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Preface

California Department of Water Resources
Low-flow Intake Technical Analysis

Prepared by
D. Dorratcague, MWH Americas, Inc., B. Gatton and T. Hamaker, CH2M HILL
December 2009

This report describes conceptual alternatives for a low-flow screened intake to Clifton Court
Forebay (Forebay). These concepts were developed to address periods when State Water
Project (SWP) diversions are constrained to protect delta smelt and other species of concern.
As aresult, the alternatives are limited to a maximum diversion capacity of 2,000 cubic-feet
per second (cfs). While this document is intended to provide DWR initial direction
regarding location, composition, and arrangement of fish protective diversion facilities, the
concepts and locations contained in this proposal are for illustration purposes only and
require additional discussion and analysis.

Additional information required to conduct a feasibility-level study of these conceptual
alternatives is described in Section 7 of the report. In addition, the conceptual-level
construction cost estimates contained in this report are intended for relative comparison of
the construction costs for the proposed concepts and should not be compared to any other
options not included in this document. Refined estimates of costs may include, but need
not be limited to, the costs of planning, design, environmental impact analysis, permits,
mitigation, and land acquisition.

This initial assessment is simply one piece of information for analyzing the feasibility and
effectiveness of a low-flow screened intake to the Forebay. Any future assessment efforts
will have to consider the following items in addition to the SWP operational restrictions
contained in the biological opinions of the US Fish and Wildlife Service (USFWS) and
National Marine Fisheries Service (NMFS) governing the SWP and Central Valley Project
Operations.

e The fate of screened fish including their potential for entrainment at other Delta
diversions such as the CVP Jones Pumping facility and local agricultural diversions
and losses to predation in the natural channels

e The likelihood that any concept would result in the increase in abundance of
targeted fish populations

e The degree of improvement in SWP water supply reliability from any concept

e The potential of any concept to reduce predation in the Forebay and the population
benefits to at-risk fish species of such reductions
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SECTION 1

Introduction

The California Department of Water Resources (DWR) is engaged in a number of processes,
including the Bay Delta Conservation Plan (BDCP) and Delta Vision, intended to identify
water conveyance facility modifications in the Sacramento-San Joaquin Delta (Delta) that
would improve water supply reliability and reduce adverse impacts on Delta aquatic
resources.

In recent years, several fish species inhabiting the Delta have been listed for protection
under the California or federal Endangered Species Acts (ESA) and are featured in the
Interagency Ecological Program’s (IEP) Pelagic Organism Decline (POD) work plan. The
direct and indirect effects of water project operations have been identified as one of several
factors contributing to changes in Delta environmental conditions. During roughly this
same period, State Water Project (SWP) and Central Valley Project (CVP) operations have
been increasingly constrained by regulatory requirements and court-mandated operational
changes that have reduced water supplies and water supply reliability.

In response to these changes, DWR, other state and federal resource agencies, environmental
organizations, and a variety of other stakeholders are exploring possible near-term and
long-term changes to facility operation and configuration that could improve water supply
reliability and operational flexibility. One such project feature being considered is a new
Low-flow Intake (LFI) to move water either through or around Clifton Court Forebay (CCF)
to the Harvey O. Banks Pumping Plant.

Although previous efforts have considered varied diversion capacities up to the full
capacity of the Banks Pumping Plant, the objective of this LFI Technical Analysis is to
address the period when diversions into the SWP are limited to protect delta smelt and
other sensitive species, such as during the Vernalis Adaptive Management Program. For this
Technical Analysis, the maximum diversion capacity of the proposed screened LFI has been
limited to 2,000 cfs in order to provide reliability by considering the unit capacities at the
Banks Pumping Plant (two units rated at 375 cfs, four units rated at 1,067 cfs, and five units
rated at 1,130 cfs). Also, during subsequent efforts to refine the recommended alternatives,
hydraulic analyses will need to be completed similar to those performed for the 1996
Interim South Delta Program Draft EIS/EIR, which indicated that hydraulic restrictions in
Italian Slough may limit conveyance from 2,000 to 3,000 cfs.

To help prepare information on the design and operations of the LFI, DWR has requested a
technical analysis as part of Task Order No. CH-19 to CH2M HILL, under Standard
Agreement No. 4600004591 (April 21, 2008). The initial product of this task order was the
Fish Passage Criteria and Guidance Report (November 2008), and this Low-flow Intake Technical

DECEMBER 2009 1-1 FISHERY IMPROVEMENTS SECTION
Delta Conveyance Branch
Bay-Delta Office, CDWR



SECTION 1. INTRODUCTION

Analysis supplements that document to support another DWR effort led by Zaffar Eusuff of
the Bay-Delta Office, Fishery Improvements Section, to plan and design an LFI fish passage
facility. These key consultants conducted the LFI technical analysis:

e Dennis Dorratcague, MWH Americas, Inc.
e Bob Gatton, CH2M HILL
e Tim Hamaker, CH2M HILL

This Low-flow Intake Technical Analysis includes the following requested information:

e Areview of available recently documented studies and initiatives on numerous fish
screen concepts at CCF

e A compilation of existing technical information concerning hydraulic, geotechnical,
bathymetric, and water quality issues

e A summary of biological factor investigations regarding the existing fish life history and
monitoring information, considerations necessary to design and operate any fish screens
to meet regulatory criteria, and evaluation of potential locations in terms of predation
and screening effectiveness

¢ Analyses and recommendations of alternatives to meet LFI objectives at several potential
diversion sites around CCF, including alternatives that bypass CCF

e Conceptual-level construction cost estimates for the LFI alternatives

¢ Identification of additional data needs necessary to further develop the recommended
alternatives in greater detail

The overall objective of this report is to identify potential alternatives to move forward into
a more detailed feasibility study.

DECEMBER 2009 1-2 FISHERY IMPROVEMENTS SECTION
Delta Conveyance Branch
Bay-Delta Office, CDWR



SECTION 2

Review of Previous CCF Screening Efforts

DWR provided a collection of electronic files related to previous CCF screening studies and
initiatives. In general, the files included conceptual schematics of screen alternatives, cost
estimates, project schedules, fish loss modeling results, memoranda, and meeting
presentations and materials. The information most relevant to this LFI Technical Analysis is
listed in Table 2-1. The index column provides a reference number for information cited
elsewhere in this document. A complete list of the documents provided by DWR is

presented in Appendix A.

TABLE 2-1

Previous CCF Fish Screen and Intake Planning Efforts Data

Low-flow Intake Technical Analysis

Index Title

Preparer and
Date

Brief Description

1 CCF Short-Circuit
Alternative

Preparer and
date unknown

CCF diagrams (3 pp):

1. CCF short-circuit alternative.

2. Positive barrier fish screen with LH pumps no salvaging.
3. Proposed intake site.

2 Second Stage
Construction Plan

Preparer and
date unknown

Plan diagram, second stage construction (4 pp).

3 South Delta Facilities
Alternatives

Preparer and
date unknown

13 South Delta facilities alternative diagrams with notes
(13 pp).

4 South Delta Facilities
Alternatives-Wide Range
Draft

Preparer and
date unknown

South Delta facilities for 17 alternatives (objectives,
elements, special operations, assets, liabilities, costs,
biological benefits, assumptions, risks, potential fatal flaws).
Good summary of alternatives descriptions and biological
benefits and risks (30 pp).

5 South Delta Fish Facilities
State Water Project
Alternative Configurations

Preparer
unknown,
10/2002

South Delta Fish Facilities SWP Alternative Configurations
presentation (50 pp).

6 South Delta Fish Facilities
Alternatives

Preparer and
date unknown

Presentation slides for two alternatives. Gunderboom
alternative (5 pp).

7 South Delta Fish Facilities
Implementation Strategy

Preparer
unknown,
1/13/2003

South Delta Fish Facilities Implementation Strategy
presentation (focus on TFTF) (9 pp).

8 Airphotos of CCF
Alternatives

Preparer and
date unknown

Aerial photos with Northeast and Northwest Intake
alignments (3 pp).

9 Alternatives Development:
Practicability of New
Screened Intake Locations

Preparer and
date unknown

Chapter discussion of multiple screened intake alternative
locations and configurations (5 pp).

DECEMBER 2009

2-1 FISHERY IMPROVEMENTS SECTION
Delta Conveyance Branch
Bay-Delta Division, CDWR



SECTION 2: REVIEW OF PREVIOUS CCF SCREENING EFFORTS

TABLE 2-1
Previous CCF Fish Screen and Intake Planning Efforts Data

Low-flow Intake Technical Analysis

Preparer and

Index Title Date Brief Description

10 Office Memo: CCF Fish DWR ESO, SWP Environmental Services Offices memo to DWR Office
Facility Planning and 11/2/2000 of Planning on Clifton Court Forebay fish facility planning
Design Nov 2000 and design that initiates and focuses the planning and

design of the Clifton Court Forebay Fish Facility within DWR,
at the interagency level, and with the State Water
Contractors (13 pp).

11 Fish Screening and Fish Darryl Hayes Fish Screening and Fish Passage Analysis Committee
Passage Analysis of the and Dan Status report, which provides recommendations on CALFED
CALFED Bay-Delta Odenweller, fish facilities planning. Contains a schematic of CCF (29 pp).
Program Phase Il Delta 7/28/1997
Conveyance Alternatives.

12 CCFIT Draft Meeting DWR, 10/10/2001 meeting minutes (discussed project alternatives
Notes 10/10/2001 document, numerical/physical modeling direction, operating

criteria progress, design status) (5 pp).
1/2001 proposed CCF Intake presentation (34 pp).

13 Draft CCF NW Intake DWR DOE, CCF NW Intake Study for Preliminary Operating Criteria
Study For Preliminary 9/7/2001 (2001). Determines preliminary design parameters and
Operating Criteria operations criteria and assumption for the new intake at CCF

(6 pp).

14 Italian Slough Conceptual Preparer and Schematic for new intake on Italian Slough. Five-bay inline
Schematics date unknown layout for 13,300-cfs plan (9 pp).
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SECTION 3

Existing Technical Information

This summary of existing technical information near the LFI study area included past
data-collection efforts for geotechnical characteristics, bathymetry, hydrodynamics, and water
quality data near CCF. In the appendixes, the data collected are summarized in spreadsheet
form, and specific information helpful to laying out possible fish screen alternatives is
presented. This information is used to site intake structures and screens and to determine
their approximate size.

3.1 Geotechnical Data

Geotechnical information in areas near CCF is needed to determine the geotechnical
characteristics at potential screened intake sites and to estimate the quantity of groundwater
expected during construction dewatering.

Published in 1974, the DWR Bulletin 200 series describes the planning, design, construction,
and operations of SWP facilities, including CCF. Bulletin 200, Volume 3, “Storage Facilities,”
was obtained from Gordon Enas, DWR Division of Engineering. Chapter 8 of Volume 3
includes an overview of the geologic conditions along with design and construction
highlights for CCF and associated control structures and channels. The 18-page chapter
includes a geology and seismicity characterization. Design highlights of the dam, intake
channel, and piping and drainage systems are included. Construction activities described
include dewatering and drainage, reservoir clearing, excavation, handling of borrow
materials, embankment construction, and control structure construction.

The Tracy Fish Test Facility Geologic Design Data Report (Reclamation, 2003) was obtained
from Alan Stroppini, design branch chief of the Mid-Pacific Regional Office of the federal
Bureau of Reclamation (Reclamation). The report is a proposal for the Tracy Fish Test Facility
(TFTF), which was being designed for the purpose of evaluating experimental fish screen
components in the south Delta. The 30-page report focuses on the proposed TFTF location,
which was immediately north of the Tracy Fish Facility at the intake of the Delta-Mendota
Canal, near the southeast corner of CCF. The report summarizes data from a 2000-2002 field
investigation and previous investigations in 1945, 1952, 1998, and 1999. A regional geology
section covers the site geology and includes descriptions of the seven major soils in the area.
The report ends with a 6-page description of geotechnical concerns and conclusions.
Geologic cross-sections and plan maps, cone penetrometer test (CPT) logs, and laboratory
soils data from the proposed TFTF location were collected from the report. Technical
memorandums of hydrogeological investigations, which determined the quantity and
quality of groundwater to be expected during construction dewatering, were also collected.

The Pile Driving Test Report (Reclamation, 2001) for the TFTF was also obtained from
Alan Stroppini at Reclamation. The report documents results from penetration tests at the
TFTF to test the driving of sheet piles through the upper sand unit as a method of
groundwater cutoff. The sheet-pile-driving tests served several purposes:
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SECTION 3: EXISTING TECHNICAL INFORMATION

e Evaluated the drivability of sheet-pile sections, which may be similar to those used in full-
scale pile driving

¢ Evaluated the integrity of sheet-pile interlocks after driving through the upper sand unit,
if possible

e Estimated full-scale pile-driving production rates

¢ Evaluated different pile-driving methods (such as vibratory versus impact)

¢ Evaluated representative sizes of pile-driving hammers

e Provided contractors with pile-driving information at the proposed project site

e Evaluated on- and off-site sound and vibration levels resulting from pile-driving
operations

The report’s attachments include geologic logs of the drill hole and notes on the vibratory and
impact pile driving.

Table 3-1 lists the key contacts identified during the geotechnical data collection effort for the
LFI technical analysis.

TABLE 3-1
List of Key Contacts for Geotechnical Data Resources
Low-flow Intake Technical Analysis

Name Agency Role Phone Number
Alan Stroppini Reclamation Branch Chief, Mid-Pacific Regional Office (916) 978-5376
Gordon Enas DWR Division of Engineering (916) 653-7589

3.2  Bathymetric Data

Bathymetry cross-section data in channels adjacent to potential intake sites are necessary to
facilitate sizing of the intake fish screens. Bathymetry cross-section data were collected from
two sources:

¢ DWR’s Cross Section Development Program (CSDP) developed by Brad Tom
e DWR'’s South Delta Scour Monitoring Program from Shawn Mayr

The CSDP is a software program that uses 3-D bathymetry data to draw approximate
cross-sections for use by the DSM2-Hydro model. The CSDP software and bathymetry data
are available for download at http:/ /modeling.water.ca.gov/delta/models/dsm?2/tools/
csdp/index.html. Bathymetry data adjacent to the CCF was collected by the National Oceanic
and Atmospheric Administration (NOAA) in 1934 and by DWR in 1990, 1991, and 1992.
Bathymetry data in CCF was collected by DWR in 1999 and 2005.

Brad Tom provided a network file that displays bathymetric cross-section information for
areas around the CCF (Figure 3-1). The black lines perpendicular to the channels denote
locations where bathymetric cross-sections have been drawn. Cross-section numbers for each
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SECTION 3: EXISTING TECHNICAL INFORMATION

cross-section adjacent to the CCF are shown in red. As an example, the data output for
cross-section 254 is shown in Figure 3-2.

FIGURE 3-1
Cross-section Development Program Network (Source: DWR)
Low-flow Intake Technical Analysis
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In Figure 3-2, the cross-section data show measured bathymetric data and cross-section
points. The year collected and source of the bathymetric data can also be displayed.

The cross-section points were drawn by DWR staff during development of the CSDP.
The program uses the cross-section points to estimate the channel’s width, wetted
perimeter, area, and hydraulic depth for any user-specified elevation. All cross-sections
adjacent to CCF are provided in Appendix B. Tom noted that the CSDP may not contain
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SECTION 3: EXISTING TECHNICAL INFORMATION

some of the most accurate and recent bathymetric data; rather than taking bathymetry
measurements at fixed sites along the channels (which provides the most accurate
bathymetric results), much of the data for the CSDP were collected by driving a boat in a
zigzag trajectory and extracting the measured data points in proximity to each DSM2 node.

FIGURE 3-2

Output for Cross-section 254 in Italian Slough (Source: DWR)
Low-flow Intake Technical Analysis

£ Cross-section view
Xsect Bathymetry

(E) 7 77 A Y ElEEE el [ ]

Cross-section 254 _0, thickness=1000.0 ft

Elevation{NGYD), ft

-200

= 0.0 ft from Cross-section line
100.0 ft from Cross-section line
200.0 ft from Cross-section line
B EE- cross-section points

T T T
-100 1} 100 200
Distance Along Cross-Section Line, feet

Thu Jan 15 18:59:14 GMT 2000 | 4

Change elevation |
| Elevation, NGYD) = 0.0

Vvetted Perimeter, ft = 250.47
Area, syuareft  =2622.24

HydraulicDepth, ft = 10.74

=244.07

METADATA

The most accurate and recent bathymetric data near the CCF, predominantly from the South
Delta Scour Monitoring Program, was provided by Shawn Mayr at DWR’s Resources
Assessment Branch. Under this program, DWR’s Central District monitors the cross-sections
of many fixed sites in the north and south Delta to help establish the natural variations in
channel bathymetry under existing conditions. Sites in the south Delta near the CCF intake
gates have been monitored since 1969, and the number of south Delta locations monitored
since then has increased to 74 sites. John Ho, engineer at the DWR Resources Assessment
Branch, provided a 1998 Central District Memorandum Report of the South Delta Scour
Monitoring Program from 1993 through 1997, which summarizes monitoring activities and
provides bathymetry cross-section data from scour monitoring surveys from 1993 through
1997. South Delta scour monitoring sites are shown in Figure 3-3.
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SECTION 3: EXISTING TECHNICAL INFORMATION

FIGURE 3-3
Locations of South Delta Scour Monitoring Sites (Source: DWR)
Low-flow Intake Technical Analysis
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SECTION 3: EXISTING TECHNICAL INFORMATION

The DWR Resources Assessment Branch provided detailed bathymetric data
collected in April and October of 2002 for each scour monitoring site shown in
Figure 3-3. An October 2002 bathymetric cross-section at scour monitoring site
WC-1 is provided in Figure 3-4 for illustrative purposes.

FIGURE 3-4
October 2002 Bathymetry Cross-Section at WC-1 (Source: South Delta Scour Monitoring Program)
Low-flow Intake Technical Analysis

Elevation (NGVD29, feet)

0 50 100 150 200 250 300 350
Distance (feet)

USGS resources for relevant bathymetry include Jon Burau and Cathy Ruhl, who were
contacted, but had no additional bathymetric data. Both Burau and Ruhl are involved in
bathymetric- and hydrodynamics-related work in CCF.

Table 3-2 lists key contacts identified during the bathymetry data collection effort for the
LFI technical analysis.
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TABLE 3-2
List of Key Contacts for Bathymetry Data Resources
Low-flow Intake Technical Analysis

Name Agency Role Phone Number
Brad Tom DWR Developer of CSDP. Water Resources Engineer, Suisun Marsh (916) 376-9763
Planning Section
Shawn Mayr DWR Department of Planning and Local Assistance, Resources (916) 376-9664
Assessment Branch
Cathy Ruhl USGS Bathymetric- and hydrodynamics-related work in CCF (916) 278-3129
Jon Burau USGS Bathymetric- and hydrodynamics-related work in CCF (916) 278-3127

3.3 Delta Hydrodynamic Data

Stage, flow, and velocity data in Delta channels near CCF are needed to facilitate sizing of
screened intake designs. In the following discussions, measured historical data and
simulated hydrodynamic data are presented separately.

3.3.1 Measured Data

Tara Smith, DWR Delta Modeling Section Chief, recommended the following sources for
measured stage, flow, and velocity data near the CCF:

e California Data Exchange Center (CDEC), http:/ /cdec.water.ca.gov

e Bay Delta and Tributaries Project (BDAT), http://bdat.ca.gov/

e JEP Hec-DSS Time-Series Databases, http:/ /iep.water.ca.gov/cgi-bin/dss/
map_pick.pl?area=sdelta

e Dayflow, http://iep.water.ca.gov/dayflow/index.html

In addition to this publicly available information, the DWR Resources Assessment Branch
provided velocity and flow data from two DWR gauges: West Canal near Clifton Court
Intake, and Old River near Clifton Court Intake. Table 3-3 identifies the historical stage,
flow, and velocity data collected from all of these data sources.

All stage data is available in the NGVD29 datum. Shawn Mayr also recommended
Tim Nelson of DWR as a possible resource for additional stage data not listed in Table 3-3.

For all data sources, a portion of the most recent data available was collected during March
through June. Although data can be extracted for any duration in the historical data record,
data is presented for these months to represent the annual period when diversions into CCF
could be restricted to protect delta smelt or other sensitive species. Stage, flow, and velocity
data from 2005 for several Delta locations is provided in Appendix C. Stage, flow, and
velocity data is also shown for April 28, 2005 to highlight hourly variations in the data set.
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TABLE 3-3
Measured Stage, Velocity, and Flow Data
Low-flow Intake Technical Analysis

Historical Time Data
Data Type Location Data Record Step Source Agency
Flow Old River at Clifton Court Ferry 4/1/1997to 10 minutes IEP USGS
(ROLDO040) 5/25/1998
Old River near Clifton Court Intake 3/26/2005t0 15 minutes DWR DWR
(100 yards downstream of intake) 12/31/2008
Old River near Delta Mendota Canal 4/1/1998 to 15 minutes IEP USGS
(SE Barrier) (ROLD047) 12/31/2002
Victoria Canal (CHVCTO000) 4/1/1997to 10 minutes IEP USGS
6/29/1998
West Canal near Clifton Court Intake 3/26/2005to0 15 minutes DWR DWR
12/31/2008
Index water velocity  Old River at Forebay Intake 3/30/2005to 15 minutes BDAT USGS
6/13/2005
Old River at Hwy 4 Bridge 6/25/1999t0 15 minutes  BDAT USGS
4/30/2006
Mean velocity Old River near Clifton Court Intake 3/26/2005to0 15 minutes DWR DWR
(100 yards downstream of intake) 12/31/2008
West Canal near Clifton Court Intake 3/26/2005t0 15 minutes DWR DWR
12/31/2008
Mean water velocity  Old River at Forebay Intake 3/30/2005to0 15 minutes BDAT USGS
6/13/2005
Old River at Hwy 4 Bridge 6/25/1999to0 15 minutes  BDAT USGS
4/30/2006
Victoria Tract at Union Island 2/23/2005to0 15 minutes BDAT USGS
1/8/2006
West Canal at Forebay Intake 3/16/2005to 15 minutes BDAT USGS
7/3/2005
Stage Clifton Court Forebay Radial Gates 9/1/2000 to 1 hour IEP DWR
(downstream) (CHWSTO000) 8/31/2008
Clifton Court Forebay Radial Gates 9/1/2000 to 1 hour IEP DWR
(upstream) (CHWSTO000) 8/31/2008
Italian Slough Near Headwater near 12/14/2004 15 minutes CDEC USGS
Byron to Present
Old River at Clifton Court Ferry 9/1/1982to 15 minutes IEP DWR
(ROLDO040) 1/31/2003
Old River near Delta Mendota Canal 9/1/1991 to 15 minutes IEP DWR
(NW Barrier) (ROLD046) 1/31/2003
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3.3.2 Simulated Data

Simulated Delta hydrodynamic data can be obtained from DSM2 simulation results. DSM2
is a one-dimensional mathematical model for dynamic simulation of tidal hydraulics, water
quality, and particle tracking in a network of riverine or estuarine channels. DSM2 can
calculate stages, flows, velocities, transport of individual particles, and mass transport
processes for conservative and non-conservative constituents. The Common Model Package
(CMP), a component of the Common Assumptions effort led by DWR, Reclamation, and the
California Bay-Delta Authority, is a modeling framework that provides consistent
assumptions about facilities, operations, management, and regulations. The Common
Assumptions FTP site contains DSM2 model runs of existing and future conditions to
facilitate evaluation of with- and without-project conditions for potential projects.

Two DSM2 simulation runs were obtained from the Common Assumptions FIP site to
provide hydrodynamic data for locations near CCF. The first simulation was a 1990-2006
historical flows simulation with 15-minute and daily time steps. This simulation used
historical flow data at Vernalis and other Delta locations as inputs. The second was a 2005
existing conditions simulation with a 15-minute time step, which simulates a 2005 level of
development. The 15-minute, rather than daily, time step is desirable to capture the tidal
variation of flow and stage data throughout a typical day. While DSM2 historical simulation
results are available for the entire 1990-2006 record, stage and flow results from April 2005
are provided in Appendix C. Figure 3-5 shows a portion of the DSM2 grid near the CCF.

FIGURE 3-5
DSM2 Grid near CCF
Low-flow Intake Technical Analysis
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SECTION 3: EXISTING TECHNICAL INFORMATION

Hydrodynamic data available from the 1990-2006 historical flow simulation in locations

near CCF are summarized in Table 3-4.

TABLE 3-4
DSM2 Simulated Stage and Flow Data
Low-flow Intake Technical Analysis

Location DSM Output Name Data Type Time Step
CCF Radial Gates CHWSTO000 Stage 15 minutes
Grant Line Canal CHGRLO005 Flow, stage 15 minutes
Old River at Clifton Court Ferry ROLDO040 Flow, stage 15 minutes
Old River at Tracy ROLDO046 Flow, stage 15 minutes
Old River near Byron ROLD034 Flow, stage 15 minutes
Old River near Delta-Mendota Canal ROLDO047 Flow, stage 15 minutes
Victoria Canal CHVCTO000 Flow, stage 15 minutes

Resource Management Associates’” (RMA) finite element model of the San Francisco Bay and
Delta was identified as another source of simulated hydrodynamic data. The Flooded Islands
Pre-Feasibility Study: RMA Delta Model Calibration Report (RMA, 2005) was obtained from the
RMA Web site. The report describes the calibration process of the RMA model to predict
flow, stage, and electrical conductivity (EC) in the Delta. Model results are compared with
measured results at Delta monitoring stations. John DeGeorge at RMA was identified as the

primary contact to obtain the modeling results from the RMA model.

Table 3-5 lists key contacts identified during the hydrodynamic data collection effort for the

LFI technical analysis.

TABLE 3-5
List of Key Contacts for Hydrodynamics Data Resources
Low-flow Intake Technical Analysis

Name Affiliation Role Phone Number
Tara Smith DWR Bay-Delta Office, Modeling Support Branch (916) 653-9885
Tim Nelson DWR Stage, velocity, and flow data (916) 376-9764
John DeGeorge RMA Finite element model of the San Francisco Bay and Delta (707) 864-2950 x200
Cathy Ruhl USGS Bathymetric- and hydrodynamics-related work in CCF (916) 278-3129
Jon Burau USGS Bathymetric- and hydrodynamics-related work in CCF (916) 278-3127
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3.4 Water Quality Data

Invasive aquatic plants and Delta salinity are two water quality issues relevant to an LFI
facility conveying flows into or near CCF. Invasive aquatic plants accumulate on trash racks
of fish screens and obstruct pumping facilities. Salinity is an important water quality
parameter that determines CCF operations. Turbidity is also an important water quality
parameter because of its impacts on delta smelt habitat.

3.4.1 Invasive Aquatic Plants

Egeria densa and water hyacinth are two aquatic pests prevalent in the CCF area and
throughout the Delta. These nonnative aquatic plants form dense floating mats of vegetation
that obstruct navigation channels, marinas, irrigation systems, and water intake structures.

Egeria densa mats accumulate on the trash racks at the South Delta Fish Protection Facility
(SDFPF) and compromise the ability to pump from the Banks Pumping Plant. It is estimated
that between December 2003 and January 2004, pumping plant operation was reduced
temporarily by an estimated 60,000 acre-feet because of aquatic weeds (Jarnagin and Smith,
2004). Figure 3-6 shows the amount of aquatic weeds removed at the SDFPF.

FIGURE 3-6
Aquatic Weed Removal at SDFPF from December 2003 to February 2004
Low-flow Intake Technical Analysis
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Egeria densa and water hyacinth reproduce through the spread of plant fragments that drift
downstream, infesting new areas. When water hyacinth or Egeria densa extend into faster-
flowing channels, or when higher flows occur, plants are torn away from their mats and
moved by currents and wind until they encounter obstructions such as fish screens,
marinas, irrigation pumps, or backwater areas.
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Table 3-6 provides the estimated Egeria densa surface acreage at sites near CCF according to
the Department of Boating and Waterways (DBW, 2006). DBW is the lead agency for
controlling Egeria densa and water hyacinth in the Delta and Suisun Marsh.

TABLE 3-6
Estimated Egeria densa Surface Acreage
Low-flow Intake Technical Analysis

Estimated Percentage
Estimated Total Egeriadensa Egeriadensa
Site Name Site Description Water Acres  Acres in 2000 Acres in 2000
Old River Del's Portion of Old River south of Clifton Court 116.19 67 58%
Forebay near Del's Boat harbor
Coney Island Island on the east side of Clifton Court 1,049.02 116 11%
Forebay
Victoria Canal Canal northeast of Clifton Court Forebay 194.65 57 29%
running from Coney Island to Union Point
Grant Line Canal Canal southeast of Clifton Court Forebay 276.71 13 5%

from Old River to Doughty Cut

3.4.2 Turbidity

Turbidity is an important water quality parameter because laboratory studies have shown
that delta smelt require turbidity for successful feeding. Clearer water may also increase the
vulnerability of some fish species to predation by other fishes. Turbidity data at locations
near CCF were collected from CDEC and the BDAT (Table 3-7).

TABLE 3-7
Measured Turbidity Data
Low-flow Intake Technical Analysis
Historical Time Data
Location Data Record Step Source  Agency
Clifton Court 3/10/1988 to 1 hour CDEC DWR
Present
Grant Line Canal 7/5/2007 to 15 minutes CDEC USGS
Present
Old River at Clifton Court Ferry 710/1990 to Semiweekly, semimonthly BDAT DWR
7/20/1994
Old River at CCF Intake 7/25/1989 to Semiweekly, semimonthly BDAT DWR
7/20/1994
Old River at Delta Mendota Canal 7/25/1989 to Semiweekly, semimonthly BDAT DWR
7/20/1994
Victoria Canal near Byron 7/5/2007 to 15 minutes CDEC USGS
Present
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3.4.3 Salinity

Salinity is an important water quality parameter in managing daily Banks Pumping Plant
operations. Salinity near CCF can vary due to the impact of tidal action, project reservoir
releases, Delta export levels, and operation of the Delta Cross Channel gates. The IEP
HEC-DSS Timeseries Database and CDEC provide historical EC timeseries data near CCF,
as shown in Table 3-8.

TABLE 3-8
Historical EC Data
Low-flow Intake Technical Analysis

Location Historical Data Record Time Step Data Source Agency
CCF (CLC) 1/1/1987 to present 1 hour CDEC DWR
CCF Radial Gates 1/1/1997 to present Daily IEP DWR
Old River near Delta Mendota Canal 10/1/1992 to 1/31/2003 15 minutes IEP DWR

(southeast of barrier)

Old River near Delta Mendota Canal 10/1/1992 to 1/31/2003 15 minutes IEP DWR
(northwest of barrier)

Victoria Canal near Byron 7/1/2008 to present Daily CDEC USGS

The 2005 existing conditions DSM2 simulation results also provide daily EC estimates for
the following locations.

e CCF

e Old River near Byron

¢ Old River at Clifton Court Ferry
¢ Victoria Canal

3.5 Clifton Court Forebay

CCF is a shallow reservoir at the head of the California Aqueduct. It was formed by
constructing a low, zoned earthfill dam inside the levees of Clifton Court Tract. The forebay
has the following key features:

¢ Maximum operating storage is 28,653 acre-feet.
¢ Maximum operating surface area is 2,109 acres.
e Maximum operating elevation is 5 feet.

e Crest elevation of the dam is 14 feet.

A gated control structure regulates flow into CCF. The structure consists of five radial gates
housed in a reinforced-concrete gate bay structure and has the following key features:

e Each gate is 20 feet wide by 25.5 feet high.
e The design flow is 10,300 cfs.
e Design velocity is 2 fps.
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APPENDIX A: CCF SCREENING STUDIES AND INITIATIVES PROVIDED BY DWR

TABLE A-1

Previous CCF Fish Screen and Intake Planning Efforts Data Inventory

Low-flow Intake Technical Analysis

Prepared by

Title and Date Brief Description
Schedule for CCF Intake and Fish Preparer CCFIFF and Related Elements schedule (1 p).
Facility and Related Elements unknown,
Project 2/18/2003

Second Stage Construction Plan

Preparer and
date unknown

Plan diagram, second stage construction (4 pp).

Separator Holding Structure
Schematic

Preparer
unknown,
12/19/2001

1. Fish lift side.
2. Gravity side of separator holding structure schematic.
(4 pp total)

Skinner Fish Facilities Upgrade

Preparer and
date unknown

Background and alternatives for potential system upgrade
to Skinner Fish Facilities. Includes benefits in regards to
fish salvage (1 p).

South Delta Facilities Alternatives

Preparer and
date unknown

13 South Delta facilities alternative diagrams with notes
(13 pp).

South Delta Facilities Alternatives-
Wide Range Draft

Preparer and
date unknown

South Delta facilities for 17 alternatives (objectives,
elements, special operations, assets, liabilities, costs,
biological benefits, assumptions, risks, potential fatal
flaws). Good summary of alternatives descriptions and
biological benefits and risks (30 pp).

South Delta Fish Facilities State
Water Project Alternative
Configurations

Preparer
unknown,
10/2002

South Delta Fish Facilities SWP Alternative Configurations
presentation (50 pp).

South Delta Fish Facilities
Alternatives

Preparer and
date unknown

Presentation slides for two alternatives. Gunderboom
alternative (5 pp).

South Delta Fish Facilities Preparer South Delta Fish Facilities Implementation Strategy
Implementation Strategy unknown, presentation (focus on TFTF) (9 pp).
1/13/2003
South Delta Fish Facilities Issues Preparer South Delta Fish Facility Implementation Issues
unknown, presentation (with focus on TFTF) (contains some slides
1/29/2003 from above) (10 pp).
Staff Recommendation On DWR, DWR Staff recommends (1) not to delay CCF and wait for
Proposed Clifton Court Intake And ~ 1/31/2002 TFTF testing and (2) consider viable alternatives which

Fish Facility

keep project on schedule. Pros, cons, and risks of
considerations provided (6 pp).

SWP-Clifton Court Forebay
Module 1

Dan Odenweller
(assumed),
4/16/2002

Presentation of SWP-Clifton Court Forebay, Module 1
Assumptions, Chinook salmon data and simulation results.
CALFED “assessments of fish losses” (14 pp).

TFTF and CCF Intake And Screen
Evaluations-Significant Evaluations
Impacting Design Decisions

Preparer and
date unknown

TFTF and CCF intake and screen evaluations impacting
design decisions (debris and sediment management, fish
bypass system with fish-friendly lifts/pumps, gravity bypass
and fish holding system, fish transport and releases, fish
separation systems, presorting screens/leaky louver)

(2 pp).




APPENDIX A: CCF SCREENING STUDIES AND INITIATIVES PROVIDED BY DWR

TABLE A-1

Previous CCF Fish Screen and Intake Planning Efforts Data Inventory

Low-flow Intake Technical Analysis

Prepared by

Title and Date Brief Description
Tracy Fish Test Facility (Overview)  Preparer Tracy Fish Test Facility description, fisheries benefits,
unknown, water supply benefits, costs, benefit/cost (3 pp).
4/17/2002
Tracy FTF and CCFFF (Milestones  Preparer TFTF South Delta Improvement Program EIR/EIS and
and Schedules) unknown, CCFIFF Milestones and CCFIFF cost projections from
5/28/2002 2001-2010 for three alternatives (5 pp).

CCF Module 1 Simulation

Preparer and
date unknown

CCF Module 1 simulation results of four CCF Module 1
scenarios (3 pp).




Appendix B
Bathymetry Cross Sections and
Area/Elevation Tables







APPENDIX B: BATHYMETRY CROSS SECTIONS AND AREA/ELEVATION TABLES

Italian Slough - Clifton Court Road Cross Section 253: Italian Slough — South




Cross Section 254: Italian Slough — Central Cross Section 257: Italian Slough — North




Cross Section 255_0: West of Widdows Island Cross Section 255_1: North and South of Eucalyptus Island




Cross Section 86: Old River — North Cross Section 85: West Canal — North




Cross Section 232: West Canal — South Cross Section 82_0: Old River — Near Forebay Intake




Table A-Elevation and Area of Bathymetric Cross-Sections near Clifton Court Forebay

DSM2 Channel |252 0 253 0 254 0 257 0 255 0 255 1 86 _0 85 0 232_0 82 0
Italian North and South
Elevation (ft, Italian Slough- Slough- Italian Sloughfltalian Slough -|West of of Eucalyptus Old River |West Canal - West Canal - [Old River - Near
NGVD) Clifton Court Road|South - Central North Widdows Island |Island North North South Forebay Intake
10 3518.06 4669.84 5183.35 4043.77 4361.45 7043.92| 7422.54 6990.62 6958.05 6377.94
5 2326.45 3401.65 3872.7 2968.4 3347.8 4375.4] 5815.23 5680.81 5605.35 4951.13
0 1256.67 2226.87 2622.24 1949.22 2364.83 2173.3| 4362.29 441478 4296.1 3628.17
5 336.97 1145.51 1431.96 986.33 1412.54 300.49 3048.4 324145 3080.87 2409.06
-10 0 202.29 324.3 261.06 490.94 0 1859.1 2160.89 1959.72 1293.8
-15 0 0 0 0 0 0 811.13 1173.09 948.96 282.4
-20 0 0 0 0 0 0 43.6 3738 194.68 0

All areas are in

square feet.
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Stage, Flow, and Velocity Data for Key Locations







APPENDIX C: STAGE, FLOW, AND VELOCITY DATA FOR KEY LOCATIONS
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Figure C-1: DSM2 Grid near Clifton Court Ferry




STAGE DATA

Measured Stage Data for March through June 2005
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Figure C-2: Measured Stage Data for March through June 2005

Measured Stage Data for April 28, 2005
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DSM2 Simulated Stage for April 2005

Stage (NVGD 29 Feet)

Date

‘ —— CHWST000 —— CHVCT000 —— CHGRL009 —— ROLD034 —— ROLD040 ROLDO046 ‘

CHWSTO000 = Clifton Court Forebay Radial Gates ROLDO034 = Old River near Byron
CHVCTO000 = Victoria Canal ROLDO040 = Old River at Clifton Court Ferry
CHGRLOO5 = Grant Line Canal ROLDO046 = Old River at Tracy

Figure C-4: DSM2 Simulated Stage for April 2005

DSM2 Simulated Stage for April 28th, 2005
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Figure C-5: DSM2 Simulated Stage for April 28, 2005



VELOCITY DATA

Measured Mean and Index Velocity at Old River at Forebay Intake for April 2005
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Figure C-6: Measured Mean and Index Velocity at Old River at Forebay Intake for April 2005 (USGS)

Measured Mean and Index Velocity at Old River at Forebay Intake for April 28, 2005
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Figure C-7: Measured Mean and Index Velocity at Old River at Forebay Intake for April 28, 2005 (USGS)



Date and Time

Figure C-8: Measured Mean Velocity at West Canal near Forebay Intake April 2008 (DWR)

|
r 8:00:00 PM
|

|
F 7:00:00 PM
|

|
F 6:00:00 PM
|

|
r 5:00:00 PM
|

|
r 4.00:00 PM
|

|
r 3:00:00 PM
|

|
r 2:00:00 PM
|

|
r 1:00:00 PM
|

|
r 12:00:00 PM
|

F 6:00:00 AM
|

|
F 5:00:00 AM
|

|
F 4:00:00 AM
|

st
R ——
B —
T T T
So o o
w0 < EH
4 | \nl

(s/y) Ad0jeA Ueay

-3.00

-3.50
1.50
0.50

(sy) AoojeA uesiy

Date and Time

Figure C-9: Measured Mean Velocity at West Canal near Forebay Intake April 28, 2008 (DWR)




FLOW DATA

10,000

DSM2 Simulated Flows at Victoria Canal and Grant Line Canal for April 2005

8,000 -

6,000 4

4,000 A

2,000

Flow (cfs)

| —

l’ I n, *********** i

41
-2,000 -

-4,000

-6,000

|

-

i M%UUWWW%UW‘

Date
‘ —__CHVCTO000 — CHGRLO09 \

CHVCTO000 = Victoria Canal

CHGRLO005 = Grant Line Canal

Figure C-10: DSM2 Simulated Flows at Victoria Canal and Grant Line Canal for April 2005
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Figure C-11: DSM2 Simulated Flows along Old River for April 2005
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Figure C-12: DSM2 Simulated Flows for April 28, 2005








