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Contra Costa Water District (CCWD) provides the following comments in response to
the revised Notice of Preparation (NOP) for the Environmental Impact Report /
Environmental Impact Statement (EIR/EIS) for the Bay Delta Conservation Plan (BDCP)
dated February 13, 2009, concerning (1) the development of reasonable alternatives and
(2) potential environmental impacts.

1. Development of Reasonable Alternatives
The NOP appears to have restricted the EIR/EIS to a narrow set of solutions and
alternatives that are likely to result in a flawed set of environmental documents and an
equally flawed plan. Failure to consider the full range of reasonable alternatives will also
affect the ability of lead agencies to approve and of responsible agencies to permit any
projects, potentially resulting in delays and even failure of the process to meet its goals
and schedule. The full range of reasonable alternatives that could feasibly attain all or
most of the BDCP’s basic objectives (including but not limited to those which could
avoid and/or substantially lessen significant effects of the proposed action or actions)
should be considered and evaluated.
CCWD makes the following recommendations regarding (1) through Delta conveyance
alternatives; (2) dual conveyance alternatives; and (3) interim and near-term actions that
should be incorporated into all alternatives.

1.1. Through Delta Conveyance Alternatives
A number of proposals have been presented that do not require relocation of intakes to
the north Delta, nor require construction of pipelines or canals. The following
alternatives, which have been presented to the Delta Vision Blue Ribbon Task Force 1 ,
may meet the BDCP goals without building a new conveyance around the Delta: (1) “A
Long Term Vision for the Sacramento-San Joaquin Delta: A Work in Progress”,
submitted by: The Bay Institute, Natural Heritage Institute, Natural Resources Defense
Council, The Nature Conservancy, Planning and Conservation League, California Water
Impact Network and Environmental Defense; (2) “A Water Plan for the 21st Century”,
submitted by: In-Delta Group; and (3) “Delta Corridors”, submitted by: Russ Brown.
Exclusion of such alternatives is ultimately likely to result in a flawed environmental
document and in vulnerability of any project decisions based on those documents.
CCWD therefore requests that these alternatives be thoroughly considered and that at
least one through-Delta conveyance alternative be evaluated in the EIR/EIS in
accordance with CEQA and NEPA.

1

Descriptions of these alternatives may be downloaded from the Delta Vision website:
http://deltavision.ca.gov/DeltaVisionVisions.shtml
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1.2. Dual Conveyance Alternatives
The most recent NOP (dated February 13, 2009) indicates the dual conveyance
alternative may include “use of existing points of diversion during some circumstances
and potential new points of diversion at various locations in the North Delta, as well as
facilities to move water from new points of diversion to the existing SWP and CVP
pumping facilities in the South Delta”. CCWD requests the dual conveyance alternatives
in the EIR/EIS (1) include an alternative with a 2,500 cfs pipeline and another alternative
with a 5,000 cfs canal; (2) explicitly define the range of anticipated operations, and
include analysis of operations under the higher bypass flow scenario proposed by the
California Department of Fish and Game; and (3) include modification of existing South
Delta export facilities. Each of these requests is described in the following sections.

New Physical Conveyance Facility
2,500 cfs Pipeline
The EIR/EIS should evaluate a dual conveyance alternative with a 2,500 cubic feet per
second (cfs) pipeline to move water from the new North Delta diversion(s) to the SWP
and CVP export facilities in the South Delta. While meeting water supply reliability
goals, the smaller capacity facility would leave more water in the river system to benefit
the environment and maintain or improve water quality (see environmental impacts
section). Additionally, the facility should be constructed as a pipeline, which has a
number of benefits over an open canal for each of the following issues:
Issue
Seismic
Stability

Discussion
Since the conveyance facility will likely be crossing
liquefiable soils in a seismically active region, seismic
stability is a key issue. A pipeline, or a series of pipelines,
would reduce risk of failure and shorten the time period the
facility would be out-of-service for repair following a seismic
failure in comparison to an open canal built of earthen levees.
The existing Delta levees are currently being evaluated for
risk to seismic events as part of the Delta Risk Management
Strategy. Given the potential risk, it is difficult to justify
building another 80 miles of levees associated with an unlined
canal (the embankments) on top of liquefiable soils.
Removal, replacement, and compaction of those soils, along
with the cost of damage to existing drainages and associated
land uses are likely to make a pipeline cost-effective
compared to a properly designed canal capable of providing a
secure water supply.

Maintenance

Plant growth within earthen canals inhibits flow and
contributes to levee instability. However, the use of chemical
herbicides is increasingly problematic due to regulatory
constraints.
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Earthen canals leak, both into and out of the canal.
Canal levees are also subject to erosion from wind waves. For
certain storm events, the proposed canal alignments will have
very long fetch, which would produce large wind waves
within the canal, potentially causing significant erosion and
overtopping. Using rip-rap or other means to resist the action
of wind waves will increase head losses along the canal,
resulting in larger cross-sections and larger environmental
impacts.
Flooding of an island upon which a canal is constructed will
subject the external canal levees to wave action, erosion and
seepage. A levee break on a river near a canal will subject the
canal to potential failure from the erosive forces of the
floodwaters filling the island. Either situation will potentially
disable all supplies through the canal for an extended period.
In contrast, a pipeline, or series of pipelines, would not be
subject to routine damage and maintenance associated with
plant growth or wind waves and would provide protection
from erosive forces of a flooded island.
Physical
Barrier

Canals, in general, create a migration corridor barrier for
terrestrial species.
Canals will sever many large tracts of agricultural land, and
create severe drainage issues that will be very expensive to
mitigate, if mitigation is at all possible.
These impacts would be reduced or completely eliminated by
constructing a buried pipeline rather than a canal.

Contamination
/ Security Risk

Open canals are vulnerable to contamination from runoff,
spills, and intentional acts. Securing the water supply in a
pipeline would alleviate this risk.

CCWD’s experience with a much smaller and shorter unlined canal has led CCWD to a
decision to replace it with a pipeline. It is likely that a complete evaluation of the
benefits of a small pipeline will show it to be a better alternative than an unlined,
vulnerable canal. The EIR/EIS should include a dual conveyance alternative consisting
of a screened intake and pipeline (instead of a canal) with a capacity of approximately
2,500 cfs.
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5,000 cfs Canal
The EIR/EIS should evaluate a second dual conveyance alternative with a 5,000 cfs canal
to move water from the new North Delta diversion(s) to the SWP and CVP export
facilities in the South Delta.
A recent study 2 by the Department of Water Resources (DWR) compared the water
supply benefit of three canals of different capacity, diverting water from the North Delta,
and operated in a dual conveyance scenario with existing South Delta facilities. Results
indicate essentially no water supply benefit of a larger capacity facility (10,000 cfs or
15,000 cfs) relative to a smaller capacity facility (5,000 cfs). For example, the DWR
study indicates that a new 5,000 cfs isolated facility operated with priority over the
existing South Delta facilities would yield a combined 6,440 thousand acre-feet per year
(TAF/year) and the 15,000 cfs isolated facility operated in similar fashion would yield an
additional 90 TAF/year on average, less than 1.5% increase in water supply. During
drought periods, the 15,000 cfs facility actually yields 10 TAF/year less than the 5,000
cfs facility.
Additionally, the larger facility will reduce Delta inflow by a larger amount, causing
larger impacts on Delta water quality and fisheries (see environmental impacts section).
Since a 5,000 cfs capacity canal could feasibly attain the same level of water supply
reliability, while substantially lessening the significant effects of the isolated facility, the
EIR/EIS should evaluate a dual conveyance alternative with a 5,000 cfs canal.

Operation of New and Existing SWP and CVP Facilities
Operation of the new and existing SWP and CVP facilities will greatly affect the
potential impacts; therefore, the EIR/EIS must fully disclose and analyze the full range of
anticipated operations of each conveyance alternative.
BDCP modeling studies 3 to date have shown that the new isolated facility being
considered is clearly oversized. Oversizing the facility implies that the operational
constraints that were modeled might be changed or relaxed, allowing the facility to be
used more often than evaluated within the EIR/EIS and/or that additional facilities are
anticipated but not included in the environmental documentation.
For example, BDCP studies evaluating the 15,000 cfs capacity isolated canal, operated in
a dual conveyance scheme with preferential use over the existing South Delta export
facilities, have shown that much of the capacity of the facility would be seldom used,
2

California Department of Water Resources. 2008. An Initial Assessment of Dual Delta Water
Conveyance.
3
All references to BDCP modeling studies and results provided within these comments refer to the most
recently distributed modeling report: Bay Delta Conservation Plan Integration Team. February 2009.
“Draft Technical Memorandum: Summary of Preliminary Modeling of Draft BDCP Conservation
Strategy – Core Elements”. Assumptions of this modeling are further described in the BDCP “Overview
of the Draft Conservations Strategy for the Bay Delta Conservation Plan” (revised January 12, 2009).
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creating an under-performing asset. As illustrated in Figure 1, the modeling results for
“Scenario 1” 4 indicate that 80% of the time, the canal would carry less than 10,000 cfs;
50% of the time, the canal would carry less than 4,500 cfs; and 12% of the time, the canal
would carry no water at all (the equivalent of one year in eight, the canal would be
empty).
The frequency that the isolated facility would be used depends on the operational
constraints for the facility, such as the amount of water that must be allowed to stay in the
Sacramento River, passing the North Delta intakes (i.e. “bypass flows”), the water quality
standards within the Delta and Suisun Bay, and the amount of storage in the system.
Figure 1 indicates that the isolated facility would be slightly fuller if the restrictions for
bypass flows are lowered (“Scenario 2” 5 has lower bypass flow requirements than
“Scenario 1”; all other assumptions are equal between the two scenarios). Similarly, the
isolated facility would likely be slightly less full (i.e. emptier) if higher bypass flows are
required.

Use of Isolated Facility with 15,000 cfs Capacity
BDCP Modeling for DRERIP Analysis (1/11/09)
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Figure 1 – BDCP modeling studies indicate a 15,000 cfs isolated canal would be an
under-performing asset.
4

Assumptions used in modeling “Scenario 1” include (1) increased frequency and duration of diversion
through Yolo Bypass; (2) a 15,000 cfs canal with diversion locations in the North Delta near Hood; (3)
mid-level bypass flow requirements at the North Delta diversion location of 11,000 cfs during winterspring; (4) Restrictions on South Delta exports to maintain net flow in Old and Middle River greater
(more positive) than -3,500 cfs from December through June and greater than -5,000 cfs from July
through November; (5) Closure of Delta Cross Channel gates for all months except July and August and
half of September and October; and (6) large-scale tidal marsh restoration in Cache Slough.
5
Assumptions used in modeling “Scenario 2” are the same as “Scenario 1” (listed above), with the
following exception: “Scenario 2” assumes a low-level bypass flow requirement of 5,000 cfs in the
winter-spring period.
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A higher bypass flow scenario proposed by the California Department of Fish and Game
(CDFG) has not been examined by the BDCP. The high bypass flow scenario should be
analyzed in the EIR/EIS along with the low and mid-level bypass flow scenarios and the
environmental impacts of each examined.
Draft BDCP documents 6 recognize that water supply is limited by South of Delta storage
facilities and that “[s]ome combination of improved operations of existing storage, new
surface storage, and expanded groundwater storage is likely to occur in the future”, and
BDCP modeling indicates little dry year improvement in water supplies (Figure 2).
On several occasions in the BDCP Steering Committee, in its workgroups and in
discussions led by BDCP consultants, new storage facilities have been cited as the
primary reason for oversizing the facility. In addition, there has been discussion on the
sharing of CVP and SWP storage in San Luis Reservoir to improve deliveries from the
SWP and CVP with an isolated facility. The under-use of the proposed 15,000 cfs
facility in BDCP analyses, combined with discussions about the improvement in use of
the facility with new storage or operations, indicates that other options not being
considered in the analyses are in fact being considered for the future by the Lead
Agencies and others. Otherwise, there would be no reasonable basis for constructing the
large facility currently under consideration.
If operations to work around shortages, such as flexibility in San Luis Reservoir
operations (e.g., lending storage capacity between the CVP and SWP), are anticipated,
the operations must be fully described and analyzed within the EIR/EIS, with full
disclosure of potential impacts. Similarly, if construction of additional storage is the
basis for the physical conveyance capacity of the isolated facility, future operation of the
isolated facility in coordination with the additional storage must be fully described and
analyzed within the EIR/EIS, with full disclosure of potential impacts. Failure to do so
would be evidence of piecemealing.
The BDCP modeling studies described herein have been used by various BDCP
workgroups to evaluate possible benefits and impacts of the proposed project (e.g. the
DRERIP evaluation) and to recommend changes in operation of the isolated facility.
Those studies are the basis of this revised NOP. Therefore, all BDCP studies, reports and
analyses to date must be included in the administrative record.

6

Bay Delta Conservation Plan. 2009. Overview of the Draft Conservation Strategy for the Bay Delta
Conservation Plan (January 12, 2009)
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Comparison of Water Supply for Different Hydrological Conditions
BDCP Modeling for DRERIP Analysis (1/11/09)
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Figure 2 – BDCP modeling studies indicate little improvement in water supplies during
relatively dry hydrological periods

Modification of Existing South Delta Export Facilities
BDCP modeling to date has demonstrated the necessity of continued reliance on existing
South Delta export facilities. Even with the proposed 15,000 cfs isolated conveyance
facility operated preferentially over the South Delta export facilities, the South Delta
export facilities would average between 900 cfs and 4,500 cfs seasonally over a long
period (82 years) of hydrological variability (Figure 3). The percentage of total exports
taken from the South Delta facilities would be largest during dry periods, averaging
between 74% for mid-level bypass flow requirements in critically dry years (Figure 4)
and 40% for low-level bypass flows requirements in dry years (Figure 5). The
percentage of total exports taken from the South Delta facilities would be even higher for
the high bypass flow case proposed by CDFG that must be included in the analysis for
full disclosure.
Due to the continued reliance on existing South Delta export facilities, the EIR/EIS
should include measures to reduce direct mortality of fish at these facilities in each of the
dual conveyance alternatives and the through Delta conveyance alternatives. Measures to
reduce direct mortality at the existing South Delta facilities would work towards the
stated project objectives, specifically “to be granted incidental take permits for the
covered species that authorize take related to … operation of existing State Water Project
Delta facilities”.
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The EIR/EIS should examine fully screening all intakes at export facilities, including the
existing export intakes in the South Delta, with positive barrier fish screens. An
examination of the salvage and fish population data shows strong correlations between
winter salvage at the existing SWP facilities and reduced Fall Mid-Water Trawl
population numbers for several species, including delta smelt. Screening these facilities
to eliminate salvage and loss of adult delta smelt would improve fish population numbers
and avoid a number of significant impacts associated with large canals.
Alternatives that would also reduce take in the South Delta, such as use of bypass flows,
barriers and separation of Old and Middle Rivers to provide a habitat corridor, were
developed in the Delta Vision process and should be evaluated in detail in the EIR/EIS.
Failure to consider measures to reduce take at the existing South Delta facilities would
render the document incomplete and inadequate.

Reliance on South Delta Exports
BDCP Modeling for DRERIP Analysis (1/11/09)
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Figure 3 – Even with a 15,000 cfs North Delta diversion facility and isolated conveyance,
operated preferentially over South Delta exports, South Delta exports would still
be necessary to meet water supply goals, averaging between 900 cfs and 4,500 cfs
seasonally.
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Comparison of Water Supply Diversion Location
for Different Hydrological Conditions
BDCP Modeling for DRERIP Analysis (1/11/09)
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Figure 4 – BDCP modeling of dual conveyance with mid-level bypass flow requirements in
the North Delta would rely on South Delta diversions for approximately 2,500
TAF/year during dry and critical years.

Comparison of Water Supply Diversion Location
for Different Hydrological Conditions
BDCP Modeling for DRERIP Analysis (1/11/09)
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Figure 5 – BDCP modeling of dual conveyance with low-level bypass flow requirements in
the North Delta would rely on South Delta diversions for approximately 2,000
TAF/year during dry and critical years.
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1.3. Interim and Near-term Actions
Interim and near-term actions will allow critical issues to be addressed in a timely manner
and lay a foundation for any long-term projects by expanding the scientific knowledge
base of how various projects and management actions affect the environment.
These projects are vital to the health of the Delta ecosystem and reliability of the SWP
and CVP water supply. Therefore, they should be considered as components in each of
the EIR/EIS alternatives or they should be started separately immediately.
Such projects could have immediate benefits and provide valuable data to assist in the
operation of a dual conveyance facility. Project-level evaluation of these near-term
solutions could be undertaken concurrently with a programmatic evaluation of the longerterm dual conveyance facility to enable these near term improvements to be done
separately on an accelerated schedule where necessary.

Central Delta Pilot Projects
A number of potential pilot projects, with goals similar to the BDCP effort, have been
proposed in the central Delta. The projects could provide protection to Delta fish by
impeding migration toward the South Delta export facilities (thus reducing take) and
improve water quality by reducing salinity intrusion in the fall. For instance,
Metropolitan Water District of Southern California, a potentially regulated entity of the
BDCP, has proposed various barrier configurations and operational modifications 7 to
provide for protection of delta smelt equivalent to the operational restrictions mandated
by the 2008 U.S. Fish and Wildlife Biological Opinion 8 , while reducing the water supply
impacts and Delta water quality degradation resulting from implementation of the same
Biological Opinion.
If these projects are not started immediately on their own, then the EIR/EIS should
incorporate similar near-term actions in each of the alternatives, designed with an integral
monitoring component to evaluate the effects of these barriers on multiple species of
concern.

Fish protection screens at Clifton Court Forebay
Implementation of pilot screens at or near Clifton Court Forebay could immediately
reduce the loss of fish by predation in the Clifton Court Forebay and through salvage
operations. Bond funding is already available for this project. This should be examined
and environmental documentation completed on its own accelerated schedule.
Information from such a pilot project will provide valuable information for the EIR/EIS,

7

The “2-Gates Demonstration Project” involves the placement of temporary barriers along Old River and
Connection Slough to demonstrate and validate the value of proposed modifications to the flow patterns
in the Sacramento-San Joaquin River Delta with regard to the protection of sensitive species and
management of water supply. An Administrative Draft of the Biological Assessment was provided for
DWR review in April 2009.
8
U.S. Fish and Wildlife Service (USFWS). 2008. Biological Opinion on the Coordinated Operations of the
Central Valley Project (CVP) and State Water Project (SWP). Final. December 15, 2008.
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as each of the EIR/EIS alternatives should include measures to reduce take at the South
Delta facilities, including the installation of positive barrier fish screens.

Ecosystem Habitat Improvements
A number of ecosystem habitat improvements could be incorporated into the near-term
actions of the BDCP. Many projects have been proposed and advanced to various levels,
but have not yet produced environmental documents. By incorporating these habitat
improvement projects into the EIR/EIS, the projects would contribute to species recovery
in the near-term and provide additional information for subsequent habitat improvement
projects. Examples of such projects include:
•
•
•

Restoration of floodplain habitat and salmon migration through the Yolo Bypass;
Brackish tidal marsh habitat development in Meins Landing in Suisun Marsh; and
Freshwater tidal marsh habitat development on Decker Island or Liberty Island.

These projects can increase evapo-transpiration over existing levels, and can affect water
supplies and water quality. Such projects should be included in the EIR/EIS, with full
evaluation and disclosure of potential impacts, including impacts to water supplies and
water quality so that adequate mitigation measures can be developed to reduce any
impacts to insignificance.

Delta Cross Channel Operations
Alternative operation of the Delta Cross Channel (DCC) was proposed as part of the
North/Central Delta Salmon Out-migration Study, coordinated by the Department of
Water Resources 9 . Based on the results of previous studies, the principal investigators
hypothesize that the DCC “gates could be operated with respect to the diel cycle to
minimize fish movements into the central Delta while at the same time minimizing water
quality impacts in the central Delta. These observations motivate the idea of closing the
gates at night, presumably a period when salmon outmigrants are more vulnerable to
entrainment into the DCC. Using this operational strategy, the DCC would be allowed to
convey water into the central Delta during the day (and recreational boaters could move
freely from the central to northern Delta through the DCC), where it would presumably
alleviate water quality concerns and allow increased exports over fully closed
conditions.” 10
The EIR/EIS should incorporate modifications to the DCC operations as a near-term
action in each of the through Delta alternatives and dual conveyance alternatives,
designed with an integral monitoring component to evaluate the effects of the barrier
operations on multiple species of concern. Reoperation of the DCC could have
immediate benefits and provide valuable data to assist in the long-term operation of a
through Delta or dual conveyance project.
9

Study proposal and review documents are available on the DWR project website:
http://baydeltaoffice.water.ca.gov/ndelta/salmon/index.cfm
10
Burau, Jon, Aaron Blake, and Russell Perry. 2007. Sacramento/San Joaquin River Delta Regional
Salmon Outmigration Study Plan: Developing Understanding for Management and Restoration.
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2. Potential Environmental Impacts to be addressed
CCWD comments on potential environmental impacts focus primarily on the quality of
water necessary to support existing beneficial uses and the regulatory and legal
framework that prohibits degradation of water quality and on water supplies. This
section is concluded with some additional comments concerning the potential impacts of
a new conveyance facility.

2.1. Water quality and water supply
Delta waters support multiple beneficial uses, and Delta water quality and water supply is
protected by regulatory policies and federal and state laws. The project effect on Delta
water quality and water supply must be fully evaluated and disclosed and mitigation
measures proposed and adopted to reduce significant impacts to insignificance.

Fisheries Impacts
Scientific research concerning the current pelagic organism decline (POD) has
highlighted the importance of water quality in ecosystem function. The basic conceptual
model 11 for the POD identifies the following relevant physical and chemical water
quality parameters that determine the habitat suitability: salinity, temperature, turbidity,
contaminants, disease, and toxic algae.
The salinity gradient as indexed by the position of X2 12 is correlated to the abundance of
numerous species 13 , indicating that population levels increase as the salinity gradient is
pushed seaward. Although the relationships between populations and X2 have changed
with the introduction of the invasive clam Corbula amurensis and, more recently, for
certain species during the POD years, freshwater flow continues to be an important
requirement for a healthy ecosystem. Therefore, the EIR/EIS should analyze the impacts
to X2, listing the average monthly value and maximum daily change in X2 from the
baseline conditions. If the EIR/EIS proposes changes to the existing X2 standards, the
EIR/EIS must demonstrate that the changes benefit the fish populations for which the
standards were developed, including the new X2 requirement imposed by USFWS 14 for
implementation in the fall months following wet and above normal water years.

11

Interagency Ecological Program for the San Francisco Estuary (IEP). January 2008. Pelagic Organism
Decline Progress Report: 2007 Synthesis of Results. Available at
http://www.science.calwater.ca.gov/pdf/workshops/POD/IEP_POD_2007_synthesis_report_031408.pdf.
12
X2 is the distance from the Golden Gate to the location of the 2 psu isohaline measured near the bottom
of the water column.
13
Jassby, A. D., W. J. Kimmerer, S. G. Monismith, C. Armor, J. E. Cloern, T. M. Powell, J. R. Schubel,
and T. J. Vendlinski. 1995. Isohaline position as a habitat indicator for estuarine populations. Ecological
Applications 5: 272-289.
14
U.S. Fish and Wildlife Service (USFWS). 2008. Biological Opinion on the Coordinated Operations of
the Central Valley Project (CVP) and State Water Project (SWP). Final. December 15, 2008.
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Similarly, The Bay Institute has developed a Delta flow index that shows strong
correlations to a composite Delta fish abundance index 15 . The Delta flow index should
also be used to evaluate impacts of alternatives.
Additionally, analysis by CCWD shows that the abundance of juvenile delta smelt in
summer (as measured by the Summer Townet Survey, TNS) is significantly correlated
with the salinity in the Western Delta during the previous fall, a finding that has been
confirmed by peer review 16 . This relationship is strengthened further when the analysis
is expanded to account for the number of adult delta smelt available to reproduce (as
measured by the Fall Midwater Trawl survey, FMWT). A multiple regression analysis of
fall salinity, FMWT, and TNS for the following summer yields one of the strongest
predictors for delta smelt abundance. 17 The POD years appear as anomalies in this
relationship likely due to the exceptionally low population levels and a significant stockrecruitment relationship.
This research is consistent with analysis of habitat environmental quality by the DWR 18 ,
which found a long-term environmental quality decline for delta smelt characterized by
increases in fall salinity and decreases in fall turbidity. The recent synthesis of POD
research 19 suggests the decline in environmental quality has had “population-level
consequences for delta smelt”.
Due to this evidence that salinity is an important indicator of population abundance for a
number of species, and fall salinity is particularly important for delta smelt, the EIR/EIS
should assess the project’s effect on salinity at multiple locations in Suisun Bay and
within the Delta. The salinity regime under project conditions should be compared to the
salinity regime under current conditions and compared to the observed salinity regime at
different time periods in history (e.g. 1910’s, 1960’s, 1970’s, 1980’s). The impact of
changes in salinity should be discussed in terms of the potential impact to the covered
species resulting from direct changes to habitat environmental quality and resulting from
indirect changes due to the likely effect on distribution of invasive species, such as the
overbite clam Corbula amurensis and aquatic water weed Egeria densa, which could
have a subsequent impact to fisheries.
15

The Bay Institute. June 19, 2007. Presentation to the State Water Resources Control Board:
Recommendations to Improve Fishery Resources, Slow or Stop the Decline of Delta Smelt, and Improve
Water Quality Conditions in the San Francisco Bay/Sacramento-San Joaquin Delta Estuary. Available
at: http://www.waterrights.ca.gov/baydelta/docs/pelagicorganism/tbi_swanson_ppt_061907.pdf
16
Manly, Bryan F. J. 2006. Review of Analyses Presented at the Environmental Water Account Meeting,
December 7-8, 2005.
17
The Bay Institute, 2007. Petition to the State of California Fish and Game Commission and supporting
information for listing the delta smelt (Hypomesus transpacificus) as an endangered species under the
California Endangered Species Act. Available online at: http://www.bay.org/delta.smelt.petition.pdf.
Equation 3 (p = 0.004; p<0.05 is significant).
18
Feyrer, F., M. Nobriga, and T. Sommer. 2007. Multi-decadal trends for three declining fish species:
habitat patterns and mechanisms in the San Francisco Estuary, California, U.S.A. Canadian Journal of
Fisheries and Aquatic Sciences 64:723-734
19
Interagency Ecological Program for the San Francisco Estuary (IEP). Pelagic Organism Decline
Progress Report: 2007 Synthesis of Results. January 2008. Available at
http://www.science.calwater.ca.gov/pdf/workshops/POD/IEP_POD_2007_synthesis_report_031408.pdf.
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In addition to salinity, the BDCP has the potential to change the residence times in the
Delta in significant ways, thus impacting temperature, turbidity, and contaminant
concentrations. Assumptions regarding contaminant loads from the San Joaquin River
must be realistic and cover a range of future scenarios, and disclose the potential impacts
of any long residence times in the South Delta that could adversely affect sensitive
species.
Any assumptions regarding efficacy of existing contaminant source control programs
must recognize the risk that if those programs do not meet targets then the project
analysis may be flawed, and may fail to meet conservation goals. Therefore, the project
should analyze impacts of contaminant residence times (such as selenium) at current and
future levels, without always assuming the contaminant is removed by other projects.
Temperature is recognized to be an important water quality factor for fish. High
temperatures will increase mortality of juvenile salmon and delta smelt. The proposed
project alternatives can affect Delta temperatures in significant and adverse ways,
increasing residence times and raising temperatures. The effects of alternatives on
temperatures and the effects of temperature on migratory and resident species should be
examined in the EIR/EIS.
The potential for increased temperature and increased nutrient concentrations are likely to
effect algal growth patterns in the Delta. Certain algal species (e.g. microcystis) are
known to be detrimental to sensitive aquatic species. The EIR/EIS should analyze any
potential changes to algal growth, including the frequency and location of large, toxic
algal blooms and the effects of such algal blooms on migratory and resident species
should be examined in the EIR/EIS.

Drinking Water Impacts
Increased algal growth within the Delta will cause adverse effects for drinking water
supplies due to the release of organic chemicals from algal cells either during normal
metabolic processes or following rupture of algal cells after the algae die. The most
common of these problems are taste and odor and the potential for increased formation of
trihalomethanes during the water treatment process. Additionally, hepatotoxins from
blue-green algae are increasingly recognized as a potential health hazard in drinking
water supplies, potentially causing acute or chronic liver injury, with the possibility of
enhanced susceptibility to, and growth of, liver tumors. The EIR/EIS should analyze the
effect of increased algal growth on drinking water beneficial uses.
Delta water is subject to large variations in salinity and mineral concentrations, which
may be altered by project operations. The EIR/EIS should analyze the changes caused by
the project on a daily basis for chloride, bromide, and organic carbon concentrations at all
existing and planned drinking water intakes in the Delta and provide for mitigation where
appropriate. Bromide and organic carbon are precursors that can result in production of
bromate, trihalomethanes, and other disinfection byproducts with potential public health
impacts.
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CCWD has relied on the Delta as a drinking water source since 1940 (see Attachment C).
Through changes to water quality within the Delta (described above) and the timing of
Delta “surplus” conditions, the project may have a significant impact on CCWD
operations. Therefore, the EIR/EIS must fully analyze and disclose the changes to Delta
water quality, including chloride, bromide, and organic carbon concentrations on a daily
basis, and the timing of Delta surplus to allow a complete evaluation on the potential
economic impacts to CCWD operations.

Regulatory and Legal Constraints
A recent report by DWR prepared for the Delta Vision Blue Ribbon Task Force indicates
the BDCP Steering Committee may propose relaxing one or more water quality
standards. 20 However, numerous regulatory policies and federal and state laws are
intended to prevent degradation of water quality. This section is only a brief summary of
some relevant regulatory and legal constraints.
CCWD has observed that federal and state anti-degradation policies seriously constrain,
if not outright prohibit, the relaxation of water quality standards. At the request of the
State Water Resources Control Board, CCWD prepared a letter summarizing the legal
obstacles to relaxation of the southern Delta salinity standards, which is applicable to the
relaxation of any water quality standards. This February 13, 2007 letter is enclosed and
herein incorporated into CCWD’s scoping comments (see Attachment D).
Regardless of action by the State Water Resources Control Board, federal law (P.L. 99546) requires that the CVP be operated to meet water quality standards at the intake of
the Contra Costa Canal on Rock Slough, as established in 1978 in Water Right Decision
1485.
“The Secretary is further directed to operate the Central Valley
Project, in conjunction with the State Water project, so that water
supplied at the intake of the Contra Costa Canal is of a quality equal to
the water quality standards contained in the Water Right Decision
1485 of the State of California Water Resources Control Board, dated
August 16, 1978, except under drought emergency water conditions
pursuant to a declaration by the Governor of California. Nothing in
the previous sentence shall authorize or require the relocation of the
Contra Costa Canal intake.” 21
Furthermore, the Delta Protection Act requires that substituting a water supply in lieu of
meeting the required salinity and water supply requirements of Delta water users be done
without imposition of any financial burden on said Delta water users.

20

California Department of Water Resources. 2008. An Initial Assessment of Dual Delta Water
Conveyance. p. 34.
21
Public Law 99-546, enacted October 27, 1986. This Federal legislation approved the Coordinated
Operations Agreement between the Bureau of Reclamation and the Department of Water Resources.
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“If it is determined to be in the public interest to provide a substitute
water supply to the users in said Delta in lieu of that which would be
provided as a result of salinity control no added financial burden shall
be placed upon said Delta water users solely by virtue of such
substitution.” 22
Any proposals to change current water quality standards must be thoroughly evaluated
and, regardless of whether such changes are assumed to be lawful, the impacts on all
beneficial uses of Delta water must be disclosed.

2.2. Direct fish mortality due to entrainment
Previous research 23 showed correlations between winter exports and salvage levels at the
export pumps, although the authors used Old and Middle River flows as a surrogate for
the effect of export pumping. More recent work by CCWD confirms a stronger
correlation between winter salvage at the export pumps and the quantity: exports minus
one-half of the San Joaquin River flow. CCWD has also found that winter exports, as
well as winter salvage at the SWP intake, are both strongly correlated with subsequent
Fall Mid Water Trawl indices (increased salvage correlates with decreased FMWT).
Inasmuch as exports and San Joaquin River flow are independent (physically and
mathematically) variables 24 , impacts should be analyzed against unscreened export levels
and San Joaquin River flows. Furthermore, in order to avoid this impact and meet project
objectives, the plan should examine the benefits of installing positive barrier fish screens
on reducing salvage and potentially increasing FMWT indices, and the additional benefits
on through-Delta flows, fisheries and water quality levels. The EIR/EIS should examine
using positive barrier fish screens on all export facilities in order to achieve the project
goal of obtaining a take permit for operation of existing and future facilities,.

2.3. Additional potential impacts associated with proposed new
conveyance facilities and operations
The EIR/EIS should fully evaluate and disclose potential impacts, and propose mitigation
measures where appropriate, of new conveyance facilities and operations, including, but
not limited to, the following:

Landscape and Drainage Obstruction
The canal will sever property, disrupt island drainage, and create a barrier to migration
corridors, just as the existing Delta-Mendota Canal and California Aqueducts created a
major migration barrier for the San Joaquin Kit Fox, cutting off the northern habitat in
Alameda and Contra Costa Counties from the San Joaquin Valley. Additionally, the
22

California Water Code, Section 12202.
Smith, P., J. Simi, C. Ruhl, and J. Donovan. October 24, 2006. Presentation at CALFED Science
Conference. Hydrodynamic Influence on Historical Patterns in Delta Smelt Salvage.
24
Conversely, Old and Middle River flows are dependent variables and influenced by a number of factors
totally unrelated to salvage at the export pumps.
23
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existing irrigation and drainage ditches that the canal will sever may be considered as
habitat for various special status species. The EIR/EIS should fully evaluate and disclose
these potential impacts. The EIR/EIS also should evaluate the alternative of a pipeline
conveyance system in order to avoid this impact.

Seepage from Isolated Canal to Adjacent Lands
If the water level in the isolated canal is expected to be above the surrounding land
surface elevation for large sections of the canal route, the seepage from the unlined canal
would impact land use adjacent to the canal as well as water quality in adjacent channels.
The EIR/EIS should fully evaluate and disclose impacts associated with seepage and
provide for mitigation where appropriate. The EIR/EIS also should evaluate the
alternative of a pipeline conveyance system in order to avoid this impact.

Water flows and Migration of Aquatic Species
New facilities and operations may alter flows in the Delta, and could disrupt aquatic
migration corridors for resident and migrating fish. All impacts of changed flows must
be thoroughly evaluated and disclosed.
Bypass flows near intakes are important to adequately protect fisheries. At the same
time, relocating existing intakes and diverting water at new locations may limit diversion
of flows that are needed for bypass flows or preclude diversion of flows that come from
other parts of the system and are not available at the new intakes. Consequently, there
may be a reduction in supplies available for export while, at the same time, those changes
result in water quality degradation in other areas of the Delta. These potential impacts
should be fully evaluated and disclosed.
Recent studies within the Delta indicate that certain life stages of sensitive fish species
respond to the local tidal velocity (including secondary currents at river bends) the
amount of daylight, and local turbidity and salinity gradients. The EIR/EIS should rely
on the best available science, including the behavioral models discussed below, to
evaluate the potential impacts of changes in tidal velocity, turbidity, and salinity.

Sacramento River and Mokelumne River Salmonids
Results from a pilot study of salmon outmigration in the North Delta 25 indicate that
survival of juvenile salmonids decreased with decreasing net flow. In other words, the
probability that a given fish will survive migration through a specific channel reach was
increased as the net flow in the channel reach was increased. Therefore, reducing the net
flow through a migratory pathway has the potential to reduce survival of fish through that
pathway (i.e. increase indirect mortality due to predation or toxics).
Proposed diversions in the North Delta would reduce net flow along the Sacramento
River below the diversion locations, reduce net flow in Sutter, Steamboat, and Georgiana
Sloughs, and potentially reduce net flow on the lower Mokelumne River system,
25

Results of the pilot study are presented in Burau et. al. 2007. Sacramento/San Joaquin River Delta
Regional Salmon Outmigration Study Plan: Developing Understanding for Management and Restoration.
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dependent on the operation of the Delta Cross Channel (DCC) gates (see below). Based
on the pilot study cited above, this reduction in net flow throughout the North Delta is
likely to reduce survival of outmigrating juvenile salmonids. The EIR/EIS must fully
evaluate the increased indirect mortality of juvenile salmonids as a result of North Delta
diversions.
Similarly, increased closure of the DCC gates is likely to impact juvenile salmonids
emigrating from the Mokelumne and Consumnes River systems. Since closure of the
DCC gates reduces net flow on the lower Mokelumne system, it is likely that survival on
these reaches is also reduced. Preliminary review of the timing of the proposed increase
in DCC closure periods in relation to the timing of outmigranting populations, indicates
that the proposed closures have the potential to affect a larger fraction of the population
for Mokelumne River salmonids, impacting an additional 15% of fry, 37% of subyearling smolts, and 27% of yearling fall run Chinook salmon smolts and impacting an
additional 36% of fry, 49% of sub-yearling smolts, and 33% of yearling steelhead smolts.
Furthermore, some emigrating steelhead smolts are known to outmigrate through the
DCC and down the Sacramento River; extended DCC closures would reduce potential
use and increase mortality for this migratory pathway. The EIR/EIS must fully evaluate
the increased indirect mortality of juvenile salmonids as a result increased DCC closure
periods.
Preliminary BDCP modeling utilized the Delta Simulation Model II – Particle Tracking
Model (DSM2-PTM) to examine travel time (time for a certain percent of particles to
travel a particular reach) and particle fate (percent of particles to reach a particular
boundary location). The DSM2-PTM model assumed the particles were neutrally
buoyant and did not exhibit any swimming behavior 26 . However, a study in the North
Delta revealed that secondary circulation patterns influenced the spatial distribution of
fish near a bend in the Sacramento River near Clarksburg 27 . Additionally, research by
Blake and Horn 28 has shown that juvenile salmon approaching channel junctions are not
split into each of the channels at the same ratio as the net flow split. These results
indicate that juvenile salmon should not be modeled as neutrally buoyant particles; rather,
a model of salmon behavior must be utilized to effectively asses the potential impacts to
outmigrating salmonids.
Changes in hydrodynamics in the North and Central Delta have the potential to affect
both the distribution of salmon (through route selection) and the survival of salmon
(through changes to the travel time and exposure to toxics and predators). The overall
survival of juvenile salmonids emigrating from the Sacramento River is determined by
the probability of route selection at each river junction combined with the probability of
survival through each individual river reach - the North/Central Delta Salmon Out26

Bay Delta Conservation Plan Integration Team. 2009. Draft Technical Memorandum: Summary of
Preliminary Modeling of Draft BDCP Conservation Strategy – Core Elements.
27
Preliminary results of the Clarksburg Bend January 2007 study are presented in Appendix C of Burau et.
al. 2007. Sacramento/San Joaquin River Delta Regional Salmon Outmigration Study Plan: Developing
Understanding for Management and Restoration.
28
Blake, A. and M.J. Horn. In Press, “Acoustic Tracking of Juvenile Chinook Salmon Movement in the
Vicinity of Georgiana Slough, Sacramento River, California – 2003 Study Results.” – USGS SIR-XXXX
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migration Study is designed to estimate these probabilities in response to a range of river
flows and DCC operations. The EIR/EIS should incorporate results from this study to
evaluate impacts on juvenile salmonids.

San Joaquin River Salmonids
Relatively high salinity along the San Joaquin River and within the South Delta creates
an inverse salinity gradient within the South and Central Delta (Figure 6), with salty bay
water to the west and salty San Joaquin River water to the south. In this situation, fish in
the Central Delta may not be able to determine an out-migratory pathway towards the
ocean based on local salinity conditions; in other words, if fish utilize salinity gradients to
migrate toward the ocean, the fish could get turned around in the Central Delta.

Figure 6 – Typical spatial distribution of salinity. High salinity on the San Joaquin River
and within the South Delta creates an inverse salinity gradient, which could be
detrimental to aquatic species.

Transport in the South and Central Delta, including the lower San Joaquin River, Old
River, and Middle River, is largely influenced by the tidal dynamics and pumping at the
South Delta export facilities. Fish react to their local environment, including the tidal
velocity and the local salinity gradient. Fish do not react to daily average flows, which
depend not only on the local tidal velocity near the fish, but the tidal velocity in areas
where the fish is not present and the geometry of the channel cross-section (a
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mathematical value the fish cannot measure). Gartrell and Herbold (2009) 29 discusses
the difference between average flow and tidal velocity, and how the “net flow model”
leads to incorrect conclusions; the paper also presents a tidal perspective of salinity
gradients to provide an explanation of observations. The EIR/EIS should consider the
effects of project alternatives on salinity gradients in the Delta and the subsequent effect
on aquatic species.

Delta Smelt
Resource Management Associates, Inc. (RMA) has developed a particle tracking model
that incorporates behavior related to turbidity and salinity gradients to simulate the
distribution of adult delta smelt and entrainment by export pumps. Model results
compare favorably with the timing of historical salvage at the South Delta export
facilities; additionally, the author hypothesizes that reductions in South Delta exports
may actually increase salvage during certain time periods due to the potential collapse of
the low turbidity zone in the Central Delta 30 . The EIR/EIS should evaluate potential
impacts to direct mortality of adult delta smelt at the South Delta export facilities using
the best available scientific tools and provide for mitigation, including the use of positive
barrier fish screens, where appropriate.

Sediment and Nutrient Load Reduction
By diverting a large fraction of the flow on the Sacramento River, the canal will remove a
similar fraction of the sediment and nutrient load, potentially effecting turbidity and
nutrients within the Delta. As discussed above, turbidity has been identified as an
important factor in the environmental quality for delta smelt. Any changes to turbidity
and nutrients should be fully evaluated and disclosed, with proposed mitigation measures,
where appropriate.

Flood Risk
An unlined canal will create new flood risks. An unlined canal crossing liquefiable soils
will be subject to failure in seismic events and allow disruption of vital water supplies for
long periods. The EIR/EIS must fully evaluate and disclose these impacts of using an
unlined canal for transport of water supplies. The EIR/EIS also should evaluate the
alternative of a pipeline conveyance system in order to avoid this impact.

Operation and Maintenance Practices
Since the NOP indicates operation and maintenance of the proposed facilities will be a
covered action, the EIR/EIS must evaluate the impacts associated with anticipated
operation and maintenance activities, including:
• aquatic weed management and the potential use of herbicides or physical clearing
of vegetation that will be necessary along, and in, any canal, especially during the
long winter periods in dry years when the canal is not used.
29
30

Gartrell, G. and B. Herbold. April 27, 2009. Flow, Salinity and Migration of Salmon. (Attachment E)
“Particle Modeling of Adult Delta Smelt with Behavior based on EC and Turbidity Distributions”
presented by John DeGeorge (RMA) at California Water and Environmental Modeling Forum 2009
Annual Meeting.
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levee maintenance, and
facility security.

The potential impact of maintenance activities on the habitat within the canal as well as
downstream beneficial uses, such as recreational use in reservoirs, agricultural irrigation,
and drinking water must be considered.
Oversizing the canal may lead to additional operating expenses and maintenance-related
impacts. For instance, vegetation is likely to establish within the open canal during low
flows. The vegetation would need to be cleared before the canal can carry high flows
during the peak diversion periods. The EIR/EIS must fully evaluate the additional
aquatic weed management activities associated with sub-optimal flows within the canal.

-
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Attn: Rosalie del Rosario

Attn: Lori Rinek, Chief

Subject:

BDCP Notice of Intent, Issued January 24,2008

Dear Ms. del Rosario and Ms. Rinek:
Contra Costa Water District (CCWD) appreciates this opportunity to comment on the
Notice of Intent (NOI) to Conduct Public Scoping and Prepare an Environmental
Impact ReportIEnvironmental Impact Statement (EIWEIS) Regarding the Bay Delta
Conservation Plan (BDCP) for the Sacramento-San Joaquin Delta, California. We offer
the following comments:
First, the NO1 should be corrected to accurately reflect participation and regulation.
Although CCWD is actively participating in the BDCP planning process as an
interested party, CCWD is not a Potentially Regulated Entity (PRE). CCWD operations
are governed by independent biological opinions.
Second, the EIWEIS must fully analyze and disclose project impacts concerning issues
that have been identified as factors in the recent pelagic organism decline in the Delta,
including unscreened water diversions, invasive species, and toxicity.
o Positive barrier fish screens should be considered at water intake
locations covered by the proposed project. CCWD installed a
positive barrier fish screen over ten years ago at our intake on Old
River; monitoring has proven this fish screen is highly effective at
preventing entrainment.
o Growth of invasive species, such as the overbite clam Corbula
arnurensis and aquatic water weed Egeria densa, may be impacted
by salinity, temperature, and turbidity. The effect of the proposed
project on these water quality parameters should be fully explored
and discussed in the context of the effect on invasive species

NMFS and FWS
BDCP Notice of Intent - January 24, 2008
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distribution and subsequent impact to fisheries.
o Project conveyance options may alter hydrodynamics within the
Delta and lead to accumulation of contaminants such as selenium,
potentially increasing toxicity. If the EIWEIS assumes
contaminant levels are controlled by other mechanisms, those
mechanisms must be a pre-condition for implementation of the
proposed project.

Third, the EIRIEIS should evaluate a full range of conveyance alternatives. For
instance, the peripheral aqueduct described in the BDCP Conservation Strategy Options
Evaluation Report (dated September 17, 2007) appears to be the same for both Option 3
(Dual Conveyance) and Option 4 (Peripheral Aqueduct). The EWEIS should analyze a
wider variety of parameters for this facility, evaluating lower conveyance capacity and
alternative configurations. Preliminary modeling indicates a 2,500 cfs peripheral
pipeline, operated in combination with through Delta conveyance, will meet the water
supply goals of the BDCP. A smaller conveyance pipeline alternative has the additional
benefit of better seismic stability than an open canal, which would have the same
vulnerabilities as existing Delta levees.
Finally, CCWD is particularly concerned about the impacts to drinking water quality.
The EIWEIS should analyze the environmental impacts on chloride, bromide, and
organic carbon concentrations at all existing and planned drinking water intakes in the
Delta and provide for mitigation where appropriate. Bromide and organic carbon are
precursors that can result in production of bromate, trihalomethanes, and other
disinfection byproducts with potential public health impacts.
If you have any questions regarding CCWD's comments, please call me at (925) 6888100.

Assistant General Manager

r
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Additional Background Information Regarding
Contra Costa Water District Facilities and Operations
The Contra Costa Water District (CCWD) serves water to approximately 550,000 people
throughout north, central and eastern Contra Costa County. Formed in 1936 to provide
water for irrigation and industry, CCWD is now one of the largest urban water districts in
California and a leader in drinking-water treatment technology and source water
protection. CCWD’s customers also include 10 major industries, and 12 smaller
industries and businesses. The mission of the Contra Costa Water District is to
strategically provide a reliable supply of high quality water at the lowest cost possible, in
an environmentally responsible manner.
CCWD operates untreated water distribution facilities, water treatment plants, and treated
water distribution facilities. CCWD provides retail treated water service to the Cities of
Clayton, Clyde, Concord, Pacheco, Port Costa and parts of Martinez, Pleasant Hill and
Walnut Creek, provides wholesale treated water to Diablo Water District, the Cities of
Antioch and Brentwood, and to the Golden State Water Company in Bay Point. CCWD
operates three water treatment facilities, the 75 Million Gallons per Day (MGD) Bollman
Water Treatment Plant in Concord, the 40 MGD Randall-Bold Water Treatment Plant in
Oakley and the 16 MGD City of Brentwood Treatment Plant (CBTP) in Oakley. The
Bollman plant primarily serves CCWD’s treated water customers in central Contra Costa
County, while the Randall-Bold plant primarily provides wholesale treated water to
customers in Eastern Contra Costa County. CCWD also operates the CBTP for the City
of Brentwood to treat Brentwood’s Delta water supply from the East Contra Costa
Irrigation District. CCWD’s Multi-Purpose Pipeline, constructed in 2003, connects the
Randall-Bold and Bollman treatment plants, providing operational flexibility such that
either plant can distribute to the entire service area. Both the Bollman and Randall-Bold
Treatment Plants are designed to provide a high quality drinking water to the District’s
customers, using sedimentation, ozonation and granulated activated carbon filtration.
The CBTP uses the same processes for treating the City of Brentwood’s supplies.
CCWD also sells untreated water to the cities of Antioch, Martinez, and Pittsburg, as well
as industrial and irrigation customers. Antioch, Martinez, and Pittsburg all have their
own treatment plants and retail treated water distribution systems. The City of
Brentwood and Golden State Water Company in Bay Point have their own distribution
system for treated water.
The 48-mile Contra Costa Canal, along with the Los Vaqueros Project, make up
CCWD’s principal water supply and delivery system. CCWD diverts unregulated flows
and regulated flows from storage releases from Shasta, Folsom, and Clair Engle
reservoirs into the Sacramento River and storage releases from New Melones reservoir
into the San Joaquin River as a contractor of the United States Bureau of Reclamation’s
(Reclamation) Central Valley Project (CVP). Under Water Service Contract I75r-3401ALTR1 (executed May 10, 2005) with Reclamation, CCWD can divert and re-divert up to
195,000 acre-feet annually (AFA) of water from its Rock Slough and Old River intakes.
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Currently, CCWD uses between 125,000 and 140,000 AFA. CCWD can also divert up to
14,880 AFA of water from its Mallard Slough intake under its own water rights (Water
Rights License No. 10514). Some CCWD customers have additional sources of water.
The City of Antioch has a water right permit to divert water from the lower San Joaquin
River. Pittsburg, Brentwood, and Diablo Water District all have wells that can provide a
portion of their needs. Nearly 10% of demands in CCWD’s service area are met with
recycled water produced by Delta Diablo Sanitation District and Central Contra Costa
Sanitary District.
CCWD has obtained water from the Delta since 1940. Delta water is subject to large
variations in salinity and mineral concentrations. The Delta is also vulnerable to many
anthropogenic and natural sources of water quality degradation. Degradation in water
quality is objectionable to many CCWD customers, costly to all residential and industrial
users, and a health risk for some individuals. Federal drinking water regulations impose
stringent limits on disinfection by-products in treated water, making it difficult to achieve
the required pathogen inactivation while minimizing disinfection by-product formation.
Bromide and Total Organic Carbon (TOC) are the significant constituents in Delta water
that affect CCWD’s requirement to meet disinfection by- product standards. Currently,
CCWD’s primary means of ensuring that disinfection by-product standards are met in the
treated water are to ensure that bromide and TOC levels in the source water from the
Delta are maintained below certain levels. Chlorides are monitored as an indicator of
bromide levels, while TOC is monitored directly. CCWD adjusts operations daily to
meet water quality goals in water delivered by CCWD to its customers. Bromide and
TOC are not the only constituents of concern. Pathogens, nutrients, and other
constituents contribute to the challenges of meeting regulations for treated water using
Delta water as the source.
Contra Costa Water District is committed to supplying its customers with the highest
quality water practicable and providing all reasonable protection of the supply from any
known or potential source of contamination. CCWD Resolution No. 88-45 states in part
that:
“CCWD is committed to reducing the concentration of sodium and
chloride in the District’s water, thereby reducing household and
landscape irrigation concerns and industrial and manufacturing costs
caused by the fluctuating sodium and chloride level of CCWD’s Delta
source.”
CCWD’s Board of Directors has adopted water quality objectives for water distributed
within its service area. The target concentration for chloride in water delivered by
CCWD is 65 milligrams per liter (mg/L).
The Los Vaqueros Project provides the District with the operational flexibility to meet
these water quality goals and improves the reliability of emergency water supply
available to CCWD. Approved by the voter-constituents of CCWD in 1988 and
completed in January 1998, the Los Vaqueros Project consists of a reservoir with 100,000
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acre-feet of storage, a new point of diversion at Old River, south of the Highway 4
crossing, which operates in conjunction with the Rock Slough and Mallard Slough
intakes, plus associated water conveyance and delivery facilities, pumping plants, and
other facilities. The Old River intake includes a state-of-the-art, positive-barrier screen to
prevent fish entrainment, and is operated to protect sensitive fish species. Diversion from
the Old River intake for delivery to CCWD’s service area began in the summer of 1997.
The first filling of Los Vaqueros Reservoir to 100,000 acre-feet began in January 1998
and was completed on January 28, 1999.
Under State Water Resources Control Board Decision 1629 (June 2, 1994), CCWD holds
water rights to divert and store water for beneficial uses, defined in Water Rights Permits
No. 20749 and 20750 that provide for filling Los Vaqueros Reservoir from the new
intake at Old River and diversion and storage of the water of Kellogg Creek. These
rights are in addition to the contractual rights to divert and store water furnished through
the CVP. Up to 95,850 AFA may be diverted for storage from November 1 of each year
to June 30 of the succeeding year under Water Rights Permit No. 20749.
A key to successful performance of the Los Vaqueros Project is the District’s ability to
fill the reservoir from Old River with high quality water at times when it is available,
typically late winter through early summer, and to use that water for blending when
salinity at the District’s Delta intakes exceeds the 65 mg/L chloride goal, generally late
summer through early winter. Any increase in Delta salinity caused by new upstream
diversion projects or increased exports in the South Delta will increase the demand on
blending water from the Reservoir and affect the availability of high quality water for
refilling. The District and its 550,000 customers will be impacted through higher
pumping costs to replace the extra blending water that is released and through the health
effects, increased corrosion, and additional treatment costs of delivering higher salinity
water. This also reduces the water supply available to CCWD in the reservoir in case of
an emergency, thereby eroding the $450 million investment CCWD’s customers have
made in the Los Vaqueros Project.
CCWD is currently constructing its Alternative Intake Project (AIP), a water quality
project that will enable the District to divert higher quality water from Victoria Canal,
when it is available, reducing diversions at the Rock Slough intake. CCWD would
operate the new intake and pipeline together with its existing facilities to better meet the
goal of delivering water with chloride concentrations of 65 mg/L or less. The choice of
which intakes to use at a given time would be based in large part upon salinity; salinity at
the Victoria Canal intake site is, at times, lower than salinity at the existing intakes.
Similar to the Old River intake, the new intake on Victoria Canal will have state-of-theart positive barrier fish screens to prevent fish entrainment.
The Contra Costa Canal Replacement Project is currently in construction along the
easternmost portion of the canal, and will be completed in phases. This project involves
installing approximately 4 miles of buried pipeline in place of the existing unlined
portion of the Contra Costa Canal, which is located between Rock Slough and CCWD’s
Pumping Plant No. 1. Implementing this project will protect and improve drinking water
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quality and reduce seepage into and out of the canal. Because the existing rural and
agricultural land use of this area is rapidly changing due to residential and other
development, eliminating the open water canal will also protect public safety, increase
system security, and reduce flood risks along the unlined portion of the Contra Costa
Canal. Placing the unlined canal in a pipeline also would negate the need to regularly
apply aquatic pesticides to control algae.
Construction of the Rock Slough Fish Screen at the intake to the Contra Costa Canal at
Rock Slough is expected to commence in summer of 2009 and is anticipated to be
completed in 2010. The Rock Slough Fish Screen is designed to comply with the Los
Vaqueros Biological Opinion for delta smelt as issued by the U.S. Fish and Wildlife
Service in 1993. The Biological Opinion requires that entrainment losses of delta smelt
be reduced through screening of the Rock Slough intake. The Rock Slough Fish Screen
will assure that the Contra Costa Canal intake includes a state of the art fish screen that
will minimize and avoid impacts to sensitive fish species, including smelt and salmonids.
Once the Contra Costa Canal is screened, all of CCWD’s intakes will be screened.
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Flow, Salinity and Migration of Salmon
Greg Gartrell 1 and Bruce Herbold 2
This is a brief discussion of how flow and salinity likely affect salmon outmigration. The
first section discusses the difference between average flow and tidal flow, and how the
“net flow model” leads to incorrect conclusions. The second section applies a tidal view
to salinity gradients to provide an alternative explanation of observations.
1)

Net flow models versus a tidal view of the Delta

Net flow (whether QWEST or OMR net flow or any other net flow) in channels
influenced by tides is a mathematical construct, not a physical factor felt by fish.
QWEST was first used in an old “Carriage Water model” that attempted to describe how
the outflow required to meet a given salinity level in the Delta increased with increasing
exports. That model failed miserably: the hydrodynamics were wrong, the outflow levels
the model predicted were wrong and the shape of the curve relating exports and outflow
was backwards (predicting a monotonically increasing curve when the actual curve has a
minimum value before increasing).
Net flows are averages of flows measured at a point (an Eulerian view), effectively the
view of water movement from the river bank. This is not something that fish experience.
This mathematical construct simplifies a complex flow field, and in the case of fish
movement, confuses the picture just as the old Carriage Water Model confused the
understanding of salinity in the Delta. Fish experience local velocity 3 as they move
around (the fish-eye or Lagrangian view). Of course, to the extent that fish move with
the flow, they experience no change in velocities any more than we sense the movement
of the Earth through space, except that they feel accelerations due to factors like
turbulence, fish body motion or changes in channel shape. However, the movement of
water and fish with flow is very different when viewed without the averaging needed to
calculate net flows. To give an idea of how badly a model based on average flows
(Eulerian or Lagrangian average) in a tidal environment can be, consider the following:
a) Tagged salmon released north of Rio Vista have been caught after just a few
days at Chipps Island where tidal flows are very high but net flows are very
small. If the fish moved with the average flow, it would take them one to two
months to arrive.
b) A salmon could start the day in Old River, travel with the instantaneous local
flow down the river on the flood tide towards the export pumps, move across
Woodward Cut and travel up Middle River on the ebb tide. The daily average
flow (in this case Lagrangian average) would be pointing from Old River to
Middle River, leading to the false conclusion that the salmon walked across
the island. All information about the intermediate movement of the salmon is
1

Contra Costa Water District
U.S. Environmental Protection Agency
3
Flow in a channel is the average velocity times the cross-section. The velocity in a channel varies across
the width and depth of the channel. Fish will experience the local velocity (in space and time), not the
cross-sectionally averaged velocity, nor the overall flow in the channel.
2
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lost in the averaging. On the other hand, using the (Eulerian) average of the
measured water velocity at one location in the channel (the USGS velocity
meter for example) could give an average velocity of a few millimeters per
second (or about 300 meters per day), an equally false conclusion.
Two problems with net flows prevent them from reflecting conditions that directly affect
fish: they throw out important information in the process of averaging and they are
derived variables (not independent variables) both mathematically and physically.
The following graphs illustrate these problems. The graphs show instantaneous flows.
Figure 1 shows Delta flows with the ebb and flood flows generally of the same
magnitude in opposite directions. The average net flow is much smaller than any flow
affecting the fish at a given moment.
Figure 1. Flow with flood and ebb nearly balanced, 1 = 10,000 cubic feet per second
Dutch Slough at Jersey Island
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Figure 2 shows tidal flows with a stronger flood than ebb. While the direction of the
average is obvious, the magnitude of the average is not. A fish experiencing this still has
a chance to move in the opposite direction from the average if it uses the tides correctly
(i.e., if it gets into the high velocity part of the channel on the ebb, and stays near the
channel sides on the flood). Salmon clearly have the ability to pick the right tide based
on cues, or they could not get from north of Rio Vista to Chipps Island in a few days.
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Figure 2. Flow with strong flood tide compared to ebb, 1 = 10,000 cubic feet per
second
Middle River at Middle River
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Finally, Figure 3 shows a tidal flow where, at times, the ebb and flood are both less than
zero. In this case, a salmon trying to surf the ebb will have a rough time of it. In fact,
one can find no ebb tide at all for days at a time. This is a not a good situation if, in one
flood tide, the salmon can end up in Clifton Court Forebay.
Figure 3. Flow in Old River at Highway 4, 1 = 10,000 cubic feet per second
Old River at Highway 4
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Clearly, the situation in Figure 3 is going to result in high entrainment of fish: the export
flows are so big that the ebb tide is lost and it is a one-way trip south, with tidal
excursions double the normal 4 or 5 miles. When does this situation occur? It starts
when exports are 5000 cfs to 7000 cfs. The Bay Institute argued in the OCAP lawsuit
that high entrainment of salmon occurs when exports are over 7000 cfs: that is when the
ebb tide is lost. That level of exports is also when delta smelt entrainment is high in
January and February. 4 An examination of Figures 1 through 3 tells the story very
quickly: this is about tides and export levels, not net flows. It is not the “net flow”; it’s
the “no ebb flow”.
What about entrainment that occurs when net flows are small (or even positive)? The net
flow view of the world fails completely (just like the old Carriage Water model) in this
situation. When viewed with the tides in mind, the picture becomes clear, as the
examples in the next section illustrate.
2) Salmon movement in a tidal environment
Consider salmon moving down the Sacramento River into the Delta. Some will make it
to Chipps Island and beyond, but some will end up in the Lower San Joaquin River, via
Georgiana Slough, through Three-Mile Slough or around Sherman Island. In this central
delta area their advective (i.e. non-swimming) movement would be governed by tidal
flows. Some will, even when export pumping is low and net flows are positive, go
through False River into Franks Tract, where they (the survivors, anyway) have a good
chance of being discharged out into Old River. Others can get sloshed into Middle River.
This is their starting point for the scenarios that are described below.
For San Joaquin Salmon, the starting point for the scenarios below will be the San
Joaquin River at the Head of Old River.
Scenario 1: High exports, typical San Joaquin River flow and salinity (i.e., low flow, high
salinity).
In this case, exports are high and the ebb tide is very small or non-existent. It is a short
trip down the river (the salmon simply cannot swim against 1 to 2 fps currents for long)
to the export pumps for Sacramento salmon. San Joaquin salmon have two likely fates:
those entering Old River have a quick trip to the export pumps; those moving down the
San Joaquin River get to the Lower San Joaquin River and then some will make it to
Chipps Island and some will move into Old and Middle Rivers and thence to the export
pumps. In all cases salmon entrainment will be high.
Scenario 2: Low exports, typical San Joaquin River flow and salinity (i.e., low flow, high
salinity).

4

Pete Smith used OMR net flow to show this, but OMR net flow is a dependent, not independent variable.
Exports and San Joaquin inflow are independent variables, and the correlation between delta smelt
entrainment and exports/San Joaquin flows is better than the correlation between entrainment and OMR
flows for the same time period.
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Sacramento salmon coming from the north experience substantial ebb and flood tides.
However, one thing is peculiar in the central and south Delta compared to what should be
found in an estuary: San Joaquin River salinity (generally as much as 1 mS/cm, with
chloride levels over 150 mg/l) is much higher than Sacramento River salinity (about 0.15
mS/cm with chloride levels around 10 mg/l). 5 An obvious cue in a tidal system for the
ocean is salinity (electrical conductivity or specific ions; two obvious ions would be
sodium and chloride). What salmon in the central and south Delta see is a reverse
salinity gradient because of high San Joaquin salinity and saline discharges (ag and
urban) within the Delta. Salmon attempting to follow the salinity gradient to the ocean
would jump into the high velocity zone on the flood, rather than ebb. That takes them the
wrong way, and exposes them to entrainment at the export pumps. (Even if export rates
are very low, there is a good chance to get into the pumps).
The situation for San Joaquin salmon is probably very much worse: arriving in a low
flow with high salinity and entering a reverse salinity gradient, the chances of a bad
ending would lead one to wonder how any salmon at all find their way out. This is
consistent with the extremely low survival rates reported by USFWS under all but flood
conditions in the delta
In this case it is neither the “net reverse flow”, nor the “no ebb tide”; it is the “reverse
salinity gradient”.
Scenario 3: Low exports, typical San Joaquin River flow and salinity (i.e., low flow, high
salinity) with an Isolated Facility.
This case is little different from Scenario 2, except that the exports are liable to be less
and the water quality situation could easily be worse. With apologies to our friends who
authored the PPIC reports, it is likely to create an “Arkansas cesspool” from the
“Arkansas Lake”. With drainage (from the San Joaquin River and in-Delta ag) and urban
discharges ringing the area (clockwise: Sacramento Regional, Stockton, Manteca, Tracy,
Discovery Bay, Ironhouse SD, Delta Diablo SD, Central Contra Costa SD), and little
inflow, the central and south Delta are likely to become (with apologies to Thomas
Friedman) “Hot (warm SJR water), Flat (gradients) and Crowded (with non-natives)”.
Entrainment, in the absence of screens will be high at both export pumps and ag intakes
(you only have to see the vortex spinning above a siphon to realize just how fast the
velocity is in the siphon), and confusion will be high. The number of fish orienting
correctly to the ocean would be very small and even for them the very long transit time
would probably subject them to extremely high mortality rates within the delta.
Scenario 4: Good flows and high quality on the San Joaquin River. Salinity gradients
are not reversed and fish orient correctly to the tidal salinity gradient and tidal flows.
This is totally different from Scenario 1, 2 or 3. The key is improved San Joaquin River
flow and salinity.
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As an example, with flows increasing during the VAMP period, SJR salinity is currently about 0.4 mS/cm
today (April 20, 2009). That level is also found near Collinsville today, but in between it is as low as 0.2
mS/cm (Jersey Point area).
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