current project development efforts have utilized information and lessons learned from past
efforts to meet the project objectives.

HCPP operations have provided nearly 70 years of fish screen and 100 years of diversion
experience and observations on the Sacramento River. In the last two decades, new information
and numerous alternatives have been evaluated, using this history, to identify fish screen designs
that would not fail as the previous screen had. The recent information includes studies,
monitoring programs, and numerical and physical modeling that take into account the complex
and dynamic conditions present at the HCPP. Reclamation tested fish screen systems using
large-scale physical models at Reclamation's Denver laboratories. The Corps has performed
numerical modeling to assess gradient facility designs that would stabilize the Sacramento River
water level in the vicinity of the fish screens. As part of the gradient facility design, two-
dimensional numerical modeling of oxbow and river flows has also been completed. Large-scale
physical models are now being constructed at Colorado State University to refine the gradient
facility design. These studies have led to a set of alternatives.that would, to varying degrees
accomplish the purposes and objectives of the pro_]ect

PROJECT SETTING

HCPP facilities are located on an oxbow of the Sacramento River between RM 205 and RM 206,
roughly one-half mile from the river channel.. GCID dredges the oxbow to maintain water flow
from the river to the pump station, which is also the headworks for the Glenn-Colusa Canal. The
HCPP also is part of a larger, integrated water management system that affects and is affected by
operations of GCID's other facilities and other Sacramento River water managers.

Future changes in HCPP operations could occur as a result of other separate actions that may be
taken by GCID, other water managers, resource agencies, or regulatory agencies (e.g., increase in
water deliveries to National Wildlife Refuges associated with the CVPIA). However, such other
actions are not within the scope of the proposed action for this EIR/EIS and would require
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separate environmental review. Until the fish screen improvements are completed, HCPP
continues to operate under the 1993 Joint Stipulation of Parties and Corps dredge permit
conditions.

PROJECT DESIGN CONSIDERATIONS

The project objectives are based on specific considerations for designing alternative fish screen
improvements. Many of these considerations reflect issues raised during early project scoping
sessions. These considerations are grouped into categories of fish protection, river and oxbow
hydraulics, and water supply.

Fish losses can result from a wide range of physical conditions (e.g., high horizontal flow
velocities that cause juvenile chinook salmon to impinge upon or entrain through the screen) and
biological conditions (e.g., predators lying in wait in “predator holding areas” where channel
structure, hydraulic, or light conditions enhance predation opportunities). Most fish loss issues
are related to river and oxbow hydraulic (e.g., flow patterns and ve1001ty) conditions in the
vicinity of the fish screen structure.

The Sacramento River is actively changing its course and slope (gradient) in the project region.
This process is a natural physical characteristic of a meandering river. The meander process has
been partially controlled by erosion-resistant native bank materials (i.e.. Modesto Formation) in
some locations, intermittent rock placement on river banks (described hereafter as either riprap or
revetment), and construction of levees. However, natural flood events and other hydraulic forces
of the meander process continue to shift the river channel and change its gradient. History
demonstrates that these dynamic processes can totally disable fish screen systems at the HCPP.
A key project objective is to design a fish screen improvement project that minimizes the
potential risk of screen failure due to local changes in river gradient. -

One of the purposes of the project is to maximize GCID’s capability to divert the full quantity of
water it is entitled to divert to meet its water supply delivery obligations. To accomplish this
purpose, the project would (1) enable GCID to meet instantaneous (peak) demands (within the
existing capacity of the HCPP) and (2) provide long-term reliability for GCID water deliveries
through the HCPP. To return diversion capability at the HCPP while protecting fish, a fish
screen system is needed that allows GCID to pump up to the existing maximum capacity of the
HCPP (3,000 cfs) when river flows are at least 7,000 cfs. While maximum diversions of 3,000
cfs typically would not occur when river flows are less than 7,000 cfs, river management in the
future is projected to include such river flows during the irrigation season.

ALTERNATIVES

The fish protection, hydraulic, and water supply considerations above demonstrate the difficulty
of developing a successful long-term solution under the dynamic and complex conditions at the
HCPP. Numerous solutions, including alternative sites and various screen designs, have been
proposed and considered since the screen failure of the early 1970s. Non-fish screen alternatives
such as conservation and off-site storage have also been considered.
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The alternatives selected for detailed study in this EIR/EIS include a no-project alternative and
three fish screen improvement project alternatives. Table S-1 presents an overview of the major
features of the alternatives. Figure S-2 shows the locations of features listed on Table S-1.
Table S-2 identifies the extent to which the project alternatives would satisfy the project
objectives.

The estimated costs of the alternatives would be $13.3 million for the no-project alternative,
$14-6 15.1 million for the screen extension alternative, $26-4 27.9 million for the screen
extension with gradient facility alternative, and $36:9 31.7 and $39-2 40.7 million for the screen

‘extension with gradient facility and internal fish bypass alternative (return to oxbow and return to

river options, respectively). These cost estimates exclude contractor overhead and profit and
construction management. Enviren -mitigation-€o SEL d-$1-million—Final-co

...... - = an A - =
- I 2 attro v O - - s -

In accordance with agreements and authorizing actions for the project, GCID would be
responsible for 100 percent of the costs of the no-project alternative if none of the project
alternatives are selected. If one of the project alternatives is selected, then State and Federal cost-
sharing responsibilities would be divided 25 percent/75 percent, respectively, with GCID funding

12.5 percent, the State of California funding 12.5 percent, and Federal appropriations funding 75

percent.
No-Project Alternative

If the lead and participating agencies do not implement a long-term solution for the HCPP
diversion, as authorized to do so, then the no-project alternative would occur, starting in 1998.
GCID’s operations would change at HCPP and throughout its water delivery system. To augment
fish protection at the existing facility, it is assumed that permit requirements for the no-project
alternative would require compliance with existing CDFG and NMEFES screen criteria to the extent
possible year round. It would be expected that approach velocity criteria (i.e., 0.33 ft/s) could likely
be achieved through reduced pumping and adding baffles, but that other criteria such as sweeping
velocities (i.e., greater than 2.0 ft/s), internal bypass system velocities, and screen exposure times
(i.e., less than 2.5 minutes) would not likely be achieved.

A risk of this alternative would be the long-term viability of maintaining even the reduced HCPP
diversions due to changes in the river that are not in the control of GCID. If future drops in gradient
or water surface elevation occur at the screens, then corresponding reductions in diversions at
HCPP would be required to maintain 0.33 ft/s approach velocities in front of the screens.

Significant drops in gradient in the early 1980s and previously in 1970 demonstrate the risks -

associated with potential future changes in the river on GCID’s ability to meet fish screen approach
velocity and fish bypass conditions. ‘
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Table S-1 - Overview of Major Features by Alternative
Screen Extension with
Gradient
Facility and Internal
Screen Extension Fish Bypass
with Return to Return to
Feature No-Project | Screen Extension | Gradient Facility Oxbow River
New or Modified
WaterIrrigation 10 None None None None
Recapture Stations
New or Modified
Groundwater Wells 50 None None None None
Total Fish Screen
Area 4,800 sq. ft. 11,300 sq. ft. 11,300 sq. ft. 11,300 sq. ft. 11,300 sq. ft.
Extended Fish .
Screen Structure None 600 ft. 600 ft. 600 ft. 600 ft.
Total Riprap Along
Upper and Lower 2,900 ft. 3,800 ft. 3,800 ft. * 3,800 ft. 3,800 ft.
Oxbow Banks
Adjustable Oxbow '
Flow Control and Combined Combined Combined Combined Combined
Removable Bridge to | Structures Structures Structures Structures " Structures
Montgomery Island
Modified River
Channel None None 1,000 ft. 1,000 ft. 1,000 ft.
Minimum Gradient
Between Upstream/ . 0.3 ft. 0.3 ft. 3.0ft 3.0 ft. 3.0ft.
Downstream Ends of
Montgomery Island
Riprap Along River
i Banks
River Channel None None 3,600 ft. 3,600 ft. 3,600 ft.
River Levee None None 4,400 ft. 4,400 ft. 4,400 ft.
Rock Dikes in River None None 1,600 sq. ft. 1,600 sq. ft. 1,600 sq. ft.
Internal Fish Bypass
System
Bypass Bays 2 None None 3 3
Bypass Pipes 2 None None 3 @ 54” dia. 3 @ 54” dia.
Length of Bypass
System 600 ft. None None 1,100 ft. 4,000 ft.
‘Total Construction
Time 6 mo. 25 mo. 34 mo. 34 mo. 34 mo.
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Table S-2 - Relative Comparison of How the No-Project and Project Alternatives Meet Project Objectives
Screen Screen Extension with
Extension | Gradient Facility and
with Internal Fish Bypass
' Screen Gradient | Returnto | Return to
Project Objectives No-Project | Extension Facility Oxbow River
State-of-the-Art Fish Screen Protection Low Medium Medium High Medium
Minimizes Fish Losses Low Medium Medium High Medium
Minimizes Other Environmental Effects High High Medium Medium Medium
Peak Pumping Capability Within Existing
HCPP Capacity Low Medium High High High
Minimizes Risk of Screen Failure Due to
River Gradient Changes Low Low High High High
Maximizes Long-Term Reliability of
HCPP Operations Low Low High High High

Under the no-project alternative, there would be substantial further reductions in HCPP capacity.
For purposes of analysis in this document, it is assumed that GCID would maintain its existing
priority order of water supply sources, but would need to construct and/or expand irrigation
recapture and groundwater facilities and modify existing operations throughout its service area.
The following is an overview of the anticipated actions that would be taken by GCID water users
and GCID under the no-pro_]ect alternative.

Increasing conservation with some temporary fallowing and land use conversions due to salinity
increases as occurred with the 1992 HCPP restrictions (1992 Joint Stipulation of Parties).
Some long-term land use conversions would also be expected with the salinity increases.

Increasing reliance on "as-available" conveyance capacity from TCC. Existing water

- agreements among GCID, Reclamation, and the TCC Authority provide for conveyance only

when unused capacity is available in the TCC. TCC capacity is projected to be available only
for the near-term until TCC water contractors fully utilize available capacity.

Changing crops, including reduced planting of high water-use crops (e.g., rice) and planting of
lower water-use crops (e.g., cotton). Such changes would depend upon market, regulatory, and

other conditions.

Construct new facilities to maintain peak water delivery capacities (replacement water supply
sources for further reduced HCPP capacity) as follows:

+ approximately 10 new or expanded agricultural run-off recapture pump stations. (late
irrigation season recapture); and

+ approximately 50 new or modified groundwater wells (early irrigation season pumping).
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e Improvements to upper and lower oxbow channel hydraulics through improvements to the fish
screen bulkheads, installation of a new oxbow flow control structure, and narrowing the lower
oxbow.

e Modifying the existing fish screen by adding baffles to improve uniformity of approach
velocities and by making structural improvements to the bypass bays and pipelines.

Screen Extension Alternative

The screen extension alternative consists of an approximately 600-foot extension of the existing
fish screen, upper oxbow channel improvements, an improved and extended guide berm across
from the fish screens, an oxbow flow control structure with removable bridge deck, and lower
oxbow channel improvements.

The 600-foot extension of the existing fish screen would enable GCID to meet screen approach
velocity criteria while meeting peak demands, increasing its ability to meet its water supply
obligations through the HCPP under most river flows. With increased supplies through HCPP,
water supplies from other sources would be substantially reduced.

As with the no-project alternative, however, the screen extension alternative would not include
measures to minimize the potential for future river gradient changes that could significantly reduce
the flow rates and water levels in the oxbow. Annual variations could reduce the river gradient,
even without considering major flood or other river events that could modify the gradient.

The probable occurrence of these gradient changes, combined with analyses that address current
conditions, indicate that the screen extension alternative would not be reliable in meeting other key
fish protection considerations (e.g., sweeping flows in front of the screen, fish exposure time to the
screen, and lower oxbow flows to the river). Therefore, unlike the no-project alternative, the screen
extension alternative would nearly restore existing HCPP capacity (3,000 cfs) for most river flows,
but similar to the no-project alternative, it would not meet key fish protection criteria and would
pose long-term risks that HCPP operations would not be viable due to future river gradient changes.

Screen Extension with Gradient Facility Alternative

The screen extension with gradient facility alternative would include the features described for
the screen extension alternative plus a gradient facility on the mainstem Sacramento River
adjacent to Montgomery Island. Modifications to the existing fish screen and oxbow included
with the screen extension alternative would also be included with this alternative. This
alternative would enable GCID to meet additional fish protection and screen performance
criteria, including sweeping velocities past the screen and oxbow flows for returning bypassed
~fish to the river. Also different from the screen extension alternative, the screen extension with
gradient facility alternative would enable GCID to meet its water supply obligations through the
HCPP for river flows as low as 5,000 cfs.
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The gradient facility would be designed with the characteristics of a natural riffle, providing a

“hard point” in the river that would slightly-inerease-and stabilize the Sacramento River in the

roject reach and restore the minimum water surface elevations at the fish screen to rov1d
adequate hydraulic gradient svate : cen-an

gradient—necessary for efficient screen and bygas performance The gradlent facﬂlty de51gn
would provide for hydraulic conditions that would not hinder upstream or downstream fish
passage and would provide adequate depths to facilitate navigation by recreational boats. The
"design riffle” concept is based on the rationale that if fish species and recreational boaters can
accommodate natural riffle hydraulic conditions within the Sacramento River, then those
hydraulic conditions would provide an acceptable basis for the design of the gradient facility.

The in-river portion of the gradient facility would involve placement of sheet piles at specified
elevations and intervals in the river bed. The buried sheet piles would be eapped—with-conerete
and surrounded and covered by large riprap. Placement of riprap upstream and downstream
along both the river channel and river levee banks would maintain river channel alignment
through the in-river portion of the facility.

The gradient facility feature of this alternative would establish a minimum gradient between the
upstream and downstream points of Montgomery Island and, therefore, enable HCPP operations
to comply with nearly all fish protection criteria over the life of the project. However, as with the
screen extension alternative, lack of an internal bypass system would increase fish exposure time
to the screen relative to the existing screen. Therefore, a key fish protection criterion that would
not be met with this alternative is the exposure time of downstream emigrating juvenile
salmonids to the screen face.

A key difference of this alternative from both the no-project and screen extension alternatives is
that it would minimize the risk of screen performance failure and maximize the long-term
reliability of HCPP operations. - Historically, major changes in river gradient have caused the
failure of past screen designs. Minor gradient changes also affect screen performance, GCID’s
ability to meet fish protection criteria, and HCPP pumping capacity. The gradient changes are
largely due to local river channel erosion and sedimentation adjacent to and downstream of the
HCPP that are associated with natural river meander processes and the transport of sediments as
a result of dredge spoil movement during high flows.

The lead agencies are currently in the final design phase of the project. Betailed Final plans have
not been developed on the-appreach-and the methods for construction of the gradient facility. For
purposes of this EIR/EIS, a one-year, four phase dry construction method has been assumed as the
proposed construchon method for unpact analyses Sevefal—akema&*e—eensﬁfae&en—meﬁheés—afe

However, alternatwe methods and schedules could be used for constructlon of the gzadlent facﬂlgg
These include variations on two basic methods: dry construction involving the use of cofferdams to

exclude water from construction areas and wet construction involving the in-water placement of
materials from barges. A schedule option would include a two-year construction process. This

EIR/EIS analyzes a number of methods and schedules with the anticipation that any one or some
combination of methods and schedules could be selected and implemented.
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Screen Extension with Gradient Facility and Internal Fish Bypass Alternative

The screen extension with gradient facility and internal fish bypass alternative would include the
features described for the screen extension with gradient facility alternative plus an internal fish
bypass system. An internal bypass system would convey juvenile fish moving along the screen
face into one of three bell-shaped entrance bays that transition to an approximately four- to five-
foot diameter pipeline. One bypass bay and pipeline would be retrofitted to the midpoint of the
existing fish screen, one would be constructed at the interface between the existing screen and
screen extension, and one would be placed at the midpoint of the screen extension. Screen
exposure distances for fish would range from about 240 feet to 300 feet.

Three concrete pipelines would separately convey bypassed fish from each of the bays to one of
the two optional outfall locations. The return to oxbow option would involve slightly greater
distances for the bypass pipelines relative to the existing bypass system, but would result in
greater velocities and shorter overall travel time for bypassed fish. The total length of the
pipelines for this option could range from approximately 800 feet to 1,400 feet, depending on
final siting of the outfall structure. The pipelines would terminate at an outfall structure that
would mix the total internal fish bypass flows of about 150 cfs with a minimum lower oxbow
flow of 350 cfs.

The second option for internal fish bypass outfall would be near the center of the Sacramento
River near its point of confluence with the lower oxbow. The concrete pipelines would follow
the same general alignment as the return to oxbow option, cross under the oxbow, and then
parallel the island side of the lower oxbow to the river. The total length of the three parallel

pipelines could range from approximately 3,700 feet to 4,300 feet, depending on final siting of

the outfall structures. The outfall structures would be placed in the main portion of the river
channel at separate locations to reduce the potential for predation. The total pipeline flows
would be approximately the same (i.e., 150 cfs) for the return to river option as the return to
oxbow option.

This alternative would enable GCID to meet all fish protection and screen performance criteria
established for this project, including exposure time (2.5 minutes or less) of downstream
migrating juvenile fish passing the screen face. Minor differences in approach velocities and
bypass flows would occur because this alternative would route approximately 150 cfs more
oxbow flow (50 cfs for each of the three internal bypasses) toward the fish screen face and into
the internal fish bypass system. There are some potentially significant differences in bypass
channel flow rates between the two intermediate bypass pipeline alternatives during low flow
conditions. '

The gradient facility would provide the hydraulic head to operate the internal bypasses. As with
the screen extension with gradient facility alternative, this alternative would minimize the risk of
screen performance failure due to local river gradient changes and maximize the long-term
reliability of HCPP operations. Design and construction of the gradient facility would also be the
same as the screen extension with gradient facility alternative.
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ISSUES IDENTIFIED AND CONSIDERED IN EIR/EIS PROCESS

Through the scoping process and EIR/EIS preparation, environmental and other issues have been
raised concerning potential environmental impacts of the project and no-project alternatives.
Analysis of these issues indicates the potential for significant environmental effects in some
instances, and less than significant effects in other instances. In some cases, analysis results
remain uncertain. In other cases, certain issues are considered to be of possible concern or
importance to interest groups, landowners, or resource managers. Issues considered included the

following:
Hydrology and Water Resources

regional water delivery operation changes

potential Sacramento River flow changes

potential river temperature increases

increases in electrical conductivity of irrigation water
pesticide concentrations in irrigation water ‘
changes in river alignment and gradient

Sacramento River sedimentation

flooding potential during construction

Aquatic Resources

impingement of juvenile fish on the screen
entrainment of fish at the screen
potential impacts of varying sweeping and bypass flows
- direct mortality, latent mortality, and disorientation of juvenile fish
predation
immigration of adult fish through the oxbow
emigration of juvenile fish through the oxbow and gradient facility
changes in habitat
changes in aquatic resources water quality

Recreation and Navigation

e construction activity effects on recreational boating
e potential boating hazards
e operation effects on recreational boating

Terrestrial Biology

e loss and disturbance of riparian, wetland, orchard and cropland habitats
e potential impacts to special-status species

o effect of local channel stabilization on natural riparian successional processes
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Visual Resources

e soil and vegetation disturbance on the banks of the Sacramento River and Montgomery Island
e permanent presence of riprap

Land Use

e project consistency with applicable lahd use regulations
e change in pattern or types of crops

Noise
e construction noise from vibratory and impact pile drivers and rock placement
Transportation and Traffic Safety

e short-term changes in road maintenance and traffic safety
Air Quality

e increases in pollutant emissions during construction

IMPACT CONCLUSIONS

Presented below is an overview of the impact analysis conclusions of this EIR/EIS. Table S-3
presents the results of selected analyses comparing the impacts among alternatives. Table S-4
describes the scope and the significance of impacts of the project alternatives (before and after
mitigation) where significant or potentially significant impacts have been identified. Due to the
length of these tables, they are located at the end of this section. Mitigation measures for the no-
project alternative are neither identified nor addressed in this EIR/EIS, except that potential
mitigation options identified in this document could be used to ensure significant impacts to the

lower oxbow bypass would not occur due to the no-project alternative. If a project alternative is

not selected. then the no-project alternative would be planned and undergo separate CEQA.
CESA. NEPA. and ESA review as necessary. ‘

Hydrology and Water Resources

Relative to existing conditions, potentially significant adverse impacts could result from the no-
project alternative due to reductions in HCPP diversions, local declines in the groundwater table,
continued increases in salinity concentrations, and reduced drainage outflow for diluting water
pesticide levels. No potentially significant adverse impacts would result to hydrology and water
resources with the project alternatives. Beneficial effects would result from the project
alternatives due to opportunities to improve and possibly stabilize salinity levels in the lower
GCID service area and lower Colusa Basin.
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Changes to Sacramento River flows and diversions would also result under each alternative.
Under the no-project alternative, flows downstream of the Red Bluff Diversion Dam (RBDD)
would decrease, due to GCID's increased reliance (as capacity is available) on deliveries via the
TCC and increased reliance on groundwater and recaptured water. One exception would be
August when river flows would increase slightly due to increased capacity of GCID irrigation
recapture facilities under the no-project alternative. Under the project alternatives, Sacramento
River flows between RBDD and Hamilton City would consistently increase because historical
diversion capacity would be restored at the HCPP causing a greater percentage of GCID water
supplies to remain in the Sacramento River (instead of being diverted at RBDD and delivered via
the TCC). While flow changes would be substantial in summer months, river water temperature
changes associated with the changes in flow would be small.

The potential for the river to meander or flood would not be substantially affected by the
presence of any project features including the gradient facility. However, the alternatives
including a gradient facility minimize the potential for future gradient losses and local river
meander, thereby making the fish screen improvements and HCPP operations more reliable over
the 50-year project life. Construction activities in the river for the gradient facility would not be
expected to increase the risk of flooding, as construction would take place during relatively low
flow periods.

For hydrology and water resources objectives (Table S-2), the no-project alternative would not
provide peak pumping capability (within existing HCPP capacity), not minimize risks of river
gradient changes, and not maximize the long-term reliability of HCPP operations. The screen
extension alternative would nearly restore peak pumping capability at HCPP, but would not
minimize risks of river gradient changes or maximize long-term reliability of HCPP operations.
Both the screen extension with gradient facility alternative and screen extension with gradient
facility and internal fish bypass alternative would meet all three of the hydrology and water
resources project objectives. '

Aquatic Resources

The no-project alternative would result in both beneficial and significant adverse impacts to fish.
The beneficial effects would include the reduced numbers of fish that would be exposed to the
existing fish screen (diie to reduced flows into the oxbow) and a reduction in predator habitat
associated with increased velocities in the lower oxbow. The potentially significant adverse
effect of the no-project alternative would include loss of Shaded Riverine Aquatic Cover (SRA
Cover) habitat.

The project alternatives would have varying levels of mostly beneficial, but also some short-term
adverse effects on fishery resources. Short-term, significant adverse effects would occur to
downstream juvenile migration due to delays and/or blockage (i.e., loss of juveniles stranded
behind the cofferdams) caused by in-water construction activities and equipment. In addition,
losses of SRA Cover habitat would also occur. These impacts of the project alternatives would
be significant and unavoidable.
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Long-term impacts of the project alternatives would be beneficial to fishery resources except for
the permanent displacement of some SRA Cover habitat. The beneficial impacts would include
reduced losses of juvenile fish at the fish screen due to improvements in uniformity of approach
and sweeping velocities at the screen, reduced predation in the oxbow, and improved fish bypass
conditions.

The gradient facility would require installation of cofferdams during peak migration of special-
status fish species. The screen extension with gradient facility alternative would require
substantially more cofferdams than the screen extension alternative. The beneficial impacts for
juvenile fish during operation would also be greater for the screen extension with gradient facility
alternative than the screen extension alternative. This would be due to improved approach and
sweeping velocities at the fish screen (due to increased gradient and flow control), as well as
long-term reliability of fish screen performance.

Operation of the screen extension with gradient facility and internal fish bypass (return to oxbow)
alternative would have the same impacts as the screen extension with gradient facility alternative,
but would also provide a means of reducing screen exposure time and associated potential for
impingement for chinook salmon fry. Operation of the screen extension with gradient facility
and internal fish bypass (return to river) alternative would have similar impacts as the return to
oxbow alternative, with the exception of predation. The return to river alternative would have
predator holding habitat in the vicinity of the bypass outfall in the river, and could increase stress
of juvenile fish due to a longer transport time in the internal bypass system. The combined
effects of increased travel time in the bypass system, hydraulic effects of the pipeline
configuration, and a bypass outfall near a large predator holding area in the Sacramento River
could result in potentially significant impacts to juvenile fish.

SRA Cover would be removed under both no-project and project alternatives, but the area
disturbed would increase substantially for those alternatives with a gradient facility. Impacts to
SRA Cover would be considered potentially significant, because of its classification under
USFWS Mitigation Policy (1992) (Resource Category 1). :

For fish protection objectives, the no-project alternative would not provide state-of-the-art
protection, would not minimize fish losses, and would not minimize risk of screen failure. The
screen extension alternative would provide substantial fishery resource protection beyond the
existing fish screen system. However, it would not reduce the risk of screen failure nor minimize
fish losses to the degree of alternatives that include a gradient facility and internal bypass. The
screen extension alternative would not be expected to minimize fish losses because screen
exposure time would be greater relative to existing conditions. The long-term viability of the no-
project alternative and screen extension alternative is uncertain due to the potential for future
river gradient changes and associated risk of screen failure.

Recreation and Navigation

Recreational boating and navigation would be able to continue in the project area during
construction under all three project alternatives with limited restrictions. However, the presence
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of construction equipment and facilities such as cofferdams could interfere with recreational
boating and would represent boating hazards. More hazards would be expected for the
alternatives that include the gradient facility on the Sacramento River. Significant, but mitigable,
impacts would also result during operation due to the placement of new structures in the oxbow
and the placement of in-river rock features for the alternatives that include a gradient facility.

Posting of signs, a boater information program, and other measures would warn recreationists of I

potential hazards and mitigate impacts to recreauon and navigation to a less-than-significant
level. .

Terrestrial Biology

New facilities to increase groundwater pumping and/or irrigation runoff recapture would be
constructed under the no-project alternative. Recapture facilities along existing canals and drains
could have the potential to impact giant garter snake habitat. Improvements to the lower oxbow
could also have potentially significant impacts to riparian habitat in general, including the nesting
habitat of predatory bird species and bank swallow habitat. Scrub willow and wetland habitat
would not be affected by construction or operation of the no-project alternative.

Extension of the fish screen under the project alternatives would result in the permanent loss of
riparian habitat. These losses would be substantially greater for the alternatives that include a
gradient facility. Acreages would be small and considered potentially significant due to the
scarcity of riparian habitat along the Sacramento River relative to historical levels. Riparian
habitat impacts would be mitigated to a less-than-significant level.

Wetland impacts would result from alternatives that include the gradient facility. All wetland
impacts would be significant but mitigable to less-than-significant levels.

The project alternatives would result in significant, but mitigable, impacts to the valley
elderberry longhorn beetle (VELB) habitat. Those alternatives including a gradient facility
would have substantially more impacts to VELB than the screen extension alternative.

For all species where potentlally significant impacts would occur, final site surveys would be
conducted to assess impacts, sitigation—would-be-finalized;—and avoidance measures would be
implemented where feasible, and final habitat impacts would be guantified to determine habitat
mitigation requirements. All impacts would be mitigated to less-than-significant levels through a
combination of proposed avoidance, relocation, on-site habitat restoration, and on- and off—s1te
habitat enhancement improvement measures.

An on- and off-site mitigation plan is_proposed that would, to the extent feasible, restore
disturbed areas and compensate for net habitat losses through the acquisition and improvement of

riparian Jands. This Final EIR/EIS describes the proposed acquisition of orchard land south of
the lower oxbow (Parcel No. 037-100-002) for riparian, SRA Cover, and other habitat mitigation.
This parcel is one of several options that the lead agencies could acquire for mitigation purposes.
Acquisition of Parcel No. 037-100-002 assumes landowner willingness to _sell the land. If the
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landowner is unwilling to sell the property. then the lead agencies would seek to acquire another
mitigation site option from a willing seller.

Visual Resources

Short-term significant, unmitigable impacts would result from the project alternatives due to the
permanent placement of riprap along the lower oxbow and along the Sacramento River for
alternatives including a gradient facility. Potentially significant, but mitigable, impacts would
result from soil and vegetation disturbance during construction under all alternatives.

Land Use

The no-project alternative could have a potentially significant impact on land use. The increased
reliance on recaptured water (and associated potential increases in salinity) could lead to changes
in cropping patterns, and increased salinity in GCID service area recaptured water and in
drainage water outflow from the GCID service area to the lower Colusa Basin. No potentially
significant impacts would result from the project alternatives.

Noise

No potentially significant noise impacts would be anticipated for either the no-project or project
alternatives. However, occasional use of impact pile drivers would generate intermittent noise

levels for residents along Montgomery Avenue and in the Capay district over and above the noise

impacts of other construction activities. Noise levels at the residences could reach 70 dBA.
Vibratory pile drivers would be used to the extent feasible to minimize noise impacts. Fhe

Cultural Resources

No significant impacts would be expected to cultural resources for either the no-project or project
alternatives. On-site surveys and subsurface testing indicate an expected absence of resources in
the immediate vicinity of screen extension construction activities. Previously identified
resources in the area would be avoided through on-site flagging and worker education. The lead
agencies have obtained concurrence from the State Historic Preservation Office on a finding of
no effect to significant historic resources. '

Socioeconomics

Increased restrictions at the HCPP, and subsequent increased use of groundwater and recaptured
water, substantially increased (approximately doubled) water delivery costs in the early 1990s for
GCID water users. Increases in water delivery costs above those experienced in the early 1990s
would be expected for the no-project alternative. Increased reliance on recaptured water under
the no-project alternative could cause growers to switch to more salinity-tolerant and less water-
intensive crops. Changes would be a function of market conditions, government farm programs,
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local infrastructure, regional farm management practices, and extra-regional changes in cropping
patterns.

Transportation and Traffic Safety

No potentially significant impacts to transportation and traffic safety would be expected under
the no-project alternative. Under the project alternatives with a gradient facility, local access
roads and private lands on the east side of the river (e.g., Wilson Landing Road) would not be
expected to support construction traffic and would experience potentially significant impacts.
Impacts would be mitigated to less-than-significant levels with an Access Management Plan that
would be developed in consultation with affected landowners.

Air Quality

No potentially significant effects would be expected with either the no-project or project
alternatives. Emissions from construction equipment and dust from staging areas and roads
would result under all project alternatives, but would be mitigated through vehicle emissions
control and dust control measures.

ENVIRONMENTALLY SUPERIOR ALTERNATIVE

The environmentally superior alternative is the alternative that minimizes substantial, or
potentially substantial, changes in the physical environment and meets the project objectives to
the extent possible. The proposed project represents fisheries mitigation for GCID's diversions
on the Sacramento River at HCPP. The proposed project would have substantial, long-term
beneficial impacts to fisheries. Significant and potentially significant, short-term, adverse
impacts to other resources would occur from construction activities, including short-term adverse
impacts to aquatic resources. On balance, the significant long-term beneficial impacts of
increased fish protection would substantially outweigh the significant and potentially significant
short-term adverse impacts to aquatic and other resources.

Protection of fishery resources at the HCPP includes reliability in the long-term performance of
the fish screen. The history of local river gradient changes indicates that such future river
changes are likely within the 50-year life of the project. The need to minimize the potential
water surface gradient changes in the project vicinity is just as critical to long-term fish
protection as other considerations such as screen mesh density and approach velocity.

Some level of environmental risk is associated with each of the alternatives, since it is impossible
to predict with certainty the future of regional river meander and water surface gradient changes
that could affect the proposed project. With such changes, the screen extension alternative could
fail as previous screens have failed. Alternatives that include a gradient facility would provide
substantial additional certainty to the long-term success and performance of the fish screen
extension alternative. Despite the increased impacts to other environmental resources,
alternatives that include a screen extension and gradient facility would be considered
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environmentally superior to the screen extension alternative and no-project alternative because of
the significant improvements in long-term fish screen performance and protection.

Another issue in evaluating alternatives is the uncertainty in the scientific community regarding
the anticipated impact of screen exposure time on juvenile chinook salmon. There is insufficient
data available to reliably assess the impact trade-offs between increased screen exposure time
and diverting chinook salmon fry through an internal bypass system to reduce screen exposure.
The uncertainty of the relative benefits of an internal fish bypass system indicates a need for
flexibility in screen design that would allow for monitoring and then operation of the fish screens
with or without an internal bypass system. Alternatives including a fish bypass with the ability to
open and close the internal bypass system would provide this flexibility and be environmentally
superior to alternatives without this feature.

An unresolved issue is the effect of prolonged travel time on juvenile fish passing through an
enclosed fish bypass system. Experts disagree on what constitutes excessive amounts of time for
juvenile fish in a bypass system. The two bypass options for this project (return to oxbow and
return to river) would involve substantial differences in transport time. Because of concerns that
the return to river option would have longer transport times and place the fish in a location of the
river where predation can be expected, the return to oxbow option has been identified as the
environmentally superior option.

In summary, a gradient facility provides additional certainty to long-term fish screen performance
and fish protection, and an internal fish bypass system provides flexibility to assess performance
trade-offs between increased screen exposure time and routing fish through a closed bypass

system. For these reasons, the screen extension with gradient facility and internal fish bypass.

(return to oxbow) is considered the environmentally superior alternative.

AGENCY PREFERRED ALTERNATIVE

Since 1988, technical advisory groups for the project have worked toward a design that meets the
project objectives. Alternatives considered by the group have covered a broad range of screen
and non-screen options. Extensive fishery resources, design feasibility, and HCPP operation
studies have been completed. Existing fish screen facilities throughout the western United States
have also been investigated to assess successes and failures.

In parallel with project planning activities, an Agency Management Group (AMG), consisting of
management-level representatives from agencies cooperating in the planning and design of the
project, has met regularly to review progress, receive briefings on key design considerations, and
address policy issues. In December 1996, after eight years of study, the Technical Advisory
Group (TAG) and AMG addressed the question concerning what would constitute state-of-the-
art, reliable fish protection at HCPP. With the support of a TAG recommendation and the results
of technical, economic, and environmental studies performed over the years, the AMG
unanimously identified the screen extension with gradient facility and internal fish bypass as the
agency preferred alternative. Of the return to oxbow and return to river options, the AMG
endorsed the return to oxbow design as its preferred option.
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ISSUES TO BE RESOLVED

Through the joint preparation of this EIR/EIS, the lead and other participating agencies have
collectively worked to resolve the broad range of design and env1ronmental issues. Certain
issues are still under analysis as follows:

e Gradient facility construction method and schedule.

The EIR/EIS impact analyses assume a one-year, four-phase gradient facility construction
process for-temperary-cofferdam-installation (drv construction method) in the mainstem of the
Sacramento River. Project engineers and resource specialists are evaluating options that could
better satisfy construction sequencing and environmental objectives, including minimizing
adverse effects on special-status fish species. FhisDraft EIR/EIS-deseribes-the-optional-maethods
and-schedules—for-the-construction-of the-gradient-faeility. It is uncertain at this time whether the
proposed one-year, four-phase dry construction method could be accomplished in one year. The

potential impacts of alternative methods. including the in-river wet construction method. are
discussed in this EIR/EIS. Either the dry or wet construction method could ultimately be

implemented.

e The need for periodic dredging of the Sacramento River to maintain effective operation
of the gradient facility.

Modeling studies are ongoing at Colorado State University to assess the potential extent of
sedimentation that could result in the vicinity of the gradient facility. This could include either or
both upstream sediment accumulation or deposition of sediment within the design “fish pools”
within the gradient facility. Such sedimentation could require an unknown amount and
frequency of dredging in the vicinity of the gradient facility.

e The final design and siting of the rock dikes that would help maintain alignment of the
river in the vicinity of the gradient facility.

Rock dikes have been proposed with those alternatives that include a gradient facility
(Figure S-2) to help ensure the river does not meander locally around the gradient facility during
flood events. The placement and design of the rock dikes are preliminary and undergoing design
review. Final size, placement, and composition of the rock dikes will be refined as project
design progresses.

e Mitigation program for terrestrial habitat and SRA Cover impacts.

The extent of riparian, SRA Cover, elderberry shrub, and other habitat impacts will change as

project design is refined and construction plans are finalized. Cemprehensive-mitigation-plans
will-be-completed-following-final-design. This Final EIR/EIS describes the proposed acquisition
of orchard land south of the lower oxbow (Parcel No. 037-100-002) for riparian, SRA Cover and

other habitat mitigation. This parcel is one of several options that the lead agencies could acquire
for mitigation purposes. Acquisition of Parcel No. 037-100-002 assumes landowner willingness
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to sell the land. If the landowner is unwilling to sell the property. then the lead agencies would
seek to acquire another mitigation site option from a willing seller. Coordination activities with
resource agencies are ongoing regarding the type and location of specific habitat improvements
that would be accomplished on Parcel No. 037-100-002 to compensate for net habitat losses from

the pl‘OieCt. risation—that-could—be—adopted—o

¢ Final operating conditions for the fish screen and internal fish bypass system.

The Fish Protection Evaluation and Monitoring Program (FPEMP) is proposed to monitor the
performance success of the project during initial years of operation. One of the key issues to be
addressed is possible differences in fish protection with and without one or more of the three
internal bypasses operating along the screen face.

o Dredge spoil handling site and method.

GCID is considering options for processing and stockpiling dredge spoils produced during annual
dredging of the oxbow. The options, which are considered in the EIR/EIS, include a new
stockpile location on GCID’s parcel across from the HCPP service yard at the corner of First
Avenue and Cutler Avenue. Another option would be sorting by size portions or all of the
stockpiled material either on Montgomery Island or on GCID’s parcel across from the HCPP
service yard. The sorting would involve separating materials greater than or equal to 3/4-inch in
size from smaller material, and possibly leaving the larger material on the northern tip of
Montgomery Island to be returned to the river during high flows.

AREAS OF CONTROVERSY

One area of continuing scientific discussion concerns the relative impacts and benefits of the two
options for internal fish bypass outfalls (i.e., return to oxbow or return to river). For example,
there are differing technical expert opinions on issues such as differences in the extent of
predation between the bypass return options.

This EIR/EIS concludes that the return to oxbow option would be expected to have greater
overall benefits for successful fish passage. The FPEMP to be implemented with project
operation is expected to provide further information regarding the actual benefits of the return to
oxbow option. '

ENVIRONMENTAL COMMITMENTS AND
| MITIGATION AND MONITORING

Two distinct monitoring and evaluation programs are proposed. The Environmental Compliance
and Mitigation Monitoring Program (ECMMP) is the master program for tracking the
requirements, implementation schedule, and responsibility for mitigation measures adopted for
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the approved project. The ECMMP would also assess the success of mitigation activities as
required by Public Resources Code (CEQA Statutes) Section 21081.6 and Council on
Environmental Quality Regulations Sections 1505.2(c) and 1505.3. It would further ensure that
the project is in compliance with conditions of permits issued.

The second monitoring program, the FPEMP, would specifically focus on the performance of the
fish screen, gradient facility and fish bypass system. The FPEMP would evaluate the success of
project features over the initial years of operation with regard to meeting certain project
objectives (i. ., minimizing losses of all fish in the vicinity of the pumping plant diversion).

MITIGATION MEASURES RECOMMENDED FOR PROJECT FEATURES

In addition to the general environmental commitments identified above, the lead agencies (GCID,
CDFG, Corps, and Reclamation) propose to minimize environmental impacts and to restore
disturbed lands using all practicable means. Where avoidance would not be possible, specific
measures have been recommended to protect environmental resources and to mitigate to a less-
than-significant level when feasible. Recommended mitigation measures are presented in
Table S-4 for each potentially significant and significant environmental consequence of the
project alternatives.

Lead agency project approvals would include specific mitigation requirements based on design
plans. Upon final design, mitigation measures and compensation requirements would be
finalized based on final impact acreages, construction methods, and design features. Mitigation
measures would also be modified to include commitments and conditions for permits,
memoranda of agreement, and correspondence with other agencies and private entities.
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Table S-3 - Comparison of No-Project and Project Alternatives Relative to Existing Conditions
Screen Extension with Gradient Facility
Screen Extension and Internal Fish Bypass
No Project’ Screen Extension® With Gradient Facility Return to Oxbow Return to River
Impact Topic Change | Signif. Change | Signif.” Change | Signif." Change | Signif." Change | Signif.”
Hydrology and Water Resources )
Simulated Average October 0 LS 0 LS 0 LS 0 LS 0 LS
Monthly Flow November 0 LS 0 LS 0 LS 0 LS 0 LS
(Percent Change) December 0 LS 0 LS 0 LS 0 LS 0 LS
in the Sacramento January 0 LS 0 LS 0 LS 0 LS 0 LS
River Downstream February 0 LS 0 LS 0 LS 0 LS 0 LS
of RBDD March 0 LS 0 LS 0 LS 0 LS 0 LS
Existing April 0 LS 0 LS 0 LS 0 LS 0 LS
Hydrology (cfs) May -262 (-2.6%) LS +78 (0.8%) LS +79 (0.8%) LS +79 (0.8%) LS +79 (0.8%) LS
June -649 (-6.5%) LS +386 (3.8%) LS +387 (3.8%) LS +387 (3.8%) LS +387 (3.8%) LS
July -583 (-5.1%) LS +205 (1.8%) LS +205 (1.8%) LS +205 (1.9%) LS +205 (1.9%) LS
August +100 (1.1%) LS +761 (8.3%) LS +765 (8.3%) LS +765 (8.3%) LS +765 (8.3%) LS
September 0 LS 0 LS 0 LS 0 LS 0 LS
Simulated GCID HCPP® -137 PS +80 B +80 B +80 B +80 B
Average Annual Stony Creek °© +14 LS 0 LS 0 LS 0 LS 0 LS
Deliveries by * Recapture © +18 LS -3 LS -3 LS 3 LS -3 LS
Supply Source - TCC® +83 LS -65 LS -65 LS -65 LS -65 LS
Existing Groundwater +23 PS -10 B -10 B -10 B -10 B
Hydrology (1000s
ac-ft)
Electrical Potential for PS Potential to B Potential to B Potential to B Potential to B
Conductivity Increase stabilize stabilize stabilize stabilize
(Salinity) in the
Colusa Basin Drain
B = Beneficial impact NA = Not applicable
LS = Less-than-significant impact nia = Not available
PS = Potentially significant impact ND = Not detectable, less than 1% change
S = Significant impact
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Table $-3 - Comparison of No-Project and Project Alternatives Relative to Existing Conditions (Continued)
Screen Extension with Gradient Facility
Screen Extension and Internal Fish Bypass
No-Project® Screen Extension® with Gradient Facility Return to Oxbow Return to River
Impact Topic Change | Signif” | Change | Signif.’ | Change | Signif." Change | Signif” | Change | Signif.
Hydrology and Water Resources (Continued)
Pesticide Potential for PS Potential to B Potential to B Potential to B Potential to B
Exceedances Increase stabilize stabilize stabilize . stabilize
River Channel Continued risk] PS Continued risk| PS/PS | Reduced risk ‘B Reduced risk B Reduced risk B
Stability of meander of meander of meander of meander of meander
Flooding Potential None None Low risk LS Low risk LS Low risk LS
During
Construction
Aquatic Resources
Maximum 12/1 - 4/30° -0.27 B -0.27 B -0.27 B -0.27 B -0.27 B
Approach Velocity 5/1 - 5/15¢ -0.07 B -0.07 B -0.07 B -0.07 B -0.07 B
5/15 - 8/1¢ -0.27 B -0.27 B -0.27 B -0.27 B -0.27 B
8/1 - 11/30° 0 LS 0 LS 0 LS 0 LS 0 LS
Average Approach 5,000 cfs ° Decrease B Decrease B Decrease B Decrease B Decrease B
Velocity (ft/s) © 7,000 cfs | Decrease B Decrease B Decrease B Decrease B Decrease B
10,000 cfs f Decrease B Decrease B Decrease B Decrease B Decrease B
20,000 cfs © Decrease B | Decrease B Decrease B Decrease B Decrease B
Average Sweeping 5,000 cfs na na  |No difference LS Increase B Increase B Increase B
Velocity 7,000 cfs na na |No difference LS Increase B Increase B Increase B.
10,000 cfs na na No difference LS Increase B Increase B Increase B
‘ 20,000 cfs na na No difference LS Increase B Increase B Increase B
Maximum Screen No +7 PS/PS +7 PS/PS +1 LS +1 LS
Exposure Time Change
Between Bypasses
(minutes) n
Impingement Somewhat B Improve B Improve B Improve B Improve B
Improve
Entrainment Somewhat B Improve B Improve B Improve B Improve B
Improve
Time of Transport na na No bypass No bypass -1to+1 LS +8to +17 PS/PS
in Internal Bypass
System (minutes) '
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Table S-3 - Comparison of No-Project and Project Alternatives Relative to Existing Conditions (Continued)

Screen Extension with Gradient Facility

C—085354

~ Screen Extension and Internal Fish Bypass
No-Project’ Screen Extension® with Gradient Facility Return to Oxbow Return to River
Impact Topic Change | Signif.” | Change | Signif.’ | Change | Signift” | Change | Signif.” | Change | Signif."
Aquatic Resources (Continued)
Predation Construction Negligible LS Increase LS Increase LS Increase LS Increase LS
Increase
Operations
5,000 cfs Decrease B Decrease B Decrease B Decrease B Increase ‘PS/PS
7,000 cfs Decrease B Decrease B Decrease B Decrease B Increase PS/PS
10,000 cfs Decrease B Decrease B Decrease B Decrease B Increase PS/PS
. 20,000 cfs Decrease B Decrease B Decrease B Decrease B Increase PS/PS
SRA Cover' Acres/ -0.55/2,412 PS -0.72/3,127 PS/PS -1.5/6,522 PS/PS -1.5/6,522 PS/PS -1.5/6,522 PS/PS
Linear Feet
Chinook Salmon April 0 LS 0 LS 0 LS 0 LS 0 LS
Percent Change in May ND/+2 LS ND/+2 B ND/+2 B ND/+2 B ND/+2 B
Rearing Habitat June -1/-11 LS ND/+2 B ND/+2 B ND/+2 B ND/+2 B
between RBDD July ND/-2 LS ND/+2 B ND/+2 B ND/+2 B ND/+2 B
and HCPP August ND/ND LS +2/+7 B +2/+7 B +2/+7 B +2/+7 B
(Juveniles/Fry) " September 0 LS 0 LS 0 LS 0 LS 0 LS
Existing :
Il Hydrology .
Estimated Early All Four Runs No change LS Potential to B Potential to B Potential to B Potential to B
Life Stage Chinook decrease decrease decrease decrease
Mortality for Salmon
Chinook Salmon in
the Upper
Sacramento River "
Downstream Construction Some change BLS Disrupt PS/PS Distupt S/S Disrupt S/S Disrupt S/S
Migration of
Juvenile Fish Operations Improved B Improved B Improved B Improved B Improved B
Recreation and Navigation
Months of Construction 3 PS 18 PS/LS 23 S/LS 23 S/LS 23 S/LS
Disruption to
Recreational
Boating
Potential Boating Construction No change LS No change LS Increase S/S Increase S/LS Increase S/LS
Hazards in River :
Operation No change LS No change LS Increase SALS Increase S/ILS Increase S/LS
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Table S-3 - Comparison of No-Project and Project Alternatives Relative to Existing Conditions (Continued)
’ Screen Extension with Gradient Facility
Screen Extension and Internal Fish Bypass
. No-Project’ Screen Extension® with Gradient Facility Return to Oxbow Return to River
Impact Topic Change | Signif." | Change | Signif.” | Change | Signif.” Change | Signif.” | Change [ Signif." |} |
Recreation and Navigation (Continued)
Potential Boating Construction Increase PS Increase PS/LS Increase PS/LS Increase PS/LS Increase PS/LS
Hazards in Oxbow
Operation Increase LS Increase LS Increase LS Increase LS Increase LS
Terrestrial Biology
Riparian Habitat Permanent -0.5 LS -1.9 PS/LS -10.2 PS/LS -10.2 PS/LS -10.2 PS/LS
(acres) " )
Wetland Habitat Permanent No change LS No change LS -2.3 S/LS -2.3 S/LS -2.3 S/LS
(acres) °?
Scrub/Willow Permanent No change LS No change LS -1.0 PS/LS -1.0 PS/LS -1.0 PS/LS
Habitat (acres) *?
Elderberry Stems Permanent No change LS -153 S/ILS -442 S/LS -442 S/LS -442 S/ILS
(Lost or Trans- '
planted) °
Swainson’s Hawk Temporary 2 nest sites PS 2 nest sites PS/LS 2 nest sites PS/LS 2 nest sites PS/LS 2 nest sites PS/LS
Nests ° potentially potentially potentially potentially potentially
affected affected affected affected affected

Bank Swallow . Permanent 1 potential site PS 1 potential site | PS/LS 2 potential PS/LS 2 potential PS/LS 2 potential PS/LS
Nesting Sites ° affected affected sites affected sites affected sites affected
Visual Resources .
Soil and Vegetation Oxbow 1 PS 1 PS/LS 1 PS/LS 1 PS/LS 1 PS/LS
Disturbance (# of
Key Viewpoints) Sacramento 0 LS 0 - LS 3 PS/LS 3 PS/LS 3 PS/LS

River "

Montgomery | 0 LS 0 LS : 2 PS/LS 2 PS/LS 2 PS/LS

Island » »
Riprap (linear ft) Sacramento 0 LS 0 LS 8,000 S/S ¢ 8,000 S/s 9 8,000 S/S 1

River

Lower Oxbow 2,600 S 2,600 S/ ¢ 2,600 AN 2,600 S/S 2,600 SIS
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Table S-3 - Comparison of No-Project and Project Alternatives Relative to Existing Conditions (Continued)
Screen Extension with Gradient Facility
Screen Extension and Internal Fish Bypass
No-Project” Screen Extension” with Gradient Facility Return to Oxbow Return to River
Impact Topic Change | Signif.” Change | Signif.” | Change | Signif." Change | Signif” | Change [ Signif.” |||
Land Use
Change in Land Operation Shift to Salt- PS No change LS No change LS No change LS No change LS
Use Tolerant .
Crops
Potential Conflict Construction No change NA Zoning LS Zoning LS Zoning LS Zoning LS
with County : change change ~ change change
Zoning .
Noise
Construction Construction 75dB at LS 75dB at LS 75 dB at LS 75dB at LS 75dB at LS
Activity Noise 50 ft. 50 ft. 50 ft. 50 ft. - 50 ft.
Transportation and Traffic Safety
Traffic Volume on Canal Road +100 LS +150 LS +200 LS +200 LS +200 LS
Public Roads
During Wilson Landing | No change LS No change LS +200 PS/LS +200 PS/LS +200 PS/LS
Construction Road
(trips/day)
Traffic Volume on Parcel No change LS No change LS +200 PS/LS +200 PS/LS +200 PS/LS
Private Roads .047-400-003 :
(trips/day)
Air Quality
Emissions Construction Somewhat LS Increase LS Increase LS Increase LS Increase LS
increase '
Dust and Construction Somewhat LS Increase LS Increase LS Increase LS Increase LS
Particulate Matter increase '
(PM,o)
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Footnotes to Table S-3 - Comparison of No-Project and Project Alternatives Relative to Existing Conditions

B = Beneficial impact NA = Not applicable

LS = Less-than-significant impact na = Not available

PS = Potentially significant impact ND = Not detectable, less than 1% change
S = Significant impact

a

The impacts shown under this alternative are based on current river gradient. If the river gradient were to lower substantially, further changes would be expected.
No-project design, impacts, and mitigation would be considered in a separate CEQA review process if none of the project alternatives are selected for implementation.

Impact significance before/after mitigation. Where impacts would be less than significant (LS), no mitigation is recommended. Certain impact designations represent
consideration of two or more impact conclusions as presented in Chapter 4, Impact Analyses.

Changes shown for indirect impact assessment. Impacts from flow and temperature are described in the Aquatic Resources section.

Based on physical model studies (Reclamation 1996e).

1,000 cfs diversion rate.

3,000 cfs diversion rate.

Based on-data provided by Ayres Associates (1996d and 1997a). Quantitative data for the no-project and screen extension alternatives are not available.
This estimate is based on a river flow of 7,000 cfs and a diversion rate of 3,000 cfs. '

These estimates assume a 3-10 ft/s bypass flow.

The bypass system would have improved hydraulics at the bypass bays, wuhm the bypass pipe, and at the outfall.

Calculations shown are based on data provided by Ayres Associates (1997b). Data shown for percentage of oxbow greater than 2 ft/s were used to make the impact
determination under “predation.”

Shoreline impacts were analyzed under two categories: Resource Category 1 SRA Cover and natural erodible shoreline.

Based on change in weighted usable area (WUA) (DWR 1993). ’

Based on modeled temperature decreases in the upper Sacramento River.

These numbers and the actual occurrence of a species in question would be verified during final site surveys based on final design.

For the purposes of this analysis, all riparian and wetland impacts are considered permanent. In the development of mitigation, scrub/willow habitat would be
combined with riparian habitat.

Significance shown for short-term impacts. Long-term impacts would be less than significant after natural revegetation.
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Table S-4 - Measures Recommended to Mitigate Significant or Potentially Significant Impacts of the Project Alternatives
Before Recommended After
Impact * Mitigation Mitigation Measure Mitigation

Hydrology and Water Resources - No significant or potentially significant impacts identified for the project alternatives.
Agquatic Resources
4.2-5, 4.2-11 and 4.2-22 - Construction of the oxbow Potentially | SRA Cover mitigation would be included as part of the on-site Potentially
modifications, fish screen extension, and gradient facility Significant | and off-site habitat mitigation plan, which includes the proposed | Significant
would result in the permanent loss of SRA Cover, which has acquisition of Parcel No. 037-100-002 south of the lower
been defined as a Resource Category 1 by the USFWS. oxbow. Because of the classification of SRA Cover as'a

USFWS mitigation policy (Resource Category 1), permanent

displacement of this habitat could not be fully mitigated. :
4.2-9 - Construction activities within the oxbow could result Potentially - | Monitoring and rescue seining would be conducted within the Potentially
in the temporary disruption (i.e., delay and/or blockage) of Significant | areas enclosed by the cofferdams as soon as possible following Significant
juvenile fish emigration through the oxbow. completion of cofferdam installation, and prior to water

removal. '
4.2-20 - Construction of the gradient facility could Significant | Implement mitigation measure for Impact 4.2-9 Significant
temporarily disrupt (i.e., delay and/or block) juvenile fish
emigration in the Sacramento River. :
4.2-35 - Operation of the internal fish bypass (return to river Potentially | This impact could be reduced through design of the pipeline and Potentially
option) would permanently change the availability and Significant | outfall to minimize potential hydraulic effects and to site the Significant
distribution of potential predator holding habitat within the outfall in the river in an area that would minimize predation.
oxbow and in the Sacramento River at the gradient facility.
Geology and Soils - No significant or potentially significant impacts identified for the project alternatives.
Recreation and Navigation :
4.4.1 and 4.4.3 - Construction activities in the oxbow and Potentially | As necessary, temporary barriers and signs would be erected Less Than
river could temporarily interfere with recreational boating Significant | along the oxbow channel and river to limit access to Significant
and increase boating hazards. construction areas and to warn recreationists of potential

hazards. The California Department of Boating and Waterways

would be consulted for recommendations concerning the

placement of these barriers and signs.
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Table S-4 - Measures Recommended to Mitigate Significant or Potentially Significant Impacts of the Project Alternatives (Continued)

Impact ®

Before
Mitigation

Recommended
Mitigation Measnore

After
Mitigation

Recreation and Navigation (Continued)

4.4-4 - Potential recreation boating hazards could increase in
the river due to the presence of the gradient facility.

Significant

Seasonal or permanent buoys would be used to define the limits
of the low-water navigation channel in the Sacramento River

channel. All proposed facilities that could be submerged during- |

high or low flow conditions would be marked in accordance
with Section 659 of the Harbors and Navigation Code. Warning
signs would be placed along both banks of the river upstream
and downstream of the facility at distances of 500, 1,000, and
1,500 feet. The California Department of Boating and
Waterways would be consulted for recommendations concerning
the placement of markers and development of a boater

information program.

Terrestrial Biology

Less Than
Significant

4,5-1 - Construction activities would permanently alter
riparian habitat.

Potentially
Significant

Riparian habitat would be avoided to the greatest extent
practicable. A ten-foot buffer zone would be clearly marked
around all riparian avoidance areas during construction,
Surveys for active yellow-billed cuckoo nesting sites would be
conducted within a 50-yard radius of all project facilities.
Construction activities would be planned to avoid construction
within 50 yards of active nests between June and September 15
or until the birds have fledged. The Environmental Compliance
and Mitigation Monitoring Program includes plans for on-site
and off-site replacement of lost riparian habitat values._The lead
agencies propose to acquire Parcel No. 037-100-002 south of
the lower oxbow for riparian, SRA Cover, and other habitat
mitigation. During final design of the gradient facility, the lead
agencies would evaluate the feasibility of left-bank armoring in
the orchard to reduce impacts to riparian vegetation on the river
banks.

Less Than
Significant

C—085359
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Table S-4 - Measures Recommended to Mitigate Significant or Potentially Significant Impacts of the Project Alternatives (Continued)
Before Recommended After
Impact * Mitigation Mitigation Measure Mitigation

Terrestrial Biology (Continued)
4.5-2 - Construction activities could temporarily affect the Potentially | Prior to construction, surveys for active Swainson’s hawk Less Than
nesting habitat of predatory bird species of concern. Significant | nesting sites would be conducted within a 0.5 mile radius of ail Significant

project facilities. Construction would avoid activities within

0.25-0.5 mile of active nests between March 1 and September 31

to the extent feasible. Riparian habitat would be avoided and

compensated as discussed in the mitigation measure for Impact

4.5-1. :
4.5-3 - Construction activities would permanently alter ' Potentially | Surveys would be conducted for nesting bank swallows. Project Less Than
vertical erosion prone banks, which could provide suitable Significant | features and construction areas would avoid suitable nesting Significant
nesting habitat for bank swallows. habitat for bank swallows where feasible. Measures would be

taken to prevent bank swallows from nesting within 0.25 mile of

construction sites between April and August.
4.5-4 - Construction activities would result in a reduction in Significant | The ECMMP includes plans for mitigating impacts to valley Less Than
abundance of elderberry shrubs, which could affect the valley elderberry longhorn beetle (VELB) in accordance with USFWS Significant
elderberry longhorn beetle. (1996d) guidelines.
4.5.5 - Construction of the gradient facility would Significant | Prior to construction, surveys would be conducted of the Less Than
permanently impact wetland/freshwater marsh habitat on the impacted emergent wetland/freshwater marsh site to develop a Significant
eastern bank of the Sacramento River. plant species list and to determine the presence or absence of the

special concern species Sanford’s arrowhead and the rose

mallow. Should surveys identify Sanford's arrowhead and/or the

rose mallow, they would be collected and relocated to a site

deemed appropriate by USFWS. Impacts to wetland ecosystems

would be mitigated through the terrestrial habitat mitigation

plan. -
Visual Resources
4.6-1, 4.6-2, and 4.6-6 - Stockpiling and placement of riprap Significant | Long-term visual changes brought by riprap placement would be | Significant
along banks of Sacramento River, the oxbow, and mitigated through natural and project revegetation. Short-Term;
Montgomery Island. Revegetation of areas adjacent to riprap would also be Less Than

encouraged by seeding with native riparian groundcovers, Significant

including grasses, and, where feasible, native trees and shru