CHAPTER 9
SURFACE WATER QUALITY
Maintaining water quality in California’s water bodies is important to ensure safe drinking
water and to protect recreational, environmental, industrial, and agricultural beneficial uses.
This chapter describes the existing quality of the water resources within the project study area,
and discusses the potential water quality effects that could be expected to occur in response to
implementing one of the alternatives evaluated in this EIR/EIS.

9.1

ENVIRONMENTAL SETTING/AFFECTED ENVIRONMENT

Because of the coordinated operations of water projects in California, where management
decisions or alterations in one basin may directly impact the operation of projects in another
basin, the alternatives considered in this EIR/EIS have the potential to affect water quality
parameters in several watersheds. The area of analysis for surface water quality in this
evaluation includes the Yuba, Feather and Sacramento River basins, and the Delta. Each of the
water bodies in the proposed study area has multiple beneficial uses, and exists within an
established regulatory framework that mandates specific water quality requirements and
related concerns. Hence, analysis of the changes in water quality parameters that would result
from implementation of the Yuba Accord Alternative or the Modified Flow Alternative require
consideration in relation to of the water quality standards and beneficial uses specified in the
various WQCPs (see Section 9.1.4) currently in effect for the relevant regions. In addition to
delineation of the areas of analysis and a description of the regulatory environments for these
areas, the following discussion also presents a summary of existing water quality information
related to the affected environment.

9.1.1

YUBA REGION

For the purposes of this water quality evaluation, the Yuba Region is defined as: (1) New
Bullards Bar Reservoir; (2) the lower Yuba River from Englebright Dam to its confluence with
the Feather River; (3) the riparian corridor along the North Yuba River downstream of New
Bullards Bar Dam; (4) the YCWA Member Unit water service areas; (5) the local groundwater
basins; and (6) lands overlying the groundwater basins.
The Yuba River Basin, including the South, North and Middle Yuba rivers, encompasses an area
of about 1,339 square miles and spans several counties (YCWA 2005b). Land uses are primarily
agricultural and urban (see Chapter 16). In addition, the forestland in the Yuba River Basin
historically experienced a notable amount of placer and hard rock gold mining. The basin is 85
percent forested with the remaining land divided between rangeland (10 percent), agriculture (1
percent), urban and residential (<1 percent) and other land features, such as water bodies,
wetlands, snowfields, tundra, and transitional areas (Sacramento River Watershed Program
2001).
Within the Yuba Region, drinking water is primarily provided from groundwater, while surface
water is the primary source of water for irrigation. However, an exception to this trend exists in
the Wheatland area, where groundwater is exclusively utilized for both drinking and irrigation
water (YCWA 2005b). Although unrelated to the Proposed Yuba Accord, YCWA is currently in
the process of creating the infrastructure to provide surface water to 7,750 acres of land within
the WWD service area.
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The Proposed Project/Action and alternatives could potentially influence the water quality
parameters of area water bodies, and water subsequently distributed for agricultural use.
Furthermore, surface water quality effects may eventually have municipal and industrial
supply effects in the Wheatland Area.
The following discussion provides further details on the condition of Yuba Region water bodies
at several locations. In addition, for each water body, existing available information related to
past water quality evaluations is presented.

9.1.1.1

NEW BULLARDS BAR RESERVOIR

New Bullards Bar Reservoir is located in Yuba County on the North Yuba River approximately
21 miles north of Nevada City. While water quality data specific to the reservoir are
unavailable, a range of water quality parameters collected on the North Yuba River just
upstream of New Bullards Bar Reservoir are presented in Table 9-1. Total organic carbon
(TOC) and nitrogen were collected during an eight-month period in 2001, with a total of seven
samples being collected for each parameter. For each remaining parameter, a total of seven
samples were collected over a 12-month period. Water quality data for other water quality
parameters, like metals and organophosphate pesticides, are currently not available for New
Bullards Bar Reservoir.
Table 9-1.
Water Quality Parameters Sampled on the North Yuba River Upstream of New
Bullards Bar Reservoir
Water Quality Parameter
pH (standard units)
Turbidity (mg/l)
Dissolved Oxygen (mg/l)
Total Organic Carbon (mg/l)
Nitrogen (nitrite-nitrate) (mg/l)
Electrical Conductivity (μS/cm)

Minimum
7.0
0
8.3
0.59
0.025
20

Maximum
8.1
44.7
12.3
2.6
0.050
30

Average
7.2
11.5
9.9
1.3
0.04
23.8

Sources: (SYRCL 2002; USGS 2001)
mg/l = milligrams per liter
μS/cm = microsiemen per centimeter

9.1.1.2

LOWER YUBA RIVER

The lower Yuba River extends from Englebright Dam downstream to the confluence with the
Feather River. Surface water quality in this reach has been previously monitored near
Marysville (directly upstream of the Yuba River’s confluence with the Feather River) by the
Sacramento River Watershed Program (Sacramento River Watershed Program 2001). Twentyseven samples were collected over a three-year period between 1996 and 1998. The minimum,
maximum, and average parameters for pH, turbidity, dissolved oxygen, TOC, nitrogen, and
electrical conductivity (EC) are presented in Table 9-2.
Table 9-2.

Water Quality Parameters Sampled on the Yuba River Near Marysville

Water Quality Parameter
pH (standard units)
Turbidity (mg/l)
Dissolved Oxygen (mg/l)
Total Organic Carbon (mg/l)
Nitrogen (nitrite-nitrate) (mg/l)
Electrical Conductivity (μS/cm)

Minimum
7
1
8
0.7
0.05
44

Maximum
7.8
153
12.4
2.4
0.137
105

Average
7.5
29.9
11.4
1.1
0.07
72.8

Source: (USGS 2002)
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In addition to the above constituents, SYRCL also has developed a citizen’s monitoring
program, funded since 2000 by a grant sponsored by the RWQCB, to collect surface water
samples and monitor water quality conditions in the watershed. This effort has identified
arsenic, bacteria and mercury as parameters of concern within the Yuba River Basin (SYRCL
Website 2005). The temperature of water distributed for irrigation of agricultural lands,
particularly related to rice cultivation, has also been identified as a potential water quality
concern in the Yuba Region. Additional detail related to each of these issues is provided below.

ARSENIC
Arsenic is ubiquitous in nature and is commonly found in drinking water sources in California.
Because of rock-water interactions, concentrations of arsenic in groundwater are likely higher
than those found in surface waters, and therefore, the utilization of groundwater by municipal
water systems may cause higher arsenic levels than would occur in systems using only surface
water. Also, if groundwater levels are depleted, then additional releases of arsenic from
underground rock formations may occur (EPA Website 2007). Additionally, as part of the gold
extraction process associated with past mining activities, arsenic can be leached from the
natural rock and its presence in the environment is strongly correlated with the presence of
mercury (Slotton et al. 1997).
Arsenic is often detected at levels above the maximum contaminant levels (MCL)1 established
by the EPA. A new federal MCL for arsenic of 10 µg/L became effective in January 2006, and
provides a much greater level of protection than the previous standard of 50 µg/L. Recent
nationwide monitoring results indicate that eight times as many groundwater sources exceed
the new standard then exceeded the previous standard. The existing agricultural water quality
goal for arsenic is 100 parts per billion (ppb), and the protective criterion for freshwater aquatic
life is 150 ppb (4-day average) (RWQCB 2000).

BACTERIA
In 2001, water quality sampling in the South Yuba River detected elevated levels of Enterococcus
sp., a fecal coliform bacteria produced from either human or animal sources. Because
enterococci bacteria are known to be responsible for a number of human illnesses, including
urinary tract and intestinal infections, the positive identification of this bacterium necessitated
the issuance of a health advisory by the Nevada County Departments of Environmental Health
and Community Health to warn recreational uses of the potential hazard (SYRCL Website
2005). Since 2001, the Yuba River Citizen Monitoring Project has extended monitoring efforts
and continues to investigate the extent and causes of enterococci contamination in the Yuba
River. Working closely with the California Department of Health Services (CDHS) and the
SWRCB, SYRCL found that algae present in river water samples could generate false positive
signals in the testing assays, leading to warnings by the state to utilize a back-up method to test
for enterococci (CALFED Bay-Delta Program Website 2007).

1

MCLs are defined as the highest level of a contaminant that is allowed in drinking water. MCLs are enforceable
standards that are set as close to the level of a contaminant in drinking water below which there is no known or
expected risk to health as feasible using the best available treatment technology and taking cost into consideration
(EPA Website 2005).
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MERCURY
As previously noted, forested lands in the Yuba River Basin have experienced notable amounts
of mining. Historically, mercury was used in the basin to recover gold from both placer
deposits and ore-bearing minerals. Because residual mercury from those operations has been
detected in invertebrate and fish communities in the vicinity and downstream of areas where
gold mining operations occurred (May et al. 2000; Slotton et al. 1997), a fish ingestion advisory
was issued in 2003 and remains in effect for this area (Section 9.2.2).
Health advisories and consumption guidelines issued by the California Office of Environmental
Health Hazard Assessment (OEHHA) for Nevada, Placer and Yuba counties in 2003
recommended limits on the consumption of bass and several other species in some reservoirs
and streams in the watersheds of the Bear and Yuba rivers due to elevated levels of methyl
mercury, the form of mercury most commonly found in fish (OEHHA Website 2007). The
primary source of methyl mercury is thought to be surface water run-off and sediment
originating from abandoned mines located upstream.
The CDHS lists 2 µg/L as the primary MCL for inorganic mercury. To date, there are no
agricultural water quality goals for mercury identified, and the protective criterion for
freshwater aquatic life is 0.77 ppb (4-day average) (RWQCB 2000). In addition, the 2000
California Toxics Rule specifies that consumption of water and fish should not exceed a 30-day
average daily dose of 0.05 ppb (RWQCB 2000).
According to Slotton et al. (1997), reservoirs constructed immediately downstream of gold
mining operations act as “sinks” for mercury, trapping the metal in the sediments in the
bottoms of the reservoirs. Although Englebright Dam and Reservoir were constructed several
decades ago, mercury transported downstream to the lower Yuba River before reservoir
construction likely is still present in and perhaps is leaching from streambed and floodplain
sediments. Therefore, the effects of these past activities also may be affecting water quality in
the downstream reaches of the lower Yuba River and other receiving waters. The water quality
data provided in Table 9-3, collected near Marysville, captures influences of most upstream
land uses and geomorphic conditions. Collected for the Oroville Dam’s relicensing effort, these
data provide an indication as to the quality of water entering the Feather River from the lower
Yuba River.
Table 9-3.
Chemicals Detected in Samples Collected on the Yuba River at the Confluence with
the Feather River
Yuba River at Mouth of Feather River
# of Samples
Minimum
Maximum
pH (standard units)
Turbidity (NTU)
Dissolved Oxygen (ppm)
Total Organic Carbon (mg/l)
Nitrate + Nitrite (mg/l)
Total Phosphorus (mg/l)
Mercury (ng/L) a
Conductivity (μS/cm)

30
30
30
29
30
30
27
29

7.1
0.5
8.4
0.8
<0.01
<0.01
1.194
76

7.4
17.2
14.2
3.6
0.2
0.08
46.66
128

Source: (DWR Website 2005)
a
Total of 27 samples collected by USGS from 1996 to 1998 (USGS Website 2007).
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IRRIGATION WATER TEMPERATURE RELATED TO RICE CULTIVATION
Rice is cultivated in the majority of the Member Unit areas under agricultural production in
Yuba County. Rice production typically occurs on clays or other poorly drained soils with
impervious layers. These soil types are fairly impermeable to water, which increases their
water use efficiency for rice production. Rice is an aquatic crop requiring almost continuous
flooding until the time of harvest. Fields intended for rice crop seeding typically are initially
flooded during April or May, which accounts for the peak in agricultural water diversion
volumes during this time period.
Rice farmers require warmer water during the spring and summer for germination and growth
of rice (i.e., 65°F from approximately April through mid-May, and 59°F during the remainder of
the growing season) (DWR 2001a). Generally, water temperatures for rice production are
reported to be suitable above 60°F to 65°F (Mutters et al. 2003b). Research indicates that an
entire crop may be lost as a result of exposure during the early growing season to as little as
four days (100 hours) with water temperatures below 55°F, and about 60 percent yield
reduction may occur as a result of exposure to as little as eight days (200 hours) of water
temperatures below 60°F (Mutters et al. 2003b).
Low water temperatures early in the growing season can cause delayed or failed germination,
reduced growth rates, reduced or delayed tillering, panicle sterility, or seed head blanking
(Williams and Wenning 2003). Yield reduction associated with cold water has been reported to
be most pronounced when cold water exposure occurs early during the growing season (six to
seven weeks after planting) (Mutters et al. 2003a; Mutters et al. 2003b). However, reproduction,
which occurs slightly later reportedly also is affected by reduced water temperatures (Mutters et
al. 2003a).
Effects of cold water on rice yield tend to be localized near the field irrigation inlet, although
effects have been observed in adjacent checks where cold water has seeped though the dividing
levee (Mutters et al. 2003a). Rice production within checks tends to be affected by cold water
temperatures in a predictable pattern of distribution of varying severity of effect. Water applied
to rice paddies is diverted from the main diversion canals via turnouts. The temperature of
water entering the paddy tends to be the coldest water temperature in the field, such that losses
to yield are most often observed in association with the turnouts, with decreasing expression of
cold water-related effects in proportion to the distance from the turnout.

SUMMARY
Overall, the water quality of the lower Yuba River is good, and has improved in recent decades.
The improved conditions have been attributed to controls on hydraulic and dredge mining
operations, and the establishment of minimum instream flows (Beak Consultants 1989).
Dissolved oxygen concentrations, total dissolved solids (TDS), pH, hardness, alkalinity, and
turbidity are well within acceptable or preferred ranges for salmonids and other key freshwater
biota (Reclamation et al. 2003). Changes in pesticide regulations have also improved local water
quality. The surface water monitoring performed by the Sacramento River Watershed Program
over the past decade generally indicates that water quality supports the beneficial uses (e.g.,
irrigation, fisheries habitat) designated for the water bodies in the Yuba River Basin
(Sacramento River Watershed Program 2005). To date, no total maximum daily loads (TMDL)
have been developed or are proposed for the Yuba River (see Section 9.2). However, there are
plans to develop a TMDL for pH in Deer Creek, a tributary to the Yuba River (SWRCB 2003).
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CVP/SWP UPSTREAM OF THE DELTA REGION

The CVP/SWP Upstream of the Delta Region includes the reservoirs, rivers and components of
the CVP and SWP that may be affected by integrated operation of the CVP/SWP system under
the alternatives considered for the Proposed Yuba Accord. Facilities included in this region
include: (1) Shasta Reservoir (CVP); (2) the Sacramento River downstream of Shasta Dam to the
Delta; (3) Oroville Reservoir (SWP); and (4) the Feather River downstream of the Oroville
Facilities to the confluence with the Sacramento River.

9.1.2.1

SACRAMENTO RIVER BASIN

The Sacramento River Basin covers nearly 70,000 square kilometers (km2) in the north-central
part of California (USGS Website 2007). Water originating from the Sacramento River drainages
represents a significant component of the total CVP supply, which provides high quality water
to meet downstream urban and agricultural demands. The Sacramento River watershed is
predominantly forestland (approximately 65 percent), with the balance of the land uses being
rangeland (approximately 20 percent), agriculture (approximately 10 percent), urban/
residential (<2 percent), and wildlife habitat/other.
The Sacramento River Watershed Program has identified mercury, organophosphate pesticides,
toxicity, and drinking water parameters as chemicals of concern in the Sacramento River
watershed, which includes the Sacramento and Feather rivers, and the Delta (Sacramento River
Watershed Program 2001).

SACRAMENTO RIVER
The Sacramento River is the largest river in California, providing water for municipal,
agricultural, recreation, and environmental purposes throughout northern and southern
California (Sacramento River Watershed Program 2001). General water quality data reported
for several locations along the Sacramento River are presented in the following sections.

UPPER SACRAMENTO RIVER
The upper Sacramento River sampling site is above Bend Bridge near Red Bluff and is located
83.7 km downstream of Shasta Dam. Stream flow is greatly influenced by managed releases
from Shasta Reservoir and, during the rainy season, by storm water runoff. The stream channel
is in a natural state, with no artificial levees. The drainage basin area at this site is 23,569 km2
and includes parts or all of the Great Basin, Middle Cascade Mountains, Klamath Mountains,
Coast Ranges, and Sacramento Valley physiographic provinces. Land cover in the area is
mainly forestland; cropland, pastures and rangeland cover most of the remaining land area.
Based on a comprehensive review of hydrologic model output the upper Sacramento River
including Shasta Reservoir downstream to the Feather River confluence is not included in the
detailed evaluation of potential impacts related to the implementation of the Proposed
Project/Action and alternatives. The hydrologic model output indicates that changes in the
hydrologic pattern of water bodies upstream of the Feather River confluence resulting from the
implementation of the Proposed Project/Action and alternatives is not likely to occur and
therefore further discussion of potential impacts is not warranted. For a full discussion of
hydrologic modeling results see Chapter 4.
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Sacramento River at Freeport
The Sacramento River sampling site at Freeport is the farthest downstream USGS monitoring
site on the Sacramento River. Therefore, water quality samples at this site reflect the combined
effects of land uses, land covers and physiographic provinces of the entire watershed.
Forestland is the largest land use cover upstream in the watershed (USGS 2002). A total of 31
samples were collected over a three-year period (1996-1998), and data for the general water
quality parameters is presented in Table 9-4.
Table 9-4.
Water Quality Parameters Sampled on the Sacramento River at Freeport
Water Quality Parameter
Minimum
Maximum
Average
pH (standard units)
Turbidity (mg/l)
Dissolved Oxygen (mg/l)
Total Organic Carbon (mg/l)
Nitrogen (nitrite + nitrate) (mg/l)
Total Phosphorus (mg/l)
Electrical Conductivity (μS/cm)

7
12
6.5
0.3
0.058
0.010
51

8.1
368
12.2
3.7
0.257
0.04
166

7.7
53.9
9.7
1.7
0.13
0.017
124.3

Source: (USGS Website 2007)

9.1.2.2

FEATHER RIVER BASIN

The Feather River is the largest tributary to the Sacramento River. The Feather River watershed
is located in California's northern Sierra Nevada and encompasses a broad variety of terrain,
climate, historic use, and flora and fauna (University of Michigan Website 2006). The Plumas
National Forest manages over 80 percent of the upper watershed, while the alluvial valleys
(approximately 11 percent) are predominantly privately owned and used for livestock grazing.
The rest of the land is used for other agricultural purposes, urban development, and wildlife
habitat.
Water originating from Feather River drainages represents a significant component of the SWP,
which provides water to meet downstream urban and agricultural demands. In addition, a
series of hydroelectric dams, powerhouses and reservoirs produce over 4,000 MW of power,
while the watershed produces significant forest and agricultural outputs.
Flow in the lower Feather River is controlled mainly by releases from Oroville Reservoir, the
second largest reservoir within the Sacramento River Basin, and by flow from the Yuba and
Bear rivers. As with many Sierra Nevada foothill streams and rivers, the Feather River basin
has historically been influenced by large-scale gold mining operations. To a lesser degree, gold
mining operations still are ongoing within the western slope watersheds.
The Sacramento River Watershed Program identified mercury, organophosphate pesticides,,
and other chemical parameters affecting drinking water quality as primary concerns for the
Sacramento River watershed, which includes the Sacramento and Feather rivers, and Delta
(Sacramento River Watershed Program 2005). Both the Yuba River and the Bear River basins
have been affected by past gold mining activities and as a result, contribute mercury to the
lower Feather and Sacramento rivers (May et al. 2000). The Feather and Yuba rivers are
significant sources of mercury loads, but water column concentrations of total mercury and
methyl mercury were not elevated compared to the mainstem Sacramento River during 2000
through 2004 (Sacramento River Watershed Program 2005), suggesting that other sources of
mercury are responsible for the mercury observed in the Sacramento River.
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OROVILLE RESERVOIR
Oroville Reservoir is primarily used for water supply, power generation, flood control, fish and
wildlife enhancement, and recreational purposes (DWR 2001a). Water quality in Oroville
Reservoir is influenced by tributary streams, of which the Middle, North, and South forks of the
Feather River contribute the majority of inflow. The minimum and maximum pH, turbidity,
dissolved oxygen, TOC, nitrogen, phosphorus, and EC in Oroville Reservoir collected
bimonthly from January 1992 to May 1997 near Oroville Dam are presented in Table 9-5.
Table 9-5.
Water Quality Parameters Sampled at Oroville Reservoir
Water Quality Parameter
Minimum
pH (standard units)
Turbidity (mg/l)
Dissolved Oxygen (mg/l)
Total Organic Carbon (mg/l)
Nitrogen (nitrite-nitrate) (mg/l)
Total Phosphorus (mg/l)
Electrical Conductivity (μS/cm)

6.8
0.58
7.8
N/A
0.01
0.01
31

Maximum
7.4
25
12
N/A
0.13
0.57
85

Source: (DWR 2001a)
N/A – not available

LOWER FEATHER RIVER
The minimum, maximum, and average values for a variety of water quality parameters in the
lower Feather River are presented in Table 9-6. The data represents 27 samples collected near
Nicolaus, California over a three-year period (1996-1998).
Table 9-6.
Water Quality Parameters Sampled on the Feather River near Nicolaus
Water Quality Parameter
Minimum
Maximum
Average
pH (standard units)
Turbidity (mg/l)
Dissolved Oxygen (mg/l)
Total Organic Carbon (mg/l)
Nitrogen (nitrite-nitrate) (mg/l)
Total Phosphorus (mg/l)
Electrical Conductivity (μS/cm)

7.4
8
9
1.2
0.05
0.010
56

8.4
123
15.7
3.2
1.63
0.02
122

7.7
36.5
10.1
1.7
0.15
0.013
84.7

Source: (USGS 2002)

In addition to the data provided in Table 9-6, additional water quality information has been
collected more recently as part of the FERC relicensing process for the Oroville facilities (Table
9-7). With one sampling location found upstream of the Yuba River confluence and one located
downstream of the Yuba River confluence, these data provide a rudimentary indication of the
influence that the Yuba River inflow may have on Feather River water quality.

FEATHER RIVER TRIBUTARIES
Two Feather River tributaries are included in the discussion of the regional study area: (1) the
Bear River; and (2) Dry Creek. Groundwater pumping activities during drier year conditions
associated with the Proposed Yuba Accord could affect the hydraulic interactions between the
groundwater basin and the overlying surface water system, which could reduce instream flow
in these tributaries. A decrease in river flows could increase the concentrations of contaminants
within these rivers, thereby affecting the water quality conditions.
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Table 9-7.
Water Quality Parameters in Samples Collected on the Feather River Upstream and
Downstream (Shanghai Bench) of the Yuba River
Feather River Upstream
Feather River at Shanghai Bench
from Yuba River
# of Samples
Min
Max
# of Samples
Min
Max
pH (standard units)
Turbidity (NTU)
Dissolved Oxygen (ppm)
Total Organic Carbon (mg/l)
Nitrate + Nitrite (mg/l)
Total Phosphorus (mg/l)
Mercury (mg/l)
Methyl Mercury (mg/l)
Conductivity (μS/cm)

30
30
30
29
30
30
30
29
29

7.1
1.2
8.6
1.4
0.01
0.02
0.001
<0.000
72

7.5
63.4
13.6
7.5
1.14
0.14
0.019
0.000
118

29
30
30
29
29
30
30
29
29

7.2
1.6
8.9
1.4
<0.01
0.02
0.001
0.000
76

7.5
70.1
13.2
7.5
0.28
0.19
0.018
0.000
112

Source: (DWR Website 2005)

Dry Creek
Dry Creek is located within the Sacramento Valley Groundwater Basin in southern Yuba
County, extending from the eastern groundwater boundary to the confluence with the Bear
River. Dry Creek is a perennial tributary that drains from the western slope of the Sierra
Foothills. Information related to water quality for Dry Creek is limited, due in part to the fact
that no hydropower projects exist on Dry Creek. The USGS Gage on Dry Creek at Wheatland
provides instream flow information but no water quality data.

Bear River
Within the Sacramento Valley Groundwater Basin, the upper portion of Bear River serves as the
boundary line between Yuba and Placer counties, and extends from the eastern groundwater
boundary to its confluence with the Feather River. Flows within Bear River are continuous and
dependent upon releases from Camp Far West Diversion Dam. The minimum, maximum, and
average levels of general water quality parameters sampled from the Bear River are presented
in Table 9-8. All of the samples were collected on the Bear River near Wheatland in Yuba
County over a three-year period (1999-2002). A total of 34 samples were collected for pH, 14
samples were collected for turbidity, 30 samples were collected for dissolved oxygen, 37
samples were collected for phosphorous, and 35 samples were collected for TOC and EC.
Table 9-8.
Water Quality Parameters Sampled on the Bear River near Wheatland
Water Quality Parameter
Minimum
Maximum
Average
pH (standard units)
Turbidity (mg/l)
Dissolved Oxygen (mg/l)
Total Organic Carbon (mg/l)
Total Phosphorus (mg/l)
Electrical Conductivity (μS/cm)

7
0
7.3
1.2
.002
63

8.1
106
13.3
3
.019
160

7.7
17.9
9.8
2
.005
107.7

Source: (USGS Website 2004)
N/A – not available

9.1.2.3

WATER QUALITY CONSIDERATIONS RELATED TO GROUNDWATER AND
SURFACE WATER INTERACTIONS

Although Chapter 6 contains a more detailed discussion of groundwater issues, groundwater
quality within the project study area also is briefly discussed below, because of the potential for
water quality impacts related to changes in hydraulic continuity and groundwater/surface
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water interactions, which could occur as a result of implementing the Proposed Project/Action
or an alternative. Additionally, changed conditions associated with groundwater use during
drier years, when a higher percentage of groundwater may be used for irrigation, are
considered for this resource, due to the possible affects on crop production and the quality of
agricultural runoff under both the Proposed Project/Action and the Modified Flow alternatives.
Soils of the Central Valley consist of a thick accumulation of sediments [fine grained soil], with
the bulk of the deposition having occurred in a marine environment [soil is high in salts] (Hull
1984). Groundwater quality is affected by water-rock interactions and shows a great diversity
in chemical composition throughout the Central Valley (Hull 1984). In general, groundwater in
the relatively drier western portion of the Central Valley has higher mineral and salt content
than groundwater in the eastern part of the valley, where years of higher rainfall have leached
salts from the soil. In addition, groundwater along the east and southeast margins of the valley,
extending westward to near the Feather and Sacramento Rivers, has a low average dissolved
solids (low TDS) content reflecting recharge from the high quality Sierra Nevada surface
water/snowmelt (Hull 1984). In the east-central part of the valley, from Oroville to Marysville,
the Feather, Yuba, and Bear rivers recharge the groundwater near the valley margin (Hull 1984).
Concentrations of calcium, magnesium, bicarbonate, boron and sulfate are low in the eastern
part of the Central Valley, while silica is high, reflecting the volcanic material present in the
sediments.
The Sacramento Valley Groundwater Basin extends from the southern edge of the Redding
Groundwater Basin to the San Joaquin Valley and includes portions of Tehama, Glenn, Butte,
Yuba, Sutter, Colusa, Placer, Solano, Sacramento, and Yolo counties. Groundwater provides
about 22 percent of the water supply and is used extensively as a source of drinking and
irrigation water, particularly in areas removed from surface water supplies (USGS Website
2005). The Sacramento Valley Groundwater Basin can be considered a single-aquifer system,
and has a storage capacity of about 114 MAF, at depths ranging from 20 to 600 feet below land
surface. Groundwater is recharged by deep percolation of applied water and rainfall,
infiltration from streambeds, and lateral inflow along the basin boundaries. Groundwater in
the Sacramento Valley Groundwater Basin flows through a broad alluvial aquifer and,
therefore, is not confined to any well-defined subsurface stream channels.
The primary surface water feature in the Sacramento Valley Groundwater Basin is the
Sacramento River, which has several major tributaries (e.g., Feather and Yuba rivers) that drain
the upstream watersheds in the Sierra Nevada. Surface water and groundwater interact on a
regional basis and, as such, gains and losses to groundwater vary significantly geographically
and temporally. Natural groundwater quality is influenced by stream flow and recharge from
the surrounding Coast Ranges and Sierra Nevada. Runoff from the Sierra Nevada is generally
of higher quality than runoff from the Coast Ranges because of the presence of marine
sediments in the Coast Range. Groundwater quality in the Sacramento Valley Groundwater
Basin is generally good and sufficient for municipal, agricultural, domestic, and industrial uses.
However, there are some localized groundwater quality problems.

YUBA REGION
DWR maintains data from 27 water quality wells in the South Yuba Subbasin (DWR 2003a).
Data collected from these wells indicate a TDS range of 141 to 686 milligrams per liter (mg/l)
and a median of 224 mg/l. In general, water with TDS concentrations below 1500 mg/l is
considered good for irrigation (RWQCB 2000). The primary water chemistry in the area
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indicates calcium magnesium bicarbonate or magnesium calcium bicarbonate groundwater.
Some magnesium bicarbonate can be found in the northwest portion of the basin.
Groundwater in the Yuba Basin is generally of good quality for both drinking water and
irrigation (YCWA 2005b). However, at least two of the wells near Wheatland have been capped
due to poor water quality and crop damage from poor groundwater quality has been observed
at one ranch (YCWA 2005b).
Groundwater–rock interactions can increase metals concentrations in groundwater above those
in the surface water. DWR has also detected inorganics, including metals, above secondary
drinking water MCLs in the groundwater (Table 9-9) (DWR 2003a). The additional metals
present in groundwater not captured in agricultural soils or crops may be discharged to local
surface water bodies through runoff.
Table 9-9.

Groundwater Quality in Public Supply Wells - South Yuba Subbasin (1994-2000)
Constituent Group

Inorganics—Primary
Inorganics—Secondary
Radiological
Nitrates
Pesticides
Volatile Organic Carbon and Semi-volatile Organic Carbon
Compounds

Number of Wells
Sampled
38
38
31
43
33

Number of Wells with a
Concentration Above an MCL
2
32
0
0
0

33

1

Source: (DWR 2003a)

Occurrences of both groundwater contamination and increases in TDS have been documented
in the Basin (YCWA 2005b), but are localized. Farmland has the potential to contaminate the
groundwater with nitrates and pesticides. Beale Air Force Base has documented impacts to
groundwater from a solvent, trichloroethylene. Fuel storage tanks throughout the Basin have or
have potentially impacted groundwater (YCWA 2005b).

Salinity
Salinity is a measure of the mass fraction of salts, measured in ppt. TDS is a measure of the
concentration of salt, as measured in mg/l (DWR 2001b). At present, saline intrusion has not
been identified as a problem for Yuba Subbasin groundwater (YCWA 2005b). However, there is
a potential for agricultural practices (for example, repeated use of the same water for irrigation)
to contribute to salinity. YCWA is monitoring this condition (YCWA 2005b).

9.1.3

DELTA REGION

The Delta Region includes waterways in the Delta. The Delta forms the lowest part of the
Central Valley, bordering and lying between the Sacramento and San Joaquin rivers, and
extending from the confluence of these rivers inland as far as Sacramento and Stockton. The
Delta is the source of drinking water for more than 23 million Californians in the San Francisco
Bay area, Central Valley, and Southern California. The Delta is also an important agricultural
area, with more than 75 percent of the Delta region’s total agricultural production in the form of
corn, grain, hay, and pasture. Although much of the Delta is used for agriculture, Delta lands
also provide habitat for wildlife. Many agricultural fields are flooded in the winter, providing
foraging and roosting sites for migratory waterfowl. In addition to lands that are used
seasonally, CDFG manages thousands of acres specifically for wildlife including Lower
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Sherman Island and White Slough Wildlife Areas, Woodbridge Ecological Reserve, and Palm
Tract Conservation Easement (SWRCB 1997).
Recognized water quality issues in the Delta include the following:
 High salinity from Suisun Bay intrudes into the Delta during periods of low Delta

outflow. Salinity can adversely affect agricultural, M&I and recreational uses
(Reclamation and DWR 2005).
 Delta exports contain elevated concentrations of disinfection by-product precursors

(e.g., dissolved organic carbon (DOC)), and the presence of bromide increases the
potential for formation of brominated compounds in treated drinking water
(Reclamation and DWR 2005).
 Agricultural drainage in the Delta contains high levels of nutrients, suspended solids,

DOC and minerals (salinity), as well as agricultural chemicals (pesticides)
(Reclamation and DWR 2005).
 Synthetic and natural contaminants have bioaccumulated in Delta fish and other

aquatic organisms. Synthetic organic chemicals and heavy metals are found in Delta
fish in quantities occasionally exceeding acceptable standards for food consumption
(Reclamation and DWR 2005).
 The San Joaquin River delivers water of relatively poor quality to the Delta, with

agricultural drainage to the river being a major source of salts and pollutants. Because
the south Delta receives a substantial portion of water from the San Joaquin River, the
influence of this relatively poor San Joaquin River water quality is greatest in the
south Delta channels and in the CVP and SWP exports (Reclamation and DWR 2005).
Water quality in the Delta is governed in part by Delta hydrodynamics, which are highly
complex. The northern Delta is dominated by the waters of the Sacramento River, which are of
relatively low salinity; whereas the relatively higher salinity waters of the San Joaquin River
dominate the southern Delta. The central Delta includes many channels where waters from the
Sacramento and San Joaquin rivers and their tributaries converge.
The following brief description of the hydrodynamic conditions in the Delta provides the
context for understanding potential effects to water quality that could result from
implementation of the Proposed Yuba Accord. A discussion of general water quality in the
Delta and water quality constituents of concern with respect to drinking water follows the
description of Delta hydrodynamics.
The principal factors affecting Delta hydrodynamic conditions are: (1) river inflows from the
San Joaquin and Sacramento River systems; (2) daily tidal inflows and outflows through the San
Francisco Bay; and (3) export pumping from the south Delta through the Harvey O. Banks
Pumping and Jones Pumping Plants. Because tidal inflows are approximately equivalent to
tidal outflows during each daily tidal cycle, tributary inflows and export pumping are the
principal variables that define the range of hydrodynamic conditions in the Delta. Freshwater
flows into the Delta from three major sources: the Sacramento River, the San Joaquin River, and
the eastside streams. The Sacramento River contributes about 77 percent of the freshwater
flows, the San Joaquin River contributes roughly 15 percent, and streams on the east side
provide the remainder. On average, 10 percent of the Delta inflow is withdrawn for local use,
30 percent is withdrawn for export by the CVP and SWP, 20 percent is required for salinity
control, and the remaining 40 percent provides outflow to the San Francisco Bay ecosystem in
excess of minimum identified requirements (CALFED 2000).
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Flows that enter the Delta via the Sacramento River take various routes to the export pumps in
the southern Delta. Some of this flow is drawn to the CVP and SWP pumps through interior
Delta channels, facilitated by the CVP’s Delta Cross Channel. Water that does not travel into
the Central Delta continues towards the San Francisco Bay. Under certain conditions,
additional Sacramento River waters flow into the Central and South Delta. The Sacramento
River waters flow through Three Mile and Georgiana sloughs, and around the western end of
Sherman Island and up the San Joaquin River towards the export pumps. When freshwater
outflow is relatively low, water with a higher salt concentration enters the Central and South
Delta as tidal inflow from the San Francisco Bay. When CVP and SWP exports cause flow from
the Sacramento River to move toward the pumps, then “reverse flow” occurs in the lower San
Joaquin River. Prolonged reverse flow has the potential to adversely affect water quality in the
Delta and at the export pumps by increasing salinity unless Delta outflow is increased by the
CVP and SWP to offset that effect (CALFED 2000; DWR and Reclamation 1996; SWRCB 1997).

9.1.3.1

DELTA DRINKING WATER QUALITY CONCERNS

The existing water quality constituents of concern in the Delta can be categorized broadly as
metals, pesticides, nutrient enrichment and associated eutrophication, constituents associated
with suspended sediments and turbidity, salinity, bromide, and organic carbon. Water quality
constituents that are of specific concern with respect to drinking water, including salinity,
bromide, and organic carbon, are described below. Water quality data for drinking water
constituents of concern at selected stations in the Delta are presented in Table 9-10.
Table 9-10.

Water Quality Data for Selected Stations Within the Delta

Water Quality
Parameter
Mean TDS (mg/l)
Mean Bromide,
Dissolved (mg/l)
Mean Dissolved
Organic Carbon (mg/l)
Mean Chloride,
Dissolved (mg/l)
Electrical Conductivity
(μS/cm)

Sacramento
River at
Greene's
Landing
100

North Bay
Aqueduct
at Barker
Slough
192

SWP
Clifton
Court
Forebay
286

258

Contra
Costa Intake
at Rock
Slough
305

San
Joaquin
River at
Vernalis
459

0.018

0.015

0.269

0.269

0.455

0.313

2.5

5.3

4.0

3.7

3.4

3.9

6.8

26

77

81

109

102

160

332

476

482

553

749

CVP Jones
Pumping
Plant

SALINITY
High salinity can have a detrimental effect on agricultural production and can cause health and
aesthetic (taste) concerns in drinking water. Salinity is particularly problematic because it is not
removed through conventional drinking water treatment processes (CCWD and Reclamation
2006).
Salinity is a measure of the mass fraction of salts, measured in ppt. TDS are a measure of the
concentration of salt, as measured in mg/l (DWR 2001b). Electrical conductivity is a measure of
the ability of a solution to carry a current and depends on the type and total concentration of
ionized substances dissolved in the water.
Because EC of water generally changes
proportionately to changes in dissolved salt concentrations, EC is a convenient surrogate
measure for TDS and these terms are used somewhat interchangeably below.
Table 9-10 indicates that mean TDS concentrations are highest in the west Delta (Sacramento
River at Green’s Landing/Hood) and the south Delta channels (SWP Clifton Court Forebay),
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which are affected by the San Joaquin River (CALFED 2000). The quality shown in Table 9-10
for the SWP Clifton Court Forebay and at the CVP Jones Pumping Plant intake is affected by
intrusion of saline water from the San Francisco Bay system and by San Joaquin River inflow
into the Delta. The extent of seawater intrusion into the Delta is a function of daily tidal
fluctuations, the inflows to the Delta from the Sacramento and San Joaquin rivers, the rate of
export at the SWP and CVP intake pumps, and the operation of various control structures such
as the Delta Cross-Channel Gates and Suisun Marsh Salinity Control System (DWR 2001b). In
the southern Delta, salinity is largely associated with the high concentrations of salts carried by
the San Joaquin River into the Delta (SWRCB 1997). The high mean concentration of TDS in the
San Joaquin River at Vernalis reflects the accumulation of salts in agricultural soils and the
impacts of recirculation of salts exported from the Delta via the Delta-Mendota Canal (CALFED
2000). Locations in the north portion of the Delta at Barker Slough, which is not substantially
affected by seawater intrusion, and in the Sacramento River at Greene’s Landing have lower
mean concentrations of TDS. A similar pattern is seen using mean EC levels as a surrogate for
TDS.
Salinity patterns in the Delta also vary with water year type (DWR 2001b). As shown in Figure
9-1, salinity as measured by EC, is higher in dry years than in wet years (DWR 2001b). For the
purpose of Figure 9-1, wet years are a combination of wet and above normal water year types
and dry years are a combination of dry and critical water year types (DWR 2001b).

Figure 9-1.
the Delta

Average Electrical Conductivity (µS/cm) by Water Year Type at Selected Sites in

Note: Most samples collected monthly between 1990 and 1998. Source: (DWR 2001b)
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Water quality data collected between 1996 and 1999 show that TDS levels at Banks Pumping
Plant, in the Sacramento River at Hood, and in the western Delta at Old River at Highway 4
never exceeded the secondary MCL for drinking water of 500 mg/l (Table 9-11) (DWR 2001b).
In the San Joaquin River near Vernalis, only 6 out of the 143 samples exceeded the secondary
MCL for TDS. The secondary MCL for chloride is 250 mg/l, and the secondary MCL for EC is
900 μS/cm. Because TDS is a measure of the total dissolved solids and does not measure the
relative contribution of individual constituents such as chloride and bromide, it is possible for
water to meet the secondary TDS MCL for (500 mg/l) but still exceed a standard for an
individual salt constituent such as chloride (250 mg/l) (DWR 2001b). Because of this and
because of their importance in formation of disinfection byproducts (DBP), chloride bromide
concentrations are addressed in detail in the following sections.
Table 9-11.
the Delta

Comparison of Total Dissolved Solids Concentrations at Selected Stations Within

TDS (mg/l)

Sacramento River
at Greene’s
Landing/Hood

Old River at
Highway 4

Banks Pumping
Plant

95
92
50
404
131/131

200
173
107
450
40/40

195
182
116
388
27/27

Mean
Median
Low
High
# of Detects/Samples

San Joaquin
River Near
Vernalis/
Mossdale
273
261
83
578
143/143

CHLORIDE
Chloride is a major constituent of surface waters. It is normally present in low concentrations in
freshwater surface environments, while groundwater will contain varying amounts of chloride
depending on the surrounding geology. Chloride is widely distributed in the environment,
generally as sodium chloride (NaCl), potassium chloride (KCl) and calcium chloride (CaCl2).
The weathering and leaching of sedimentary rocks and soils and the dissolution of salt deposits
release chlorides into water. Chloride in the form of sodium chloride and calcium chloride is
used extensively for snow and ice removal. In various other forms it has a number of
commercial and industrial applications and is used in wastewater treatment.
Large concentrations of chloride can make water unusable for drinking and can also be toxic to
plants. The EPA’s secondary drinking water regulatory standard for chloride is 250 mg/l (EPA
2002), while chloride in concentrations as low as 106 mg/l may be toxic to some plants, and
chloride at concentrations above 230 mg/l may affect freshwater aquatic life (RWQCB 2000).
Chlorides also appear to exert a significant effect on the rate of corrosion of steel and aluminum
and can therefore affect some metals used in water handling systems.
The seasonal changes in chloride concentrations at three locations are illustrated in Figure 9-2
for the existing condition. The data represented in Figure 9-2 illustrate the median, 25thpercentile, and 75th-percentile chloride concentrations at the Banks Pumping Plant (Clifton
Court), the Jones Pumping Plant, and the Los Vaqueros Old River Intake for each month of the
year. The lowest median concentrations of chloride typically occur in spring and early summer
(March through July). The long-term monthly median concentrations of chloride for the
simulation period occurring under the existing condition do not exceed the secondary MCL for
chloride of 250 mg/l.

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-15

Chapter 9

Surface Water Quality

Figure 9-2.
Long-term Monthly Median Concentrations of Chloride at Banks Pumping Plant
(Clifton Court), Jones Pumping Plant, and the Los Vaqueros Old River Intake Under Existing
Conditions
Note: Most samples collected monthly between 1990 and 1998. Error bars represent the 25th percentile and 75th percentile chloride
concentrations. Source: (DWR 2001b)

BROMIDE
Bromides are formed by the reaction of bromine or a bromide with another substance and are
widely distributed in nature (Columbia Encyclopedia Website 2005). For example, magnesium
bromide, found in seawater, is a source of pure bromine (Columbia Encyclopedia Website
2005). Bromide is important from a drinking water perspective because, during chlorination for
disinfection of drinking water, bromide reacts with natural organic compounds in the water to
form trihalomethanes (THMs). Four species of THMs are regulated in drinking water:
chloroform, bromodichloromethane, dibromochloromethane, and bromoform.
The recently announced requirements under the Stage 1 D/DBPR require lower levels of
bromate in drinking water (0.010 mg/l) than previously required (63 FR 69390, December 16,
1998).
The LT1ESWTR requires additional disinfection, primarily pathogens such as
Cryptosporidium and Giardia (67 FR 1812 (January 14, 2002)), and the requirement for increased
disinfection has the potential to increase the quantity of disinfection by-product formed during
disinfection. Agencies that use ozone for disinfection find that when bromide is in source
water, ozone treatment also causes the formation of bromate. Hence, the requirement for
increased disinfection has the potential to increase the quantity of disinfection by-product
formed during disinfection and, in order to meet EPA drinking water standards, CALFED has
proposed that the concentration of bromide levels at export pumps not exceed 0.05 mg/l (DWR
2001b). However, this recommendation is a non-enforceable target level.
The primary source of bromide in Delta waters is seawater intrusion (CALFED 2000). Other
sources of bromide include drainage returns in the San Joaquin River and within the Delta,
connate water beneath some Delta Islands, and possibly agricultural applications of methyl
bromide (CALFED 2000). The San Joaquin River and agricultural irrigation sources are
primarily a “recirculation” of bromide that originated from seawater intrusion (CALFED 2000).
As shown in Figure 9-2, TDS, EC, bromide and chloride data indicate that seawater intrusion is
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highest in the western and southern portions of the Delta, where the direct impacts of seawater
intrusion and the impacts of recirculated bromide from the San Joaquin River exist (DWR
2001b).
In addition to varying geographically within the Delta, bromide varies seasonally, in a pattern
similar to that exhibited by salinity. The data represented in Figure 9-3 illustrate the median,
25th-percentile, and 75th-percentile bromide concentrations at the Banks Pumping Plant
(Clifton Court), the Jones Pumping Plant, and the Los Vaqueros Old River Intake for each
month of the year. The lowest median concentrations of bromide typically occur in spring and
early summer (March through July).
In the Delta, water year has a strong influence on bromide concentration (DWR 2001b). Figure
9-4 illustrates that from 1990 to 1998, average bromide concentrations at four locations were
higher in dry years than in wet years (DWR 2001b). For the purpose of Figure 9-4, wet years are
a combination of wet and above normal water year types and dry years are a combination of
dry and critical water year types (DWR 2001b).

Figure 9-3.
Long-term Monthly Median Concentrations of Bromide (mg/l) at Banks Pumping
Plant (Clifton Court), Jones Pumping Plant, and the Los Vaqueros Old River Intake Under Existing
Conditions
Note: Most samples collected monthly between 1990 and 1998. Error bars represent the 25th percentile and 75th percentile bromide
concentrations. Source: (DWR 2001b)
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Average Bromide Concentrations (mg/l) by Water Year Type at Selected Sites in the

Note: Most samples collected monthly between 1990-1998. Source: (DWR 2001b).

ORGANIC CARBON
Naturally occurring organic compounds are present in surface waters as a result of degradation
of aquatic vegetation and animal tissues. Scientists measure organic carbon using several
methods. DOC is a measure of the DOC in the water, while TOC is a measure of all the organic
carbon in the water, including organic carbon from particulate matter such as plant residue and
DOC. Naturally occurring organic compounds, mainly humic and fulvic acids resulting from
plant decay, are generally referred to as organic THM precursors. Organic carbon is important
because of its role in the formation of DBPs, specifically THMs, as well as the methylation of
mercury.
There is generally limited knowledge of TOC levels at key Delta locations and tributaries, and
limited understanding of TOC and DOC loads in the Delta system (DWR 2001b). With this
caveat stated, there is some available data and information describing TOC and DOC
concentrations in the Delta. Major sources of DOC and TOC to the Delta include the
Sacramento River, the San Joaquin River, and in-Delta island drainage return flows (CALFED
2000). Of the DOC loading contributed by tributary inflow, the Sacramento River is the major
contributor to the Delta carbon load, contributing an estimated 71 percent of the total carbon
load attributed to tributary inflow in the Delta (DWR 2001b). The Sacramento River is a major
contributor because although its carbon concentrations are relatively low, approximately threequarters of the inflow to the Delta come from the Sacramento River (DWR 2001b). The San
Joaquin River contributes approximately 20 percent of the total carbon load attributed to
tributary inflow in the Delta (DWR 2001b). Drainage from Delta islands, particularly islands
with highly organic peat soils, contributes significantly to the DOC load in the Delta (DWR
2001b). Studies conducted by the DWR suggest that during the winter, 38 to 52 percent of the
DBP-forming carbon in the Delta is contributed by Delta island drainage, while in the summer
during irrigation, island drainage contributes between 40 to 45 percent of the DBP-forming
carbon (DWR 2001b). In general, monitoring data suggests that most of the TOC in the Delta is
in the form of DOC (CALFED 2000).
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As with salinity and bromide, organic carbon concentrations in the Delta vary both
geographically and seasonally. Organic carbon patterns in the Delta, however, are somewhat
different from salinity and bromide patterns in the Delta. Like salinity and bromide, organic
carbon concentrations are higher in west and south Delta locations (Station 9, the San Joaquin
River near Vernalis, and Banks Pumping Plant) than in the Sacramento River at Greene’s
Landing/Hood. Unlike salinity and bromide concentrations, organic carbon concentrations are
typically lowest in the summer and higher during the rainy winter months.

9.1.4

EXPORT SERVICE AREA

Because the reservoirs within the CVP/SWP system are operated in a coordinated manner to
the various demands throughout California, changes in the timing and magnitude of exports
from the Delta could indirectly result in changes to Delta flows and water surface elevations in
San Luis Reservoir.

9.1.4.1

SAN LUIS RESERVOIR

Jointly owned by Reclamation and DWR, San Luis Reservoir is one of California’s largest
reservoirs and a key component of the state’s water supply system (CALFED Bay-Delta
Program 2003). With a storage capacity of more than 2 MAF, San Luis Reservoir is an off-stream
water storage facility that is used to store and re-regulate CVP and SWP water from the Delta.
DWR is responsible for the daily operation of the reservoir; however, operational decisions are
coordinated with Reclamation and the CVP. San Luis Reservoir is operated by filling the
reservoir during the wetter winter months and releasing stored water during the drier summer
months. Drawdown typically begins in March and reaches the late summer/early fall low
point in August or September. Water levels in the reservoir typically reach their annual low
point in late summer or early fall, when CVP and SWP contractors’ water demands are at their
peak (CALFED Bay-Delta Program 2003).
During the summer months when water levels are low, water quality may deteriorate due to a
combination of higher water temperatures, wind-induced nutrient mixing, and algal blooms
near the reservoir surface. The reservoir also has an unusual configuration with a very large
surface area and a relatively shallow depth, which is a contributing factor in algal bloom
formation and persistence. The low point begins to affect San Felipe Division operations when
water levels in the reservoir decrease to an elevation of about 406 feet msl, corresponding to a
storage capacity of about 571 TAF. At this elevation, summer algal growth that develops at the
reservoir’s surface and extends to depths of 30 feet or more may begin to be drawn into the
upper intake of the Pacheco Pumping Plant, located at an elevation of 376 feet msl.
Consequently, when the water level approaches an elevation of 406 feet msl, the upper Pacheco
intake is shut off manually to avoid adverse effects on the quality of San Felipe Division water
supply. When the water level reaches the "low-point" at approximately 369 feet msl,
corresponding to about 300 TAF capacity, algae may begin to enter the lower Pacheco intake.
At these lower water levels, the concentration of algae in water drawn into the Pacheco
Pumping Plant may be so high that the water is untreatable, and water supply may be
interrupted as a result of poor water quality (CALFED Bay-Delta Program 2003).
Historically, the CVP and SWP have cooperated to try to maintain storage in San Luis Reservoir
above 300 TAF in response to the low-point problem; as a result, approximately 200 TAF of
water stored in the reservoir remains unavailable to state and federal users each year. This
problem is expected to worsen in coming years as pressure to use all of the water stored in the
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reservoir increases and new measures for environmental and fish habitat protection further
restrict the amount of water that can be exported from the Delta for storage in San Luis
Reservoir (CALFED Bay-Delta Program 2003).

9.1.5

REGULATORY SETTING

Responsibility for surface water quality in California is shared between agencies. The SWRCB
is responsible for the water rights and water quality functions of the state. The CDHS issues
permits to domestic water suppliers for use of surface water or groundwater as a drinking
water source. DWR and Reclamation, as operators of the CVP and SWP, are responsible for
meeting water quality requirements in the Delta. Additionally, effluent discharges from
wastewater treatment facilities contribute to increased flows in several of the project study area
streams, which are regulated by various federal and state laws, regulations, and policies that
affect instream conditions and facility operations.

9.1.5.1

FEDERAL

CLEAN WATER ACT
The CWA is a comprehensive set of statutes aimed at restoring and maintaining the chemical,
physical and biological integrity of the nation's waters. The CWA is the foundation of surface
water quality protection in the United States2. The CWA does not directly address groundwater
or water quantity issues.
Initial authority for the implementation and enforcement of the CWA rests with the EPA;
however, this authority can be exercised by states with approved regulatory programs, and, in
California, this authority is exercised by the SWRCB and the RWQCBs. The CWA contains a
variety of regulatory and non-regulatory tools to significantly reduce direct pollutant
discharges into waters of the United States, to finance municipal wastewater treatment facilities,
and to manage polluted runoff. These tools are employed to achieve the broader goal of
restoring and maintaining the chemical, physical, and biological integrity of the nation's waters
so that they can support "the protection and propagation of fish, shellfish, and wildlife and recreation in
and on the water."
Section 303(d) of the federal CWA requires states to identify water bodies that do not meet
water quality standards and are not supporting their designated beneficial uses. These waters
are placed on the Section 303(d) List of Impaired Water Bodies. This list defines low, medium,
and high priority pollutants that require immediate attention by state and federal agencies.
Placement on this list triggers development of a TMDL program for each water body and
associated pollutant/stressor on the list.
The Central Valley RWQCB is responsible for implementing the TMDL program for both the
regional and local study areas. Monitoring of chemicals within sediments and surface waters in
the regional and local study areas is ongoing and additional TMDLs may be developed in the
future. Currently, within the regional study area, TMDLs have been developed for some of the
water bodies listed in Table 9-12.

2

http://www.epa.gov/watertrain/cwa/
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List of Stressors and Impaired Water Bodies in the Regional Study Areas

Delta Waterways
(Western Portion)

9

9

9
9

9

9
9
9
9
9

9
9
9
9
9

Export
Service
Area
San Luis Reservoir

Delta Waterways
(Eastern Portion)

Delta Region

Sacramento River

CVP/SWP Upstream of
the Delta Region
Lower Feather River

Diazinon
Chlorphyrifos
DDT
Group A Pesticides
Mercury
Cadmium, Copper, Zinc
Organic Enrichment/
Low Dissolved Oxygen
Electrical Conductivity
Unknown Toxicity

Lower Yuba River

Chemical Stressors

New Bullards Bar
Reservoir

Yuba Region

Oroville Reservoir

Table 9-12

Surface Water Quality

9
9

9

9

9
9

Source: (SWRCB Website 2006a).
Group A Pesticides: aldrin, dieldrin, chlordane, endrin, heptachlor, heptachlor epoxide, hexachlorocyclohexane (including lindane),
endosulfan, and toxaphene.

To date, no TMDLs have been developed or suggested for the Yuba River or San Luis Reservoir.
However, there are plans to develop a TMDL for pH in Deer Creek, a tributary to the Yuba
River in the near future (SWRCB Website 2006a). Future TMDL programs for the reductions of
total mercury loads exported from tributary watersheds upstream of the Delta are currently
being evaluated by the SWRCB (RWQCB 2006).

Constituents of Concern
Various water bodies within the local and regional study areas have been identified as impaired
for certain constituents, as listed on the 303(d) list under the CWA. CWA Section 303(d)
requires states to identify waters that do not meet applicable water quality standards after the
application of certain technology-based controls. As defined in the CWA and federal
regulations, water quality standards include the designated uses of a water body, the adopted
water quality criteria, and the state’s anti-degradation policy. As defined in the Porter-Cologne
Water Quality Control Act, water quality standards are beneficial uses to be made of a water
body, the established water quality objectives (both narrative and numeric), and the state’s nondegradation policy (SWRCB Resolution No. 68-16).
Certain water bodies in the regional study area are listed as water quality limited (impaired) for
one or more of the constituents of concern. Based on RWQCB plans for the Bay-Delta Estuary
(Region 2) and the Central Valley Basin (Region 5), information on the constituents of concern
for listed water bodies, potential sources for each constituent, and proposed TMDL completion
dates are presented in Table 9-13. In addition to constituents of concern for 303(d) listed water
bodies, there are water quality constituents of concern with respect to drinking water. Water
quality constituents of concern for drinking water that are relevant to the SRWRS are DBP
precursors. DBPs are formed during the disinfection of surface waters with an oxidant, such as
chlorine, chloramines or ozone, when certain precursors (i.e., total organic carbon and bromide)
are present in sufficient quantity.
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Table 9-13.

Constituents of Concern for 303(d) Listed Water Bodies in the Project Study Area

Name
Sacramento River
Lower Feather River
Lower American River

Constituent
Mercury
Unknown toxicity
Chlorphyrifos
Group A Pesticides 1
Mercury
Unknown Toxicity
Mercury
Unknown Toxicity
Chlordane DDT
Dieldrin
Dioxin Compounds
(including 2,3,7,8-TCDD)
Exotic Species
Furan Compounds
Mercury

Delta

Nickel
PCBs (Polychlorinated
biphenyls)
PCBs (Polychlorinated
biphenyls) (dioxin-like)

Potential Sources
Resource Extraction
Source Unknown
Agriculture
Resource Extraction
Source Unknown
Resource Extraction
Source Unknown
Nonpoint Source
Nonpoint Source
Nonpoint Source
Atmospheric deposition
Ballast Water
Atmospheric Deposition
Industrial Point Sources/
Municipal Point Sources/
Resource Extraction/
Atmospheric Deposition/
Nonpoint Sources
Source Unknown
Unknown Nonpoint Source

Proposed TMDL
Completion Year
2019
2019
2019
2011
2009
2019
2008
2019
2008
2008
2008
2019
2019
2019
2006

Unknown Nonpoint Source

2019
2006
2019

Source: (SWRCB Website 2006b)

Beneficial Uses
Beneficial uses are critical to water quality management in California. State law defines
beneficial uses of California's waters that may be protected against quality degradation to
include (but not limited to) "...domestic; municipal; agricultural and industrial supply; power
generation; recreation; aesthetic enjoyment; navigation; and preservation and enhancement of fish,
wildlife, and other aquatic resources or preserves" (Water Code Section 13050(f)). Protection and
enhancement of existing and potential beneficial uses are primary goals of water quality
planning. Significant points concerning the concept of beneficial uses are:


All water quality problems can be stated in terms of whether there is water of
sufficient quantity or quality to protect or enhance beneficial uses (RWQCB 1998).



Beneficial uses do not include all of the reasonable uses of water. For example,
disposal of wastewaters is not included as a beneficial use. This is not to say that
disposal of wastewaters is a prohibited use of waters of the state; it is merely a use,
which cannot be satisfied to the detriment of beneficial uses. Similarly, the use of
water for the dilution of salts is not a beneficial use although it may, in some cases, be
a reasonable and desirable use of water (RWQCB 1998).



The protection and enhancement of beneficial uses require that certain quality and
quantity objectives be met for surface water and groundwater (RWQCB 1998).



Fish, plants, and other wildlife, as well as humans, use water beneficially.

The beneficial uses designated for waters within the Delta regional study area are presented in
Table 9-14. The beneficial uses of any specifically identified water body generally apply to its
tributary streams. In some cases, a beneficial use may not be applicable to the entire body of
water. In these cases, the RWQCB's judgment is applied. Water bodies within the basins that
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do not have beneficial uses designated are assigned municipal and domestic supply (MUN)
designations in accordance with the provisions of SWRCB Resolution No. 88-63. These MUN
designations in no way affect the presence or absence of other beneficial uses in these water
bodies.
Table 9-14.

Beneficial Uses of Water Bodies in the Delta

Beneficial Use Designation
Municipal and Domestic Supply
Irrigation Watering
Stock Watering
Industrial Process
Service Supply
Groundwater Recharge
Power Generation
Water Contact Recreation
Non-contact Water Recreation
Warm Freshwater Habitat
Cold Freshwater Habitat
Fish Migration
Fish Spawning Habitat
Navigation
Wildlife Habitat
Estuarine Habitat
Shellfish Harvesting
Ocean, Commercial and Sport Fishing
Preservation of Rare and Endangered Species
Marine Habitat

Delta Inland
Surface Waters
9
9

San Francisco
Bay Estuary
9
9

9

9

9

9

9
9
9
9
9
9

9
9
9
9
9

9
9

9
9
9

9

9

Coastal Waters

9

9
9
9
9

Source: (RWQCB 1998)

Section 401 of the Clean Water Act
Section 401 of the CWA (33 USC § 1311) provides for water quality certifications for discharges
of pollutants into navigable waters under Sections 402 and 404 of the CWA (33 USC § 1342 and
1344). If new structures (e.g., treatment plants) are proposed, that would discharge effluent into
navigable waters, relevant permits under the CWA would be required for the Project
applicant(s). Section 401 requires any applicant for an individual Corps dredge and fill
discharge permit to first obtain certification from the state that the activity associated with
dredging or filling would comply with applicable state effluent and water quality standards.
This certification must be approved or waived prior to the issuance of a permit for dredging
and filling.

Section 404 of the Clean Water Act
Section 404 of the CWA authorizes the Corps to issue permits to regulate the discharge of
“dredged or fill materials into waters of the United States” (33 USC § 1344). Should activities such as
dredging or filling of wetlands or surface waters be required for project implementation, then
permits obtained in compliance with CWA Section 404 would be required for the project
applicant(s).

SAFE DRINKING WATER ACT
The Safe Drinking Water Act (SDWA) was passed in 1974 to regulate the nation’s drinking
water supply. Amended in 1986 and 1996, the federal law requires many actions to protect
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drinking water and its sources (e.g., rivers, reservoirs and groundwater). The SDWA (40 CFR
141-143) only applies to surface water if the water is to be used for human consumption.
The SDWA authorizes the EPA to set and implement national health-based standards to protect
against both naturally occurring and man-made contaminants that may be found in drinking
water. These National Primary Drinking Water Regulations set enforceable MCLs for particular
contaminants in drinking water, or required ways to treat water to remove contaminants. Both
“primary” and “secondary” drinking water standards have been developed. Defined as the
"highest level of a contaminant permissible in water in a public water system," primary MCLs address
health concerns, while secondary MCLs address esthetics, such as taste and odor. Primary
MCLs have been set for over 90 potential drinking water contaminants. Secondary standards
are not federally enforceable, but are guidelines for state use.
Amendments to the SDWA in 1996 require the EPA to develop rules to balance the risks
between microbial pathogens and DBPs. The Stage 1 Disinfectants and Disinfection Byproducts
Rule, announced in December 1998, was the first of a set of rules under the 1996 SDWA
amendments. The Stage 1 Disinfectants and Disinfection Byproducts Rule applies to all
community and nontransient noncommunity water systems that treat their water with a
chemical disinfectant for either primary or residual treatment. The rule establishes maximum
residual disinfectant level goals and maximum residual disinfectant levels for three chemical
disinfectants, including chlorine, chloramine and chlorine dioxide. It also establishes maximum
contaminant level goals and MCLs for total THMs, haloacetic acids, chlorite and bromate
(Sacramento County Water Agency 2003).

SURFACE WATER TREATMENT RULE
In 1989, the Surface Water Treatment Rule (SWTR) was adopted in response to concerns over
the presence of high concentrations of pathogenic organisms in source surface waters (US EPA
1989, Final Surface Water Treatment Rule, Federal Register 54, 124, 27486). The California
Surface Water Treatment Rule (California SWTR), which implements the federal SWTR within
California, became effective in June 1991 (see California Safe Drinking Water Act discussion
below).
Amendments to the SDWA in 1996 require the EPA to develop rules to balance the risks
between microbial pathogens and DBPs. The Interim Enhanced Surface Water Treatment Rule
amends the existing Surface Water Treatment Rule to strengthen microbial protection, including
provisions specifically to address Cryptosporidium, and to address risk trade-offs with DBPs
(EPA Website 2006a). The Interim Enhanced Surface Water Treatment Rule applies to public
water systems that use surface water or groundwater under the direct influence of surface
water (GWUDI) and serve at least 10,000 people. In addition, states are required to conduct
sanitary surveys for all surface water and GWUDI systems, including those that serve fewer
than 10,000 people. The final rule includes treatment requirements for waterborne pathogens
(e.g., Cryptosporidium). In addition, systems must continue to meet existing requirements for
Giardia lamblia and viruses. Specifically, the rule includes:


Maximum contaminant level goal of zero for Cryptosporidium;



2-log Cryptosporidium removal requirements for systems that filter;



Strengthened combined filter effluent turbidity performance standards;



Individual filter turbidity monitoring provisions;
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Disinfection profiling and benchmarking provisions;



Systems using groundwater under the direct influence of surface water now subject
to the new rules dealing with Cryptosporidium;



Inclusion of Cryptosporidium in the watershed control requirements for unfiltered
public water systems;



Requirements for covers on new finished water reservoirs; and



Sanitary surveys conducted for all surface water systems regardless of size.

Additionally, Congress approved a second phase of rule amendments including the Long Term
2 Enhanced Surface Water Treatment Rule (LT2) (71 FR 654 (January 5, 2006)) and the Stage 2
Disinfection Byproduct Rule (71 FR 388 (January 4, 2006)). The LT2 rule supplements existing
regulations by targeting additional Cryptosporidium treatment requirements to higher risk
systems. This rule also contains provisions to reduce risks from uncovered finished water
reservoirs and to ensure that systems maintain microbial protection when they take steps to
decrease the formation of DBPs that result from chemical water treatment (EPA Website 2006b).
The Stage 2 DBP rule is one part of the Microbial and Disinfection Byproducts Rules, which are
a set of interrelated regulations that address risks from microbial pathogens and
disinfectants/disinfection byproducts. The Stage 2 DBP rule focuses on public health protection
by limiting exposure to DBPs, specifically total THMs and five haloacetic acids, which can form
in water through disinfectants used to control microbial pathogens. This rule will apply to all
community water systems and nontransient noncommunity water systems that add a primary
or residual disinfectant other than ultraviolet (UV) light or deliver water that has been
disinfected by a primary or residual disinfectant other than UV (EPA Website 2006b).

9.1.5.2

STATE

PORTER-COLOGNE ACT
The Porter-Cologne Water Quality Control Act (Porter-Cologne Act), enacted in 1969 and
amended in 2005, specifies requirements for water quality protection in California. Under the
Porter-Cologne Act, the SWRCB is required to adopt water quality policies, plans, and
objectives that protect state waters for public use and enjoyment. State agencies charged with
the primary responsibilities of water quality protection and CWA implementation under the
Porter-Cologne Act include the SWRCB and the RWQCBs. In their respective regions, the
RWQCBs engage in several water quality functions. One of the most important is preparing
and periodically updating WQCPs, which specify the beneficial uses to be protected within a
particular region. RWQCBs also regulate all pollutant or nuisance discharges that may affect
either surface water or groundwater, including non-point source discharges to surface water.
Additionally, the SWRCB, in acting on water rights applications, may establish terms and
conditions in water rights permits to help implement water quality control plans.

CALIFORNIA SAFE DRINKING WATER ACT
The CDHS is designated by the EPA as the primary agency to administer and enforce the
requirements of the federal SDWA in California. Public water systems are required to monitor
for regulated contaminants in their drinking water supply. California’s drinking water
standards (e.g., MCLs) are the same or more stringent than the federal standards, and include
additional contaminants not regulated by the EPA. Like the federal MCLs, California’s primary
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MCLs address health concerns, while secondary MCLs address esthetics, such as taste and odor.
The California SDWA is administered by CDHS primarily through a permit system.

DRINKING WATER SUPPLY PERMITS
Under the California SDWA, with some exceptions, water supply permits are required for
drinking water supply systems. Water supply permit applications must demonstrate that
source water quality can be treated to drinking water standards. Water quality provisions
within the permit are enforceable by the CDHS or a county agency with delegated authority.

RECREATIONAL USE PERMITS FOR DOMESTIC WATER SUPPLY RESERVOIRS
Recreational use of reservoirs can add pathogenic organisms, petroleum products and
byproducts, personal hygiene products and other chemicals that affect water quality, decreasing
the reservoir’s suitability for as drinking water source. Except for SWP reservoirs and a few
other specific reservoirs, a drinking water regulation prohibits recreational use of a domestic
water supply reservoir unless it is specifically authorized in a water supply permit (CCR, Title
17, Section 7627). The CCR also establishes minimum data requirements to accompany an
application for recreational use. Body contact recreation is allowed on SWP reservoirs to the
extent that it is compatible with public health and safety (Water Code, Section 12944(a)).

WATER QUALITY CONTROL PLAN REQUIREMENTS AND REGIONAL WATER QUALITY
CONTROL BOARD AUTHORITIES
The preparation and adoption of WQCPs (or Basin Plans) is required by the Water Code and
Section 303 of the CWA, which requires states to adopt water quality standards that "consist of
the designated uses of the navigable waters involved and the water quality criteria for such waters based
upon such uses." According to Section 13050 of the Water Code, Basin Plans consist of a
designation or establishment of beneficial uses to be protected for the waters within a specified
area, water quality objectives to protect those uses, and a program of implementation needed
for achieving the objectives. State law also requires that Basin Plans conform to the policies set
forth in the Water Code beginning with Section 13000 and any state policy for water quality
control. Because beneficial uses, together with their corresponding water quality objectives, can
be defined per federal regulations as water quality standards, the Basin Plans are regulatory
references for meeting the state and federal requirements for water quality control (40 CFR
131.20). One significant difference between the state and federal programs is that California's
basin plans establish standards for groundwater in addition to surface water.
Basin Plans are adopted and amended by regional water boards under a structured process
involving full public participation and state environmental review. Basin Plans and
amendments thereto, do not become effective until approved by the SWRCB. The Office of
Administrative Law must approve regulatory provisions. Adoption or revision of surface
water standards is subject to the approval of the EPA.
Basin Plans complement other WQCPs adopted by the SWRCB, such as the WQCP for
Temperature Control and Ocean Waters (RWQCB 1998; SWRCB 1998). The objectives of these
plans also are set to protect beneficial uses of the water bodies including municipal uses such as
drinking water. Two Basin Plans govern the water bodies within the area of analysis:


The “Water Quality Control Plan for the Sacramento River and San Joaquin River Basins”
covers areas within the California Central Valley; and
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The “Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta
Estuary” for the Delta.

Adherence to the Basin Plan objectives allows for the continued use of the water bodies meeting
the applicable water quality criteria, including drinking water treatment standards. It is the
intent of the SWRCB and the RWQCBs to maintain the Basin Plans in updated and readily
available editions that reflect the current water quality control program.

BASIN PLAN FOR THE SAN FRANCISCO BAY/SACRAMENTO-SAN JOAQUIN DELTA
ESTUARY
The Bay-Delta WQCP (SWRCB and California Environmental Protection Agency 2006)
establishes water quality control measures that contribute to the protection of the beneficial uses
of the Bay-Delta Estuary. This plan supersedes both the WQCP for the Delta and Suisun Marsh,
adopted August 1978 and the WQCP for Salinity for the Delta, adopted May 1991. As with
other state water quality control plans, the Bay-Delta WQCP identifies the beneficial uses to be
protected, the water quality objectives for reasonable protection of the beneficial uses, and a
program of implementation for achieving the water quality objectives (Sacramento County
Water Agency 2003).
The Bay-Delta Estuary is important to the natural environment and economy of California. The
watershed of the Bay-Delta Estuary provides drinking water to two-thirds of California's
population and water for a multitude of other urban uses. Additionally, it supplies some of
California's most productive agricultural areas, both inside and outside of the Estuary. The
Bay-Delta Estuary itself is one of the largest ecosystems for fish and wildlife habitat and
production in the United States. However, historical and current human activities (e.g., water
development, land use, wastewater discharges, introduced species, and fishery harvesting),
exacerbated by variations in natural conditions, have degraded the beneficial uses of the
Bay-Delta Estuary, as evidenced by the declines in the populations of many biological resources
of the Estuary (San Francisco Bay RWQCB 2006; SWRCB and California Environmental
Protection Agency 2006).
The Bay-Delta WQCP contains specific numeric standards for Delta inflow and outflow,
chloride, and EC at various locations in the Delta. EC standards in the Delta exist for
agricultural, fish, and wildlife beneficial uses. EC is a measure of water’s ability to conduct an
electric current, and is an indirect measure of the concentration of dissolved salts in water.
The Bay-Delta Estuary Plan provides the component of a comprehensive management package
for the protection of the Estuary's beneficial uses that involves salinity (from saltwater intrusion
and agricultural drainage) and water project operations (flows and diversions), as well as a
dissolved oxygen objective. This plan supplements other WQCPs adopted by the SWRCB and
RWQCBs, and state policies for water quality control adopted by the SWRCB that apply to the
Bay-Delta Estuary watershed. These other plans and policies establish water quality standards
and requirements for parameters such as toxic chemicals, bacterial contamination, and other
factors which have the potential to impair beneficial uses or cause nuisances.

SWRCB DECISION 1641
The Basin Plan for the Bay-Delta Estuary (discussed above) contains current water quality
objectives for the Delta. SWRCB D-1641 contains the current water right requirements to
implement the Bay-Delta water quality objectives. D-1641 specifies that, from February through
June, the location of X2 must be west of Collinsville and must additionally be west of Chipps
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Island or Port Chicago for a certain number of days each month, depending on the previous
month’s Eight River Index3. D-1641 specifies that compliance with the X2 standard may occur
in one of three ways, including: (1) the daily average EC at the compliance point is less than or
equal to 2.64 microsiemens per centimeter (μS/cm); (2) the 14-day average EC is less than or
equal to 2.64 mS/cm; or (3) the 3-day average Delta outflow is greater than or equal to the
corresponding minimum outflow.
In D-1641, the SWRCB assigned responsibilities to Reclamation and DWR for meeting these
requirements on an interim basis. These responsibilities required that the CVP and SWP be
operated to meet water quality objectives in the Delta, pending a water rights hearing to
allocate the obligation to meet the water quality and flow-dependent objectives among all users
of the Sacramento and San Joaquin basins with appropriative water rights with post-1914
priority dates. However, in lieu of this hearing, the “San Joaquin River Agreement” and
“Sacramento Valley Water Management Agreement” are settlements between Reclamation and
DWR with upstream of the Delta water users, in which the CVP and SWP committed to
continue to meet the D-1641 water quality requirements in return for other commitments by
major upstream water-rights holders. After these agreements were executed, the SWRCB
cancelled the water rights hearing to allocate that responsibility.
In February 2006, the SWRCB issued notice to DWR and Reclamation that each agency is
responsible for meeting the objectives in the interior southern Delta, as described in D-1641.
The SWRCB Order requires DWR and Reclamation to comply with a detailed plan and time
schedule that will bring them into compliance with their respective permit and license
requirements for meeting interior southern Delta salinity objectives by July 1, 2009. The
SWRCB Order also revised the previously issued (July 1, 2005) Water Quality Response Plan
(WQRP) approval governing Reclamation’s and DWR’s use of the other agency’s respective
point of diversion in the south Delta. Additionally, the Order specifies that JPOD operations
are authorized pursuant to the 1995 WQCP and that Reclamation and DWR may conduct JPOD
diversions, provided that both agency is in compliance with all of the conditions of their
respective water right permits and license at the time that the JPOD diversions would occur
(SWRCB 2006).

STATE AND FEDERAL WATER PROJECT WATER ACCEPTANCE CRITERIA
In consultation with the SWP contractors and the CDHS, DWR developed acceptance criteria to
govern the water quality of non-Project water conveyed through the California Aqueduct. Nonproject water with chemical concentrations less than the non-Project water acceptable criteria is
routinely accepted by DWR. Non-project water with chemical concentrations greater than the
criteria is managed on a case-by-case basis. Reclamation has developed a set of criteria for
accepting groundwater into the Delta-Mendota Canal (Reclamation et al. 2003). However,
because groundwater developed under the Proposed Project/Action will not be directly placed
within the California Aqueduct or the Delta-Mendota Canal, these requirements do not apply to
this project.

3

The Eight River Index is defined in D-1641 as the sum of the unimpaired runoff as published in DWR Bulletin 120
for the following locations: (1) Sacramento River at Bend Bridge near Red Bluff; (2) Feather River (total inflow to
Oroville Reservoir); (3) Yuba River at Smartville; (4) American River (total inflow to Folsom Reservoir); (5)
Stanislaus River (total inflow to New Melones Reservoir); (6) Tuolumne River (total inflow to Don Pedro
Reservoir); (7) Merced River (total inflow to Exchequer Reservoir); and (8) San Joaquin River (total inflow to
Millerton Lake).
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POLICY FOR IMPLEMENTATION AND ENFORCEMENT OF THE NONPOINT SOURCE
POLLUTION CONTROL PROGRAM (WATER CODE SECTION 13369 (A)(2)(B))
Agricultural return flows include, flows from tile drains, and irrigation and storm water runoff.
These discharges can affect water quality by transporting pollutants including pesticides,
sediments, and nutrients, from cultivated fields into surface water. Many surface water bodies
are impaired because of pollutants from agricultural sources. Groundwater bodies within
California’s agricultural areas have also suffered pesticide, nitrate and salt contamination.
Historically, most Regional Boards regulated these discharges under waivers, as authorized by
Water Code Section 13269, and other administrative tools were seldom used. Section 13269
allows the Regional Boards to waive the requirement for waste discharge requirements if it is in
the public interest (Gerstein et al. 2005). Although waivers were always conditional, the
historical waivers had few conditions. In general, they required that discharges not cause
violations of water quality objectives, but did not require water quality monitoring.
In May 2004, the SWRCB adopted a new policy regulating non-point source (NPS) pollution,
known as the “Policy for Implementation and enforcement of the Nonpoint Source Pollution Control
Program”, fulfilling the requirements of Water Code Section 13369 (a)(2)(B). This policy affects
landowners and operators throughout the state engaged in agricultural production, timber
harvest operations and other potential sources of NPS pollution (Gerstein et al. 2005).
The 2004 policy generally expects NPS dischargers to use management practices that do not
impair surface water quality and charges each landowner a fee to cover increased regulatory
oversight. Consequently, implementation programs for NPS pollution control have expanded
beyond waivers and may now be developed by a RWQCB, the SWRCB, individual dischargers
or by or for a coalition of dischargers in cooperation with a third-party representative,
organization, or government agency. The latter programs are collectively known as “thirdparty” programs and the third-party role is restricted to entities that are not actual dischargers
under RWQCB/SWRCB point-discharge permitting and enforcement jurisdiction. In the
Sacramento Valley, an example of a third party would be the Sacramento Valley Water Quality
Coalition, a group of more than 7,500 farmers and wetlands managers who are funding surface
water data collection with the intention of cooperating to reduce NPS discharges in their
watershed4.

9.1.5.3

LOCAL

YUBA COUNTY GENERAL PLAN
Open Space and Conservation Elements of the Yuba County General Plan (County of Yuba
1996) identify the following goals and objectives specific to water quality and watershed
protection:


4
5

The Rice Herbicide Action Plan5 and other agricultural practices which reduce the
threat of surface water pollution from agricultural chemical use shall be supported
and encouraged by the county (52-OSCP).

www.norcalwater.org/sacvalleycoalition.html
The Rice Herbicide Action Plan is a plan developed through the California Department of Agriculture in
cooperation with local rice growers and Agricultural Commissioners to control the runoff of toxic pesticides to
surface waters when dewatering rice fields.
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Groundwater recharge areas shall be protected from overcovering and contamination
through careful regulation of the types of development which occur within these
areas (58-OSCP).



The county shall maintain and apply standards for the control of erosion to
development projects and resource production activities (47-OSCP).



Imposition of runoff controls in conjunction with development projects and resource
production which employ best management practices to limit toxics and nutrients
entering waterways (13-OSCO).

9.1.5.4

GROUNDWATER QUALITY REGULATORY SETTING

Groundwater regulation is related primarily to water quality issues, which are addressed
through a number of different legislative acts and are the responsibility of several different state
agencies.

CALIFORNIA WATER CODE
The Water Code states that groundwater should be managed to ensure both its safe production
and its quality. Thus, local agencies are to collaboratively study, understand, and manage the
safe production, quality and proper storage of groundwater in Water Code Sections 10750 10750.10). Groundwater pumping is subject to a number of provisions in the Water Code, and
these provisions require compliance with:


Local groundwater management plans;



The “no injury” rule; and



Section 1220 that regulates the direct export of groundwater from the combined
Sacramento and Delta-Central Sierra Basins.

As part of these regulations (Water Code Section 10750 et seq.), state well standards and local
ordinances govern well placement. The Water Code also requires submission of well
completion reports, which must be submitted whenever a driller works on a water well (DWR
Website 2007). The installation of new electric powered groundwater wells proposed as part of
the Proposed Project/Action would be required to comply with these regulations, as well as
other applicable local regulations and ordinances.

GROUNDWATER QUALITY MONITORING ACT OF 2001 (ASSEMBLY BILL 599, WATER
CODE SECTION 10780 ET. SEQ)
AB 599, known as the Groundwater Quality Monitoring Act of 2001, set a goal to establish
comprehensive groundwater monitoring and increase the availability of information about
groundwater quality to the public. The purpose of this act is to highlight those basins in which
contamination has occurred, or is likely to occur, and provide information that will allow local
managers to develop programs to treat, minimize, or avoid additional contamination. The act
also requires the SWRCB, in coordination with other advisory committees, to integrate existing
monitoring programs and design a comprehensive statewide groundwater quality monitoring
program (State of California Website 2006).
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GROUNDWATER MANAGEMENT ACT (ASSEMBLY BILL 3030)
Local groundwater management plans and county ordinances vary by authority, agency and
region, but typically involve provisions to limit or prevent groundwater overdraft, regulate
transfers, and protect groundwater quality. AB 3030, the Groundwater Management Act,
encourages local water agencies to establish local Groundwater Management Plans and lists 12
elements that should be included within the plans to ensure efficient use, good groundwater
quality, and safe production of water. The Water Code (Section 10753) identifies these elements
as:


Control of saline water intrusion;



Identification and management of well head protection areas and recharge areas;



Regulation of the migration of contaminated groundwater;



Administration of a well abandonment and destruction program;



Mitigation of conditions of overdraft;



Replenishment of groundwater extracted by water producers;



Monitoring of groundwater levels and storage;



Facilitation of conjunctive use operations;



Identification of well construction policies;



Construction and operation (by the local agency) of groundwater contamination
cleanup, recharge, storage, conservation, water recycling, and extraction projects;



Development of relationships with state and federal regulatory agencies; and



Review of land use plans and coordination with land use planning agencies to assess
activities that create a reasonable risk of groundwater contamination.

WQCP REQUIREMENTS AND RWQCB AUTHORITIES
As previously discussed for surface water quality, RWQCBs are responsible for the preparation
and adoption of Basin Plans, enforcement of the CWA and the Water Code. Each Basin Plan in
Sacramento, Yuba and Sutter counties incorporated the maximum contaminant level water
quality objectives, as defined in Title 22 of the California Code of Regulations. The Central
Valley RWQCB also has a non-degradation policy which states that any new supply of water
recharged into the basin must not degrade the existing groundwater basin.

DWR GROUNDWATER MANAGEMENT
DWR manages surface water and groundwater resources throughout the state. As part of these
responsibilities, DWR is responsible for preparing Bulletin 118, which periodically is updated to
inventory the existing condition of California’s groundwater basins. The updated inventories
provide information on groundwater basin mapping, new well construction and reporting, and
data collection. DWR is responsible for monitoring groundwater levels in approximately 2,000
wells in central California, including portions within the project study area.
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LOCAL GROUNDWATER MANAGEMENT AND REGULATION
Local groundwater management plans and county ordinances vary by authority, agency and
region, but typically involve provisions to limit or prevent groundwater overdraft, regulate
transfers, and protect groundwater quality (also see Chapter 6).

9.2

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES

The Proposed Project/Action and alternatives have the potential to affect surface water quality
in reservoirs and rivers in the project study area and the Delta, and the quality of water
supplied to downstream CVP and SWP water users.
Changes in reservoir storage and water release patterns caused by the Proposed Project/Action
and alternatives potentially could affect reservoir water quality. Similarly, operations changes
potentially could affect instream flows in regional river systems. Several different methods
were employed to assess the water quality parameters specific to reservoirs and rivers that
could be affected by implementation of the Proposed Yuba Accord. The same methodology
was used to assess potential water quality effects on the Yuba, lower Feather and Sacramento
rivers.
The Proposed Project/Action could provide both stored water and groundwater substitution
transfers ranging from 60 TAF per year (to EWA) and up to an additional 140 TAF to the
CVP/SWP in drier years, all of which would be conveyed through the Delta. The additional
transfer water provided by the Proposed Project/Action could reduce the amount of water the
CVP and SWP must dedicate to maintaining SWRCB D-1641 water quality requirements and
correspondingly increase the amount of CVP/SWP Project water available for pumping south
of the Delta. The increased available CVP/SWP Project water would be exported from the
south Delta at the Jones and Banks pumping plants as it becomes available, primarily during
the June through September period and to a lesser extent during other months of the year. The
water that would be provided by the Proposed Project/Action would be in addition to the 15
TAF which YCWA has previously committed to provide through the SVWMP.
Under the Yuba Accord Alternative, Reclamation and DWR would request a minimum of 60
TAF during almost all water years for the EWA. The EWA account is used by state and federal
agencies participating in the CALFED program to repay the CVP and SWP for water lost when
the CVP/SWP Projects’ export pumping is reduced during periods critical to ESA listed fish
species in the Delta. The purpose of the export pumping reductions is to protect and assist in
recovery of ESA listed fish species. The EWA Program is currently purchasing water in all
years and would likely elect to utilize water from the Yuba Accord Alternative during almost all
water years. As discussed in the existing EWA EIS/EIR (Reclamation et al. 2003), water
purchases under the EWA Program include dedicating a portion of the purchased water to
increasing Delta outflow to insure that the increased export pumping of the remaining portion
of the purchased water will have no net effect on Delta water quality. Therefore, the
hydrological analysis assumes that water from the Yuba Accord Alternative would be
requested for the EWA in all years when there is sufficient excess export pumping capacity
available to export the additional water acquired as a result of the Yuba Accord Alternative. It
is also assumed that a portion of this water would be dedicated to increasing Delta outflow
(through carriage water), to insure that water quality in the Delta is not affected, and therefore
that maintaining Delta water quality would not result in additional water costs to the
CVP/SWP Projects (see Chapter 3).
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Regarding the 60 TAF of water proposed for transfer to EWA under the Yuba Accord
Alternative, EWA operations, as described in Reclamation (2003), have the potential to affect
Delta water quality in years when CVP/SWP pumping is reduced below levels that would have
been pumped in the absence of EWA actions, and when the loss of CVP/SWP Project water is
repaid in whole or in part by pumping water acquired from water users in the Upstream from
the Delta Region through the Delta during the summer months. When EWA acquires water
upstream from the Delta to repay or assist in repaying the CVP/SWP for water lost during
pumping reductions that water would be provided in the Delta when there is pumping capacity
available at the CVP or SWP pumps and would, in most years, be replaced before the end of
September. The result would be increased CVP or SWP pumping during the July through
September period.
The impact analysis for in-Delta water quality also consists of a detailed qualitative treatment of
the use of carriage water (see Section 9.5.1) to maintain Delta water quality standards and avoid
potentially significant impacts due to changes in salinity and chloride ion concentrations. In
addition to the description in Section 9.5.1, the analysis presented below defines carriage water
and evaluates the use of carriage water to protect Delta water quality. For each alternative
evaluated in this EIR/EIS, the evaluation also includes a quantitative comparison of the salinity
(EC), chloride (mg/l), and organic carbon (mg/l) concentrations occurring under the alternative
and the bases of comparison.
To assess the potential impacts that would be expected to occur as a result of implementing one
of the alternatives considered for the Proposed Project/Action and alternatives, the discussion
presented below addresses the methodology used, presents the impact indicators and
significance criteria, and provides an analysis of potential impacts to surface water quality.

9.2.1

IMPACT ASSESSMENT METHODOLOGY

9.2.1.1

ANALYTICAL APPROACH FOR EVALUATING WATER QUALITY CONDITIONS IN
RESERVOIRS AND RIVERS

To assess potential reservoir related effects associated with the alternatives considered in this
EIR/EIS, the analysis relies on changes in reservoir storage and water surface elevation. When
a reservoir is projected to have a higher water surface elevation, there would be an
improvement in water quality (greater dilution of constituents of concern). Conversely, when
water surface elevations are projected to be lower than under the basis of comparison, it is
expected that there would be a potential for impaired water quality (less stratification, warmer
water, higher concentrations of pollutants, and greater sediment exposure around the
shoreline).
Reservoir storage volumes are an important analytical component for water quality because
they provide an indication of dilution factors for constituents of concern. The volume of the
coldwater pool also provides an indication of water quality available to coldwater fisheries, and
may indirectly provide an indication that there is a sufficient quantity of dissolved oxygen
available to support aquatic life and natural benthic processes. In addition, the coldwater pool
is often relied upon to ensure the health and protection of downstream riverine fish,
particularly for anadromous salmonid spawning and rearing activities.
With regard to aquatic pollution and water quality in the CVP/SWP reservoirs, a greater
volume of water present in a particular water body provides a greater amount of dilution of any
constituent of concern that may be present in the water. Hence, greater dilution results in a
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lower concentration of any substance that is present in the water and also results in less stress to
aquatic organisms. Metals and other constituents of concern that normally settle out of
suspension and concentrate in the sediments most likely would remain within the sediments
and would not be disturbed by fluctuations in water surface elevation. Reservoir volumes
under each of the Proposed Project/Action and alternatives are compared on relative scale. The
difference in simulated average monthly reservoir volume (TAF) is considered to be negligible
(i.e., essentially equivalent) if the calculated relative percent difference between the alternative
and the basis of comparison is less than one (i.e., 0 percent). Similar to reservoir conditions, the
analysis also relies on changes in river flows to determine potential water quality effects that
could occur as a result of the project. When river flows are higher, there would be an
improvement in water quality (greater dilution of constituents of concern). Conversely, when
flows are shown to be lower than under the basis of comparison, it is expected that there would
be a potential for impaired water quality (concentration of pollutants, and greater sediment
exposure around the shoreline). Water temperature-related changes also are important to
consider because such changes may result in direct effects to water quality by changing the
concentrations of molecules (e.g., O2), as well as the rate at which molecular reactions occur
between chemical constituents. Temperature also plays a role in how quickly certain physical,
chemical and biological reactions occur. For example, the respiration and metabolic rates of
most aquatic organisms tend to increase in warmer water. Increased water temperature also
can accelerate oxygen demand and bacterial respiration associated with decomposition of
organic matter. Water temperature changes and resultant effects on water quality were only
quantitatively evaluated in the river reaches downstream of CVP/SWP reservoirs because
current modeling simulations cannot predict water temperature variations within the
CVP/SWP reservoirs. River reaches upstream of the CVP/SWP reservoirs are independent of
reservoir operations and, thus, would not be changed by the Proposed Project/Action or
alternatives. However, it was expected that if surface water elevations and storage volumes do
not fluctuate beyond the range of normal operating conditions, then reservoir water
temperatures also would remain within normal operational ranges.
In addition, the quality of waters distributed for irrigation, particularly for rice cultivation, may
be influenced by water temperature. Rice yields are potentially affected by irrigation water
temperatures diverted from Daguerre Point Dam. Water temperature is an important factor in
the productivity of rice. As a general rule, the productivity of rice increases with rising water
temperatures, and below certain temperatures, the plants will not germinate, and those that
germinate may not reach productive maturity. Yuba Project operations may potentially affect
water temperatures at Daguerre Point Dam where water for agricultural users is diverted from
the lower Yuba River. Changes in water temperatures at Daguerre Point Dam could affect
water temperatures at the agricultural diversions in the main canal. Warmer water
temperatures at the agricultural diversions would be beneficial to agricultural uses, but
potentially would conflict with coldwater fisheries management in the lower Yuba River below
Daguerre Point Dam (see Chapter 10 for additional information on effects of Daguerre Point
Dam water temperatures on aquatic resources).
Because rice plants may be more susceptible to the effects of water temperature during the early
phases of development when rice plants transition from growth to reproduction (Mutters et al.
2003b), which generally occurs prior to July 31, the analytical time period utilized for assessing
potential water temperature-related impacts on agricultural production, represented by changes
in rice production, is May 1 through July 31. Water temperature data at Daguerre Point Dam is
utilized for this evaluation period.
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DISCUSSION OF POTENTIAL WATER QUALITY CONCERNS RELATED TO HARDNESS
LEVELS
The RWQCB requested that YCWA, in preparation of the environmental analysis for the 2006
Lower Yuba River Accord Pilot Program (YCWA 2005a), provide information regarding
hardness levels of the water bodies potentially affected by the proposed water transfers. The
RWQCB had determined that water transfers have the potential to impact water quality when
the affected water bodies are of substantially different hardness levels. In particular, if the
transfer source water has a lower water hardness level than the receiving water, there is the
potential for the transfer to cause a shift (reduction) in hardness levels in the receiving water,
thereby causing metals in the water to become more bioavailable than they were previously.
The potential for water quality impacts depends upon the dilution potential and on the
concentrations of metals in the affected water bodies. The following provides a discussion of
the hardness levels in the affected water bodies provided by the RWQCB and an assessment of
the potential impacts of the 2006 Lower Yuba River Accord Pilot Program.
The RWQCB indicated that the hardness levels for the Yuba and Feather rivers are generally in
the range of 40 mg/l CaCO3. Data for the Feather River for the period of March through
November 2002 indicated a low value of 37 mg/l CaCO3 and a high of 40 mg/l CaCO3 (YCWA
2005a). Sacramento River (near Freeport) hardness levels were reported to range from a low of
26 mg/l CaCO3 to a high of 160 mg/l CaCO3 for the period of January 1998 through November
2002 (YCWA 2005a). Hardness levels for the Delta are reported to be in the range of 90 to 100
mg/l CaCO3 (YCWA 2005a). It was determined by the RWQCB that these ranges of hardness
levels between the affected water systems would not unreasonably affect water quality or
instream beneficial uses for the 2006 Lower Yuba River Accord Pilot Program (YCWA 2005a).
This same conclusion applies to the Proposed Project/Action and alternatives.
Additionally, because the Feather and Sacramento river flows are substantially higher than the
lower Yuba River flows under Proposed Project/Action and alternatives, there is adequate
dilution potential (of Yuba River water) to reduce the possibility of a shift in hardness levels
that would result in a water quality concern in any of the receiving water bodies.

CHARACTERIZATION OF MEASURABLE FLOW DETECTION LIMITS
The hydrological models used in the analyses, although mathematically precise, should be
viewed as having “reasonable detection limits.” Establishing reasonable detection limits is
useful to those using the modeling output for impact assessment purposes, and prevents
making inferences: (1) beyond the capabilities of the models; and (2) beyond an ability to
actually measure changes.
For analytical purposes, “measurable changes” have been established and are addressed as part of
the impact assessment to account for: (1) detection limits resulting from modeling artifacts (e.g.,
rounding and simplifying assumptions); and (2) the ability of the monitoring equipment to
accurately measure data parameters in the field (e.g., input data accuracy). The establishment
of measurable detection limits provides a means of analyzing meaningful differences in
simulated flow changes that may occur between the Proposed Project/Action and alternatives,
and the bases of comparison at a given location. Measurable changes are further examined in
the impact assessment to determine whether these changes are representative of potentially
adverse impacts on listed fisheries resources being evaluated.
To establish the percentages of measurable changes in flow, several sources were reviewed.
The Handbook of Hydrology (Maidment 1993) specifies the following standard to ensure that
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hydrometeorological information is of sufficient accuracy to meet the objectives of the National
Hydrology Reference Network… “At any one measuring station, 95 percent of all flows estimated
from a stage record with a rating shall be within ±8 percent of the actual value.” USGS also provides
criteria aimed to determine the accuracy of the data collected. On the Water Resources Data
California Water Year 2002, USGS states “…the accuracy of stream flow records depends primarily on
(1) the stability of the stage-discharge relation or, if the control is unstable, the frequency of discharge
measurements; and (2) the accuracy of measurements of stage and discharge, and interpretation of
records. Further, the accuracy attributed to the records is indicated under “REMARKS.” “Excellent”
means that about 95 percent of the daily discharges are within five percent of the true; “good,” within ten
percent; and “fair,” within 15 percent. Records that do not meet the criteria mentioned are rated “poor.”
Different accuracies may be attributed to different parts of a given record.”
As discussed above, USGS considers 10 percent to be acceptable or good, and 5 percent to be
excellent. The Handbook of Hydrology specifies eight percent of the actual value to be the
appropriate standard of accuracy. For the flow analyses in this EIR/EIS, the standard used to
evaluate measurable changes is more rigorous than the standards discussed above. Two
modeled simulations resulting in river flows within one percent of each other at a given location
are considered essentially equivalent. Therefore, flow changes occurring between two
simulations (e.g., any of the Proposed Project/Action and alternatives and any of the bases of
comparison) at a given location must be one percent or greater to be considered a “measurable”
difference. As a data reduction exercise, mean monthly flow results used in the analyses are
limited to actual changes that could be measured (i.e., ≥ 1.0 percent). The reduced data set,
which excludes the months in which project-related flows would be essentially equivalent to
flows under the bases of comparison, is used to evaluate the months in which project-related
changes in flow are greater than one percent, relative to the basis of comparison. Similar
applications of modeled output are applied to other output parameters to assure the
reasonableness of the impact assessment.

CHARACTERIZATION OF MEASURABLE WATER TEMPERATURE DETECTION LIMITS
The water temperature models used in the analyses, although mathematically precise, should
be viewed as having “reasonable detection limits.” Establishing reasonable detection limits is
useful to those using the modeling output for impact assessment purposes, and prevents
making inferences: (1) beyond the capabilities of the models; and (2) beyond an ability to
actually measure changes.
For analytical purposes, “measurable changes” have been established and are addressed as part of
the impact assessment to account for: (1) detection limits resulting from modeling artifacts (e.g.,
rounding and simplifying assumptions); and (2) the ability of the monitoring equipment to
accurately measure data parameters in the field (e.g., input data accuracy). The establishment
of measurable detection limits provides a means of analyzing meaningful differences in
simulated water temperature changes that may occur between the Proposed Project/Action and
alternatives, and the bases of comparison at a given location. Measurable changes are further
examined in the impact assessment to determine whether these changes are representative of
potentially adverse impacts on listed fisheries resources being evaluated.
Reclamation has developed water temperature models (Reclamation 1997) for all SWP/CVP
project rivers based on monthly reservoir water temperatures, hydrologic and climatic data, and
the operations during the 72-year simulation period in the CALSIM model (Reclamation
Unpublished Work). In-situ temperature loggers were used to collect water temperature data
used for the models. These loggers typically have a precision of ±0.36°F, yielding a potential
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total error of 0.72°F (Deas et al. 1997). Therefore, modeled differences in water temperature of
0.36°F or less could not be consistently detected in the river by actual monitoring of water
temperatures. In addition, as mentioned above, output from Reclamation's water temperature
models provides a "relative index" of water temperatures under the various operational
conditions modeled. Output values indicate whether the water temperatures would be
expected to increase, remain unchanged, or decrease, and provide insight regarding the relative
magnitude of potential changes under one operational condition compared to another.
For the purposes of this impact assessment, modeled water temperature changes that are within
0.3°F between modeled simulations are considered to represent no measurable change (i.e.,
were considered to be “essentially equivalent”). A level of detection of measurable change of
0.3°F is used because: (1) model output is reported to the one-tenth degree Fahrenheit; (2)
rounding the level of error associated with in-situ temperature loggers used for model
temperature data up to 0.4°F would eliminate the possibility of detecting measurable change
between 0.36°F and 0.4°F; and (3) rounding the level of detection down to 0.3°F is the more
rigorous approach in detecting a change in temperature between the modeling results.
Temperature differences between modeling results of more than 0.3°F are assessed for their
biological significance.
Modeled mean monthly water temperature changes occurring among the Proposed
Project/Action and alternatives, and the bases of comparison that are less than or equal to 0.3°F
are considered to represent no measurable change (i.e., considered to be “essentially
equivalent”). The reduced data set, which excludes the months in which water temperatures
under the Proposed Project/Action and alternatives are essentially equivalent to water
temperatures under the bases of comparison, is used to evaluate the number of occurrences, as
well as the frequency and sequencing of such occurrences, in which measurable water
temperature changes under the Proposed Project/Action and alternatives would result in a shift
either above or below an applicable temperature indicator value, relative to the bases of
comparison.

MEASURABLE CHANGES IN RESERVOIR VOLUME
Reservoir volumes under each of the Proposed Project/Action and alternatives are compared
on relative scale. The difference in simulated average monthly reservoir volume (TAF) is
considered to be negligible (i.e., essentially equivalent) if the calculated relative percent
difference between the alternative and the basis of comparison is equal to or less than one (i.e., 0
percent).

9.2.1.2

ANALYTICAL APPROACH FOR EVALUATING WATER QUALITY CONDITIONS IN
THE DELTA

To evaluate potential Delta water quality impacts, the analysis relied on quantitative modeling
tools to simulate conditions that would be expected to occur under the Proposed Project/Action
and alternatives compared to the bases of comparison. The analysis of potential effects to water
quality in the Delta includes an analysis of potential effects to water quality for all in-Delta
water users. Delta parameters used in the evaluation include simulated changes in X2 location,
Delta outflow, E/I ratio, salinity, chloride ion concentrations, DOC concentrations and flows in
the Old and Middle rivers. The water quality impact assessment focuses on EC (µS/cm), and
chloride ion concentration (mg/l) as indicators of Delta water quality because they are the
primary water quality constituents most likely to be affected by temporal shifts in Delta
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pumping operations. EC also is the parameter for which a considerable amount of monitoring
data is available and which has been used to calibrate the modeling tools used to simulate Delta
water quality conditions.
CALSIM II has been used to determine Delta parameters that are an index of Delta flow
conditions. These include X2 location, Delta outflow, and the E/I ratio. DSM2 has been used to
determine EC, chloride and DOC concentrations at specific Delta locations. In addition, DSM2
has been used to quantify net flows in the Old and Middle rivers. Parameters used for the
evaluation of Delta water quality are discussed below.

X2 LOCATION
The X2 parameter represents the geographical location of the 2 ppt near-bottom salinity
isohaline in the Delta, which is measured in distance upstream from the Golden Gate Bridge in
the Suisun Bay (Jassby et al. 1995). The location of the estuarine salinity gradient is regulated
during the months of February through June by the location of X2 objective in the 1995 WQCP.
During this time period, the X2 location must remain downstream of the confluence of the
Sacramento and San Joaquin rivers6 (RK 81, measured upstream from the Golden Gate Bridge)
for the entire five-month period. The X2 objective also specifies the number of days each month
that that location of X2 must be downstream of Chipps Island (RK 74) or downstream of Roe
Island7 (RK 64).

DELTA OUTFLOW
Freshwater flows provide a barrier against intrusion of saline water from Suisun Bay into the
Delta, and are strategically managed through coordinated operations of the CVP/SWP system
to meet water quality standards specified in the 1995 WQCP.
Delta outflow objectives established in SWRCB D-1641 extend throughout the year. For the
February though June period, Delta outflow objectives are met by compliance with the X2
objective. Delta outflow objectives are met during the remaining months of the year by a
minimum outflow schedule, as defined in the SWRCB D-1641. The 1995 Bay-Delta Plan states
that “…Delta outflow objectives are included for the protection of estuarine habitat for anadromous fishes
and other estuarine-dependent species” (SWRCB 1995). Analyses in this document include
examination of long-term average monthly changes in Delta outflow, as measured by the Net
Delta Outflow Index (NDOI), over the 72-year simulation period, and monthly average changes
by water year type for all months of the year under the Proposed Project/Action and
alternatives, relative to the bases of comparison.

E/I RATIO
The ratio between CVP/SWP exports and freshwater inflow to the Delta from the Sacramento
and San Joaquin river systems (the E/I ratio) is used to assess potential operational impacts on
Delta water quality, The E/I ratio is measured as the average 3-day export rate for the SWP
Clifton Court Intake and CVP Jones Pumping Plant divided by the average inflow into the Delta
over a 3 to 14 day period. E/I standards specified in D-1641 are presented in Table 9-15. D1641 standards for the E/I ratio specify maximum ratios of 35 percent from February to June
and 65 percent during all other months. The framework for environmental analyses has
6
7

Also referred to as Collinsville.
Also referred to as the Port Chicago EC monitoring station.
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typically assumed that higher export rates relative to freshwater inflow, on a seasonal basis,
would increase the probability of adverse impacts to beneficial uses as a result of CVP and SWP
export operations.
The Delta E/I ratio limits are built into the CALSIM modeling assumptions and, therefore, are
consistently met under the Proposed Project/Action and alternatives during all months of the
year.
Table 9-15.

Delta Export/Inflow Ratio Limits
Time Period
October - January
February

March
April 15 - May 16
May 16 - June
July - September

Export/Inflow Ratio Limits

≤ 65 percent
35 percent (If January 8RI8 ≥ 1.5 MAF)
35 percent-45 percent (If January 8RI is between 1.0 and 1.5 MAF
45 percent (If January 8RI ≤ 1.0 MAF)
≤ 35 percent
≤ 35 percent
≤ 35 percent
≤ 65 percent

SALINITY
Salinity-related water quality impacts associated with the operational component of the Project
alternatives were assessed at several locations in the Delta. EC is used as a surrogate for
salinity. Using the assumptions discussed above and detailed in Appendix D, the DSM2 model
calculated changes in monthly mean EC9 values for the Proposed Project/Action and
alternatives, relative to the bases of comparison. The monthly EC results were derived for a 16year simulation period, extending from 1976 through 1991.
The DSM2 model provides output for the following established regional Delta compliance
points:

8

9



Sacramento River at Emmaton



San Joaquin River at Jersey Point



San Joaquin River at Brandt Bridge



Middle River at Old River



Old River at Tracy Road Bridge



Old River at Highway 4 (CCWD Los Vaqueros Intake)



West Canal at the mouth of Clifton Court Forebay (SWP Banks Pumping Plant)



Delta-Mendota Canal at Jones Pumping Plant (CVP Jones Pumping Plant)



CCWD Pumping Plant #1 (Rock Slough)



Middle River at Victoria Canal near the proposed CCWD intake

The term “8RI” refers to the eight river index which is the sum of the unimpaired forecast for: (1) Sacramento
River at Bend Bridge; (2) Feather River at Oroville Reservoir; (3) Yuba River at Smartville; (4) American River at
Folsom Lake; (5) Stanislaus River at New Melones Reservoir; (6) Tuolumne River at Don Pedro Reservoir; (7)
Merced River at Exchequer Reservoir; and (8) San Joaquin River at Millerton Lake.
EC is generally considered a conservative parameter, not subject to sources of losses internal to a water body.
Therefore, changes in EC values can be used to interpret the movement of water and the mixing of salt in the
Delta (Reclamation and DWR 2005).
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Proposed City of Stockton Delta intake on the San Joaquin River at Empire Tract

The following DSM2 model output is used to evaluate potential changes in salinity under the
Proposed Project/Action and alternatives, relative to the basis of comparison:


The number of simulated changes equal to or greater than 10 percent in monthly mean
EC values;



The number of changes equal to or greater than five percent in long-term monthly
average EC values and average monthly EC values by water year type; and



The number of occurrences during which an EC compliance standard is met or
exceeded.

Changes in salinity are evaluated in the Delta during months of increased pumping under the
Proposed Project/Action and alternatives, relative to the basis of comparison. Potential
significant impacts could occur if salinity increases are of sufficient frequency and magnitude
over the long-term to adversely affect designated beneficial uses, to exceed existing regulatory
standards or to substantially degrade water quality.

CHLORIDES
Changes in the monthly pumping pattern under the Proposed Project/Action and alternatives
has the potential to result in water of higher chloride concentrations being delivered to CCWD,
CVP and SWP water users south of the Delta during months of increased pumping, resulting in
more total salts being delivered to these water users (Reclamation 2006). This analysis includes
a quantitative evaluation of DSM2 model output for several locations for which there exist D1641 compliance standards for which potential increases in chloride ion concentration could
potentially impact designated beneficial uses. Long-term average total monthly chloride
concentration (mg/l) and average monthly chloride concentration by water year type were
evaluated in order to determine if potential changes in the monthly pumping patterns would
result in increases in the average monthly chloride concentration of water delivered to
CVP/SWP water users in south of the Delta under the Proposed Project/Action and
alternatives. Chloride concentrations were evaluated at the following locations:


Old River at Highway 4 (CCWD Los Vaqueros)



CCWD Pumping Plant #1



Old River at Rock Slough (CCWD Intake)



West Canal at the mouth of Clifton Court Forebay



Delta-Mendota Canal at the Jones Pumping Plant



Middle River at the Victoria Canal



Proposed City of Stockton Delta intake

The following DSM2 model output is used to evaluate Delta water quality under the Proposed
Project/Action and alternatives, relative to the basis of comparison:


The number of simulated changes equal to or greater than 10 percent in monthly mean
chloride concentrations;
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The number of changes equal to or greater than five percent in long-term monthly
average chloride concentrations and average monthly chloride concentrations by water
year type; and



The number of occurrences during which a chloride concentration compliance
standard is met or exceeded.

DISSOLVED ORGANIC CARBON
Organic carbon was analyzed separately because its seasonal distribution pattern varies from
that of EC and chloride ion concentration. Simulated effects of Proposed Project/Action and
alternatives on DOC concentrations depend on estimated inflow concentrations and inflow
source contributions, and on the assumed sources of DOC from Delta agricultural drainage.
DWR has collected water samples from numerous Delta channels, agricultural drainages, and
export locations. These measurements have been used to estimate changes in DOC between
Delta inflows and Delta export locations. DSM2 simulations were used to estimate changes in
EC and DOC at the CVP, SWP and CCWD export locations for the 16-year simulation period,
extending from 1975 through 1991.
Agricultural diversions are not affected by DOC concentrations (Reclamation and DWR 2005)
and, thus, the DOC analysis focused on locations proximate to the following water supply
intake structures, including: (1) Old River at Highway 4 (CCWD Los Vaqueros Intake); (2) Old
River at Bacon Island (CCWD Intake at Rock Slough); (3) West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant); and (4) Delta-Mendota Canal at Jones Pumping
Plant (CVP Jones Pumping Plant). The DOC estimates also are considered in relation to
bromide concentrations at the same location to evaluate the potential for THM formation.
(CCWD and Reclamation 2006)A detailed description of the hydrologic modeling assumptions
and methodology used in the analysis is provided in Chapter 4, and model template output
supporting the operations-related analyses is presented in Appendix D.

SOUTH DELTA FLOWS
During periods of low Delta outflow, saltwater intrusion (tidal mixing) from Suisun Bay enters
the Delta and is transported from the vicinity of Franks Tract towards the CCWD intakes and
the CVP and SWP pumping plants. Under these conditions, the quality of agricultural water
supplies in the western Delta also can be affected by seawater intrusion during the irrigation
season. Old and Middle rivers 10 are two of the major connections into the south Delta channels,
and are pathways for export water moving toward the CVP and SWP pumps in the south Delta.
Net flows in Old and Middle rivers are dependent on San Joaquin River flows at Vernalis and
the total combined exports at the Banks and Jones pumping plants. Because exports tend to
draw water from the north Delta, this can produce net negative flows and increase salinity in
Old and Middle rivers as water moves toward the CVP and SWP pumping facilities in the south
Delta.
The Middle River channel extends north from Victoria Canal along the eastern edge of Victoria
Island, Woodward Island and Bacon Island. The Middle River channels north of Victoria Island
The Middle River channel extends north from Victoria Canal along the eastern edge of Victoria Island, Woodward
Island and Bacon Island. The Middle River channel reaches north of Victoria Island and is also hydraulically
connected to the Old River. About half of the water moving through the Delta from the Sacramento River flows
down the Middle River to Victoria Canal toward CVP/SWP pumping facilities.

10
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are also hydraulically connected to the Old River. About half of the water moving through the
Delta from the Sacramento River flows down the Middle River to Victoria Canal toward
CVP/SWP pumping facilities. In general, exports tend to draw water from the north Delta
producing net negative flows that move towards south Delta pumping facilities.
Federal and state agencies have developed a number of potential habitat and fish protection
actions, including limits on Old River and Middle River flows, seasonally decreased Delta
outflows, and additional export restrictions. Based on 2006/2007 Interagency Ecological
Program (IEP) and Pelagic Organism Decline (POD) investigations, potential actions include
minimizing the net upstream (negative) flow in the Old and Middle rivers from January to
February to between 3,500 cfs and 5,000 cfs (DWR and CDFG 2007). Potential changes in Delta
export pumping operations are further discussed in Section 10.1.4.1.
The magnitude and direction of flows at various locations are used as an indicator of the
hydraulic conditions in the south Delta resulting from changes in Delta pumping operations
under the Proposed Project/Action and alternatives. These flows are reported as a measure of
the potential impact that future IEP/POD actions could have on CVP/SWP operations.
However, the decision to implement POD actions will be made on a real-time basis, and thus
flows outlined in the POD Action Plan cannot be used as significance criteria to evaluate the
Proposed Project/Action and alternatives. This analysis is presented to illustrate how Delta
pumping operations under the Proposed Project/Actions and alternatives may potentially
influence future POD Action Plan decisions.
The hydrodynamic influence of CVP/SWP exports influencing the magnitude and direction of
flows in the south Delta under the Proposed Project/Action, relative to the basis of comparison,
is evaluated at the following locations: (1) Old River at Bacon Island; (2) Middle River at Middle
River; and (3) Middle River at Mowry Bridge.

9.2.1.3

ANALYTICAL APPROACH FOR EVALUATING CHANGES IN GROUNDWATER
QUALITY

The Proposed Project/Action would involve groundwater pumping, which potentially could
alter the existing subsurface hydrology and, thus, result in a variety of potential changes in the
following:





Groundwater levels
Existing hydrologic interactions between surface water and groundwater
Land subsidence
Degradation of groundwater quality

Changes in Groundwater Levels: Changes in groundwater levels could cause multiple
secondary impacts. Declining groundwater levels could result in: (1) increased groundwater
pumping cost due to increased pumping depth; (2) decreased yield from groundwater wells
due to reduction in the saturated thickness of the aquifer; (3) reduced groundwater in storage;
and (4) decrease of the groundwater table to a level below the vegetative root zone, which could
result in environmental impacts. Potential impacts related to groundwater level changes are
evaluated in Chapter 6.
Surface Water and Groundwater Interactions: Groundwater pumping within the vicinity of a
surface water body could change the existing interactions between surface and groundwater,
potentially resulting in decreased stream flows and levels, with potential adverse impacts to
riparian habitats and downstream users. The pumping of groundwater near wetland habitats
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could also result in adverse environmental impacts. Potential impacts related to surface water
and groundwater interactions are evaluated in Chapter 6.
Land Subsidence: Excessive groundwater extraction from confined and unconfined aquifers
could result in a lowering of groundwater levels and, in confined aquifers, a decline in water
pressure. The reduction in water pressure results in a loss of support for clay and silt beds,
which subsequently compress, and cause a lowering of the ground surface (land subsidence).
The compaction of fine-grained deposits, such as clay and silt, is permanent. The possible
consequences of land subsidence may include (1) infrastructure damage; and (2) alteration of
drainage patterns. Potential impacts related to land subsidence are evaluated in Chapter 6.
Groundwater Quality: Changes in groundwater levels or in the prevailing groundwater flow
regime could cause a change in groundwater quality through a number of mechanisms. One
mechanism is the potential mobilization of areas of poorer quality water, drawn down from
shallow zones, or drawn up into previously unaffected areas. Changes in groundwater
gradients and flow directions could also cause (or speed) the lateral migration of poorer quality
water. Artificial or enhanced recharge of the aquifer with water of poorer quality, or even
different geochemical constituents, could also have an adverse effect on existing conditions.
Geochemical differences between the recharged water and groundwater could affect resultant
groundwater quality through geochemical processes such as precipitation, bacterial activity, ion
exchange, and adsorption. Potential groundwater quality impacts are evaluated in Chapter 6 to
determine whether increases in annual groundwater pumping would be anticipated to impair
the quality of the local groundwater aquifer, or lead to increased difficulties in the ability of
local water purveyors to meet specified regulatory standards for M&I deliveries, as required by
CDHS.

9.2.2

IMPACT INDICATORS AND SIGNIFICANCE CRITERIA FOR WATER QUALITY

Thresholds of significance were developed to assess the potential impacts of the Proposed
Project/Action and alternatives on surface water quality within the project study area (Table
9-16). These thresholds of significance are consistent with CEQA Guidelines Section 15065(a)
(CELSOC 2005).
The Proposed Project/Action and alternatives evaluated in this EIS/EIR, relative to the basis of
comparison, would result in significant water quality impacts if:


Existing adopted water quality standards would be violated;



Beneficial uses of water would be substantially adversely affected;



Substantive undesirable effects on public health or environmental receptors would
occur; and



Water quality conditions would be otherwise degraded.

9.2.2.1

ADDITIONAL CONSIDERATIONS REGARDING DELTA IMPACT INDICATORS

The impact significance criteria for Delta water quality variables that have regulatory objectives
or numerical standards, such as those contained in the 1995 WQCP, are developed from the
general considerations listed below.
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Table 9-16 Impact Indicators and Significance Criteria for Surface Water Quality
Impact Indicator
Significance Criteria
Yuba Region
New Bullards Bar Reservoir
End-of-month reservoir storage (TAF)
occurring for each month of the year.

Decrease in reservoir storage (TAF), relative to the basis of comparison,
of sufficient frequency and magnitude over the long-term, to adversely
affect designated beneficial uses, to exceed existing regulatory
standards or to substantially degrade water quality for any month of the
year over the 72-year simulation period.

Lower Yuba River
Decrease in flow, relative to the basis of comparison, of sufficient
frequency and magnitude over the long-term, to adversely affect
designated beneficial uses, to exceed existing regulatory standards or to
substantially degrade water quality for any month of the year over the
simulation period.
Increase in water temperature, relative to the basis of comparison, of
sufficient frequency and magnitude over the long-term, to adversely
Monthly mean water temperatures (°F)
at Marysville and Smartville for each
affect designated beneficial uses, to exceed existing regulatory
standards or to substantially degrade water quality for any month of the
month of the year.
year over the simulation period.
Change in monthly mean water temperature, relative to the basis of
comparison, of sufficient magnitude and frequency to substantially affect
agricultural production, for any given month of the evaluation period over
Monthly mean water temperature (°F)
the 72-year simulation period.
at Daguerre Point Dam.
A water temperature index value of 65°F is used as evaluation guideline
to determine whether agricultural production has been substantially
affected.
CVP/SWP Upstream of the Delta Region
Oroville Reservoir
Decrease in reservoir storage, relative to the basis of comparison,
relative to the basis of comparison, of sufficient frequency and
End-of-month reservoir storage (TAF)
magnitude over the long-term, to adversely affect designated beneficial
for each month of the year.
uses, to exceed existing regulatory standards or to substantially degrade
water quality for any month of the year over the 72-year simulation
period.
Lower Feather River
Monthly mean flow (cfs) below the Fish Decrease in flow, relative to the basis of comparison, of sufficient
Barrier Dam, below the Thermalito
frequency and magnitude over the long-term, to adversely affect
Afterbay Outlet and at the mouth of the designated beneficial uses, to exceed existing regulatory standards or to
Feather River for each month of the
substantially degrade water quality for any month of the year over the
year.
72-year simulation period.
Increase in water temperature, relative to the basis of comparison, of
Monthly mean water temperature (°F)
sufficient frequency and magnitude over the long-term, to adversely
below the Thermalito Afterbay Outlet
affect designated beneficial uses, to exceed existing regulatory
and at the mouth of the Feather River
standards or to substantially degrade water quality for any month of the
for each month of the year.
year over the 72-year simulation period.
Lower Sacramento River
Decrease in flow, relative to the basis of comparison, of sufficient
frequency and magnitude over the long-term, to adversely affect
Monthly mean flow (cfs) at Freeport for
designated beneficial uses, to exceed existing regulatory standards or to
each month of the year.
substantially degrade water quality for any month of the year over the
72-year simulation period.
Increase in water temperature, relative to the basis of comparison, of
sufficient frequency and magnitude over the long-term, to adversely
Monthly mean water temperatures (°F)
affect designated beneficial uses, to exceed existing regulatory
at Freeport for each month of the year.
standards or to substantially degrade water quality for any month of the
year over the 72-year simulation period.
Monthly mean flows (cfs) occurring at
Marysville and Smartville for each
month of the year.
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Table 9-16 (continued)
Impact Indicator

Significance Criteria
Delta Region

Sacramento-San Joaquin Delta
Monthly mean location of X2 for all
months of the year.
Monthly mean Delta export/inflow (E/I)
ratios for all months of the year.
Salinity, chlorides, and DOC
concentrations within the Delta during
any month of the year.

Change in the position of X2, relative to the basis of comparison, of
sufficient frequency and magnitude to adversely affect water quality over
the 72-year simulation period.
Change in the Delta E/I ratio, relative to the basis of comparison, of
sufficient frequency and magnitude to adversely affect water quality over
the 72-year simulation period.
Changes in salinity, chlorides and DOC concentrations within the Delta
during months of increased pumping resulting in an increase in salinity,
chlorides or DOC concentrations, relative to the basis of comparison, of
sufficient frequency and magnitude over the long-term, to adversely
affect designated beneficial uses, to exceed existing regulatory
standards or to substantially degrade water quality.
Export Service Area

San Luis Reservoir
End-of-month reservoir storage (TAF)
for each month of the year.

Decrease in reservoir storage, relative to the basis of comparison, of
sufficient frequency and magnitude over the long-term, to adversely
affect designated beneficial uses, to exceed existing regulatory
standards or to substantially degrade water quality for any month of the
year over the 72-year simulation period.

 Numerical water quality objectives have been established to protect beneficial uses, and

therefore represent concentrations or values that should not be exceeded.


Natural variability caused by tidal flows, river inflows, agricultural drainage, and
biological processes in the Delta channels is sometimes large relative to the numerical
standards or mean values of water quality variables.



Changes in water quality variables that are greater than natural variations, but are
within the limits established by numerical water quality objectives, may cause
significant impacts; a criterion for determining significant monthly changes is
necessary.



Monthly changes in a water quality variable that are greater than natural variations, but
which occur infrequently enough such that the long-term average value is not raised by
more than a specified percentage of the baseline value are considered to be less than
significant; a criterion for determining significant long-term changes is necessary.

For variables with numerical water quality criteria, the numerical limits are assumed to
adequately protect beneficial uses and provide the basic measure of an allowable limit that will
adequately protect beneficial uses.
An increase in the variable under the Proposed
Project/Action and alternatives, relative to the bases of comparison that cause the variable to
exceed the numerical objective is considered to be a significant impact. Variables without
numerical limits would not have a maximum significance criterion.
Natural variability is difficult to describe with a single value, but it is assumed that 10 percent of
the specified numerical criterion (for variables with numerical criteria) or 10 percent of the
mean value (for variables without numerical criteria) would be a reasonable representation of
natural variability that would be expected to occur without causing a significant impact
(Reclamation and DWR 2005). Simulated monthly changes that are less than 10 percent of the
numerical criterion or less than 10 percent of the measured or simulated mean value of the
variable would not be considered significant water quality impacts because the simulated
change would not be greater than natural variability.
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A monthly significance criterion is based on the assumption that some changes may be
substantial in comparison with natural variability of the water quality variable, and could result
in significant impacts. Because the change in water quality that should be considered
substantial is not known, judgment must be applied to establish an appropriate significance
threshold. Based on the measured range of natural variability, the monthly significance
criterion has been selected to be 10 percent of the numerical limits (for variables with numerical
limits). It is assumed that this 10 percent change criterion would prevent relatively large
changes that may have potentially significant impacts on beneficial uses. For variable without a
numerical limit (e.g., DOC), a monthly change criterion of 10 percent of the mean value is used
as the criterion (Reclamation and DWR 2005).
The Draft SDIP EIS/EIR (Reclamation and DWR 2005) recognized that an allowable long-term
average increase in a water quality parameter that is less than significant also is difficult to
determine from purely scientific evidence. The maximum allowable value has been determined
by a regulatory agency to protect the beneficial uses that are dependent on the water quality
parameter. Therefore, it is generally assumed in the Draft SDIP EIS/EIR that raising the
average value by some small percentage would not cause significant harm to the protected
beneficial uses (Reclamation and DWR 2005). Based on the rationale provided in the Draft SDIP
EIS/EIR, a change (increase) in long-term average salinity levels of 5 percent or more was
selected as the criterion for determining whether potential Delta water quality impacts would
be expected to occur under the Proposed Project/Action and alternatives, relative to the basis of
comparison. Although there may be some significant changes on an individual monthly basis,
the overall impact on salinity or DOC was considered less than significant if the long-term
increase remained less than 5 percent of the baseline average salinity or DOC concentrations.

SALINITY
Delta water quality is directly controlled by existing Delta water quality objectives (1995
WQCP) for municipal and industrial, agricultural, and fish and wildlife uses that are
incorporated into D-1641. The 1995 WQCP objectives vary with month and water year type.
Also, the 1995 WQCP objectives may only apply for some months and at some locations.

ELECTRICAL CONDUCTIVITY
Applicable EC objectives are specified for the agricultural diversion season of April through
August at Emmaton and Jersey Point, and during the entire year at each of the CVP/SWP
export locations, and three south Delta locations. Significance criteria for EC may therefore be
different for each month at each Delta location.
Increases in EC values that result in exceedance of the maximum objective at specified locations
in the Delta are considered to be significant water quality impacts. Monthly changes in EC
values are also considered to be significant if they exceed 10 percent of the applicable objective.
The 1995 WQCP agricultural objectives for EC, ranging from 450 µS/cm to 2,200 µS/cm, are
applicable at Jersey Point from April through August 15. Similar EC objectives are applicable at
Emmaton. At Emmaton and Jersey Point, the threshold of 10 percent change is equivalent to an
allowable increase of 45 µS/cm when the 450 µS/cm EC objective is applicable.
The EC objective for the export locations is 1,000 µS/cm for all months, expressed as a
maximum monthly average of mean daily values. Three south Delta locations have 30-day
moving average EC objectives of 1,000 µS/cm. The threshold of a 10 percent change is
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equivalent to an allowable increase of 100 µS/cm at the Delta export locations and at the three
south Delta locations.

X2
Estuarine EC objectives (i.e., X2) specified in the 1995 WQCP are applicable at Chipps Island
during February through June of most years. The maximum EC objective at Chipps Island is
2,640 µS/cm (corresponding to a 2-ppt salinity at Chipps Island) and must be satisfied for a
specified number of days each month, depending on the previous month’s Eight River Index (a
measure of runoff in the Sacramento and San Joaquin valleys). For Chipps Island, the threshold
of 10 percent change is equivalent to an allowable increase of 264 µS/cm when the 2,640 µS/cm
estuarine objective is applicable (as long as the X2 objective is not exceeded).

CHLORIDE CONCENTRATION
The 1995 WQCP specifies an objective of 250 mg/l chloride concentration at M&I intake
locations (CCWD Pumping Plant #1, West Canal at mouth of Clifton Court Forebay, DeltaMendota Canal at Jones Pumping Plant, Barker Slough at North Bay Aqueduct Intake, and
Cache Slough at City of Vallejo Intake). The CCWD at Rock Slough chloride is also subject to a
150 mg/l objective for about half of each calendar year (5 months in critical year, 8 months in
wet years). Both the 250 mg/l and the 150 mg/l chloride objective are considered in CALSIM II,
and the necessary Delta outflow to meet this chloride objective is calculated within the model.
Therefore, both Rock Slough chloride objectives are assumed to be satisfied with the simulated
Delta outflow values from the CALSIM model.

DISSOLVED ORGANIC CARBON
DOC concentrations in the Delta exhibit relatively large fluctuations(Reclamation and DWR
2005). Although no numerical water quality objectives have been developed for DOC
concentrations, criteria for DOC can be determined from average data on Delta DOC and the
estimated effects of DOC concentrations on THM concentrations in treated drinking water.
Increases in monthly export DOC of more than 10 percent of the mean DOC concentration
(assumed to be about 4 mg/l), or about 0.4 mg/l, are considered to be significant water quality
impacts (Reclamation and DWR 2005). Because THM standards involve annual average
criteria, the significance criterion for the estimated long-term increase in export DOC
concentrations should apply. The average DOC concentrations in the exports should be limited
to a change that is small enough to prevent a change in long-term THM concentration of more
than 8 µg/l (because 8 µg/l is 10 percent of the current THM standard of 80 µg/l).
A general correlation between DOC concentration and THM concentration suggests that about
10 to 20 µg/l of THM will result from each 1 mg/l of DOC in the raw water supply (State Water
Resources Control Board 1995b). Therefore limiting the long-term DOC increases to about 0.4
mg/l would also likely limit the increase in long-term THM to less than 8 µg/l. Simulation of
THM concentrations in treated water obtained from the Delta was not part of the impact
evaluation because the simulated changes in EC and DOC can be used as surrogates for the
potential effects on THM and other disinfection by-products at specific treatment plants using
Delta water.
As discussed in Chapter 4, CEQA and NEPA have different legal and regulatory standards that
require slightly different assumptions in the modeling runs used to compare the Proposed
Project/Action and alternatives to the appropriate CEQA and NEPA bases of comparison in the
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impact assessments. Although only one project (the Yuba Accord Alternative) and one action
alternative (the Modified Flow Alternative) are evaluated in this EIR/EIS, it is necessary to use
separate NEPA and CEQA modeling scenarios for the Proposed Project/Action, alternatives
and bases of comparisons to make the appropriate comparisons. As a result, the scenarios
compared in the impact assessments below have either a “CEQA” or a “NEPA” prefix before
the name of the alternative being evaluated. A detailed discussion of the different assumptions
used for the CEQA and NEPA scenarios is included in Appendix D, Modeling Technical
Memorandum.
As also discussed in Chapter 4, while the CEQA and NEPA analyses in this EIR/EIS refer to
“potentially significant,” “less than significant,” “no” and “beneficial” impacts, the first two
comparisons (CEQA Yuba Accord Alternative compared to the CEQA No Project Alternative
and CEQA Modified Flow Alternative compared to the CEQA No Project Alternative)
presented below instead refer to whether or not the proposed change would “unreasonably
affect” the evaluated parameter. This is because these first two comparisons are made to
determine whether the action alternative would satisfy the requirement of Water Code Section
1736 that the proposed change associated with the action alternative “would not unreasonably
affect fish, wildlife, or other instream beneficial uses.”

9.2.3

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
CEQA YUBA ACCORD ALTERNATIVE COMPARED TO THE CEQA NO
PROJECT ALTERNATIVE

Impact 9.2.3-1: Decreases in New Bullards Bar Reservoir storage that could result in degraded
water quality conditions or adverse effects to designated beneficial uses
Over the 72-year simulation period, differences in long-term average end-of-month storage
under the CEQA Yuba Accord Alternative relative to the CEQA No Project Alternative would
not exceed 8 percent (Appendix F4, 3 vs. 2, pg. 1). During months when reservoir storage
volumes are typically lowest11, average differences in monthly storage range from 6 percent
lower in August to 8 percent lower in October and November under the CEQA Yuba Accord
Alternative, compared to the CEQA No Project Alternative. Differences during all other
months would not exceed 6 percent. Differences in average end-of-month storage by water year
type are up to 9 percent lower during some months. During periods exhibiting the lowest
reservoir storage conditions occurring in October and November, which include some of the
lowest monthly storage conditions on record for New Bullards Bar Reservoir (i.e., lowest 25
percent of the cumulative probability distribution), storage would be on average about 10
percent lower 90 percent of the time (Appendix F4, 3 vs. 2, pg. 26 through 37) under the CEQA
Yuba Accord Alternative, compared to the CEQA No Project Alternative.
Generally, a greater volume of water present in the reservoir equates to a greater amount of
dilution regarding any constituent of concern that may be present in the water. However, the
magnitude and frequency of the changes (i.e., up to 10 percent lower 25 percent of the time
during October and November) in reservoir storage levels simulated under the CEQA Yuba
Accord Alternative, relative to the CEQA No Project Alternative, would not be likely to cause
metals and other constituents of concern that may be concentrated in the sediments at the
bottom of the reservoir to be re-suspended and degrade long-term water quality. In addition,
decreases in water quality in New Bullards Bar due to increases in water temperature are

11

Generally ranging from August through November.
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unlikely to occur due to its steep-sided conical shape, which creates sufficient water depths to
maintain a large cold pool reservoir under all operational reservoir levels throughout the year.
As a result of the water transfers occurring from July through September under the CEQA Yuba
Accord Alternative, large reductions in New Bullards Bar Reservoir storage would be expected
to occur during the late summer and fall. However, the frequency and magnitude of these
reductions in storage would not be sufficient to reduce the long-term water quality in New
Bullards Bar Reservoir due to the morphology of the reservoir. Therefore, the CEQA Yuba
Accord Alternative, relative to the CEQA No Project Alternative, would not unreasonably affect
water quality in New Bullards Bar Reservoir.
Impact 9.2.3-2: Changes in monthly mean flows in the lower Yuba River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
During the seasonal high flow period (i.e., December through June), long-term average flows in
the lower Yuba River at Smartville would range from essentially equivalent in April and June to
approximately 9 percent lower in December under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative over the 72-year simulation period (Appendix
F4, 3 vs. 2, pg. 100). During the seasonal low flow period12, long-term average flows in the
lower Yuba River at Smartville range from approximately 25 percent higher in August to
approximately 3 percent lower in November under the CEQA Yuba Accord Alternative.
During typically low flow conditions13 occurring from August through November, flows would
be on average about 15 percent to 35 percent higher about 90 percent to 100 percent of the time
(Appendix F4, 3 vs. 2, pg. 125 through 136) under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative.
During the seasonal high flow period14, long-term average flows in the lower Yuba River at
Marysville range from essentially equivalent in April, approximately 1 percent higher in June,
and approximately 9 percent lower in December under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative (Appendix F4, 3 vs. 2, pg. 272). During the
seasonal low flow period15, long-term average flows in the lower Yuba River at Marysville
would range from approximately 56 percent higher in August to approximately 3 percent lower
in November under the CEQA Yuba Accord Alternative. During typically low flow
conditions14 from August through November, flows under the CEQA Yuba Accord Alternative
would be on average about 20 percent to 80 percent higher about 90 percent to 100 percent of
the time (Appendix F4, 3 vs. 2, pg. 297 through 308) under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative.
Overall, lower Yuba River flows under the CEQA Yuba Accord Alternative would be higher
than flows under the CEQA No Project Alternative. Increased lower Yuba River flows would
allow dilution of water quality constituents, including pesticides and fertilizers from
agricultural runoff, potentially having a beneficial effect on water quality. Changes in the
frequency and magnitude of flows in the lower Yuba River would not result in any long-term
impacts to designated beneficial uses, existing regulatory standards, degradation of general
water quality. Therefore, the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative, would not unreasonably affect water quality in the lower Yuba River.

Generally ranging from August through November in the lower Yuba River.
The lowest 25 percent of the monthly cumulative probability distribution.
14 Generally ranging from December through June in the lower Yuba River.
12
13
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Impact 9.2.3-3: Changes in monthly mean water temperatures in the lower Yuba River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average water temperatures in the lower Yuba River at Smartville under the CEQA
Yuba Accord Alternative, compared to the CEQA No Project Alternative would be essentially
equivalent15 during all months (Appendix F4, 3 vs. 2, pg. 174). Long-term average water
temperatures at Marysville would be essentially equivalent during most months with the
exception of May when water temperatures would be 0.4ºF higher, and the July through
October period when they would be up to 2.0ºF lower under the CEQA Yuba Accord
Alternative (Appendix F4, 3 vs. 2, pg. 346). In addition, long-term average monthly water
temperatures and average monthly water temperatures by water year in the lower Yuba River
would not exceed 65ºF under the CEQA Yuba Accord Alternative.
Under the CEQA Yuba Accord Alternative, long-term average water temperatures at Daguerre
Point Dam during the April through July period would be essentially equivalent during most
months with the exception of July, when they would be 0.4ºF higher compared those under the
CEQA No Project Alternative (Appendix F4, 3 vs. 2, pg. 223). Surface water is diverted from
Daguerre Point Dam to irrigate rice fields from May through July (see Section 9.2.1.1). The
average water temperatures during these times would not exceed about 58ºF under either
alternative. For all water years, average monthly water temperatures at Daguerre Point Dam
would be essentially equivalent to the CEQA No Project Alternative and generally remain
below 60ºF. There would be no occurrences under either the CEQA Yuba Accord Alternative,
or the CEQA No Project Alternative during which monthly mean water temperatures exceed
65ºF (Appendix F4, 3 vs. 2, pg. 224 through 235).
Overall, lower Yuba River water temperatures under the CEQA Yuba Accord Alternative
would be similar to those under the CEQA No Project Alternative. Water temperature changes
occurring in the lower Yuba River would not be sufficient frequency and magnitude to result in
adverse impacts to designated beneficial uses (e.g., agriculture) or regulatory standards.
Therefore, the CEQA Yuba Accord Alternative, compared to the CEQA No Project Alternative,
would not unreasonably affect water quality in the lower Yuba River.
Impact 9.2.3-4: Decreases in Oroville Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Long-term average end-of-month Oroville Reservoir storage and average monthly storage by
water year type would be essentially equivalent under the CEQA Yuba Accord Alternative, and
CEQA No Project Alternative (Appendix F4, 3 vs. 2, pg. 406). During all months, the
cumulative reservoir storage distributions would be essentially equivalent under the CEQA
Yuba Accord Alternative, relative to the CEQA No Project Alternative over 90 percent of the
time, with the exception of June when reservoir storage would be higher approximately 10
percent of the time, and essentially equivalent 90 percent of the time (Appendix F4, 3 vs. 2, pg.
431 through 442). Therefore, the CEQA Yuba Accord Alternative, compared to the CEQA No
Project Alternative would not unreasonably affect water quality in Oroville Reservoir.

Essentially equivalent refers to water temperature differences between the alternative and the basis of comparison
that are less than 0.3 ºF (see Section 9.2.1).
15
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Impact 9.2.3-5: Changes in monthly mean flows in the Feather River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly flows or average monthly flows
by water year type in the Feather River below the Fish Barrier Dam under the CEQA Yuba
Accord Alternative, relative to the CEQA No Project Alternative (Appendix F4, 3 vs. 2, pg. 505).
Long-term average monthly flows in the Feather River below the Thermalito Afterbay Outlet
would be 5 percent lower in June and 2 percent lower in September under the CEQA Yuba
Accord Alternative, relative to the CEQA No Project Alternative, and essentially equivalent16 or
up to about 3 percent higher during all other months (Appendix F4, 3 vs. 2, pg. 603). Long-term
average monthly flows in the Feather River at the mouth under the CEQA Yuba Accord
Alternative would be up to approximately 8 percent higher from July through October and
essentially equivalent to approximately 3 percent lower from November through June
(Appendix F4, 3 vs. 2, pg. 775). Decreases in average monthly flow below the Thermalito
Afterbay Outlet and at the mouth of the Feather River would range from 1 percent lower to
approximately 17 percent lower during all water years. In addition, during July, August,
September, and October of critical water years, flows would be up to 12 percent higher under
the CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative.
During low flow conditions occurring from September through November, below the
Thermalito Afterbay Outlet under the CEQA Yuba Accord Alternative would be essentially
equivalent about 60 to 85 percent of the time, and higher about 40 percent to 15 percent of the
time (Appendix F4, 3 vs. 2, pg. 628 through 639). During low flow conditions (i.e., lowest 25
percent of the monthly cumulative probability distribution) at the mouth of the Feather River
occurring from September through November, flows under the CEQA Yuba Accord Alternative
are essentially equivalent about 15 to 45 percent of the time, and higher about 85 percent to 55
percent of the time (Appendix F4, 3 vs. 2, pg. 800 through 811).
Overall, lower Feather River flows under the CEQA Yuba Accord Alternative would not
substantially change compared to the CEQA No Project Alternative and, thus, would not be
expected to degrade water quality or adversely affect beneficial uses. Therefore, the CEQA
Yuba Accord Alternative, compared to the CEQA No Project Alternative, would not
unreasonably affect water quality in the lower Feather River.
Impact 9.2.3-6: Changes in monthly mean water temperatures in the Feather River that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly water temperatures or average
monthly water temperatures by water year type under the CEQA Yuba Accord Alternative,
relative to the CEQA No Project Alternative below the Fish Barrier Dam (Appendix F4, 3 vs. 2,
pg. 554).
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type in the lower Feather River below the
Thermalito Afterbay Outlet (Appendix F4, 3 vs. 2, pg. 677) and at the mouth (Appendix F4, 3 vs.
2, pg. 824) under the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative would be essentially equivalent with the exception of June and July of above normal
water years when they would be 0.4ºF higher and 0.3ºF lower below the Thermalito Afterbay
Outlet. Water temperatures below the Thermalito Afterbay Outlet would be essentially
equivalent during all months under the CEQA Yuba Accord Alternative, relative to the CEQA
16

Differences in flow less than or equal to 1 percent are considered essentially equivalent (see Section 9.2.1).
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No Project Alternative, 90 percent to 100 percent of the time over the cumulative water
temperature distribution (Appendix F4, 3 vs. 2, pg. 707 through 713). At the mouth of the
Feather River, water temperatures would be essentially equivalent about 95 percent to 100
percent of the time during all months of the cumulative water temperature distribution with the
exception of May and July (Appendix F4, 3 vs. 2, pg. 849 through 860). During May water
temperatures would be essentially equivalent about 60 percent of the time and higher up to
0.8ºF about 40 percent of the time. During the highest 25 percent of the cumulative water
temperature distribution (i.e., highest 25 percent of water temperatures), water temperatures in
May would be on average 0.5ºF higher about 40 percent of the time and slightly lower or
essentially equivalent for the remainder of the distribution. During July, water temperatures
under the CEQA Yuba Accord Alternative would be essentially equivalent about 15 percent of
the time and slightly lower 85 percent of the time over the cumulative water temperature
distribution, relative to the CEQA No Project Alternative.
Overall, lower Feather River water temperatures under the CEQA Yuba Accord Alternative
would be similar to those under the CEQA Existing Condition. Water temperature changes
occurring in the lower Feather River would not be sufficient frequency and magnitude to result
in adverse impacts to designated beneficial uses (e.g., agriculture) or regulatory standards.
Therefore, the CEQA Yuba Accord Alternative, compared to the CEQA No Project Alternative,
would not unreasonably affect water quality in the lower Feather River.
Impact 9.2.3-7: Changes in monthly mean flows in the Sacramento River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
Long-term average monthly flows in the Sacramento River below the confluence of the Feather
River under the CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative
would be approximately 1 percent lower in December and June, and essentially equivalent or
up to about 3 percent higher during all other months (Appendix F4, 3 vs. 2, pg. 882). Long-term
average monthly flows in the Sacramento River at Freeport under the CEQA Yuba Accord
Alternative would be up to approximately 3 percent higher from July to October and essentially
equivalent to approximately 1 percent lower during all other months (Appendix F4, 3 vs. 2, pg.
1005). Decreases in average monthly flow below the Feather River confluence and at Freeport
would not exceed 6 percent during all water years. In addition, during July, August,
September, and October of all water years, flows would be higher up to about 4 percent under
the CEQA Yuba Accord Alternative. Therefore, the CEQA Yuba Accord Alternative, compared
to the CEQA No Project Alternative, would not unreasonably affect water quality in the
Sacramento River.
Impact 9.2.3-8: Changes in monthly mean water temperatures in the Sacramento River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type in the Sacramento River below the
Feather River confluence (Appendix F4, 3 vs. 2, pg. 956) and at Freeport (Appendix F4, 3 vs. 2,
pg. 1054) under the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative would be essentially equivalent except during August of wet, above normal, below
normal, and dry water years when they would be up to 0.4ºF lower and 0.3ºF below the Feather
River confluence.
Water temperatures below the Feather River confluence and at Freeport would be essentially
equivalent approximately 100 percent of the time over the cumulative water temperature
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distribution with the exception of August at the mouth of the Feather River when water
temperatures would be essentially equivalent about 50 percent of the time, and slightly lower 50
percent of the time over the cumulative water temperature distribution (Appendix F4, 3 vs. 2,
pg. 981 through 992). Therefore, the CEQA Yuba Accord Alternative, compared to the CEQA
No Project Alternative, would not unreasonably affect water quality in the Sacramento River.
Impact 9.2.3-9: Changes to the monthly mean location of X2 that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The location of the estuarine salinity gradient is regulated during the months of February
through June by the location of X2 objective in the 1995 WQCP (D-1641). The X2 location must
remain downstream of the Confluence of the Sacramento and San Joaquin rivers17 (River
Kilometer 81, located upstream from the Golden Gate Bridge) for the entire 5-month period.
The X2 objective also specifies the number of days each month that that location of X2 must be
downstream of Chipps Island (RK 74) or downstream of Roe Island18 (RK 64). However, due to
DSM2 modeling limitations these two locations are not evaluated (see Section 9.2.1.2).
The long-term average monthly mean X2 location from February through June under the CEQA
Yuba Accord Alternative and the CEQA No Project Alternative are presented in Table 9-17.
During all months of the year, the long-term average and average location of X2 by water year
would remain essentially equivalent during most months under CEQA Yuba Accord
Alternative, relative to the CEQA No Project Alternative over the 72-year simulation period.
Differences in X2 location under the CEQA Yuba Accord Alternative, relative to the CEQA No
Project Alternative would not exceed 0.4 percent (Appendix F4, 3 vs. 2, pg. 1189).
There would be two additional occurrences under the CEQA Yuba Accord Alternative,
compared to the CEQA Existing Condition when the monthly mean X2 location would be
upstream of River Kilometer (RK) 81 in February of above normal and wet water years. The
magnitude of these upstream shifts in X2 location would be 0.6 KM and 0.9 KM (Appendix F4, 3
vs. 2, pg. 1214 through 1225).
Table 9-17. Monthly Mean X2 Location (RK) from February Through June Over the 72-year
Simulation Period Under the CEQA Yuba Accord Alternative and the CEQA No Project Alternative
Alternative
CEQA Yuba Accord Alternative
CEQA No Project Alternative

Monthly Mean X2 Location (RK)
Feb
Mar
71.5
66.5
71.3
66.4

Apr
66.0
66.0

May
67.9
67.9

Jun
70.1
70.0

Delta outflow objectives established in SWRCB D-1641 extend throughout the year. For the
February though June period under the CEQA Yuba Accord Alternative, Delta outflow
objectives are met by compliance with the X2 objective. Delta outflow objectives are met during
the remaining months of the year by a minimum outflow schedule, as defined in the SWRCB D1641. Overall, simulated changes in the monthly mean X2 location under the CEQA Yuba
Accord Alternative, compared to the CEQA No Project Alternative, would not be of sufficient
magnitude or frequency to adversely impact water quality resources in the Delta. Therefore,
the CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect water quality in the Delta.

17
18

Also referred to as Collinsville.
Also referred to as the Port Chicago EC monitoring station.
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Impact 9.2.3-10: Changes to monthly mean Delta outflow that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
As described above, Delta outflow objectives established in SWRCB D-1641 extend throughout
the year and are met by compliance with the X2 objective during the February though June
period. Delta outflow objectives are met during the remaining months of the year by a
minimum outflow schedule, as defined in the SWRCB D-1641. Over the entire 72-year period of
simulated October through September outflows, differences in long-term average Delta
outflows and average monthly outflows by water year type under the CEQA Yuba Accord
Alternative, relative to the CEQA No Project Alternative would not exceed 5 percent (Appendix
F4, 3 vs. 2, pg. 1140). Average monthly flows under both the CEQA Yuba Accord Alternative
and the CEQA No Project Alternative meet minimum outflow requirements, as defined in the
SWRCB D-1641. Therefore, the CEQA Yuba Accord Alternative, relative to the CEQA No
Project Alternative, would not unreasonably affect Delta water quality.
Impact 9.2.3-11: Changes to monthly mean E/I ratios that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The Delta E/I ratio limits, established in SWRCB D-1641, specify that up to 35 percent of Delta
inflows may be exported during the February through June period, and up to 65 percent of
Delta inflows may be exported during the remaining months (i.e., July through January). These
limits would be consistently met under both the CEQA Yuba Accord Alternative and the CEQA
No Project Alternative. In addition, there would be no measurable differences in average
monthly E/I ratios between the CEQA Yuba Accord Alternative and the CEQA No Project
Alternative during most months, and differences that would occur would not exceed 5 percent
(Appendix F4, 3 vs. 2, pg. 1238). Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA No Project Alternative, would not unreasonably affect Delta water quality.
Impact 9.2.3-12: Salinity changes in the Sacramento River at Emmaton that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Emmaton during the April
through August period range from 450 to 2,780 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Emmaton under the CEQA Yuba Accord Alternative, relative to
the No Project Alternative, would range from 5.5 percent lower in August to 4.5 percent higher
in June. Average salinities by water year type would decrease by five percent or more (up to
11.8 percent) during July, August and September of above normal and below normal years, and
July of critical years. In addition, average salinities by water year type increase by five percent
or more (up to 7.8 percent) during January of wet and dry years, May and June of dry years,
and June of critical years (Appendix F5, 3 vs. 2, pg. 1).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than the CEQA No Project Alternative by ten percent or
more (up to 15.0 percent) during 7 of the 192 months modeled, and higher by ten percent or
more (up to 15.2 percent) during 7 of the 192 months modeled. As a result of the decreases in
monthly average salinities under the CEQA Yuba Accord Alternative, modeled EC values
between April and August would be in compliance with D-1641 standards 4 additional times
(all critical years in August), relative to the No Project Alternative. In addition, during the 13
modeled months in which neither the alternative nor the basis of comparison would comply
with D-1641 standards, EC conditions would measurably improve (by up to 15.0 percent) under
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the CEQA Yuba Accord Alternative during 8 months, and would decline (by 6.6 percent)
during 1 month (Appendix F5, 3 vs. 2, pg. 2 through 13).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Yuba Accord Alternative, compared to the CEQA No Project Alternative, generally
would occur during dry and critical years (Table 9-18). During January and February, this is
primarily due to the assumptions in the monthly model that relate to reservoir refill operations
in New Bullards Bar and San Luis reservoirs. The modeling assumptions are designed such
that the amount of lower Yuba River water available for Delta export would be reduced during
the New Bullards Bar Reservoir refill period. Similarly, because water would be available
during the wetter winter months when the Delta is in excess conditions, the model also selected
this time to repay storage debt in San Luis Reservoir, which would be achieved by increasing
exports. However, if both of these operations occurred at the same time, there would be greater
exports but less Delta inflow due to reduced lower Yuba River outflows. In combination, both
of these modeled operations contributed to the increases in salinity exhibited in the January and
February output.
Table 9-18. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
by Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA No Project
Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
941
612
--265 - 2,035
436 - 2,308

Salinity Change (μS/cm)
% Difference
Month(s) and Number of Occurrencesb
(min - max)a
15
Jan (1)
9
Dec (1)
----5 - 15
Dec (1), Jan (2), Feb (1), May (3), Jun (2),
6 - 15
Dec (1), Jan (1), Feb (1), May (2), Jun (3)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16- year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent, relative to the basis of comparison.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality (Table 9-19).
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Table 9-19. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative,
Compared to the CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

1,059

1,236

895

411

1,073

1,255

916

414

1987

2,128

1,321

456

188

2,036

1,257

460

189

1990

1,811

880

402

532

1,808

953

436

548

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
14
19
21
3
(1%)
(2%)
(2%)
(1%)
-93
-63
4
1
(-4%) (-5%)
(1%)
(0%)
-3
74
34
16
(0%)
(8%)
(8%)
(3%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.3-13: Salinity changes in the San Joaquin River at Jersey Point that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Jersey Point during the April
through August period range from 450 to 2,200 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Jersey Point under the CEQA Yuba Accord Alternative, relative
to the CEQA No Project Alternative, would range from 4.4 percent lower in August to 5.3
percent higher in January. Average salinities by water year type would decrease by five percent
or more (up to 10.2 percent) during July, August and September of above normal and below
normal years, and July and August of critical years. In addition, average salinities by water
year type would increase by five percent or more (up to 7.7 percent) during January of wet and
dry years (Appendix F5, 3 vs. 2, pg. 14).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than under the CEQA No Project Alternative by ten percent
or more (up to 17.0 percent) during 7 of the 192 months modeled, and higher by ten percent or
more (up to 19.1 percent) during 6 of the 192 months modeled. As a result of the decreases in
monthly average salinities under the CEQA Yuba Accord Alternative, modeled EC values
between April and August would be in compliance with D-1641 standards during 5 additional
months (1 above normal, 1 below normal, 1 dry, and 1 critical year in July; 1 critical year in
August), relative to the CEQA No Project Alternative. In addition, during the 21 months in
which neither alterative would comply with D-1641 salinity standards, EC conditions would
measurably improve (by up to 15.3 percent) under the CEQA Yuba Accord Alternative during 8
months, and would measurably decline (by up to 7.9 percent) during 9 months (Appendix F5, 3
vs. 2, pg. 15 through 26).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Yuba Accord Alternative, compared to the CEQA No Project Alternative, generally
would occur during wet, dry, and critical years (Table 9-20). During January and February, this
is primarily due to the assumptions in the monthly model that relate to reservoir refill
operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
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combination, both of these modeled operations contributed to the increases in salinity exhibited
in the January and February output.
Table 9-20. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, by Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA No
Project Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
453 - 1,545
1,029
--380 - 1,925
475 - 2,430

Salinity Change (μS/cm)
% Difference
Month(s) and Number of Occurrencesb
a
(min - max)
5 - 11
Jan (1), Feb (1), Jul (1)
7
Dec (1)
----6 -16
Dec (1), Jan (3), Feb (3), Jul (1)
5 - 19
Dec (1), Jan (2), Feb (2), May (1), Jun (1), Jul (2)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-21).
Table 9-21. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative,
Compared to the CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

1,736

1,792

1,586

789

1,756

1,816

1,598

796

1987

2,022

1,785

953

275

1,906

1,688

944

277

1990

2,508

1,817

792

542

2,496

2,006

880

556

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
19
24
12
7
(1%)
(1%)
(1%)
(1%)
-115
-97
-9
2
(-6%)
(-5%)
(-1%)
(1%)
-13
189
88
14
(-1%) (10%) (11%)
(3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-14: Salinity changes in the San Joaquin River at Airport Way Bridge (Vernalis)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Airport Way
Bridge (Vernalis) are 700 μS/cm during the April through August period, and 1,000 μS/cm
during the September through March period.
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Long-term average salinities and average salinities by water year type under the CEQA Yuba
Accord Alternative demonstrate no change in EC values, relative to the CEQA No Project
Alternative (Appendix F5, 3 vs. 2, pg. 27). Similarly, monthly average salinities would be
identical under each alternative, and consequently do not indicate changes in the ability to meet
D-1641 compliance standards. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA No Project Alternative, would not unreasonably affect Delta water quality.
Impact 9.2.3-15: Salinity changes in the San Joaquin River at Brandt Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Brandt Bridge
are 700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities and average salinities by water year type under the CEQA Yuba
Accord Alternative would have only negligible changes in EC values (i.e., up to 0.3 percent),
relative to the CEQA No Project Alternative (Appendix F5, 3 vs. 2, pg. 40). Monthly average
salinities also would remain similar under each alternative, with only 16 of the 192 months
modeled indicating any difference and a maximum relative change of 1.3 percent (Appendix F5,
3 vs. 2, pg. 41 through 52). Consequently, monthly average salinities do not indicate changes in
the ability to meet D-1641 compliance standards. Therefore, implementation of the CEQA Yuba
Accord Alternative, relative to the CEQA No Project Alternative, would not unreasonably affect
Delta water quality.
Impact 9.2.3-16: Salinity changes in Middle River near Old River that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Middle River near Old River are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities under the CEQA Yuba Accord Alternative would remain
essentially equivalent (i.e., less than 1.0 percent change) to those under the CEQA No Project
Alternative during all months of the year. In addition, changes in average salinities by water
year type under the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative, would not exceed 1.5 percent. Monthly average salinities also would remain
similar under each alternative, with a maximum relative change of 2.3 percent (Appendix F5, 3
vs. 2, pg. 53). Consequently, monthly average salinities would not indicate changes in the
ability to meet D-1641 compliance standards. Therefore, implementation of the CEQA Yuba
Accord Alternative, relative to the CEQA No Project Alternative, would not unreasonably affect
Delta water quality.
Impact 9.2.3-17: Salinity changes in Old River at Tracy Road Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Old River at Tracy Road Bridge are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities under the CEQA Yuba Accord Alternative would remain
essentially equivalent (i.e., less than 1.0 percent change) to those under the CEQA No Project
Alternative during all months of the year. In addition, changes in average salinities by water
year type under the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative, would not exceed 1.6 percent. Monthly average salinities also would remain
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similar under each alternative, with a maximum relative change of 4.3 percent (Appendix F5, 3
vs. 2, pg. 66). Consequently, monthly average salinities would not change the ability to meet D1641 compliance standards. Therefore, implementation of the CEQA Yuba Accord Alternative,
relative to the CEQA No Project Alternative, would not unreasonably affect Delta water quality.
Impact 9.2.3-18: Salinity changes in Old River at Highway 4 (CCWD Los Vaqueros Intake)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
CCWD’s Los Vaqueros Intake and pumping plant is located just upstream of the Highway 4
Bridge. Because the Los Vaqueros Intake is located directly on Old River and is several miles
upstream from the mouth of Rock Slough, the EC measurements at the Los Vaqueros Intake are
usually lower than corresponding EC measurements at CCWD’s Pumping Plant #1
(Reclamation and DWR 2005). Los Vaqueros Reservoir is used to provide emergency storage
and water quality “blending” water to reduce chloride concentrations in CCWD’s delivered
water. As described in Reclamation’s OCAP (Reclamation 2004), CCWD only is able to fill Los
Vaqueros Reservoir when water quality conditions in the Delta are good, which generally
occurs from January through July. There are no applicable EC objectives for Old River at
Highway 4 (CCWD Los Vaqueros Intake) in D-1641.
Long-term average salinities at Highway 4 under the CEQA Yuba Accord Alternative, relative
to the CEQA No Project Alternative, would range from 4.2 percent lower in August to 3.5
percent higher in February. Average salinities by water year type would decrease by five
percent or more (up to 9.8 percent) during August and September of above normal and below
normal years, and August of critical years. In addition, average salinities by water year type
would increase by five percent or more (5.3 percent) during January of dry years (Appendix F5,
3 vs. 2, pg. 79).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than those under the CEQA No Project Alternative by ten
percent or more (up to 18.9 percent) during 3 of the 192 months modeled, and higher by ten
percent or more (up to 18.9 percent) during 2 of the 192 months modeled (Appendix F5, 3 vs. 2,
pg. 81 through 91).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Yuba Accord Alternative, compared to the CEQA No Project Alternative, generally
would occur during dry and critical years (Table 9-22). During January and February, this is
primarily due to the assumptions in the monthly model that relate to reservoir refill operations
in New Bullards Bar and San Luis reservoirs. The modeling assumptions are designed such
that the amount of lower Yuba River water available for Delta export would be reduced during
the New Bullards Bar Reservoir refill period. Similarly, because water would be available
during the wetter winter months when the Delta is in excess conditions, the model also selected
this time to repay storage debt in San Luis Reservoir, which would be achieved by increasing
exports. However, if both of these operations occurred at the same time, there would be greater
exports but less Delta inflow due to reduced lower Yuba River outflows. In combination, both
of these modeled operations contributed to the increases in salinity exhibited in the January and
February output.
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Table 9-22. Differences in Monthly Mean Salinity (μS/cm) in the Old River at Highway 4 (Los
Vaqueros Intake), by Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the
CEQA No Project Alternative
Increases ≥ 5%
(min - max)a
487
----406 - 664
429 - 920

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
9
----6 - 16
5 - 19

Month(s) and Number of Occurrencesb
Feb (1)
----Jan (1), Feb (2), Jun (1), Jul (1), Aug (1)
Jan (2), Feb (2), Mar (1), Jun (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent, relative to the basis of comparison.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-23).
Table 9-23. Differences in Monthly Mean Salinity (μS/cm) in Old River at Highway 4 (CCWD Los
Vaqueros Intake), for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord
Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

572

656

739

484

576

664

748

488

1987

673

650

662

380

662

608

644

379

1990

688

878

586

376

685

921

663

397

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
4
8
8
3
(1%)
(1%)
(1%)
(1%)
-12
-42
-18
-2
(-2%) (-6%)
(-3%)
(0%)
-3
42
77
21
(0%)
(5%)
(13%)
(6%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-19: Salinity changes at CCWD Pumping Plant #1 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
Sources of chlorides in Rock Slough include seawater, which intrudes into the Delta when
freshwater outflow from the Delta is low, local drainage and seepage from adjacent lands, and
the Sacramento and San Joaquin rivers. However, seawater and local drainage are of primary
concern (DWR 2003b). There are no applicable EC objectives for CCWD Pumping Plant #1 in
D-1641.
Long-term average salinities at CCWD Pumping Plant #1 under the CEQA Yuba Accord
Alternative, relative to the CEQA No Project Alternative, would range from 4.6 percent lower in
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August to 3.6 percent higher in February. Average salinities by water year type would decrease
by five percent or more (up to 10.2 percent) during August and September of above normal and
below normal years, October of below normal years, and August of critical years. In addition,
average salinities by water year type would increase by five percent or more (up to 5.5 percent)
during January and February of dry years (Appendix F5, 3 vs. 2, pg. 92).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than those under the CEQA No Project Alternative by ten
percent or more (up to 19.4 percent) during 4 of the 192 months modeled, and higher by ten
percent or more (up to 20.0 percent) during 3 of the 192 months modeled (Appendix F5, 3 vs. 2,
pg. 93 through 104).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Yuba Accord Alternative, compared to the CEQA No Project Alternative, generally
would occur during dry and critical years (Table 9-24). During January and February, this is
primarily due to the assumptions in the monthly model that relate to reservoir refill operations
in New Bullards Bar and San Luis reservoirs. The modeling assumptions are designed such
that the amount of lower Yuba River water available for Delta export would be reduced during
the New Bullards Bar Reservoir refill period. Similarly, because water would be available
during the wetter winter months when the Delta is in excess conditions, the model also selected
this time to repay storage debt in San Luis Reservoir, which would be achieved by increasing
exports. However, if both of these operations occurred at the same time, there would be greater
exports but less Delta inflow due to reduced lower Yuba River outflows. In combination, both
of these modeled operations contributed to the increases in salinity exhibited in the January and
February output.
Table 9-24. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, by
Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA No Project
Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
(min - max)a
648
----336 - 820
395 - 1,070

Salinity Change (μS/cm)
% Difference
Month(s) and Number of Occurrencesb
(min - max)a
10
Feb (1)
--------5 - 20
Jan (1), Feb (3), Jul (1), Aug (1)
6 - 20
Jan (2), Feb (2), Mar (1), Jun (1), Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent, relative to the basis of comparison.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-25).
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Table 9-25. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, for
Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative,
Compared to the CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

637

744

852

542

642

753

862

546

1987

760

756

771

378

754

707

749

377

1990

742

1,028

657

391

739

1,070

747

411

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
4
9
10
4
(1%)
(1%)
(1%)
(1%)
-5
-49
-22
-1
(-1%) (-7%)
(-3%)
(0%)
-3
42
90
20
(0%)
(4%)
(14%)
(5%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-20: Salinity changes in the West Canal at the mouth of Clifton Court Forebay
(SWP Banks Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The SWP Banks Pumping Plant supplies water to the South Bay Aqueduct and the California
Aqueduct. The applicable EC objective for the West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) is 1,000 μS/cm between October and September.
Long-term average salinities at Clifton Court Forebay under the CEQA Yuba Accord
Alternative, relative to the CEQA No Project Alternative, would range from 3.6 percent lower in
September to 3.4 percent higher in February. Average salinities by water year type would
decrease by five percent or more (up to 9.1 percent) during August and September of below
normal and critical years, and September of above normal years. In addition, average salinities
by water year type would not increase by five percent or more during any month or water year
type (Appendix F5, 3 vs. 2, pg. 105).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would lower than those under the CEQA No Project Alternative by ten
percent or more (up to 17.2 percent) during 5 of the 192 months modeled, and higher by ten
percent or more (up to 18.2 percent) during 2 of the 192 months modeled (Appendix F5, 3 vs. 2,
pg. 106 through 117). Modeled monthly average EC values under both alternatives between
October and September would consistently be in compliance with D-1641 standards.
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Yuba Accord Alternative, compared to the CEQA No Project Alternative, generally
would occur during dry and critical years (Table 9-26). During January and February, this is
primarily due to the assumptions in the monthly model that relate to reservoir refill operations
in New Bullards Bar and San Luis reservoirs. The modeling assumptions are designed such
that the amount of lower Yuba River water available for Delta export would be reduced during
the New Bullards Bar Reservoir refill period. Similarly, because water would be available
during the wetter winter months when the Delta is in excess conditions, the model also selected
this time to repay storage debt in San Luis Reservoir, which would be achieved by increasing
exports. However, if both of these operations occurred at the same time, there would be greater
exports but less Delta inflow due to reduced lower Yuba River outflows. In combination, both
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of these modeled operations contributed to the increases in salinity exhibited in the January and
February output
Table 9-26. Differences in Monthly Mean Salinity (μS/cm) in West Canal at the Mouth of Clifton
Court Forebay (SWP Banks Pumping Plant), by Water Year Type, Under the CEQA Yuba Accord
Alternative, Compared to the CEQA No Project Alternative
Increases ≥ 5%
a
(min - max)
------424 - 630
443 - 724

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

Salinity Change (μS/cm)
% Difference
a
(min - max)
------7 - 12
5 - 18

Month(s) and Number of
b
Occurrences
------Jan (1), Feb (1), Jul (1), Aug (1)
Jan (1), Feb (2), Mar (1), Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent, relative to the basis of comparison.

b

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-27).
Table 9-27. Differences in Monthly Mean Salinity (μS/cm) in West Canal at the Mouth of Clifton
Court Forebay (SWP Banks Pumping Plant), for Periods with Refined Modeling Assumptions,
Under the CEQA Yuba Accord Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

522

601

694

569

524

607

700

571

1987

611

611

672

562

606

586

660

561

1990

606

784

615

551

604

811

679

569

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
3
6
6
3
(0%)
(1%)
(1%)
(0%)
-6
-25
-12
-1
(-1%) (-4%)
(-2%)
(0%)
-2
27
64
18
(0%)
(3%)
(10%)
(3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-21: Salinity changes in the Delta-Mendota Canal at the Jones Pumping Plant
(CVP Jones Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The Delta-Mendota Canal at the Jones Pumping Plant supplies drinking water to Jones and
other communities. The applicable EC objective for the Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) is 1,000 μS/cm between October and September.
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Long-term average salinities at Jones Pumping Plant under the CEQA Yuba Accord Alternative,
relative to the CEQA No Project Alternative, would range from 3.4 percent lower in August to
2.0 percent higher in February. Average salinities by water year type would decrease by five
percent or more (up to 7.3 percent) during August and September of below normal years,
September of above normal years, and August of critical years. In addition, average salinities
by water year type would not increase by five percent or more during any month or water year
type (Appendix F5, 3 vs. 2, pg. 118).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than those under the CEQA No Project Alternative by ten
percent or more (up to 17.7 percent) during 2 of the 192 months modeled, and higher by ten
percent or more (12.4 percent) during 1 of the 192 months modeled. Modeled monthly average
EC values under both alternatives between October and September would consistently be in
compliance with D-1641 standards (Appendix F5, 3 vs. 2, pg. 119 through 130).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition, generally
would occur during dry and critical years (Table 9-28). During January and February, this is
primarily due to the assumptions in the monthly model that relate to reservoir refill operations
in New Bullards Bar and San Luis reservoirs. The modeling assumptions are designed such
that the amount of lower Yuba River water available for Delta export would be reduced during
the New Bullards Bar Reservoir refill period. Similarly, because water would be available
during the wetter winter months when the Delta is in excess conditions, the model also selected
this time to repay storage debt in San Luis Reservoir, which would be achieved by increasing
exports. However, if both of these operations occurred at the same time, there would be greater
exports but less Delta inflow due to reduced lower Yuba River outflows. In combination, both
of these modeled operations contributed to the increases in salinity exhibited in the January and
February output.
Table 9-28. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant), by Water Year Type, Under the CEQA Yuba
Accord Alternative, Compared to the CEQA No Project Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
------454 - 622
699 - 739

Salinity Change (μS/cm)
% Difference
a
(min - max)
------6-8
7-12

b

Month(s) and Number of Occurrences
------Jan (1), Jul (1), Aug (1)
Feb (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-29).
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Table 9-29. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the CEQA No Project
Alternative
Monthly Mean Salinity (μS/cm)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

531

610

701

602

533

614

706

605

1987

609

618

681

586

605

596

671

585

1990

612

774

641

572

610

795

698

590

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
2
5
5
2
(0%)
(1%)
(1%)
(0%)
-5
-22
-11
-1
(-1%) (-4%)
(-2%)
(0%)
-2
22
57
18
(0%)
(3%)
(9%)
(3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-22: Salinity changes at Middle River at Victoria Canal that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Middle River at Victoria Canal is an indicator of central Delta water quality and the water
quality at Victoria Island agricultural siphons. There are no applicable EC objectives for Middle
River at Victoria Canal noted in D-1641.
Long-term average salinities at Victoria Canal under the CEQA Yuba Accord Alternative,
relative to the CEQA No Project Alternative, would range from 2.6 percent lower in August to
2.3 percent higher in February. Average salinities by water year type would decrease by five
percent or more (up to 6.3 percent) during September of below normal years and August of
critical years. In addition, average salinities by water year type under the CEQA Yuba Accord
Alternative would not increase by five percent or more during any month or water year type
(Appendix F5, 3 vs. 2, pg. 131).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than those under the CEQA No Project Alternative by ten
percent or more (up to 14.8 percent) during 2 of the 192 months modeled, and higher by ten
percent or more (15.4 percent) during 1 of the 192 months modeled (Appendix F5, 3 vs. 2, pg.
132 through 143).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Yuba Accord Alternative, compared to the CEQA No Project Alternative, generally
would occur during dry and critical years (Table 9-30). During January and February, this is
primarily due to the assumptions in the monthly model that relate to reservoir refill operations
in New Bullards Bar and San Luis reservoirs. The modeling assumptions are designed such
that the amount of lower Yuba River water available for Delta export would be reduced during
the New Bullards Bar Reservoir refill period. Similarly, because water would be available
during the wetter winter months when the Delta is in excess conditions, the model also selected
this time to repay storage debt in San Luis Reservoir, which would be achieved by increasing
exports. However, if both of these operations occurred at the same time, there would be greater
exports but less Delta inflow due to reduced lower Yuba River outflows. In combination, both
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of these modeled operations contributed to the increases in salinity exhibited in the January and
February output.
Table 9-30. Differences in Monthly Mean Salinity (μS/cm) in Victoria Canal, by Water Year Type,
Under the CEQA Yuba Accord Alternative, Compared to the CEQA No Project Alternative
Increases ≥ 5%
a
(min - max)
------454 - 622
699 - 739

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
------6-8
7-12

Month(s) and Number of
Occurrencesb
------Jan (1), Jul (1), Aug (1)
Feb (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent, relative to the basis of comparison.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-31).
Table 9-31. Differences in Monthly Mean Salinity (μS/cm) in Victoria Canal, for Periods with
Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the
CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

396

467

558

467

398

471

563

470

1987

494

482

560

471

493

463

546

469

1990

450

612

532

405

448

625

591

427

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
1
4
5
3
(0%)
(1%)
(1%)
(1%)
0
-20
-15
-2
(0%)
(-4%)
(-3%)
(0%)
-1
13
60
22
(0%)
(2%)
(11%)
(5%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-23: Salinity changes at the Stockton Intake that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
There are no applicable EC objectives for the Stockton Intake noted in D-1641. However, this
location is evaluated to address potential water quality concerns related to the City of
Stockton’s water supply intake. Long-term average salinities at the Stockton Intake under the
CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative, would range
from 3.2 percent lower in August to 2.5 percent higher in February. Average salinities by water
year type would decrease by five percent or more (up to 7.9 percent) during August and
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September of below normal years, September of above normal years, and August of critical
years. In addition, average salinities by water year type under the CEQA Yuba Accord
Alternative would not increase by five percent or more during any month or water year type
(Appendix F5, 3 vs. 2, pg. 144).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than the CEQA No Project Alternative by ten percent or
more (up to 16.7 percent) during 3 of the 192 months modeled, and higher by ten percent or
more (up to 16.1 percent) during 2 of the 192 months modeled (Appendix F5, 3 vs. 2, pg. 145
through 156).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Yuba Accord Alternative, compared to the CEQA No Project Alternative, generally
would occur during dry and critical years (Table 9-32). During January and February, this is
primarily due to the assumptions in the monthly model that relate to reservoir refill operations
in New Bullards Bar and San Luis reservoirs. The modeling assumptions are designed such
that the amount of lower Yuba River water available for Delta export would be reduced during
the New Bullards Bar Reservoir refill period. Similarly, because water would be available
during the wetter winter months when the Delta is in excess conditions, the model also selected
this time to repay storage debt in San Luis Reservoir, which would be achieved by increasing
exports. However, if both of these operations occurred at the same time, there would be greater
exports but less Delta inflow due to reduced lower Yuba River outflows. In combination, both
of these modeled operations contributed to the increases in salinity exhibited in the January and
February output.
Table 9-32. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, by Water Year
Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA No Project Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
------313 - 451
315 - 574

Salinity Change (μS/cm)
% Difference
a
(min - max)
------5 - 12
5 - 16

Month(s) and Number of
b
Occurrences
------Jan (1), Feb (1), Jun (1), Jul (1), Aug (1)
Jan (2), Feb (2), Mar (1), Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-33).
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Table 9-33. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, for Periods with
Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the
CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)

a

Year

CEQA No Project Alternative
Dec
Jan
Feb
Mar

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

1976

358

423

503

358

360

428

508

360

1987

409

421

462

341

402

399

452

340

1990

444

543

433

303

442

574

483

315

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
2
5
5
2
(1%)
(1%)
(1%)
(1%)
-7
-22
-10
-1
(-2%) (-5%)
(-2%)
(0%)
-2
31
49
12
(0%)
(6%)
(11%)
(4%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-24: Changes in chloride concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There is no applicable chloride ion concentration objective for Old River at Highway 4 (CCWD
Los Vaqueros Intake) in D-1641. However, this location is evaluated to address potential water
quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations at Highway 4 under the CEQA Yuba Accord
Alternative, relative to the CEQA No Project Alternative would range from 6.3 percent lower in
August to 8.2 percent higher in February. Differences in average chloride ion concentration by
water year type under the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative would not exceed about 5 percent except during August and September of above
normal and below normal years when they would be about 12 percent lower; during February
of dry years when they would be 12.7 percent higher; and during August of critical years when
they would be 10.3 percent lower (Appendix F5, 3 vs. 2, pg. 157).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would occur during 41 of the 192 months modeled. During these 41
months, chloride ion concentrations would be higher under the CEQA Yuba Accord Alternative
on 23 occasions and lower on 18 occasions, relative to the CEQA No Project Alternative.
Differences in monthly average chloride ion concentrations under the CEQA Yuba Accord
Alternative would be lower than the CEQA No Project Alternative by ten percent or more (up
to 23.7 percent) during 12 of the 192 months modeled and higher by ten percent or more (up to
74.8 percent) during 7 of the 192 months modeled (Appendix F5, 3 vs. 2, pg. 158 through 169).
Monthly average chloride ion concentrations from October through September are presented in
Table 9-34.
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Table 9-34. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Highway 4 (CCWD
Los Vaqueros Intake) from October Through September Over the 16-year Simulation Period Under
the CEQA Yuba Accord Alternative and the CEQA No Project Alternative
Alternative
CEQA Yuba
Accord
Alternative
CEQA No
Project
Alternative

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May Jun

Jul

Aug

Sep

126.9

102.0

102.5

89.7

70.1

44.5

37.0

41.3

46.9

54.9

92.5

126.3

129.3

102.7

102.0

86.3

64.8

44.2

36.9

41.2

45.3

54.8

98.7

132.3

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity. During January and
February, this is primarily due to the assumptions in the monthly model that relate to reservoir
refill operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
combination, both of these modeled operations contributed to the increases in chloride ion
concentrations exhibited in the January and February output.
While simplifying assumptions are required to model the system, those simplifying may require
more refined analysis for specific instances when modeling output appears to be nonrepresentative of anticipated operations. The refill related impacts described above are an
example of one of these instances; through a refinement of the New Bullards Bar Reservoir
target operating line (see Appendix D) for the CEQA No Project Alternative in December,
January, February and March of 1976, 1987, and 1990, additional, refined modeling shows that
refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-35).
Table 9-35. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at
Highway 4 (CCWD Los Vaqueros Intake, for Periods with Refined Modeling Assumptions, Under
the CEQA Yuba Accord Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

113

137

161

61

114

139

163

61

1987

142

135

139

45

139

123

133

45

1990

146

200

76

44

145

212

88

48

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
1
2
2
1
(1%)
(2%)
(1%)
(1%)
-3
-12
-5
0
(-2%) (-9%)
(-4%)
(-1%)
-1
12
12
3
(-1%)
(6%)
(15%)
(7%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
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Impact 9.2.3-25: Changes in chloride concentrations in CCWD Pumping Plant #1 (Rock
Slough) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for CCWD Pumping Plant #1
(Rock Slough) is 150 mg/l from year-round.
Long-term average chloride ion concentrations at the CCWD Pumping Plant #1 (Rock Slough)
under the CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative, would
range from 0.2 percent lower in July to 4.0 percent higher in February. Differences in average
chloride ion concentration by water year type would not exceed 5 percent except during August
and September of below normal years when they would be 12.8 percent and 13.2 percent lower;
August, September, and October of below normal years when they would be 7.2 percent, 11.9
percent, and 12.8 percent lower; February and June of dry years when they would be 6.7 percent
and 5.5 percent higher; and August of critical years when they would be 10.4 percent lower
(Appendix F5, 3 vs. 2, pg. 170).
Over the entire 16-year simulation period, monthly average chloride concentrations would
exceed 150 mg/l under both the CEQA No Project Alternative and CEQA No Project
Alternative during 42 of the 192 months modeled. During those 42 months when chloride ion
concentrations would exceed 150 mg/l, concentrations would be lower under the CEQA No
Project Alternative, relative to the CEQA Yuba Accord Alternative by 0.1 percent to 23.5 percent
on 26 occasions, and higher by 0.6 percent to 6.4 percent on 16 occasions (Appendix F5, 3 vs. 2,
pg. 171 through 182). There would also be 3 additional occurrences during above normal, dry
and critical years under the CEQA No Project Alternative when monthly average chloride ion
concentrations would exceed 150 mg/l by up to 20.6 percent, relative to the CEQA Yuba Accord
Alternative. Monthly average chloride ion concentrations from October through September are
presented in Table 9-36.
Table 9-36. Monthly Mean Chloride Ion Concentrations (mg/l) at CCWD Pumping Plant #1 (Rock
Slough) from October Through September Over the 16-year Simulation Period Under the CEQA
Yuba Accord Alternative and the CEQA No Project Alternative
Alternative
CEQA Yuba
Accord
Alternative
CEQA No
Project
Alternative

Monthly Average Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May
Jun

Oct

Nov

154.1

123.7

119.0

111.0

89.0

64.7

58.3

43.0

157.2

124.9

118.9

108.1

85.5

64.2

58.2

42.9

Jul

Aug

Sep

43.7

67.5

115.4

150.8

42.4

67.6

123.3

158.0

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity. During January and
February, this is primarily due to the assumptions in the monthly model that relate to reservoir
refill operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
combination, both of these modeled operations contributed to the increases in chloride ion
concentrations exhibited in the January and February output.
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While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-37).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Table 9-37. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at CCWD Pumping
Plant #1 (Rock Slough), for Periods with Refined Modeling Assumptions, Under the CEQA Yuba
Accord Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

113

135

147

90

114

137

149

91

1987

167

155

132

57

165

145

127

57

1990

158

185

108

61

156

193

123

64

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
1
2
2
1
(0%)
(1%)
(1%)
(1%)
-2
-11
-5
0
(-1%) (-7%)
(-3%)
(0%)
-2
8
16
4
(-1%)
(4%)
(15%)
(6%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.3-26: Changes in chloride concentrations in Old River at Rock Slough (CCWD
Intake) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
There is no applicable chloride ion concentration objectives for Old River at Rock Slough
(CCWD Intake) in D-1641. However, this location is evaluated to address potential water
quality concerns related to CCWD’s water supply intake. Long-term average chloride ion
concentrations in the Old River at Rock Slough (CCWD Intake) under the CEQA Yuba Project
Alternative, relative to the CEQA No Project Alternative, would range from 6.9 percent lower in
October to 8.9 percent higher in February. Differences in average chloride ion concentration by
water year type under the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative would not exceed about 5 percent except during July, August, and September of
above normal and below normal years when they would be 7 percent to 15 percent lower; and
during August of critical years when they would be 10.6 percent lower (Appendix F5, 3 vs. 2,
pg. 183).
Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the CEQA Yuba Accord Alternative or the CEQA No Project
Alternative. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent during 47 of the 192 months modeled. During these 47 months, chloride ion
concentrations would be higher under the CEQA Yuba Accord Alternative on 27 occasions and
lower on 20 occasions, relative to the CEQA No Project Alternative. Differences in chloride ion
concentrations equal to or greater than 10 percent would occur during 22 of the 192 months
modeled, and would be higher on 10 (up to 75.9 percent) occasions and lower on 12 (up to 24.0
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percent) occasions under the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative (Appendix F5, 3 vs. 2, pg. 184 through 195). Monthly average chloride ion
concentrations from October through September are presented in Table 9-38.
Table 9-38. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Rock Slough
(CCWD Intake) from October Through September Over the 16-year Simulation Period Under the
CEQA Yuba Accord Alternative and the CEQA No Project Alternative
Alternative
CEQA Yuba
Accord
Alternative
CEQA No
Project
Alternative

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

143.7

111.7

115.2

95.1

67.1

35.9

28.8

32.1

34.6

62.9

113.9

154.1

146.4

112.6

114.4

90.5

61.6

35.7

28.8

32.0

33.1

63.9

122.4

160.9

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity. During January and
February, this is primarily due to the assumptions in the monthly model that relate to reservoir
refill operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
combination, both of these modeled operations contributed to the increases in chloride ion
concentrations exhibited in the January and February output.
While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-39).
Table 9-39. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at Rock
Slough (CCWD Intake), for Periods with Refined Modeling Assumptions, Under the CEQA Yuba
Accord Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

135

158

177

57

136

161

180

58

1987

165

153

140

32

159

138

135

32

1990

182

224

73

37

181

242

85

39

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
2
3
3
1
(1%)
(2%)
(2%)
(1%)
-6
-14
-5
0
(-3%) (-9%)
(-4%)
(0%)
-1
18
12
2
(-1%)
(8%)
(16%)
(7%)

Values in parentheses represent the relative difference in monthly mean salinity.
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While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-27: Changes in chloride concentrations in West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the West Canal at the
mouth of Clifton Court Forebay (SWP Banks Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) under the CEQA Yuba Accord Alternative, relative to the
CEQA No Project Alternative, would range from 5 percent lower in August and September to
7.5 percent higher in February. Differences in average chloride ion concentration by water year
type under the CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative
would not exceed about 5 percent except during August and September of above normal years
when they would be 9 percent and 11.3 percent lower; August, September, and October when
they would be 9.9 percent, 12.0 percent, and 5.9 percent lower during below normal years; and
August and September when they would be 8.9 percent and 6.9 percent lower (Appendix F5, 3
vs. 2, pg. 196) .
Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the CEQA Yuba Accord Alternative or the CEQA No Project
Alternative. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent during 33 of the 192 months modeled. During these 33 months, chloride ion
concentrations would be higher under the CEQA Yuba Accord Alternative on 16 occasions and
lower on 18 occasions, relative to the CEQA No Project Alternative. Differences in chloride ion
concentrations equal to or greater than 10 percent occur during 13 of the 192 months modeled,
and would be higher on 6 (up to 54.6 percent) occasions and lower on 7 (up to 22.8 percent)
occasions under the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative (Appendix F5, 3 vs. 2, pg. 197 through 208). Monthly average chloride ion
concentrations from October through September are presented in Table 9-40.
Table 9-40. Monthly Mean Chloride Ion Concentrations (mg/l) in West Canal at the Mouth of
Clifton Court Forebay (SWP Banks Pumping Plant) from October Through September Over the 16year Simulation Period Under the CEQA Yuba Accord Alternative and the CEQA No Project
Alternative
Alternative
CEQA Yuba
Accord
Alternative
CEQA No
Project
Alternative

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

100.1

86.3

82.6

75.7

61.0

45.0

38.8

40.1

47.0

46.3

68.4

94.2

102.1

87.0

82.5

73.8

56.8

44.5

38.7

40.2

46.9

45.7

72.0

99.2

Oct

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity. During January and
February, this is primarily due to the assumptions in the monthly model that relate to reservoir
refill operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
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reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
combination, both of these modeled operations contributed to the increases in chloride ion
concentrations exhibited in the January and February output.
While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-42).
Table 9-41. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in West Canal at the
Mouth of Clifton Court Forebay (SWP Banks Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the CEQA No Project
Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

85

105

128

64

86

107

130

65

1987

110

107

121

59

109

100

116

58

1990

103

156

79

50

103

162

91

55

a

Absolute Difference
(Relative Difference)1
Dec
Jan
Feb
Mar
1
2
2
1
(1%)
(2%)
(1%)
(1%)
-1
-8
-4
0
(-1%) (-7%)
(-4%)
(-1%)
-1
6
12
4
(-1%)
(4%)
(15%)
(8%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-28: Changes in chloride concentrations in Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the Delta-Mendota Canal
at the Jones Pumping Plant (CVP Jones Pumping Plant) is 250 mg/l from October through
September.
Long-term average chloride ion concentrations in Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) under the CEQA Yuba Accord Alternative, relative to the
CEQA No Project Alternative, would range from 0.5 percent lower in August to 5.4 percent
higher in February. Differences in average chloride ion concentration by water year type under
the CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative would not
exceed approximately 5 percent except during August and September of above normal and
below normal years when they would be 6.8 percent to 9.4 percent lower; February of dry years
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when they would be 13.5 percent higher; and August of critical years when they would be 9.3
percent lower (Appendix F5, 3 vs. 2, pg. 209).
Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the CEQA Yuba Accord Alternative or the CEQA No Project
Alternative. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent would occur during 26 of the 192 months modeled. During these 26 months,
chloride ion concentrations would be higher under the CEQA Yuba Accord Alternative on 11
occasions and lower on 15 occasions, relative to the CEQA No Project Alternative. Differences
in chloride ion concentrations equal to or greater than 10 percent would occur during 8 of the
192 months modeled, and would be higher (up to 50.0 percent) on 3 occasions and lower (up to
22.2 percent) on 5 occasions under the CEQA Yuba Accord Alternative, relative to the CEQA
No Project Alternative (Appendix F5, 3 vs. 2, pg. 210 through 221). Monthly average chloride
ion concentrations from October through September are presented in Table 9-42.
Table 9-42. Monthly Mean Chloride Ion Concentrations (mg/l) in Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant) from October Through September Over the 16year Simulation Period Under the CEQA Accord Alternative and the CEQA No Project Alternative
Alternative
CEQA Yuba
Accord
Alternative
CEQA No
Project
Alternative

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

100.9

86.3

87.5

80.4

70.3

60.1

45.6

42.7

54.3

54.3

79.7

109.1

102.6

86.9

87.4

78.9

66.6

60.0

45.6

42.6

53.1

54.2

83.8

112.9

Oct

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity. During January and
February, this is primarily due to the assumptions in the monthly model that relate to reservoir
refill operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
combination, both of these modeled operations contributed to the increases in chloride ion
concentrations exhibited in the January and February output.
While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-43).
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Table 9-43. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Delta-Mendota
Canal at the Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the CEQA No Project
Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

92

111

134

78

93

113

135

79

1987

111

113

129

76

110

108

126

76

1990

112

152

84

74

111

157

93

77

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
1
1
0
(1%)
(1%)
(1%)
(0%)
-1
-5
-3
0
(-1%) (-5%)
(-2%)
(0%)
0
5
9
3
(0%)
(4%)
(10%)
(4%)

Values in parentheses represent the relative difference in monthly mean salinity..

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-29: Changes in chloride concentrations in Middle River at Victoria Canal that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
There is no applicable chloride ion concentration objective in Middle River at Victoria Canal in
D-1641. However, Middle River at Victoria Canal is an indicator of central Delta water quality
and water quality at the Victoria Island agricultural siphons, and is therefore evaluated.
Long-term average chloride ion concentrations in Middle River at Victoria Canal under the
CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative, would range
from 4.5 percent lower in August to 5.4 percent higher in February. Differences in average
chloride ion concentration by water year type under the CEQA Yuba Accord Alternative,
relative to the CEQA No Project Alternative would not exceed approximately 5 percent except
during September of above normal years when they would be 7.8 percent lower; August and
September of below normal years when they would be 7.0 percent and 9.4 percent lower; and
August and September of critical years when they would be 8.3 percent and 5.3 percent lower
(Appendix F5, 3 vs. 2, pg. 222).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would occur during 21 of the 192 months modeled. During these 21
months, chloride ion concentrations would be higher under the CEQA Yuba Accord Alternative
on 10 occasions and lower on 11 occasions, relative to the CEQA No Project Alternative.
Differences in chloride ion concentrations equal to or greater than 10 percent occur during 8 of
the 192 months modeled, and would be higher (up to 47.9 percent) on 3 occasions and lower (up
to 20.9 percent) on 5 occasions under the CEQA Yuba Accord Alternative, relative to the CEQA
No Project Alternative (Appendix F5, 3 vs. 2, pg. 223 through 234). Monthly average chloride
ion concentrations from October through September are presented in Table 9-44.
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Table 9-44. Monthly Mean Chloride Ion Concentrations (mg/l) in Middle River at Victoria Canal
from October Through September Over the 16-year Simulation Period Under the CEQA Yuba
Accord Alternative and the CEQA No Project Alternative
Alternative
CEQA Yuba
Accord
Alternative
CEQA No
Project
Alternative

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

75.8

69.9

63.2

63.0

57.0

46.0

41.7

47.4

54.9

39.6

48.7

66.0

76.8

70.3

63.2

61.9

54.1

45.8

41.6

47.5

53.8

38.9

51.0

68.6

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity. During January and
February, this is primarily due to the assumptions in the monthly model that relate to reservoir
refill operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
combination, both of these modeled operations contributed to the increases in chloride ion
concentrations exhibited in the January and February output.
While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-45).
Table 9-45. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Middle River at
Victoria Canal, for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord
Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
CEQA No Project Alternative

CEQA Yuba Accord Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

59

76

98

58

59

77

99

58

1987

82

80

99

59

82

75

95

58

1990

72

111

68

49

71

115

77

52

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
1
1
0
(1%)
(1%)
(1%)
(1%)
0
-5
-4
0
(0%)
(-6%)
(-4%)
(-1%)
0
3
9
3
(0%)
(3%)
(13%)
(7%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
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Impact 9.2.3-30: Changes in chloride concentrations at the Stockton Intake that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
There is no applicable chloride ion concentration objective at the Stockton Intake in D-1641.
However, this location is evaluated to address potential concerns related to the City of
Stockton’s water supply intake.
Long-term average chloride ion concentrations at the Stockton Intake under the CEQA Yuba
Accord Alternative, relative to the CEQA No Project Alternative, would range from 6.3 percent
lower in August to 5.6 percent higher in February. Differences in average chloride ion
concentration by water year type under the CEQA Yuba Accord Alternative, relative to the
CEQA No Project Alternative would not exceed approximately 5 percent except during August
and September of above normal and below normal water years when they would be about 10
percent to 12 percent lower; February of dry years when they would be 14.0 percent higher; and
August of dry years when they would be 10.4 percent lower (Appendix F5, 3 vs. 2, pg. 235).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would occur during 35 of the 192 months modeled. During these 35
months, chloride ion concentrations would be higher under the CEQA Yuba Accord Alternative
on 18 occasions and lower on 17 occasions, relative to the CEQA No Project Alternative.
Differences in monthly average chloride ion concentrations under the CEQA Yuba Accord
Alternative would be lower than the CEQA No Project Alternative by ten percent or more (up
to 24.8 percent) during 12 of the 192 months modeled and higher by ten percent or more (up to
41.0 percent) during 6 of the 192 months modeled (Appendix F5, 3 vs. 2, pg. 236 through 247).
Monthly average chloride ion concentrations from October through September are presented in
Table 9-46.
Table 9-46. Monthly Mean Chloride Ion Concentrations (mg/l) at the Stockton Intake from
October Through September Over the 16-year Simulation Period Under the CEQA Yuba Accord
Alternative and the CEQA No Project Alternative
Alternative
CEQA Yuba
Accord
Alternative
CEQA No
Project
Alternative

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

57.4

50.3

46.2

46.7

41.0

32.2

36.3

44.1

32.8

26.1

36.7

49.6

58.1

50.5

45.9

44.9

38.8

32.1

36.3

44.0

31.7

26.3

39.1

51.7

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity. During January and
February, this is primarily due to the assumptions in the monthly model that relate to reservoir
refill operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
combination, both of these modeled operations contributed to the increases in chloride ion
concentrations exhibited in the January and February output.
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While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-47).
Table 9-47. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at the Stockton
Intake, for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative,
Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA No Project Alternative

CEQA Yuba Accord Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

49

65

85

42

50

66

86

42

1987

62

65

75

39

60

59

72

39

1990

70

95

53

33

70

102

60

35

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
1
1
1
0
(1%)
(2%)
(1%)
(1%)
-2
-5
-3
0
(-3%) (-8%)
(-3%)
(0%)
0
7
7
2
(-1%)
(8%)
(14%)
(6%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.3-31: Changes in DOC concentrations at Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There are no DOC objectives in D-1641 for any location within the Delta. However,
consideration of data regarding the average DOC concentrations in the Delta, assumed levels of
natural variation, and assumed relationships between DOC concentrations and THM formation
in drinking water has resulted in establishment of a monthly change significance criterion for
DOC of 0.4 mg/l (see Section 9.2.2.1).
Long-term average DOC concentrations at Highway 4 under the CEQA Yuba Accord
Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to those under
the CEQA No Project Alternative during all months of the year (Appendix F5, 3 vs. 2, pg. 248).
In addition, changes in average DOC concentrations by water year type under the CEQA Yuba
Accord Alternative, relative to the CEQA No Project Alternative, would not exceed 0.1 mg/l.
Monthly average DOC concentrations also would remain similar under each alternative, with a
maximum absolute change of 0.2 mg/l. Consequently, changes in the monthly average DOC
concentrations would not exceed the monthly change significance criteria, and therefore,
implementation of the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative, would not unreasonably affect Delta water quality.
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Impact 9.2.3-32: Changes in DOC concentrations at Old River at Rock Slough (CCWD Intake)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
Long-term average DOC concentrations in the Old River at Rock Slough under the CEQA Yuba
Accord Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to
those under the CEQA No Project Alternative during all months of the year. In addition,
changes in average DOC concentrations by water year type under the CEQA Yuba Accord
Alternative, relative to the CEQA No Project Alternative, would not exceed 0.1 mg/l. Monthly
average DOC concentrations also remain similar under each alternative, with a maximum
absolute change of 0.2 mg/l (Appendix F5, 3 vs. 2, pg. 261). Consequently, changes in the
monthly average DOC concentrations would not exceed the monthly change significance
criteria, and therefore, implementation of the CEQA Yuba Accord Alternative, relative to the
CEQA No Project Alternative, would not unreasonably affect Delta water quality.
Impact 9.2.3-33: Changes in DOC concentrations at West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) that could result in degraded water quality conditions or
adverse effects to designated beneficial uses in the Delta
Long-term average DOC concentrations at Clifton Court Forebay under the CEQA Yuba Accord
Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to the CEQA
No Project Alternative during all months of the year. In addition, changes in average DOC
concentrations by water year type under the CEQA Yuba Accord Alternative, relative to the
CEQA No Project Alternative, would not exceed 0.1 mg/l.
Monthly average DOC
concentrations also remain similar under each alternative, with a maximum absolute change of
0.2 mg/l (Appendix F5, 3 vs. 2, pg. 274). Consequently, changes in the monthly average DOC
concentrations would not exceed the monthly change significance criteria, and therefore,
implementation of the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative, would not unreasonably affect Delta water quality.
Impact 9.2.3-34: Changes in DOC concentrations at the Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses
Long-term average DOC concentrations at Jones Pumping Plant under the CEQA Yuba Accord
Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to the CEQA
No Project Alternative during all months of the year. In addition, changes in average DOC
concentrations by water year type under the CEQA Yuba Accord Alternative, relative to the No
Project Alternative, would not exceed 0.1 mg/l. Monthly average DOC concentrations also
remain similar under each alternative, with a maximum absolute change of 0.2 mg/l (Appendix
F5, 3 vs. 2, pg. 287). Consequently, changes in the monthly average DOC concentrations would
not exceed the monthly change significance criteria, and therefore, implementation of the CEQA
Yuba Accord Alternative, relative to the CEQA No Project Alternative, would not unreasonably
affect Delta water quality.
Impact 9.2.3-35: Changes in monthly mean flows in Old River at Bacon Island that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
Differences in long-term average monthly flows in the Old River at Bacon Island under the
CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative would not exceed
approximately 2 percent during most months (Appendix F5, 3 vs. 2, pg. 300). The direction of
flow under both the CEQA Yuba Accord Alternative and the CEQA No Project Alternative
moves towards the Delta pumps during all months and water years except during February
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through April of wet years. The magnitude to flows moving towards Delta pumps during
February through May of all water years would be essentially equivalent or reduced during
most months and water years under the CEQA Yuba Accord Alternative. In general, the
magnitude of flows moving towards Delta pumps under the CEQA Yuba Accord Alternative
during wet, above normal, and below normal years is between about 3 cfs and about 130 cfs
higher from July through September. Increases the magnitude of flows moving towards Delta
pumps occur less frequently in dry and critical years and would be between about 1 cfs and 130
cfs higher compared to the CEQA No Project Alternative.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 61 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 131 months (Appendix F5, 3 vs. 2, pg.
301 through 312).
Overall, potential changes in monthly mean flows under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
CEQA Yuba Accord Alternative would not unreasonably affect Delta water quality.
Impact 9.2.3-36: Changes in monthly mean flows in the Middle River at Middle River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Differences in long-term average monthly flows in the Middle River at Middle River would not
exceed about 2 percent under the CEQA Yuba Accord Alternative, relative to the CEQA No
Project Alternative (Appendix F5, 3 vs. 2, pg. 313). The direction of flow under both the CEQA
Yuba Accord Alternative and the CEQA No Project Alternative would move towards the Delta
pumps during all months and water years. The magnitude of flows moving towards Delta
pumps under the CEQA Yuba Accord and CEQA No Project alternatives during February
through May would be reduced, and would be essentially equivalent under the CEQA Yuba
Accord Alternative, relative to the CEQA No Project Alternative during most months and water
years except during May of dry years. During these times the rate of flow movement towards
Delta pumps would be up to about 25 cfs lower under the CEQA Yuba Accord Alternative. In
general, the magnitude of flows moving towards Delta pumps under the CEQA Yuba Accord
Alternative would be between about 2 cfs and about 90 cfs higher from July through September
and essentially equivalent to about 80 cfs lower during all other months.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 61 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 131 months (Appendix F5, 3 vs. 2, pg.
366 through 367).
Overall, potential changes in monthly mean flows under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect Delta water quality.
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Impact 9.2.3-37: Changes in monthly mean flows in the Middle River at Mowry Bridge that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average monthly flows in the Middle River at Mowry Bridge would be essentially
equivalent during all months except October during which they would be about 1 percent lower
under the CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative over the
16-year simulation period (Appendix F5, 3 vs. 2, pg. 378). The direction of flow under both the
CEQA Yuba Accord Alternative and the CEQA No Project Alternative would move away from
the Delta pumps and would be essentially equivalent during most months and water years.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 3 of the 192 months modeled, and would be essentially
equivalent or less negative for the remaining 189 months (Appendix F5, 3 vs. 2, pg. 327 through
338).
Overall, potential changes in monthly mean flows under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect Delta water quality.
Impact 9.2.3-38: Decreases in San Luis Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Historically, the CVP and SWP have cooperated to try to maintain San Luis Reservoir above 300
TAF in response to the low-point problem and thus, avoid adverse impacts to water quality.
Combined long-term average monthly CVP and SWP reservoir storage and average monthly
reservoir storage by water year type under the CEQA Yuba Accord Alternative would be
essentially equivalent in San Luis Reservoir, relative to the CEQA No Project Alternative over
the 72-year simulation period (Appendix F4, 3 vs. 2, pg. 1339 and 1376). Differences in reservoir
storage during all months and water years would not exceed 5 percent. In addition, there
would be no additional months under the CEQA Yuba Accord Alternative, relative to the
CEQA No Project Alternative when the combined CVP and SWP monthly mean reservoir
storage drops below 300 TAF (Appendix F4, 3 vs. 2, pg. 1340 through 1351; and 1377 through
1388). Therefore, the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative, would not unreasonably affect water quality in San Luis Reservoir.

9.2.4

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
CEQA MODIFIED FLOW ALTERNATIVE COMPARED TO THE CEQA NO
PROJECT ALTERNATIVE

Impact 9.2.4-1: Decreases in New Bullards Bar Reservoir storage that could result in degraded
water quality conditions or adverse effects to designated beneficial uses
Over the 72-year simulation period, differences in long-term average end-of-month storage
under the CEQA Modified Flow Alternative relative to the CEQA No Project Alternative would
not exceed 4 percent over the 72-year simulation period. Average end-of-month storage by
water year type would be generally lower by up to 9 percent during wet, above normal, and
below normal water years, and higher during most months by up to 14 percent during dry and
critical water years under the CEQA Modified Flow Alternative, relative to the CEQA No
Project Alternative. During August, September, October, and November of most water years,
reservoir storage volumes are typically lowest due to reservoir storage releases occurring from
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July through September. Differences in monthly mean storage would be on average about 2
percent lower in August, September, October, and November under the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative (Appendix F4, 4 vs. 2, pg. 1). During
periods (i.e., October and November) exhibiting the lowest storage conditions19 on record for
New Bullards Bar Reservoir, storage would be about 10 percent higher nearly all of the time
under the CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative
(Appendix F4, 4 vs. 2, pgs. 26 through 37).
Generally, a greater volume of water present in the reservoir equates to a greater amount of
dilution regarding any constituent of concern that may be present in the water. However, the
magnitude and frequency (i.e., up to 10 percent lower 25 percent of the time during October
and November) of the changes in reservoir storage levels simulated under the CEQA Modified
Flow Alternative, relative to the CEQA No Project Alternative, would not be likely to cause
metals and other constituents of concern that may be concentrated in the sediments at the
bottom of the reservoir to be re-suspended and degrade long-term water quality. In addition,
decreases in water quality in New Bullards Bar due to increases in water temperature would be
unlikely to occur due to its steep-sided conical shape, which creates sufficient water depths to
maintain a large cold pool reservoir under all operational reservoir levels throughout the year.
As a result of the water transfers occurring from July through September under the CEQA
Modified Flow Alternative, large reductions in New Bullards Bar Reservoir storage would be
expected to occur during the late summer and fall. However, the frequency and magnitude of
these reductions in storage would not be sufficient to reduce the long-term water quality in
New Bullards Bar Reservoir due to the morphology of the reservoir. Therefore, the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect water quality in New Bullards Bar Reservoir.
Impact 9.2.4-2: Changes in monthly mean flows in the lower Yuba River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
During the seasonal high flow period20, long-term average flows in the lower Yuba River at
Smartville would range from about 1 percent lower in April to approximately 7 percent lower in
December under the CEQA Modified Flow Alternative, relative to the CEQA No Project
Alternative over the 72-year simulation period. During the seasonal low flow period21, longterm average flows in the lower Yuba River at Smartville would range from approximately 10
percent lower in November and up to 21 percent higher in August, September, and October
under the CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative.
Maximum decreases in monthly mean flow under the CEQA Modified Flow Alternative would
range from about 25 percent to 30 percent and would occur during June and July of critical
years (Appendix F4, 4 vs. 2, pg. 100). During typically low flow conditions22, flows under the
CEQA Modified Flow Alternative would be higher about 40 percent of the time in August, and
lower about 65 percent of the time in September by an average about 15 percent; and higher
about 70 percent of the time by an average of about 20 percent during October and November,
compared to those under the CEQA No Project Alternative (Appendix F4, 4 vs. 2, pgs. 125, 126,
135, and 136).

The lowest 25 percent of the monthly cumulative probability flow distribution
Generally, December through June in the lower Yuba River.
21 Generally, August through November in the lower Yuba River.
19
20
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During the seasonal high flow period, differences in long-term average flows in the lower Yuba
River at Marysville do not exceed approximately 7 percent under the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative over the 72-year simulation period.
During the seasonal low flow period, long-term average flows in the lower Yuba River at
Marysville would range from approximately 10 percent lower in November to 45 percent higher
in August under the CEQA Modified Flow Alternative, relative to the CEQA No Project
Alternative. Maximum decreases in average monthly flow under the CEQA Modified Flow
Alternative would range from about 20 percent to about 60 percent, and occur during June and
July of dry and critical water years (Appendix F4, 4 vs. 2, pg. 272). During typically low flow
conditions flows under the CEQA Modified Flow Alternative would be on average about 30
percent higher in August about 75 percent of the time; 15 percent lower in September 100
percent of the time; 5 percent lower in October about 50 percent of the time; and 5 percent
higher in November 90 percent of the time compared to those under the CEQA No Project
Alternative (Appendix F4, 4 vs. 2, pgs. 297, 298, 307, and 308).
Overall, lower Yuba River flows under the CEQA Modified Flow Alternative would be higher
than flows under the CEQA No Project Alternative. Increased lower Yuba River flows would
allow dilution of water quality constituents, including pesticides and fertilizers from
agricultural runoff, potentially having a beneficial effect on water quality. Changes in the
frequency and magnitude of flows in the lower Yuba River would not result in any long-term
impacts to designated beneficial uses, existing regulatory standards, degradation of general
water quality. Therefore, the CEQA Modified Flow Alternative, relative to the CEQA No
Project Alternative, would not unreasonably affect water quality in the lower Yuba River.
Impact 9.2.4-3: Changes in monthly mean water temperatures in the lower Yuba River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average water temperatures in the lower Yuba River at Smartville under the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative would be essentially
equivalent22 during all months (Appendix F4, 4 vs. 2, pg. 174). Long-term average water
temperatures at Marysville would be essentially equivalent during most months, but would
increase in May and June and would decrease (up to 1.7ºF) in July and August under the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative. Long-term average
monthly water temperatures and average monthly water temperatures by water year in the
lower Yuba River do not exceed 67ºF under the CEQA Modified Flow Alternative (Appendix
F4, 4 vs. 2, pg. 346).
Under the CEQA Modified Flow Alternative, long-term average water temperatures at
Daguerre Point Dam during the April through July rice field flooding and planting period
would be essentially equivalent during most months, and would decrease slightly (0.7ºF) in July
compared to those under the CEQA No Project Alternative. However, water temperatures
during these months would not exceed about 58ºF under either alternative. For all water years,
average monthly water temperatures at Daguerre Point Dam would be essentially equivalent
during most months under the CEQA Modified Flow Alternative, relative to the CEQA No
Project Alternative, and would remain below 60ºF under both alternatives (Appendix F4, 4 vs. 2,
pg. 223). Over the 72-year simulation period, there is one occurrence when monthly mean

Essentially equivalent refers to water temperature differences between the alternative and the basis of comparison
that are less than 0.3 ºF (See Section 9.2.1).
22
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water temperatures in July would exceed 65ºF by approximately 2ºF (Appendix F4, 4 vs. 2, pg.
257).
Overall, lower Yuba River water temperatures under the CEQA Modified Flow Alternative
would be similar to the CEQA No Project Alternative. Water temperature changes occurring in
the lower Yuba River would not be sufficient frequency and magnitude to result in adverse
impacts to designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the
CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative, would not
change water temperatures to a level that would unreasonably affect water quality in the lower
Yuba River.
Impact 9.2.4-4: Decreases in Oroville Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Long-term average end-of-month Oroville Reservoir storage would be essentially equivalent23
under the CEQA Modified Flow and the CEQA No Project Alternative. Differences in average
end-of-month storage under the CEQA Modified Flow Alternative would not exceed 1 percent
in any water year (Appendix F4, 4 vs. 2, pg. 406). During all months, the cumulative reservoir
storage distributions would be essentially equivalent over 90 percent of the time, under the
CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative (Appendix F4, 4
vs. 2, pgs. 431 through 442). Therefore, the CEQA Modified Flow Alternative compared to the
CEQA No Project Alternative, would not unreasonably affect water quality in Oroville
Reservoir.
Impact 9.2.4-5: Changes in monthly mean flows in the Feather River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly flows or average monthly flows
by water year type in the Feather River below the Fish Barrier Dam under the CEQA Modified
Flow Alternative, compared to those under the CEQA No Project Alternative.
Over the 72-year simulation period differences in long-term average monthly flows in the
Feather River below the Thermalito Afterbay Outlet would not exceed about 2 percent under
the CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative (Appendix
F4, 4 vs. 2, pg. 603). Differences in long-term average monthly flows in the Feather River at the
mouth under the CEQA Modified Flow Alternative would be up to approximately 3 percent
lower and up to about 5 percent higher during some months (Appendix F4, 4 vs. 2, pg. 775).
Decreases in average monthly flow below the Thermalito Afterbay Outlet under the CEQA
Modified Flow Alternative do not exceed approximately 9 percent during all water years,
relative to the CEQA No Project Alternative (Appendix F4, 4 vs. 2, pg. 603). Decreases in
average monthly flow at the mouth of the Feather River under the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative do not exceed approximately 7 percent
during all water years with the exception of critical years, during which flows would be about
12 percent and about 18 percent lower in May and June, respectively (Appendix F4, 4 vs. 2, pg.
775).
During low flow conditions occurring from September through November, flows below the
Thermalito Afterbay Outlet under the CEQA Modified Flow Alternative would be essentially

Essentially equivalent refers to differences in water storage volumes under the alternative and the basis of
comparison that are less than or equal to 1 percent (See Section 9.2.1).
23

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-85

Chapter 9

Surface Water Quality

equivalent24 80 percent to 100 percent of the time (Appendix F4, 4 vs. 2, pgs. 639, 628, and 629).
During low flow conditions at the mouth of the Feather River flows under the CEQA Modified
Flow Alternative would be essentially equivalent and higher on average by up to 4 percent, 85
percent to 100 percent of the time, relative to the CEQA No Project Alternative (Appendix F4, 4
vs. 2, pgs. 811, 800, and 801).
Overall, lower Feather River flows under the CEQA Modified Flow Alternative would not
substantially change compared to those under the CEQA No Project Alternative and, thus,
would not be expected to degrade water quality or adversely affect beneficial uses. Therefore,
the CEQA Modified Flow Alternative, compared to those under the CEQA No Project
Alternative, would not unreasonably affect water quality in the lower Feather River.
Impact 9.2.4-6: Changes in monthly mean water temperatures in the Feather River that could
result in degraded water quality conditions or adverse effects to designated beneficial uses.
Monthly mean water temperatures and average monthly water temperatures by water year
type in the lower Feather River below the Fish Barrier Dam and the Thermalito Afterbay Outlet
under the CEQA Modified Flow Alternative would be essentially equivalent to the CEQA No
Project Alternative. Long-term average monthly water temperatures would be essentially
equivalent under the CEQA Modified Flow Alternative, relative to the CEQA No Project
Alternative during all months except July and August, during which they would be 0.5ºF and
0.6ºF lower, respectively. Differences in average monthly water temperatures by water year
type at the mouth of the Feather River, relative to the CEQA No Project Alternative, would be
essentially equivalent during most months except July and August of wet, above normal, below
normal, and dry water years when they would be 0.5ºF to 1.1ºF lower under the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative (Appendix F4, 4 vs. 2,
pg. 824).
Water temperatures below the Thermalito Afterbay Outlet would be essentially equivalent
during all months under the CEQA Modified Flow Alternative, relative to the CEQA No Project
Alternative 90 percent to 100 percent of the time over the cumulative water temperature
distribution (Appendix F4, 4 vs. 2, pgs. 702 through 713). At the mouth of the Feather River,
water temperatures would be essentially equivalent about 100 percent of the time during all
months of the cumulative water temperature distribution with the exception of May, June, July,
and August. During May water temperatures would be essentially equivalent about 65 percent
of the time and higher by an average of 0.6ºF about 35 percent of the time; during June water
temperatures would be essentially equivalent 80 percent of the time and higher by an average
of 0.5ºF 20 percent of the time; during July water temperatures would be essentially equivalent
20 percent of the time and lower by an average of 0.6ºF; and would be lower by an average of
0.7ºF 95 percent of the time in August under the CEQA Modified Flow Alternative, relative to
the CEQA No Project Alternative (Appendix F4, 4 vs. 2, pgs. 849 through 860).
Overall, lower Feather River water temperatures under the CEQA Yuba Accord Alternative
would be similar to the CEQA No Project Alternative. Water temperature changes that could
potentially occur in the lower Feather River would not be sufficient frequency and magnitude
to result in adverse impacts to designated beneficial uses (e.g., agriculture) or regulatory
standards. Therefore, the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative, would not unreasonably affect water quality in the lower Feather River.

Essentially equivalent refers to differences in flow under the alternative and the basis of comparison that are less
than or equal to 1 percent (See Section 9.2.1).
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Impact 9.2.4-7: Changes in monthly mean flows in the Sacramento River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
Differences in long-term average monthly flows and average monthly flows by water year type
in the Sacramento River below the confluence with the Feather River and at Freeport under the
CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative would not
exceed approximately 3 percent and would be essentially equivalent during most months over
the 72-year simulation period (Appendix F4, 4 vs. 2, pgs. 907 through 918 and 1030 through
1041). Therefore, the CEQA Modified Flow Alternative, relative to the CEQA No Project
Alternative, would not unreasonably affect water quality in the Sacramento River.
Impact 9.2.4-8: Changes in monthly mean water temperatures in the Sacramento River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type under the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative in the Sacramento River below the
Feather River confluence and at Freeport would be essentially equivalent, or up to 0.4ºF lower
under the CEQA Modified Flow Alternative during July of wet years, as well as August of
above normal years (Appendix F4, 4 vs. 2, pgs. 956 and 1054).
Water temperatures below the Feather River confluence and at Freeport would be essentially
equivalent and lower during all months under the CEQA Modified Flow Alternative, relative to
the CEQA No Project Alternative approximately 100 percent of the time over the cumulative
water temperature distribution (Appendix F4, 4 vs. 2, pgs. 981 through 992 and 1079 through
1090). Therefore, the CEQA Modified Flow Alternative, relative to the CEQA No Project
Alternative, would not unreasonably affect water quality in the Sacramento River.
Impact 9.2.4-9: Changes to the monthly mean location of X2 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
The location of the estuarine salinity gradient is regulated during the months of February
through June by the location of X2 objective in the 1995 WQCP (D-1641). The X2 location must
remain downstream of the Confluence of the Sacramento and San Joaquin rivers25 (River
Kilometer 81, located upstream from the Golden Gate Bridge) for the entire 5-month period.
The X2 objective also specifies the number of days each month that the location of X2 must be
downstream of Chipps Island (RK 74) or downstream of Roe Island26 (RK 64). However, due to
DSM2 modeling limitations these two locations are not evaluated (see Section 9.2.1)
The long-term average monthly mean X2 location from February through June under the CEQA
Modified Flow Alternative and the CEQA No Project Alternative are presented in Table 9-48.
The long-term average monthly mean X2 location would range from essentially equivalent in
March and May to 0.2 km higher during February. The long-term average X2 location by water
year type would range from essentially equivalent to 0.3 km upstream in June of critical years
under CEQA Modified Flow Alternative (Appendix F4, 4 vs. 2, pg. 1189). Under the CEQA
Modified Flow Alternative, there would be one occurrence in February when the monthly mean
X2 location would be upstream of the Confluence (RK 81) (Appendix F4, 4 vs. 2, pg. 1194).

25
26

Also referred to as Collinsville.
Also referred to as the Port Chicago EC monitoring station.
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Table 9-48. Long-term Average Monthly Mean X2 Location (RK) from February Through June
Under the CEQA Modified Flow Alternative and the CEQA No Project Alternative.
Long-term Averagea Monthly Mean X2 Location (RK)
Alternative
Feb
Mar
Apr
CEQA Modified Flow Alternative
71.3
66.4
65.9
CEQA No Project Alternative
71.5
66.4
66.0
a

May
67.9
67.9

Jun
70.0
70.1

Over the 72-year simulation period

Delta outflow objectives established in SWRCB D-1641 extend throughout the year. For the
February though June period under the CEQA Modified Flow Alternative, Delta outflow
objectives would be met by compliance with the X2 objective. Delta outflow objectives would
be met during the remaining months of the year by a minimum outflow schedule, as defined in
the SWRCB D-1641. Overall, simulated changes in the monthly mean X2 location under the
CEQA Modified Flow Alternative would not be of sufficient magnitude or frequency to
adversely impact water quality resources in the Delta. Therefore, the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative, would not change the X2 location such
that it would unreasonably affect Delta water quality.
Impact 9.2.4-10: Changes to monthly mean Delta outflow that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
As described above, Delta outflow objectives established in SWRCB D-1641 extend throughout
the year and would be met by compliance with the X2 objective during the February though
June period. Delta outflow objectives would be met during the remaining months of the year
by a minimum outflow schedule, as defined in the SWRCB D-1641.
Long-term average Delta outflow would be essentially equivalent with the exception of June
which would be 3 percent lower under the CEQA Modified Flow Alternative, relative to the
CEQA No Project Alternative. Average monthly outflows by water year type under both the
CEQA Modified Flow Alternative and the CEQA No Project Alternative would meet minimum
outflow requirements, as defined in the SWRCB D-1641. Differences Delta outflows between
the alternatives would not exceed 3 percent except June of dry and critical years when they
would be 4 percent and 18 percent lower under the CEQA Modified Flow Alternative
(Appendix F4, 4 vs. 2, pg. 1140). These differences would not be of sufficient magnitude or
frequency to adversely impact water quality resources in the Delta. Therefore, the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect Delta water quality.
Impact 9.2.4-11: Changes to the monthly mean E/I ratios that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The Delta E/I ratio limits, established in SWRCB D-1641, specify that up to 35 percent of Delta
inflows may be exported during the February through June period, and up to 65 percent of
Delta inflows may be exported during the remaining months (i.e., July through January). These
limits would be consistently met under both the CEQA Modified Flow Alternative and the
CEQA No Project Alternative. In addition, differences in average monthly E/I ratios between
the CEQA Modified Flow Alternative and the CEQA No Project Alternative would be
essentially equivalent during most months, and differences that occur would not exceed 5
percent over the 72-year simulation period (Appendix F4, 4 vs. 2, pg. 1238). Therefore, the
CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect Delta water quality.
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Impact 9.2.4-12: Salinity changes in the Sacramento River at Emmaton that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Emmaton during the April
through August period range from 450 to 2,780 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Emmaton under the CEQA Modified Flow Alternative, relative
to the CEQA No Project Alternative, would range from 2.5 percent lower in August to 6.7
percent higher in June. Average salinities by water year type would decrease by five percent or
more (up to 11.9 percent) during July, August and September of above normal and below
normal years. In addition, average salinities by water year type would increase by five percent
or more (up to 9.1 percent) during January of wet years, and May and June of dry and critical
years (Appendix F5, 4 vs. 2, pg. 1).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would be lower than the CEQA No Project Alternative by ten percent or more
(up to 15.5 percent) during 3 of the 192 months modeled, and higher by ten percent or more (up
to 23.3 percent) during 8 of the 192 months modeled. Under the CEQA Modified Flow
Alternative, modeled EC values between April and August would be in compliance with D1641 standards 2 additional times (1 dry and 1 critical year in August), relative to the CEQA No
Project Alternative. In addition, during the 19 modeled months in which neither alternative
would comply with D-1641 standards, EC conditions would measurably improve (by up to 15.5
percent) under the CEQA Modified Flow Alternative during 9 months, and decline (by up to
16.8 percent) during 5 month (Appendix F5, 4 vs. 2, pgs. 2 through 13).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Modified Flow Alternative, compared to those under the CEQA No project
Alternative, and generally would occur during dry and critical years (Table 9-49).
Table 9-49. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
by Water Year Type, Under the CEQA Modified Flow Alternative, Compared to the CEQA No
Project Alternative.
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
(min - max)a
940
622
--280 - 945
407 - 2300

Salinity Change (μS/cm)
% Difference
Month(s) and Number of Occurrencesb
(min - max)a
15
Jan (1)
11
Dec (1)
----6 - 17
Jan (2), May (2), Jun (2),
5 - 23
Dec ( 1), Jan (2), Feb (1), May (3), Jun (4)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA No Project Alternative in
December, January, February and March of 1976, 1987, and 1990, additional, refined modeling
shows that refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-50).
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Table 9-50. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow Alternative,
Compared to the CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

1,059

1,236

895

411

1,073

1,255

916

414

1987

2,128

1,321

456

188

1,841

1,095

436

187

1990

1,811

880

402

532

1,831

882

408

542

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
14
19
21
3
(1%)
(2%)
(2%)
(1%)
-288
-226
-20
-1
(-4%) (-17%) (-4%)
(0%)
20
2
6
10
(1%)
(0%)
(1%)
(2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.4-13: Salinity changes in the San Joaquin River at Jersey Point that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Jersey Point during the April
through August period range from 450 to 2,200 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Jersey Point under the CEQA Modified Flow Alternative,
relative to the CEQA No Project Alternative, would range from 2.5 percent lower in August to
4.2 percent higher in June. Average salinities by water year type would decrease by five percent
or more (up to 10.4 percent) during August and September of above normal and below normal
years. In addition, average salinities by water year type would increase by five percent or more
(up to 5.9 percent) during May and June of critical years (Appendix F5, 4 vs. 2, pg. 14).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would be lower than the CEQA No Project Alternative by ten percent or more
(up to 15.2 percent) during 3 of the 192 months modeled, and higher by ten percent or more (up
to 16.6 percent) during 7 of the 192 months modeled. Under the CEQA Modified Flow
Alternative, modeled EC values between April and August would be in compliance with D1641 standards during 3 additional months (1 above normal, 1 below normal, and 1 dry year in
July), compared to those under the CEQA No Project Alternative. In addition, during the 23
months in which neither alterative would comply with D-1641 salinity standards, EC conditions
would measurably improve (by up to 15.2 percent) under the CEQA Modified Flow Alternative
during 7 months, and measurably decline (by up to 8.4 percent) during 6 months (Appendix F5,
4 vs. 2, pgs. 15 through 26).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Modified Flow Alternative, compared to those under the CEQA No Project
Alternative, and generally would occur during dry and critical years (Table 9-51).
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Table 9-51. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, by Water Year Type, Under the CEQA Modified Flow Alternative, Compared to the CEQA No
Project Alternative.
Increases ≥ 5%
(min - max)a
1544
1121
--358 - 827
361 - 1841

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
11
5
--6 - 10
5 - 17

Month(s) and Number of Occurrencesb
Jan (1)
Dec (1)
--Jan (2), Feb (1), May (1), Jun (1),
Dec (1), Jan (2), Feb (2), May (3), Jun (2)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts
previously described are an example of one of these instances; through a refinement of the New
Bullards Bar Reservoir target operating line (see Appendix D) for the CEQA No Project
Alternative in December, January, February and March of 1976, 1987, and 1990, additional,
refined modeling shows that refill-related impacts to Delta water quality during those months
would typically be substantially reduced or eliminated (Table 9-52).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Table 9-52. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow
Alternative, Compared to the CEQA No Project Alternative
Year

Monthly Mean Salinity (μS/cm)
CEQA Modified Flow
CEQA No Project Alternative
Alternative
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar

1976

1,736

1,792

1,586

789

1,756

1,816

1,598

796

1987

2,022

1,785

953

275

1,673

1,456

877

270

1990

2,508

1,817

792

542

2,479

1,842

797

544

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
19
24
12
7
(1%)
(1%)
(1%)
(1%)
-349
-329
-76
-5
(-7%)
(-8%) (-8%)
(-2%)
-30
25
5
2
(-1%)
(1%)
(1%)
(0%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.4-14: Salinity changes in the San Joaquin River at Airport Way Bridge (Vernalis)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Airport Way
Bridge (Vernalis) are 700 μS/cm during the April through August period, and 1,000 μS/cm
during the September through March period.
Long-term average salinities and average salinities by water year type under the CEQA
Modified Flow Alternative indicate no change in EC values, relative to the CEQA No Project
Alternative. Similarly, monthly average salinities also would be identical under each
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alternative, and consequently do not indicate changes in the ability to meet D-1641 compliance
standards (Appendix F5, 4 vs. 2, pg. 27). Therefore, implementation of the CEQA Modified
Flow Alternative, relative to the CEQA No Project Alternative, would not unreasonably affect
Delta water quality.
Impact 9.2.4-15: Salinity changes in the San Joaquin River at Brandt Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Brandt Bridge
are 700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period .(Appendix F5, 4 vs. 2, pg. 40).
Long-term average salinities and average salinities by water year type under the CEQA
Modified Flow Alternative would have only negligible changes in EC values (i.e., up to 0.1
percent), relative to the CEQA No Project Alternative. Monthly average salinities also would be
similar under each alternative, with only 12 of the 192 months modeled indicating any
difference with a maximum relative change of up to 0.4 percent (Appendix F5, 4 vs. 2, pgs. 41
through 52). Consequently, monthly average salinities would meet D-1641 compliance
standards. Therefore, implementation of the CEQA Modified Flow Alternative, relative to the
CEQA No Project Alternative, would not unreasonably affect Delta water quality.
Impact 9.2.4-16: Salinity changes in Middle River near Old River that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Middle River near Old River are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities under the CEQA Modified Flow Alternative would be essentially
equivalent (i.e., less than 1.0 percent change) to the CEQA No Project Alternative during all
months of the year. In addition, changes in average salinities by water year type under the
CEQA Modified Flow Alternative, would not exceed 1.6 percent (Appendix F5, 4 vs. 2, pg. 53).
Monthly average salinities also would be similar under each alternative, with a maximum
relative change of 2.9 percent. Consequently, monthly average salinities would meet D-1641
compliance standards (Appendix F5, 4 vs. 2, pgs. 54 through 65). Therefore, implementation of
the CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect Delta water quality.
Impact 9.2.4-17: Salinity changes in Old River at Tracy Road Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Old River at Tracy Road Bridge are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
During all months of the year long-term average salinities under the CEQA Modified Flow
Alternative would be essentially equivalent (i.e., less than 1.0 percent change) to the CEQA No
Project Alternative. In addition, changes in average salinities by water year type under the
CEQA Modified Flow Alternative would not exceed 1.6 percent. Monthly average salinities
also would be similar under each alternative, with a maximum relative change of 2.2 percent
(Appendix F5, 4 vs. 2, pgs. 67 through 78). Consequently, monthly average salinities would
meet D-1641 compliance standards. Therefore, implementation of the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative, would not unreasonably affect Delta
water quality.
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Impact 9.2.4-18: Salinity changes in Old River at Highway 4 (CCWD Los Vaqueros Intake)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
There are no applicable EC objectives for Old River at Highway 4 (CCWD Los Vaqueros Intake)
noted in D-1641. However this location is evaluated to address potential concerns related to the
CCWD’s water supply intake and potential impacts associated with Los Vaqueros Reservoir
water supplies.
Long-term average salinities at Highway 4 under the CEQA Modified Flow Alternative, relative
to the CEQA No Project Alternative, would range from 2.1 percent lower in September to 2.2
percent higher in February. Average salinities by water year type would decrease by five
percent or more (up to 9.8 percent) during August and September of above normal and below
normal years. Average salinities by water year type would not increase by five percent or more
during any month or water year type (Appendix F5, 4 vs. 2, pg. 79).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would be lower than the CEQA No Project Alternative by ten percent or more
(up to 14.3 percent) during 2 of the 192 months modeled, and would not be higher by ten
percent or more during any month modeled (Appendix F5, 4 vs. 2, pgs. 80 through 91).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Modified Flow Alternative, compared to the CEQA No Project Alternative, generally
would occur during dry and critical years (Table 9-53).
Table 9-53. Differences in Monthly Mean Salinity (μS/cm) in the Old River at Highway 4 (Los
Vaqueros Intake), by Water Year Type, Under the CEQA Modified Flow Alternative, Compared to
the CEQA No Project Alternative.
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
487
----410
378 - 748

Salinity Change (μS/cm)
% Difference
(min - max)a
9
----7
6-7

Month(s) and Number of
Occurrencesb
Feb (1)
----Jun (1)
Jan (1), Feb (2), Jun (2), Jul (2)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison..

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-54).
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Table 9-54. Differences in Monthly Mean Salinity (μS/cm) in Old River at Highway 4 (CCWD Los
Vaqueros Intake), for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow
Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

572

656

739

484

576

664

748

488

1987

673

650

662

380

641

524

589

368

1990

688

878

586

376

679

873

599

379

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
4
8
8
3
(1%)
(1%)
(1%)
(1%)
-32
-125
-73
-13
(-5%) (-19%) (-11%) (-3%)
-8
-5
13
4
(-1%) (-1%)
(2%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.4-19: Salinity changes at CCWD Pumping Plant #1 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
Sources of chlorides in Rock Slough include seawater, which intrudes into the Delta when
freshwater outflow from the Delta is low, local drainage and seepage from adjacent lands, and
the Sacramento and San Joaquin rivers. Seawater and local drainage are the primary concerns
(DWR 2003b). There are no applicable EC objectives for CCWD Pumping Plant #1 noted in D1641.
Long-term average salinities at CCWD Pumping Plant #1 under the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative, would range from 2.3 percent lower in
September to 2.6 percent higher in June. Average salinities by water year type would decrease
by five percent or more (up to 10.3 percent) during August and September of above normal and
below normal years, and October of below normal years. Average salinities by water year type
would not increase by five percent or more during any month or water year type (Appendix F5,
4 vs. 2, pg. 92).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would be lower than the CEQA No Project Alternative by ten percent or more
(up to 15.8 percent) during 3 of the 192 months modeled, and higher by ten percent or more (up
to 10.4 percent) during 2 of the 192 months modeled (Appendix F5, 4 vs. 2, pgs. 93 through 104).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Modified Flow Alternative, compared to the CEQA No Project Alternative, generally
would occur during dry and critical years (Table 9-55).
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Table 9-55. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, by
Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA No Project
Alternative
Increases ≥ 5%
(min - max)a
648
----337 - 343
359 - 861

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
10
----5-7
6 - 10

Month(s) and Number of
Occurrencesb
Feb (1)
----Feb (1), Jun (1)
Jan (1), Feb (2), Jun (2), Jul (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-56).
Table 9-56. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, for
Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow Alternative,
Compared to the CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

637

744

852

542

642

753

862

546

1987

760

756

771

378

744

611

683

366

1990

742

1,028

657

391

734

1,019

672

393

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
4
9
10
4
(1%)
(1%)
(1%)
(1%)
-16
-145
-88
-12
(-2%) (-19%) (-11%) (-3%)
-8
-8
15
2
(-1%) (-1%)
(2%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.4-20: Salinity changes in the West Canal at the mouth of Clifton Court Forebay
(SWP Banks Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The applicable EC objective for the West Canal at the mouth of Clifton Court Forebay (SWP
Banks Pumping Plant) is 1,000 μS/cm year-round.
Long-term average salinities at Clifton Court Forebay under the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative, would range from 2.1 percent lower in
September to 2.0 percent higher in February. Average salinities by water year type would
decrease by five percent or more (up to 9.1 percent) during August and September of above
normal and below normal years. In addition, average salinities by water year type would not

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-95

Chapter 9

Surface Water Quality

increase by five percent or more during any month or water year type (Appendix F5, 4 vs. 2, pg.
105).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would be lower than the CEQA No Project Alternative by ten percent or more
(up to 13.1 percent) during 2 of the 192 months modeled (Appendix F5, 4 vs. 2, pgs. 106 through
117). Modeled monthly average EC values under both alternatives between October and
September would comply with D-1641 standards. Therefore, implementation of the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect Delta water quality.
Impact 9.2.4-21: Salinity changes in the Delta-Mendota Canal at the Jones Pumping Plant
(CVP Jones Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The applicable EC objective for the Delta-Mendota Canal at the Jones Pumping Plant (CVP
Jones Pumping Plant) is 1,000 μS/cm year-round.
Long-term average salinities at Jones Pumping Plant under the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative, would range from 1.5 percent lower in
September to 1.2 percent higher in July. Average salinities by water year type would decrease
by five percent or more (up to 5.9 percent) during August and September of below normal
years, and September of above normal years. In addition, average salinities by water year type
would not increase by five percent or more during any month or water year type (Appendix F5,
4 vs. 2, pg. 118).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would not differ from the CEQA No Project Alternative by ten percent or
more. Salinities under the CEQA Modified Flow Alternative would be equal to or greater than
five percent, relative to the CEQA No Project Alternative on one occasion in February of a wet
year; and on occasion in January, two in February, and two in June of critical years. However,
monthly average EC values under both alternatives would comply with D-1641 standards
(Appendix F5, 4 vs. 2, pgs. 119 through 130).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-57).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
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Table 9-57. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Modified Flow Alternative, Compared to the CEQA No Project
Alternative
Monthly Mean Salinity (μS/cm)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

531

610

701

602

533

614

706

605

1987

609

618

681

586

596

553

641

578

1990

612

774

641

572

608

768

651

578

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
2
5
5
2
(0%)
(1%)
(1%)
(0%)
-13
-65
-40
-8
(-2%) (-11%) (-6%) (-1%)
-4
-6
10
5
(-1%) (-1%)
(2%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.4-22: Salinity changes at Middle River at Victoria Canal that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Middle River at Victoria Canal is an indicator of central Delta water quality and the quality at
Victoria Island agricultural siphons. There are no applicable EC objectives for Middle River at
Victoria Canal noted in D-1641.
Long-term average salinities at Victoria Canal under the CEQA Modified Flow Alternative,
relative to the CEQA No Project Alternative, would range from 1.3 percent lower in September
to 1.4 percent higher in July. Average salinities by water year type would decrease by five
percent or more (up to 6.5 percent) during September of above normal and below normal years.
In addition, average salinities by water year type under the CEQA Modified Flow Alternative
would not increase by five percent or more during any month or water year type (Appendix F5,
4 vs. 2, pg. 131).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would not differ from the CEQA No Project Alternative by ten percent or
more during any of the 192 months modeled (Appendix F5, 4 vs. 2, pgs. 132 through 143).
Salinities under the CEQA Modified Flow Alternative would be equal to or greater than five
percent, relative to the CEQA No Project Alternative on two occasions in February of critical
years.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-58).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA No Project Alternative, would not unreasonably affect Delta water quality.
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Table 9-58. Differences in Monthly Mean Salinity (μS/cm) in Victoria Canal, for Periods with
Refined Modeling Assumptions, Under the CEQA Modified Flow Alternative, Compared to the
CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

396

467

558

467

398

471

563

469

1987

494

482

560

471

494

425

509

459

1990

450

612

532

405

448

603

543

410

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
1
4
5
3
(0%)
(1%)
(1%)
(1%)
0
-57
-52
-12
(0%) (-12%) (-9%) (-3%)
-2
-9
11
5
(0%)
(-1%)
(2%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.4-23: Salinity changes at the Stockton Intake that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
There are no applicable EC objectives for the Stockton Intake noted in D-1641. However, this
location is evaluated to address potential water quality concerns related to the City of
Stockton’s water supply intake.
Long-term average salinities at the Stockton Intake under the CEQA Modified Flow Alternative,
relative to the CEQA No Project Alternative, would range from 1.6 percent lower in September
to 1.9 percent higher in June. Average salinities by water year type would decrease by five
percent or more (up to 8.1 percent) during September of below normal years and above normal
years, and August of below normal years. In addition, average salinities by water year type
under the CEQA Modified Flow Alternative would not increase by five percent or more during
any month or water year type (Appendix F5, 4 vs. 2, pg. 144).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would be lower than the CEQA No Project Alternative by ten percent or more
(10.5 percent) during 1 of the 192 months modeled, and would not be higher by ten percent or
more during any of the 192 months modeled (Appendix F5, 4 vs. 2, pgs. 145 through 156).
Salinities under the CEQA Modified Flow Alternative would be equal to or greater than five
percent, relative to the CEQA No Project Alternative on one occasion in January; two in
February; and one in June and July of critical years; as well as on one occasion in June dry years.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-59).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
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Table 9-59. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, for Periods with
Refined Modeling Assumptions, Under the CEQA Modified Flow Alternative, Compared to the
CEQA No Project Alternative
Monthly Mean Salinity (μS/cm)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

358

423

503

358

360

428

508

360

1987

409

421

462

341

390

356

421

335

1990

444

543

433

303

439

541

442

305

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
2
5
5
2
(1%)
(1%)
(1%)
(1%)
-19
-65
-41
-6
(-5%) (-15%) (-9%)
(-2%)
-6
-2
9
2
(-1%)
(0%)
(2%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.4-24: Changes in chloride concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There is no applicable chloride ion concentration objective for Old River at Highway 4 (CCWD
Los Vaqueros Intake) noted in D-1641. However, this location is evaluated to address potential
water quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations at Highway 4 under the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative, would range from 2.9 percent lower in
September to 4.7 percent higher in June (Appendix F5, 4 vs. 2, pg. 157). Differences in average
chloride ion concentration by water year type under the CEQA Modified Flow Alternative
would not exceed about 5 percent except during May of dry years and May, June, and July of
critical years when they would be 5.5 percent, 8.0 percent, 6.4 percent, and 5.7 percent higher,
respectively; as well as during August and September of above normal years and October,
August, and September of below normal years when they would be 13.0 percent, 12.6 percent,
6.1 percent, 12.4 percent, 12.7 percent lower (Appendix F5, 4 vs. 2, pg. 158 through 169).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 30 of the 192 months modeled. During these 30 months,
chloride ion concentrations would be higher under the CEQA Modified Flow Alternative on 17
occasions and lower on 13 occasions compared to those under the CEQA No Project
Alternative. Differences in monthly average chloride ion concentrations under the CEQA
Modified Flow Alternative would be lower by ten percent or more (up to 16.1 percent) during 3
of the 192 months modeled and higher by ten percent or more (up to 42.1 percent) during 5 of
the 192 months modeled (Appendix F5, 4 vs. 2, pg. 158 through 169). Monthly mean chloride
ion concentrations from October through September are presented in Table 9-60.
Table 9-60. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Highway 4 (CCWD
Los Vaqueros Intake) from October Through September Over the 16-year Simulation Period Under
the CEQA Modified Flow Alternative and the CEQA No Project Alternative
Alternative
CEQA Modified
Flow Alternative
CEQA No
Project
Alternative

Oct

Monthly Mean Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May

Jun

Jul

Aug

Sep

127.9

102.6

102.5

87.8

66.5

44.5

37.0

42.6

47.4

56.2

96.3

128.5

129.3

102.8

102.0

86.3

64.8

44.2

36.9

41.2

45.3

54.8

98.7

132.3
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Temporal patterns in chloride ion concentrations under the CEQA Modified Flow Alternative in
the Delta are similar in nature to those previously discussed for salinity.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-61).
Table 9-61. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at
Highway 4 (CCWD Los Vaqueros Intake, for Periods with Refined Modeling Assumptions, Under
the CEQA Modified Flow Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

113

137

161

61

114

139

163

61

1987

142

135

139

45

133

99

76

43

1990

146

200

76

44

144

199

78

45

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
1
2
2
1
(1%)
(2%)
(1%)
(1%)
-9
-36
-62
-2
(-6%) (-26%) (-45%) (-4%)
-2
-2
2
1
(-2%) (-1%)
(3%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity..

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.4-25: Changes in chloride concentrations in CCWD Pumping Plant #1 (Rock
Slough) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta.
The applicable chloride ion concentration objective under D-1641 for CCWD Pumping Plant #1
(Rock Slough) is 150 mg/l year-round.
Long-term average chloride ion concentrations at CCWD Pumping Plant #1 (Rock Slough)
under the CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative,
would range from 3.0 percent lower in September to 5.4 percent higher in June. Differences in
average chloride ion concentration by water year type under the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative would not exceed about 5 percent
except during June of dry years and June and July of critical years when they would be
approximately 5 percent to approximately 8 percent higher, and August and September of
above normal years and October, August, and September when they would be approximately 7
percent to 13 percent lower (Appendix F5, 4 vs. 2, pg. 170).
Over the entire 16-year simulation period, monthly average chloride concentrations would
exceed 150 mg/l under both the CEQA Modified Flow Alternative and the CEQA No Project
Alternative during 44 of the 192 months modeled. During those 44 months when chloride ion
concentrations exceeded 150 mg/l, concentrations would be higher under the CEQA Modified
Flow Alternative by 0.1 percent to 3.1 percent on 18 occasions and lower by 0.1 percent to 12.9
percent on 21 occasions (Appendix F5, 4 vs. 2, pg. 171 through 182). There also would be 2 less
occurrences under the CEQA Modified Flow Alternative when monthly mean chloride ion
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concentrations exceeded 150 mg/l. Monthly mean chloride ion concentrations from October
through September are presented in Table 9-62.
Table 9-62. Monthly Mean Chloride Ion Concentrations (mg/l) CCWD Pumping Plant #1 (Rock
Slough) from October Through September Over the 16-year Simulation Period Under the CEQA
Modified Flow Alternative and the CEQA No Project Alternative
Alternative
CEQA
Modified Flow
Alternative
CEQA No
Project
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May
Jun

Oct

Nov

155.0

124.4

119.4

109.6

87.7

64.7

58.3

43.2

157.2

124.9

118.9

108.1

85.5

64.2

58.2

42.9

Jul

Aug

Sep

44.7

69.1

120.4

153.2

42.4

67.6

123.3

158.0

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-63).
Table 9-63. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at CCWD Pumping
Plant #1 (Rock Slough), for Periods with Refined Modeling Assumptions, Under the CEQA
Modified Flow Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

113

135

147

90

114

137

149

91

1987

167

155

132

57

161

123

114

54

1990

158

185

108

61

157

184

110

61

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
1
2
2
1
(0%)
(1%)
(1%)
(1%)
-5
-32
-18
-2
(-3%) (-21%) (-14%) (-4%)
-1
-1
2
0
(-1%) (-1%)
(2%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.4-26: Changes in chloride concentrations in Old River at Rock Slough (CCWD
Intake) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
There is no applicable chloride ion concentration objectives for Old River at Rock Slough
(CCWD Intake) noted in D-1641. However, this location is evaluated to address potential water
quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations in Old River at Rock Slough under the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative, would range from 3.1
percent lower in September to 7.5 percent higher in June. Differences in average chloride ion
concentration by water year type do not exceed 5 percent except during June of dry years and
May and June of critical years when they would be approximately 8 percent to 9 percent higher,
and during July, August, and September of above normal and below normal years and October
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of below normal years when they would be 6 percent to 15 percent lower under the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative (Appendix F5, 4 vs. 2,
pg. 183).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 33 of the 192 months modeled. During these 33 months,
chloride ion concentrations would be higher under the CEQA Modified Flow Alternative on 19
occasions and lower on 14 occasions, relative to the CEQA No Project Alternative. Differences
in monthly average chloride ion concentrations under the CEQA Modified Flow Alternative
would be lower than the CEQA No Project Alternative by ten percent or more (up to 19.9
percent) during 7 of the 192 months modeled and higher by ten percent or more (up to 37.3
percent) during 6 of the 192 months modeled (Appendix F5, 4 vs. 2, pg. 184 through 195).
Monthly mean chloride ion concentrations from October through September are presented in
Table 9-64.
Table 9-64. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Rock Slough
(CCWD Intake) from October Through September Over the 16-year Simulation Period Under the
CEQA Modified Flow Alternative and the CEQA No Project Alternative
Alternative
CEQA
Modified Flow
Alternative
CEQA No
Project
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

146.4

112.6

114.4

90.5

61.6

35.7

28.8

144.0

112.2

114.9

92.5

63.2

36.0

28.8

Jun

Jul

Aug

Sep

32.0

33.1

63.9

122.4

161.0

33.2

35.6

64.7

118.5

155.8

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-65).
Table 9-65. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at Rock
Slough (CCWD Intake), for Periods with Refined Modeling Assumptions, Under the CEQA Modified
Flow Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

135

158

177

57

136

161

180

58

1987

165

153

140

32

149

109

77

31

1990

182

224

73

37

178

224

75

37

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
2
3
3
1
(1%)
(2%)
(1%)
(1%)
-16
-44
-63
-1
(-10%) (-29%) (-45%) (-4%)
-3
0
2
0
(-2%)
(0%)
(3%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
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Impact 9.2.4-27: Changes in chloride concentrations in West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the West Canal at the
mouth of Clifton Court Forebay (SWP Banks Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) under the CEQA Modified Flow Alternative, relative to
the CEQA No Project Alternative, would range from 2.9 percent lower in September to 2.6
percent higher in July. Differences in average chloride ion concentration by water year type
under the CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative
would not exceed about 5 percent except during May and July of critical years when they
would be 5.2 percent and 5.8 percent higher; and during August and September of above
normal years and October, August, and September of below normal years when they would be
9.2 percent, 11.5 percent, 6.0 percent, 10.2 percent and 12.0 percent lower (Appendix F5, 4 vs. 2,
pg. 196).
Over the entire 16-year simulation period, monthly mean chloride concentrations would not
exceed 250 mg/l under either the CEQA Modified Flow Alternative or the CEQA No Project
Alternative. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent during 18 of the 192 months modeled. During these 18 months, chloride ion
concentrations would be higher under the CEQA Modified Flow Alternative on 8 occasions and
lower on 10 occasions. Differences in chloride ion concentrations equal to or greater than 10
percent occur during 6 of the 192 months modeled, and would be higher on 1 (up to 28.9
percent) occasion and lower on 5 (up to 18.0 percent) occasions under the CEQA Modified Flow
Alternative (Appendix F5, 4 vs. 2, pg. 197 through 208). Monthly mean chloride ion
concentrations from October through September are presented in Table 9-66.
Table 9-66. Monthly Mean Chloride Ion Concentrations (mg/l) in West Canal at the Mouth of
Clifton Court Forebay (SWP Banks Pumping Plant) from October Through September Over the 16year Simulation Period Under the CEQA No Project Alternative and the CEQA No Project
Alternative
Alternative
CEQA Modified
Flow
Alternative
CEQA No
Project
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May

Jun

Jul

Aug

Sep

101.0

86.8

82.8

74.6

58.2

44.9

38.8

41.1

47.2

46.9

70.5

96.3

102.1

87.0

82.5

73.8

56.8

44.9

38.7

40.2

46.9

45.7

72.0

99.2

Oct

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-67).
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Table 9-67. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in West Canal at the
Mouth of Clifton Court Forebay (SWP Banks Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Modified Flow Alternative, Compared to the CEQA No Project
Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

85

105

128

64

86

107

130

65

1987

110

107

121

59

108

85

75

57

1990

103

156

79

50

102

154

81

51

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
1
2
2
1
(1%)
(2%)
(1%)
(1%)
-2
-22
-46
-2
(-2%) (-21%) (-38%) (-4%)
-1
-2
2
1
(-1%) (-1%)
(3%)
(2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.4-28: Changes in chloride concentrations in Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the Delta-Mendota Canal
at the Jones Pumping Plant (CVP Jones Pumping Plant) is 250 mg/l year round.
Long-term average chloride ion concentrations in Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) under the CEQA Modified Flow Alternative, relative to the
CEQA No Project Alternative, would range from 2.0 percent lower in September to 2.7 percent
higher in June. Differences in average chloride ion concentration by water year type under the
CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative would not
exceed approximately 5 percent except during May and July of critical years when they would
be 6.2 percent and 5.9 percent higher; and in August and September of above normal and
October, August, and September of below normal year when they would be 7.0 percent, 8.2
percent, 5.4 percent, 8.9 percent, and 9.6 percent lower (Appendix F5, 4 vs. 2, pg. 209).
Over the entire 16-year simulation period, monthly mean chloride concentrations would not
exceed 250 mg/l under either the CEQA Modified Flow Alternative or the CEQA No Project
Alternative. However, differences in chloride ion concentrations equal to or greater than 5
percent occurred during 17 of the 192 months modeled. During these 17 months, chloride ion
concentrations would be higher under the CEQA Modified Flow Alternative on 8 occasions and
lower on 9 occasions, relative to the CEQA No Project Alternative. Differences in chloride ion
concentrations equal to or greater than 10 percent occur during 4 of the 192 months modeled,
and would be higher (up to 32.4 percent) on 2 occasions and lower (up to 13.4 percent) on 2
occasions under the CEQA Modified Flow Alternative, relative to the CEQA No Project
Alternative (Appendix F5, 4 vs. 2, pg. 210 through 221). Monthly mean chloride ion
concentrations from October through September are presented in Table 9-68.
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Table 9-68. Monthly Mean Chloride Ion Concentrations (mg/l) in Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant) from October Through September Over the 16year Simulation Period Under the CEQA Accord Alternative and the CEQA No Project Alternative
Alternative
CEQA
Modified Flow
Alternative
CEQA No
Project
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

101.6

86.8

87.6

79.5

67.6

60.2

45.6

102.6

86.9

87.4

78.9

66.6

60.0

45.6

Jun

Jul

Aug

Sep

43.7

54.5

55.3

82.5

110.7

42.6

53.1

54.2

83.8

112.9

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling has shown impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-69).
Table 9-69. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Delta-Mendota
Canal at the Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Modified Flow Alternative, Compared to the CEQA No Project
Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

92

111

134

78

93

113

135

79

1987

111

113

129

76

108

97

84

75

1990

112

152

84

74

111

150

86

75

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
1
1
0
(1%)
(1%)
(1%)
(0%)
-3
-16
-45
-1
(-3%) (-14%) (-35%) (-2%)
-1
-1
1
1
(-1%) (-1%)
(2%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
Impact 9.2.4-29: Changes in chloride concentrations in Middle River at Victoria Canal that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
There is no applicable chloride ion concentration objectives in Middle River at Victoria Canal
noted in D-1641. However, Middle River at Victoria Canal is an indicator of central Delta water
quality and water quality at the Victoria Island agricultural siphons, and is therefore evaluated
here.
Long-term average chloride ion concentrations in Middle River at Victoria Canal under the
CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative, would range
from 2.0 percent lower in September to 2.8 percent higher in July. Differences in average
chloride ion concentration by water year type under the CEQA Modified Flow Alternative,
relative to the CEQA No Project Alternative would not exceed approximately 5 percent except
during May and July of critical years when they would be 6.6 percent and 6.4 percent higher;
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and during August and September of above normal and below normal years when they would
be 5.2 percent, 8.2 percent, 7.3 percent, and 9.7 percent lower (Appendix F5, 4 vs. 2, pg. 222).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 18 of the 192 months modeled. During these 18 months,
chloride ion concentrations would be higher under the CEQA Modified Flow Alternative on 11
occasions and lower on 7 occasions, relative to the CEQA No Project Alternative. Differences in
monthly average chloride ion concentrations under the CEQA Modified Flow Alternative
would be lower than the CEQA No Project Alternative by ten percent or more (up to 13.2
percent) during 2 of the 192 months modeled and higher by 34.1 percent during 1 of the 192
months modeled (Appendix F5, 4 vs. 2, pg. 223 through 234). Monthly mean chloride ion
concentrations from October through September are presented in Table 9-70.
Table 9-70. Monthly Mean Chloride Ion Concentrations (mg/l) in Middle River at Victoria Canal
from October Through September Over the 16-year Simulation Period Under the CEQA No Project
Alternative and the CEQA No Project Alternative
Alternative
CEQA Modified
Flow
Alternative
CEQA No
Project
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

76.3

70.2

63.4

62.3

55.1

46.0

41.7

76.8

70.3

63.2

61.9

54.1

45.8

41.6

Jun

Jul

Aug

Sep

48.8

55.0

40.0

50.4

67.2

47.5

53.9

38.9

51.0

68.6

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-71).
Table 9-71. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Middle River at
Victoria Canal, for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow
Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

59

76

98

58

59

77

99

58

1987

82

80

99

59

83

66

64

57

1990

72

111

68

49

71

109

69

49

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0(
1
1
0
1%)
(1%)
(1%)
(1%)
0
-14
-34
-2
(0%) (-18%) (-35%) (-3%)
0
-2
2
1
(-1%) (-2%)
(2%)
(2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
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Impact 9.2.4-30: Changes in chloride concentrations at the Stockton Intake that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
There is no applicable chloride ion concentration objectives at the Stockton Intake noted in
D-1641. However this location is evaluated to address potential concerns related to the City of
Stockton’s water supply intake.
Long-term average chloride ion concentrations at the Stockton Intake under the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative, would range from 2.7
percent lower in September to 4.1 percent higher in June. Differences in average chloride ion
concentration by water year type would not exceed approximately 5 percent except during
May, June, and July of critical years when they would be 6.6 percent, 6.7 percent, and 5.7
percent higher and August and September of above normal and below normal years when they
would be 12.7 percent, 11.8 percent, 12.8 percent, and 13.0 percent lower (Appendix F5, 4 vs. 2,
pg. 235).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occurred during 22 of the 192 months modeled. During these 22 months,
chloride ion concentrations would be higher under the CEQA Modified Flow Alternative on 13
occasions and lower on 9 occasions, relative to the CEQA No Project Alternative. Differences in
monthly mean chloride ion concentrations under the CEQA Modified Flow Alternative would
be lower than the CEQA No Project Alternative by ten percent or more (up to 18.2 percent)
during 6 of the 192 months modeled and higher by ten percent or more (up to 32.9 percent)
during 3 of the 192 months modeled (Appendix F5, 4 vs. 2, pgs. 236 through 247). Monthly
mean chloride ion concentrations from October through September are presented in Table 9-72.
Table 9-72. Monthly Mean Chloride Ion Concentrations (mg/l) at the Stockton Intake from
October Through September Over the 16-year Simulation Period Under the CEQA Modified Flow
Alternative and the CEQA No Project Alternative
Alternative
CEQA Modified
Flow Alternative
CEQA No
Project
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

57.8

50.5

46.1

45.7

39.6

32.2

36.4

58.1

50.5

45.9

44.9

38.8

32.1

36.4

Jun

Jul

Aug

Sep

45.3

33.0

26.8

38.2

50.3

44.0

31.7

26.3

39.1

51.8

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA No Project Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-73).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
a level that would not unreasonably affect Delta water quality.
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Table 9-73. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at the Stockton
Intake, for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow
Alternative, Compared to the CEQA No Project Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA No Project Alternative

CEQA Modified Flow Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

49

65

85

42

50

66

86

42

1987

62

65

75

39

57

49

51

38

1990

70

95

53

33

69

94

54

34

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
1
1
1
0
(1%)
(2%)
(1%)
(1%)
-5
-16
-24
-1
(-7%) (-25%) (-32%) (-2%)
-1
0
1
0
(-2%) (-1%)
(2%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.4-31: Changes in DOC concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There are no DOC objectives noted in D-1641 for any location within the Delta. However,
consideration of data regarding the average DOC concentrations in the Delta, assumed levels of
natural variation, and assumed relationships between DOC concentrations and THM formation
in drinking water has resulted in establishment of a monthly change significance criterion for
DOC of 0.4 mg/l (see Section 9.2.2.1).
Long-term average DOC concentrations at Highway 4 under the CEQA Modified Flow
Alternative would be essentially equivalent (i.e., less than 0.1 mg/l change) to the CEQA No
Project Alternative during all months of the year. In addition, changes in average DOC
concentrations by water year type under the CEQA Modified Flow Alternative, relative to the
CEQA No Project Alternative, would not exceed 0.1 mg/l (Appendix F5, 4 vs. 2, pg. 248).
Monthly average DOC concentrations also would be similar under each alternative, with a
maximum absolute change of 0.2 mg/l (Appendix F5, 4 vs. 2, pgs. 249 through 260). Therefore,
implementation of the CEQA Modified Flow Alternative would not unreasonably affect Delta
water quality.
Impact 9.2.4-32: Changes in DOC concentrations in Old River at Rock Slough (CCWD Intake)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
Long-term average DOC concentrations in the Old River at Rock Slough under the CEQA
Modified Flow Alternative would be essentially equivalent (i.e., less than 0.1 mg/l change) to
the CEQA No Project Alternative during all months of the year. In addition, changes in average
DOC concentrations by water year type under the CEQA Modified Flow Alternative would not
exceed 0.1 mg/l (Appendix F5, 4 vs. 2, pg. 261). Monthly average DOC concentrations also
would be similar under each alternative, with a maximum absolute change of 0.2 mg/l
(Appendix F5, 4 vs. 2, pgs. 262 through 273). Therefore, implementation of the CEQA Modified
Flow Alternative, relative to the CEQA No Project Alternative, would not unreasonably affect
Delta water quality.
Impact 9.2.4-33: Changes in DOC concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) that could result in degraded water quality conditions or
adverse effects to designated beneficial uses in the Delta
Long-term average DOC concentrations at Clifton Court Forebay under the CEQA Modified
Flow Alternative remain essentially equivalent (i.e., less than 0.1 mg/l change) to the CEQA No
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Project Alternative during all months of the year. In addition, changes in average DOC
concentrations by water year type under the CEQA Modified Flow Alternative, relative to the
CEQA No Project Alternative, do not exceed 0.1 mg/l (Appendix F5, 4 vs. 2, pg. 274). Monthly
average DOC concentrations also would remain similar under each alternative, with a
maximum absolute change of 0.2 mg/l (Appendix F5, 4 vs. 2, pgs. 275 through 286).
Consequently, changes in the monthly average DOC concentrations do not exceed the monthly
change significance criteria, and therefore, implementation of the CEQA Modified Flow
Alternative, relative to the CEQA No Project Alternative, would not unreasonably affect Delta
water quality.
Impact 9.2.4-34: Changes in DOC concentrations in Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) that could result in degraded water quality conditions or
adverse effects to designated beneficial uses
Long-term average DOC concentrations at Jones Pumping Plant under the CEQA Modified
Flow Alternative would be essentially equivalent (i.e., less than 0.1 mg/l change) to the CEQA
No Project Alternative during all months of the year. In addition, changes in average DOC
concentrations by water year type under the CEQA Modified Flow Alternative would not
exceed 0.1 mg/l (Appendix F5, 4 vs. 2, pg. 287). Monthly average DOC concentrations also
would be similar under each alternative, with a maximum absolute change of 0.1 mg/l
(Appendix F5, 4 vs. 2, pgs. 288 through 299). Therefore, implementation of the CEQA Modified
Flow Alternative, relative to the CEQA No Project Alternative, would not unreasonably affect
Delta water quality.
Impact 9.2.4-35: Changes in monthly mean flows in the Old River at Bacon Island that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
Long-term average monthly flows in the Old River at Bacon Island under the CEQA Modified
Flow Alternative, relative to the CEQA No Project Alternative would be essentially equivalent
except during June and July during which they would be 1 percent to 6 percent higher, relative
to the CEQA No Project Alternative over the 16-year simulation period. The direction of flow
under both the CEQA Modified Flow Alternative and the CEQA No Project Alternative moves
towards the Delta pumps during all months and water years except during February through
April of wet years. The magnitude to flows moving towards Delta pumps during February
through May of all water years would be essentially equivalent during all months and water
years under the CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative
(Appendix F5, 4 vs. 2, pg. 300). In general, the magnitude of flows moving towards Delta
pumps from June through January during all years is slightly higher under the CEQA Modified
Flow Alternative, relative to the CEQA No Project Alternative (Appendix F5, 4 vs. 2, pgs. 301
through 312).
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 40 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 150 months (Appendix F5, 3 vs. 2, pg.
301 through 312).
Overall, potential changes in monthly mean flows under the CEQA Modified Flow Alternative,
compared to the CEQA No Project Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect Delta water quality.
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Impact 9.2.4-36: Changes in monthly mean flows in the Middle River at Middle River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Differences in long-term average monthly flows in the Middle River at Middle River under the
CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative do not exceed
about 3 percent over the 16-year simulation period. The direction of flow under both the CEQA
Modified Flow Alternative and the CEQA No Project Alternative moves towards the Delta
pumps during all months and water years. The magnitude of flows moving towards Delta
pumps under the CEQA Modified Flow Alternative during February through May would be
reduced, and would be essentially equivalent, relative to the CEQA No Project Alternative
during all months and water years (Appendix F5, 4 vs. 2, pg. 313). In general, the magnitude of
flows moving towards Delta pumps under the CEQA Modified Flow Alternative is up to 106 cfs
during some months and water years, relative to the CEQA No Project Alternative (Appendix
F5, 4 vs. 2, pgs. 314 through 325).
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 39 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 153 months (Appendix F5, 3 vs. 2, pg.
314 through 325).
Overall, potential changes in monthly mean flows under the CEQA Modified Flow Alternative,
compared to the CEQA No Project Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
CEQA Yuba Accord Alternative, relative to the CEQA No Project Alternative, would not
unreasonably affect Delta water quality.
Impact 9.2.4-37: Changes in monthly mean flows in the Middle River at Mowry Bridge that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average monthly flows in the Middle River at Mowry Bridge would be essentially
equivalent under the CEQA Modified Flow Alternative, relative to the CEQA No Project
Alternative over the 16-year simulation period. The direction of flow under both the CEQA
Modified Flow Alternative and the CEQA No Project Alternative moves away from the Delta
pumps and would be essentially equivalent during all months and water years under the CEQA
Modified Flow Alternative, relative to the CEQA No Project Alternative (Appendix F5, 4 vs. 2,
pgs. 326). Therefore, the CEQA Yuba Accord Alternative, relative to the CEQA No Project
Alternative, would not unreasonably Delta water quality.
Impact 9.2.4-38: Decreases in San Luis Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Historically, the CVP and SWP have cooperated to try to maintain San Luis Reservoir above 300
TAF in response to the low-point problem and thus, avoid adverse impacts to water quality.
Long-term average monthly combined CVP and SWP reservoir storage and average monthly
reservoir storage by water year type under the CEQA Modified Flow Alternative would be
essentially equivalent in San Luis Reservoir, relative to the CEQA No Project Alternative over
the 72-year simulation period (Appendix F4, 4 vs. 2, pg. 1339 and 1376). In addition, there
would be no additional months under the CEQA Modified Flow Alternative, relative to the
CEQA No Project Alternative, when combined CVP and SWP monthly mean reservoir storage
drops below 300 TAF (Appendix F4, 4 vs. 2, pg. 1339 and 1376 and 1377 through 1388).
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Therefore, the CEQA Modified Flow Alternative, relative to the CEQA No Project Alternative,
would not unreasonably affect water quality in San Luis Reservoir.

9.2.5

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
CEQA YUBA ACCORD ALTERNATIVE COMPARED TO THE CEQA EXISTING
CONDITION

Water quality impacts that could be expected to occur as a result of changes in the operation of
the Yuba Project and CVP/SWP facilities, and associated hydrologic changes, are evaluated
below.
Impact 9.2.5-1: Decreases in New Bullards Bar Reservoir storage that could result in degraded
water quality conditions or adverse effects to designated beneficial uses
Over the 72-year simulation period, differences in long-term average end-of-month storage and
end-of-month storage by water year type under the CEQA Yuba Accord Alternative, compared
to the CEQA Existing Condition, would not exceed 5 percent except during critical years when
reservoir storage would be up to 18 percent lower in September under the CEQA Yuba Accord
Alternative (Appendix F4, 3 vs. 1, pg. 1). During most months (i.e., August, September,
October, and November) and water years when reservoir storage volumes are typically lowest
due to reservoir storage releases occurring from July through September, average differences in
monthly mean storage would range from about 2 percent lower in August to about 3 percent
lower in October and November under the CEQA Yuba Accord Alternative, compared to the
CEQA Existing Condition. Under the CEQA Yuba Accord Alternative, storage would be
essentially equivalent27 or higher at least 50 percent of the time over the monthly cumulative
distributions for all months of the year. During periods exhibiting the lowest storage
conditions28 in October and November, storage would be about 20 percent lower nearly all of
the time under the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition.
Generally, a greater volume of water present in the reservoir equates to a greater amount of
dilution regarding any constituent of concern that may be present in the water. However, the
magnitude and frequency (i.e., up to 20 percent lower 25 percent of the time during October
and November) of the changes in reservoir storage levels simulated under the CEQA Yuba
Accord Alternative, compared to the CEQA Existing Condition, would not be likely to cause
metals and other constituents of concern that may be concentrated in the sediments at the
bottom of the reservoir to be re-suspended and degrade long-term water quality. In addition,
decreases in water quality in New Bullards Bar due to increases in water temperature are
unlikely to occur due to its steep-sided conical shape, which creates sufficient water depths to
maintain a large cold pool reservoir under all operational reservoir levels throughout the year.
As a result of the water transfers occurring from July through September under the CEQA Yuba
Accord Alternative, large reductions in New Bullards Bar Reservoir storage would be expected
to occur during the late summer and fall. However, the frequency and magnitude of these
reductions in storage would not be sufficient to reduce the long-term water quality in New
Bullards Bar Reservoir due to the morphology of the reservoir. Therefore, the CEQA Yuba
Accord Alternative, compared to the CEQA Existing Condition, would result in less than
significant impacts to water quality in New Bullards Bar Reservoir.
27Essentially

equivalent refers to relative differences in storage volume between the alternative and the basis of
comparison that is less than or equal to 1 percent (See Section 9.2.1).
28 The lowest 25 percent of the storage cumulative probability distribution.
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Impact 9.2.5-2: Changes in monthly mean flows in the lower Yuba River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
During the seasonal high flow period (i.e., December through June), long-term average flows in
the lower Yuba River at Smartville would range from essentially equivalent in December,
January and May to approximately 4 percent lower in March under the CEQA Yuba Accord
Alternative, compared to those under the CEQA Existing Condition (Appendix F4, 3 vs. 1, pg.
100). During the seasonal low flow period (i.e., August, September, October, and November),
long-term average flows in the lower Yuba River at Smartville would range from approximately
3 percent lower in August to approximately 8 percent higher in November under the CEQA
Yuba Accord Alternative. Maximum decreases in mean monthly flow under the CEQA Yuba
Accord Alternative would range from about 15 percent to 17 percent and occur during July and
August of above normal years. During critical years, flows would be generally higher by about
2 percent to about 27 percent, compared to those under the CEQA Existing Condition. During
typically low flow conditions (i.e., lowest 25 percent of the monthly cumulative flow
distribution) occurring from August through November, flows under the CEQA Yuba Accord
Alternative would be on average about 15 percent to 55 percent higher about 85 percent to 100
percent of the time (Appendix F4, 3 vs. 1, pg. 125 through 136).
During the seasonal high flow period29, long-term average flows in the lower Yuba River at
Marysville would range from essentially equivalent30 in December, January and April to
approximately 4 percent lower in March, and 5 percent higher in June under the CEQA Yuba
Accord Alternative, compared to those under the CEQA Existing Condition (Appendix F4, 3 vs.
1, pg. 272). During the seasonal low flow period31, long-term average flows in the lower Yuba
River would range from approximately 10 percent lower in August to approximately 8 percent
higher in November under the CEQA Yuba Accord Alternative. Maximum decreases flow
under the CEQA Yuba Accord Alternative would range from about 31 percent to 33 percent,
and occur during July and August of above normal water years. During critical water years,
flows under the CEQA Yuba Accord Alternative would be generally higher by about 2 percent
to about 80 percent, compared to those under the CEQA Existing Condition. During low flow
conditions occurring from August through November, flows under the CEQA Yuba Accord
Alternative are on average about 20 percent to 100 percent higher about 60 percent to 100
percent of the time compared those under to the CEQA Existing Condition (Appendix F4, 3 vs.
1, pg. 297 through 308).
Overall, lower Yuba River flows under the CEQA Yuba Accord Alternative would be higher
than flows under the CEQA Existing Condition. Increased lower Yuba River flows would allow
dilution of water quality constituents, including pesticides and fertilizers from agricultural
runoff, potentially having a beneficial effect on water quality. Changes in the frequency and
magnitude of flows in the lower Yuba River would not result in any long-term impacts to
designated beneficial uses, existing regulatory standards, degradation of general water quality.
Therefore, the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition,
would have a less than significant impact on water quality in the lower Yuba River.

Generally, December through June in the lower Yuba River.
Essentially equivalent refers to relative differences in flow between the alternative and the basis of comparison that
are less than or equal to 1 percent (See Section 9.2.1).
31 Generally, ranging from August through November in the lower Yuba River.
29
30
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Impact 9.2.5-3: Changes in monthly mean water temperatures in the lower Yuba River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average water temperatures in the lower Yuba River at Smartville under the CEQA
Yuba Accord Alternative, compared to those under the CEQA Existing Condition, are
essentially equivalent32 during all months (Appendix F4, 3 vs. 1, pg. 174). Long-term average
water temperatures at Marysville are essentially equivalent during most months, but would
increase (0.9º F) in July and would decrease (up to 0.7ºF) in June and September under the
CEQA Yuba Accord Alternative, compared to those under the CEQA Existing Condition
(Appendix F4, 3 vs. 1, pg. 346). Long-term average monthly water temperatures and average
monthly water temperatures by water year in the lower Yuba River would not exceed 65ºF
under the CEQA Yuba Accord Alternative.
Under the CEQA Yuba Accord Alternative, long-term average water temperatures at Daguerre
Point Dam during the April through July rice field flooding and planting period are essentially
equivalent during most months, and would increase slightly (0.4ºF) in July compared to those
under the CEQA Existing Condition (Appendix F4, 3 vs. 1, pg. 223). However, water
temperatures during these months would not exceed about 59ºF under either alternative. For
all water years, average monthly water temperatures at Daguerre Point Dam would be
essentially equivalent during most months under the CEQA Yuba Accord Alternative,
compared to the CEQA Existing Condition, and would remain below 60ºF under both
alternatives. Over the 72-year simulation period, there is one occurrence when monthly mean
water temperatures in July would exceed 65ºF by approximately 5ºF (Appendix F4, 3 vs. 1, pg.
248 through 259).
Overall, lower Yuba River water temperatures under the CEQA Yuba Accord Alternative
would be similar to the CEQA Existing Condition. Water temperature changes occurring in the
lower Yuba River would not be sufficient frequency and magnitude to result in adverse impacts
to designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the CEQA
Yuba Accord Alternative, compared to the CEQA Existing Condition, would have a less than
significant impact on water quality in the lower Yuba River.
Impact 9.2.5-4: Decreases in Oroville Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Long-term average end-of-month Oroville Reservoir storage would be essentially equivalent
under the CEQA Yuba Accord Alternative and the CEQA Existing Condition (Appendix F4, 3
vs. 1 pg. 406). Differences in average end-of-month storage under the CEQA Yuba Accord
Alternative, compared to the CEQA Existing Condition, would not exceed 1 percent in any
water year. During all months, the cumulative reservoir storage distributions are essentially
equivalent or higher over 90 percent of the time, under the CEQA Yuba Accord Alternative,
compared to the CEQA Existing Condition (Appendix F4, 3 vs. 1 pg. 431 through 442).
Therefore, the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition
would have a less than significant impact on water quality in Oroville Reservoir.

Essentially equivalent refers to relative differences in water temperatures between the alternative and the basis of
comparison that are less than or equal to 0.3 ºF (See Section 9.2.1).
32
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Impact 9.2.5-5: Changes in monthly mean flows in the Feather River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly flows or average monthly flows
by water year type in the Feather River below the Fish Barrier Dam under the CEQA Yuba
Accord Alternative, compared to the CEQA Existing Condition.
Long-term average monthly flows in the Feather River below the Thermalito Afterbay Outlet
would be about 3 percent lower in June and about 1 percent lower in September and November
under the CEQA Yuba Accord Alternative, compared to those under the CEQA Existing
Condition, and essentially equivalent or up to about 3 percent higher during all other months
over the 72-year simulation period (Appendix F4, 3 v. 1. pg. 603). Differences in long-term
average monthly flows in the Feather River at the mouth under the CEQA Yuba Accord
Alternative, compared to the CEQA Existing Condition would not exceed approximately 2
percent (Appendix F4, 3 v. 1. pg. 775). Decreases in average monthly flow below the Thermalito
Afterbay Outlet and at the mouth of the Feather River would range from 1 percent lower to
approximately 7 percent lower during all water years. In addition, during July, August,
September, and October of critical years, flows would be up to 12 percent higher under the
CEQA Yuba Accord Alternative, compared to those under the CEQA Existing Condition.
During low flow conditions occurring from September through November, flows below the
Thermalito Afterbay Outlet under the CEQA Yuba Accord Alternative would be essentially
equivalent about 60 to 85 percent of the time, and higher about 40 percent to 15 percent of the
time (Appendix F4, 3 v. 1. pg. 628 through 639). During low flow conditions at the mouth of
the Feather River, flows under the CEQA Yuba Accord Alternative would be essentially
equivalent about 25 percent to 75 percent of the time, and higher about 55 percent to 20 percent
of the time (Appendix F4, 3 v. 1. pg. 800 through 811).
Overall, lower Feather River flows under the CEQA Yuba Accord Alternative would not
substantially change compared to those under the CEQA Existing Condition and, thus, would
not be expected to degrade water quality or adversely affect beneficial uses. Therefore, the
CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition, would have a less
than significant impact on water quality in the lower Feather River.
Impact 9.2.5-6: Changes in monthly mean water temperatures in the Feather River that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type in the lower Feather River below the
Fish Barrier Dam, below the Thermalito Afterbay Outlet and at the mouth would be essentially
equivalent under the CEQA Yuba Accord Alternative and the CEQA Existing Condition, except
during June of above normal years, and July of wet years at the mouth when they would be
0.4ºF higher below the Thermalito Afterbay Outlet (Appendix F4, 3 vs. 1, pg. 677). Average
monthly water temperatures under the CEQA Yuba Accord Alternative during these times
months would not exceed approximately 72ºF.
Monthly mean water temperatures below the Thermalito Afterbay Outlet under the CEQA
Yuba Accord Alternative would be essentially equivalent to the CEQA Existing Condition about
95 percent to 100 percent of the time during all months (Appendix F4, 3 v. 1. pg. 628 through
639). At the mouth of the Feather River, water temperatures would be essentially equivalent
over the cumulative water temperature distribution about 95 percent to 100 percent of the time
during all months, excluding May and August (Appendix F4, 3 v. 1. pg. 849 through 860).
During May, water temperatures are essentially equivalent about 90 percent of the time and
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lower by an average of 0.5ºF about 10 percent of the time. During the highest 25 percent of the
cumulative water temperature distribution (i.e., highest 25 percent of water temperatures),
water temperatures in May under the CEQA Yuba Accord Alternative would be on average
0.5ºF lower about 40 percent of the time and would be essentially equivalent, or slightly higher
(not exceeding 70ºF) for the remainder of the distribution. During July, water temperatures
under the CEQA Yuba Accord Alternative are essentially equivalent about 90 percent of the
time, and slightly lower and higher (not exceeding 77.6ºF) by about 0.4ºF 10 percent of the time
over the cumulative water temperature distribution, compared to the CEQA Existing Condition.
Overall, lower Feather River water temperatures under the CEQA Yuba Accord Alternative
would be similar to the CEQA Existing Condition. Water temperature changes occurring in the
lower Feather River would not be sufficient frequency and magnitude to result in adverse
impacts to designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the
CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition, would have a less
than significant impact on water quality in the lower Feather River.
Impact 9.2.5-7: Changes in monthly mean flows in the Sacramento River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
Long-term average monthly flows in the Sacramento River below the confluence with the
Feather River (Appendix F4, 3 vs. 1, pg. 882) and at Freeport (Appendix F4, 3 vs. 1, pg. 1005)
under the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition would
be essentially equivalent during all months over the 72-year simulation period. During all
water years, differences in average monthly flow below the Feather River confluence and at
Freeport also would not exceed approximately 4 percent. Therefore, the CEQA Yuba Accord
Alternative, relative to the CEQA Existing Condition, would have a less than a significant
impact on water quality in the Sacramento River.
Impact 9.2.5-8: Changes in monthly mean water temperatures in the Sacramento River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Average monthly water temperatures by water year type under the CEQA Yuba Accord
Alternative, compared to those under the CEQA Existing Condition, in the Sacramento River
below the Feather River confluence (Appendix F4, 3 vs. 1, pg. 956) and at Freeport (Appendix
F4, 3 vs. 1, pg. 1054) would be essentially equivalent. Water temperatures below the Feather
River confluence (Appendix F4, 3 vs. 1, pg. 907 through 918) and at Freeport (Appendix F4, 3 vs.
1, pg. 1079 through 1090) under the CEQA Yuba Accord Alternative and the CEQA Existing
Condition would be essentially equivalent approximately 100 percent of the time over the
cumulative water temperature distribution during all months. Therefore, the CEQA Yuba
Accord Alternative, compared to the CEQA Existing Condition, would have a less than a
significant impact on water quality in the Sacramento River.
Impact 9.2.5-9: Changes to the monthly mean location of X2 that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The location of the estuarine salinity gradient is regulated during the months of February
through June by the location of X2 objective in the 1995 WQCP (D-1641). The X2 location must
remain downstream of the Confluence of the Sacramento and San Joaquin rivers33 (River
Kilometer 81, located upstream from the Golden Gate Bridge) for the entire 5-month period.
The X2 objective also specifies the number of days each month that that location of X2 must be
33

Also referred to as Collinsville.
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downstream of Chipps Island (RK 74) or downstream of Roe Island34 (RK 64). However, due to
DSM2 modeling limitations these two locations are not evaluated (see Section 9.2.1.2)
The long-term average monthly mean X2 location from February through June under the CEQA
Yuba Accord Alternative and the CEQA Existing Condition are presented in Table 9-74.
During all months of the year, the long-term average and average location of X2 by water year
type would remain essentially equivalent (i.e., relative change less than 1 percent) under CEQA
Yuba Accord Alternative, compared to the CEQA Existing Condition. Additionally, the CEQA
Yuba Accord Alternative would result in one less occurrence when the monthly mean X2
location is upstream of the Confluence (RK 81) in February compared to the CEQA Existing
Condition (Appendix F4, 3 vs. 1, pg. 1214 through 1225).
Table 9-74. Long-term Average Monthly Mean X2 Location (RK) from February Through June
Under the CEQA Yuba Accord Alternative and the CEQA Existing Condition.
Long-term Averagea Monthly Mean X2 Location (RK)
Alternative
Feb
Mar
Apr
CEQA Yuba Accord Alternative
71.5
66.5
66.0
CEQA Existing Condition
71.5
66.5
66.0
a

May
67.9
67.9

Jun
70.1
70.1

Over the 72-year simulation period

Delta outflow objectives established in SWRCB D-1641 extend throughout the year. For the
February though June period under the CEQA Yuba Accord Alternative, Delta outflow
objectives are met by compliance with the X2 objective. Delta outflow objectives are met during
the remaining months of the year by a minimum outflow schedule, as defined in the SWRCB D1641. Overall, simulated changes in the monthly mean X2 location under the CEQA Yuba
Accord Alternative, compared to the CEQA Existing Condition, would not be of sufficient
magnitude or frequency to adversely impact water quality resources in the Delta. Therefore,
the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition, would result in
a less than significant impact on Delta water quality.
Impact 9.2.5-10: Changes to monthly mean Delta outflow that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
As described above, Delta outflow objectives established in SWRCB D-1641 extend throughout
the year and are met by compliance with the X2 objective during the February though June
period. Delta outflow objectives are met during the remaining months of the year by a
minimum outflow schedule, as defined in the SWRCB D-1641. Over the entire 72-year period of
simulated October through September outflows, long-term average Delta outflow would be
essentially equivalent under the CEQA Yuba Accord Alternative, compared to the CEQA
Existing Condition. Average monthly outflows by water year type under both the CEQA Yuba
Accord Alternative and the CEQA Existing Condition meet minimum outflow requirements, as
defined in the SWRCB D-1641. Average monthly outflow differences under the CEQA Yuba
Accord Alternative and the CEQA Existing Condition would not exceed 2 percent. Therefore,
the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition, would result in
a less than significant impact on Delta water quality.
Impact 9.2.5-11: Changes to monthly mean E/I ratios that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The Delta E/I ratio limits, established in SWRCB D-1641, specify that up to 35 percent of Delta
inflows may be exported during the February through June period, and up to 65 percent of
34

Also referred to as the Port Chicago EC monitoring station.
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Delta inflows may be exported during the remaining months (i.e., July through January). These
limits are consistently met under both the CEQA Yuba Accord Alternative and the CEQA
Existing Condition. In addition, differences in average monthly E/I ratios between the CEQA
Yuba Accord Alternative and the CEQA Existing Condition would be essentially equivalent
during most months, and differences that do occur would not exceed 3 percent over the 72-year
simulation period. Therefore, the CEQA Yuba Accord Alternative, compared to the CEQA
Existing Condition, would result in a less than significant impact on Delta water quality.
Impact 9.2.5-12: Salinity changes in the Sacramento River at Emmaton that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Emmaton during the April
through August period range from 450 to 2,780 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Emmaton under the CEQA Yuba Accord Alternative, compared
to the CEQA Existing Condition, would range from 3.7 percent lower in July to 1.5 percent
higher in January (Appendix F5, 3 vs. 1, pg. 1). Average salinities by water year type would
decrease by five percent or more (6.7 percent) during July of critical years. In addition, average
salinities by water year type would increase by five percent or more (up to 5.8 percent) during
January of wet and dry years.
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than the CEQA Existing Condition by ten percent or more
(up to 12.4 percent) during 4 of the 192 months modeled, and higher by ten percent or more (up
to 14.9 percent) during 2 of the 192 months modeled (Appendix F5, 3 vs. 1, pg. 2 through 13).
As a result of the decreases in monthly average salinities under the CEQA Yuba Accord
Alternative, modeled EC values between April and August would be in compliance with D1641 standards 1 additional time (1 critical year in August), compared to the CEQA Existing
Condition. In addition, during the 12 months when neither the alternative nor the basis of
comparison is compliant with D-1641 standards, EC conditions would measurably improve (by
up to 11.0 percent) under the CEQA Yuba Accord Alternative during 4 months, and measurably
decline (by up to 6.0 percent) during 5 months.
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition, generally
would occur during dry and critical years (Table 9-75). During January and February, this is
primarily due to the assumptions in the monthly model that relate to reservoir refill operations
in New Bullards Bar and San Luis reservoirs. The modeling assumptions are designed such
that the amount of lower Yuba River water available for Delta export would be reduced during
the New Bullards Bar Reservoir refill period. Similarly, because water would be available
during the wetter winter months when the Delta is in excess conditions, the model also selected
this time to repay storage debt in San Luis Reservoir, which would be achieved by increasing
exports. However, if both of these operations occurred at the same time, there would be greater
exports but less Delta inflow due to reduced lower Yuba River outflows. In combination, both
of these modeled operations contributed to the increases in salinity exhibited in the January and
February output.
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Table 9-75. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
by Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA Existing
Condition
Water Year
Wet
Above Normal
Below Normal
Dry

177-1,621

Critical
a

Salinity Change (μS/cm)
% Difference
Month(s) and Number of
(range)
Occurrencesa
8-9
Jan (2)
6
Oct (1)
----Oct (1), Dec(1), Jan(1), Feb(1),
5-15
Mar(1), May (1), Jul (1), Aug(2)
5
Jan (1), Aug(1)

Increases ≥ 5%
(range)
350-941
140
--1,225-3,143

Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent.

While simplifying assumptions are required to model the system, those simplifying
assumptions may require more refined analysis for specific instances when modeling output
appears to be non-representative of anticipated operations. The refill related impacts described
above are an example of one of these instances; through a refinement of the New Bullards Bar
Reservoir target operating line (see Appendix D) for the CEQA Existing Condition in December,
January, February and March of 1976, 1987, and 1990, additional, refined modeling shows that
refill-related impacts to Delta water quality during those months would typically be
substantially reduced or eliminated (Table 9-76).
Table 9-76 Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative,
Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition

CEQA Yuba Accord Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

1,073

1,195

887

410

1,073

1,255

916

414

1987

1,964

1,210

455

188

2,036

1,257

460

189

1990

1,828

932

424

544

1,808

953

436

548

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
60
29
4
(0%)
(5%)
(3%)
(1%)
72
47
4
0
(4%)
(4%)
(1%)
(0%)
-20
21
12
4
(-1%)
(2%)
(3%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.5-13: Salinity changes in the San Joaquin River at Jersey Point that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Jersey Point during the April
through August period range from 450 to 2,200 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location. Long-term average salinities at
Jersey Point under the CEQA Yuba Accord Alternative, compared to the CEQA Existing
Condition, would range from 2.6 percent lower in July to 2.6 percent higher in January
Appendix F5, 3 vs. 1, pg. 14). Average salinities by water year type would decrease by five
percent or more (up to 7.9 percent) during July and August of critical years and would increase
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by five percent or more (up to 6.0 percent) during January of wet and dry years, and July of dry
years.
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative are lower than the CEQA Existing Condition by ten percent or more (up to
18.1 percent) during 4 of the 192 months modeled, and higher by ten percent or more (up to 16.0
percent) during 4 of the 192 months modeled (Appendix F5, 3 vs. 1, pg. 15 through 26). As a
result of the decreases in monthly average salinities under the CEQA Yuba Accord Alternative,
modeled EC values between April and August are in compliance with D-1641 standards during
1 additional month (1 critical year in July), compared to the CEQA Existing Condition. During
the 21 months when neither the alterative nor the basis of comparison is compliant with D-1641
salinity standards, EC conditions would measurably improve (by up to 7.2 percent) under the
CEQA Yuba Accord Alternative during 7 months, and measurably decline (by up to 15.0
percent) during 7 months.
Increases in salinity equal to or greater than five percent under the CEQA Yuba Accord
Alternative, compared to the CEQA Existing Condition, generally occur during dry and critical
years (Table 9-77).
Table 9-77. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, by Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA
Existing Condition
Water Year Type
Wet
Above Normal
Below Normal

Salinity Changes (μS/cm)
% Difference
Increases ≥ 5%(range)
(range)
453 - 1,545
6-8
---------

Dry

944 – 2,350

8 - 15

2,357

6

Critical
a

Month(s) and Number of
Occurrencesa
Jan (2), Feb (1)
----Dec (1), Jan (1), Feb (1), Jul
(2), Aug (2)
Aug (1)

Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-78).
Table 9-78. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative,
Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition

CEQA Yuba Accord Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

1,755

1,754

1,536

785

1,756

1,816

1,598

796

1987

1,796

1,611

931

276

1,906

1,688

944

277

1990

2,475

1,919

843

552

2,496

2,006

880

556

a1

Absolute Difference
1
(Relative Difference)
Dec
Jan
Feb
Mar
0
62
62
11
(0%)
(4%)
(4%)
(1%)
110
77
13
2
(6%)
(5%)
(1%)
(1%)
20
87
37
5
(1%)
(5%)
(4%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.
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While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.5-14: Salinity changes in the San Joaquin River at Airport Way Bridge (Vernalis)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Airport Way
Bridge (Vernalis) are 700 μS/cm during the April through August period, and 1,000 μS/cm
during the September through March period. Long-term average salinities and average
salinities by water year type under the CEQA Yuba Accord Alternative indicate no change in
EC values, compared to the CEQA Existing Condition (Appendix F5, 3 vs. 1, pg. 27). Similarly,
monthly mean salinities are also identical under each alternative, and consequently do not
indicate changes in the ability to meet D-1641 compliance standards (Appendix F5, 3 vs. 1, pg.
28 through 39). Therefore, implementation of the CEQA Yuba Accord Alternative, compared to
the CEQA Existing Condition, would result in a less than significant impact on salinity at
Vernalis.
Impact 9.2.5-15: Salinity changes in the San Joaquin River at Brandt Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Brandt Bridge
are 700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities and average salinities by water year type under the Yuba Accord
Alternative would have only negligible changes in EC values (i.e., up to 0.2 percent), compared
to those under the CEQA Existing Condition (Appendix F5, 3 vs. 1, pg. 40). Monthly mean
salinities also would remain similar under each alternative, with only 14 of the 192 months
modeled indicating any difference and a maximum compared change of 0.9 percent (Appendix
F5, 3 vs. 1, pg. 41 through 52). Consequently, monthly average salinities do not indicate
changes in the ability to meet D-1641 compliance standards. Therefore, implementation of the
CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition, would result in a
less than significant impact on Delta water quality.
Impact 9.2.5-16: Salinity changes in Middle River near Old River that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Middle River near Old River are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities and average salinities by water year type under the CEQA Yuba
Accord Alternative would have only negligible changes (up to 0.6 percent) in EC values,
compared to those under the CEQA Existing Condition (Appendix F5, 3 vs. 1, pg. 53). Monthly
mean salinities also would remain similar under each alternative, with a maximum compared
change of 2.6 percent (Appendix F5, 3 vs. 1, pg. 54 through 65). Consequently, monthly average
salinities do not indicate changes in the ability to meet D-1641 compliance standards.
Therefore, implementation of the CEQA Yuba Accord Alternative, compared to the CEQA
Existing Condition, would result in a less than significant impact on Delta water quality.
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Impact 9.2.5-17: Salinity changes in Old River at Tracy Road Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Old River at Tracy Road Bridge are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities under the CEQA Yuba Accord Alternative would remain
essentially equivalent (i.e., less than 1.0 percent change) to the CEQA Existing Condition during
all months of the year. In addition, changes in average salinities by water year type under the
CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition, do not exceed 1.0
percent (Appendix F5, 3 vs. 1, pg. 66). Monthly mean salinities also would remain similar
under each alternative, with a maximum compared change of 3.5 percent (Appendix F5, 3 vs. 1,
pg. 66). Consequently, monthly mean salinities do not indicate changes in the ability to meet D1641 compliance standards (Appendix F5, 3 vs. 1, pg. 67 through 78).
Therefore,
implementation of the CEQA Yuba Accord Alternative, compared to the CEQA Existing
Condition, would result in a less than significant impact Delta water quality.
Impact 9.2.5-18: Salinity changes in Old River at Highway 4 (CCWD Los Vaqueros Intake) that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
There are no applicable EC objectives for Old River at Highway 4 (CCWD Los Vaqueros Intake)
noted in D-1641. However this location is evaluated to address potential concerns related to the
CCWD’s water supply intake and potential impacts to water supplies associated with Los
Vaqueros Reservoir.
Long-term average salinities at Highway 4 under the CEQA Yuba Accord Alternative,
compared to those under the CEQA Existing Condition, would range from 2.3 percent lower in
August to 1.6 percent higher in February. Average salinities by water year type would decrease
by five percent or more (up to 8.6 percent) during July and August of critical years. In addition,
average salinities by water year type would increase by five percent or more (5.8 percent)
during August of dry years (Appendix F5, 3 vs. 1, pg. 79).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than the CEQA Existing Condition by ten percent or more
(up to 18.7 percent) during 3 of the 192 months modeled, and higher by ten percent or more (up
to 16.1 percent) during 3 of the 192 months modeled (Appendix F5, 3 vs. 1, pg. 80 through 91).
Increases in salinity equal to or greater than five percent over the 16-year simulation period
under the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition
generally occur during dry and critical years (Table 9-79).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-80).
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Table 9-79. Differences in Monthly Mean Salinity (μS/cm) in the Old River at Highway 4 (Los
Vaqueros Intake), by Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the
CEQA Existing Condition
Water Year Type

Increases ≥ 5% (range)

Wet
Above Normal
Below Normal
Dry
Critical
a

------493 - 705
663 - 846

Salinity Changes (μS/cm)
% Difference
(range)
------8 - 16
6

Month(s) and Number of
Occurrencesa
------Jan (1), Jul (1), Aug (2)
Feb (1), Aug (1)

Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent

Table 9-80. Differences in Monthly Mean Salinity (μS/cm) in Old River at Highway 4 (CCWD Los
Vaqueros Intake), for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord
Alternative, Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

1976

575

654

717

477

576

664

748

488

1987

646

573

629

375

662

608

644

379

1990

679

889

629

389

685

921

663

397

a

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
1
10
30
10
(0%)
(2%)
(4%)
(2%)
16
35
15
4
(2%)
(6%)
(2%)
(1%)
6
31
35
8
(1%)
(4%)
(6%)
(2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on salinities Delta water
quality.
Impact 9.2.5-19: Salinity changes at CCWD Pumping Plant #1 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
Sources of chlorides in Rock Slough include seawater, which intrudes into the Delta when
freshwater outflow from the Delta is low, local drainage and seepage from adjacent lands, and
the Sacramento and San Joaquin rivers. Seawater and local drainage are the primary concerns
(DWR 2003b). There are no applicable EC objectives for CCWD Pumping Plant #1 noted in D1641. However this location is evaluated to address potential concerns related to the CCWD’s
water supply intake.
Long-term average salinities at CCWD Pumping Plant #1 under the CEQA Yuba Accord
Alternative, compared to those under the CEQA Existing Condition, would range from 2.6
percent lower in August to 1.6 percent higher in February (Appendix F5, 3 vs. 1, pg. 92).
Average salinities by water year type would decrease by five percent or more (up to 9.0 percent)
during July and August of critical years. In addition, average salinities by water year type
would increase by five percent or more (6.1 percent) during August of dry years.
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than the CEQA Existing Condition by ten percent or more
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(up to 19.8 percent) during 4 of the 192 months modeled, and higher by ten percent or more (up
to 16.8 percent) during 3 of the 192 months modeled (Appendix F5, 3 vs. 1, pg. 93 through 104).
Increases in salinity equal to or greater than five percent over the 16-year simulation period
under the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition
generally occur during dry and critical years (Table 9-81).
Table 9-81. Differences in Monthly Mean Salinity (μS/cm) at the CCWD Pumping Plant #1, by
Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA Existing
Condition
Water Year Type
Wet
Above Normal
Below Normal
Dry

Increases ≥ 5%
(range)
648
----558 - 911

Salinity Changes (μS/cm)
% Difference
(range)
5
----6-17

747 – 1,039

6

Critical
a

Month(s) and Number of
a
Occurrences
Feb (1)
----Jan (1), Feb (1), Jul (1),
Aug (2), Sep (1)
Feb (1), Aug (1)

Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-82).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Table 9-82. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, for
Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative,
Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

1976

641

743

825

535

642

753

862

546

1987

741

665

732

374

754

707

749

377

1990

733

1,036

707

402

739

1,070

747

411

a

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
1
11
37
11
(0%)
(1%)
(4%)
(2%)
13
42
17
3
(2%)
(6%)
(2%)
(1%)
6
34
40
8
(1%)
(3%)
(6%)
(2%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.5-20: Salinity changes in the West Canal at the mouth of Clifton Court Forebay
(SWP Banks Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The applicable EC objective for the West Canal at the mouth of Clifton Court Forebay (SWP
Banks Pumping Plant) is 1,000 μS/cm year-round.
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Long-term average salinities at Clifton Court Forebay under the CEQA Yuba Accord
Alternative, compared to those under the CEQA Existing Condition, would range from 2.7
percent lower in August to 1.9 percent higher in January (Appendix F5, 3 vs. 1, pg. 92). Average
salinities by water year type would decrease by five percent or more (up to 9.1 percent) during
July and August of critical years. In addition, average salinities by water year type would
increase by five percent or more (up to 5.8 percent) during January, July and August of dry
years.
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative are lower than the CEQA Existing Condition by ten percent or more (up to
20.5 percent) during 4 of the 192 months modeled, and higher by ten percent or more (up to 18.9
percent) during 3 of the 192 months modeled (Appendix F5, 3 vs. 1, pg. 106 through 117).
Modeled monthly average EC values under both alternatives between October and September
would consistently be in compliance with D-1641 standards.
Increases in salinity equal to or greater than five percent over the 16-year simulation period
under the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition
generally occur during dry and critical years (Table 9-83).
Table 9-83. Differences in Monthly Mean Salinity (μS/cm) in the West Canal at the Mouth of
Clifton Court Forebay (SWP Intake), by Water Year Type, Under the CEQA Yuba Accord
Alternative, Compared to the CEQA Existing Condition
Water Year Type
Wet
Above Normal
Below Normal
Dry

Increases ≥ 5%
(range)
------540-689

Salinity Changes (μS/cm)
% Difference
(range)
------5 -1 2

683

6

Critical
a

Month(s) and Number of
Occurrencesa
------Jan (1), Feb (1), Jul (1),
Aug (1), Sep (1)
Feb (1)

Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-84).
Table 9-84. Differences in Monthly Mean Salinity (μS/cm) in the West Canal at the Mouth of
Clifton Court Forebay (SWP Intake), for Periods with Refined Modeling Assumptions, Under the
CEQA Yuba Accord Alternative, Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition

CEQA Yuba Accord Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

524

601

680

563

524

607

700

571

1987

597

565

651

558

606

586

660

561

1990

601

788

650

563

604

811

679

569

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
6
20
8
(0%)
(1%)
(3%)
(1%)
9
21
9
3
(1%)
(4%)
(1%)
(0%)
3
22
29
6
(0%)
(3%)
(4%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.
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While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.5-21: Salinity changes in the Delta-Mendota Canal at the Jones Pumping Plant
(CVP Jones Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The applicable EC objective for the Delta-Mendota Canal at the Jones Pumping Plant (CVP
Jones Pumping Plant) is 1,000 μS/cm year-round.
Long-term average salinities at Jones Pumping Plant under the CEQA Yuba Accord Alternative,
compared to those under the CEQA Existing Condition, would range from 2.0 percent lower in
August to 0.9 percent higher in February (Appendix F5, 3 vs. 1, pg. 118). Average salinities by
water year type under the CEQA Yuba Accord Alternative and CEQA Existing Condition differ
by five percent or more only one time – an 8.0 percent decrease during August of critical years.
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than the CEQA Existing Condition by ten percent or more
(up to 17.8 percent) during 2 of the 192 months modeled, and higher by ten percent or more
(13.7 percent) during 1 of the 192 months modeled (Appendix F5, 3 vs. 1, pg. 119 through 130).
Modeled monthly average EC values under both alternatives would consistently be in
compliance with D-1641 standards.
Increases in salinity equal to or greater than five percent under the CEQA Yuba Accord
Alternative, compared to the CEQA Existing Condition generally occur during dry and critical
years (Table 9-85).
Table 9-85. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Intake), by Water Year Type, Under the CEQA Yuba Accord Alternative,
Compared to the CEQA Existing Condition
Water Year Type
Wet
Above Normal
Below Normal
Dry
Critical
a

Increases ≥ 5%
(range)
------453 - 621
738

Salinity Changes (μS/cm)
% Difference
(range)
------5 - 14
5

Month(s) and Number of
Occurrencesa
------Jan (1), Jul (1), Aug (2)
Aug (1)

Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-86).
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Table 9-86. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the CEQA Existing
Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition

CEQA Yuba Accord Alternative

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

533

609

689

597

533

614

706

605

1987

597

578

662

582

605

596

671

585

1990

607

777

672

584

610

795

698

590

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
5
17
7
(0%)
(1%)
(2%)
(1%)
8
18
9
3
(1%)
(3%)
(1%)
(0%)
3
18
26
6
(0%)
(2%)
(4%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.5-22: Salinity changes at Middle River at Victoria Canal that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Middle River at Victoria Canal is an indicator of central Delta water quality and the water
quality at Victoria Island agricultural siphons. There are no applicable EC objectives for Middle
River at Victoria Canal noted in D-1641.
Long-term average salinities at Victoria Canal under the CEQA Yuba Accord Alternative,
compared to those under the CEQA Existing Condition, would range from 1.4 percent lower in
August to 1.0 percent higher in February (Appendix F5, 3 vs. 1, pg. 131). Average salinities by
water year type under the CEQA Yuba Accord Alternative and CEQA Existing Condition
would differ by five percent or more only one time – a 6.7 percent decrease during August of
critical years.
Over the entire 16-year simulation period, monthly average salinities under the CEQA Yuba
Accord Alternative would be lower than the CEQA Existing Condition by ten percent or more
(up to 15.2 percent) during 2 of the 192 months modeled, and higher by ten percent or more
(12.2 percent) during 1 of the 192 months modeled (Appendix F5, 3 vs. 1, pg. 171 through 182).
Increases in salinity equal to or greater than five percent over the 16-year simulation period
under the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition
generally occur during dry and critical years (Table 9-87).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-88).
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Table 9-87. Differences in Monthly Mean Salinity (μS/cm) in the Middle River at Victoria Canal, by
Water Year Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA Existing
Condition
Water Year Type
Wet
Above Normal
Below Normal

Increases ≥ 5%
(range)
-------

Salinity Changes (μS/cm)
% Difference
(range)
-------

339 - 546

6-12

591

5

Dry
Critical
a

Month(s) and Number of
Occurrencesa
------Jan (1), Feb (1), Jul (1),
Aug (1)
Feb (1)

Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent.

Table 9-88. Differences in Monthly Mean Salinity (μS/cm) in Victoria Canal, for Periods with
Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the
CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

1976

397

468

547

461

398

471

563

470

1987

490

446

534

464

493

463

546

469

1990

448

609

563

419

448

625

591

427

a

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
3
16
9
(0%)
(1%)
(3%)
(2%)
3
17
12
5
(1%)
(4%)
(2%)
(1%)
0
16
29
8
(0%)
(3%)
(5%)
(2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.5-23: Salinity changes at the Stockton Intake that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
There are no applicable EC objectives for the Stockton Intake noted in D-1641. However, this
location is evaluated to address potential water quality concerns related to the City of
Stockton’s water supply intake.
Long-term average salinities at the Stockton Intake under the CEQA Yuba Accord Alternative,
compared to those under the CEQA Existing Condition, would range from 1.7 percent lower in
August to 1.3 percent higher in January (Appendix F5, 3 vs. 1, pg. 144). Average salinities by
water year type under the CEQA Yuba Accord Alternative and CEQA Existing Condition
would differ by five percent or more only one time – a 7.3 percent decrease during August of
critical years.
Over the entire 16-year simulation period, monthly mean salinities under the CEQA Yuba
Accord Alternative would be lower than the CEQA Existing Condition by ten percent or more
(up to 16.8 percent) during 3 of the 192 months modeled, and higher by ten percent or more (up
to 12.9 percent) during 2 of the 192 months modeled.
Increases in salinity equal to or greater than five percent over the 16-year simulation period
under the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition
generally occur during dry and critical years (Table 9-89).
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Table 9-89. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, by Water Year
Type, Under the CEQA Yuba Accord Alternative, Compared to the CEQA Existing Condition
Water Year Type
Wet
Above Normal
Below Normal

Increases ≥ 5%
(range)
-------

Salinity Changes (μS/cm)
% Difference
(range)
-------

312 - 452

7-13

470

5

Dry
Critical
a

Month(s) and Number of
Occurrencesa
------Jan (1), Feb (1), Jul (1),
Aug (2)
Aug (1)

Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-90).
Table 9-90. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, for Periods with
Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the
CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

1976

360

421

490

354

360

428

508

360

1987

392

381

442

336

402

399

452

340

1990

438

553

461

312

442

574

483

315

a

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
6
18
6
(0%)
(2%)
(4%)
(2%)
9
18
10
4
(2%)
(5%)
(2%)
(1%)
4
21
22
3
(1%)
(4%)
(5%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.5-24: Changes in chloride concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There is no applicable chloride ion concentration objective for Old River at Highway 4 (CCWD
Los Vaqueros Intake) noted in D-1641. However, this location is evaluated to address potential
water quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations at Highway 4 under the CEQA Yuba Accord
Alternative, compared to those under the CEQA Existing Condition, would range from 0.3
percent lower in October and November to 6.0 percent higher in February (Appendix F5, 3 vs. 1,
pg. 157). Differences in average chloride ion concentration by water year type under the CEQA
Yuba Accord Alternative, compared to the CEQA Existing Condition would not exceed about 2
percent except during January, February, July, and August of dry years when they would be 7.2
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percent, 21.4 percent, 7.8 percent, and 8.0 percent higher, respectively; as well as during July,
August, and September of critical years when they would be 7.3 percent, 11.3 percent, and 4.6
percent lower (Appendix F5, 3 vs. 1, pg. 158 through 169).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 23 of the 192 months modeled. During these 23 months,
chloride ion concentrations would be higher under the CEQA Yuba Accord Alternative on 13
occasions and lower on 10 occasions, compared to the CEQA Existing Condition. Differences in
monthly average chloride ion concentrations under the CEQA Yuba Accord Alternative would
be lower than the CEQA Existing Condition by ten percent or more (up to 29.7 percent) during
7 of the 192 months modeled and higher by ten percent or more (up to 75.0 percent) during 5 of
the 192 months modeled (Appendix F5, 3 vs. 1, pg. 158 through 169). Monthly mean chloride
ion concentrations from October through September are presented in Table 9-91.
Table 9-91. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Highway 4 (CCWD
Los Vaqueros Intake) from October Through September Over the 16-year Simulation Period Under
the CEQA Yuba Accord Alternative and the CEQA Existing Condition
Alternative
CEQA Yuba
Accord
Alternative
CEQA
Existing
Condition

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

126.9

102.0

102.5

89.7

70.1

44.5

37.0

127.3

102.3

102.3

87.7

66.1

44.5

37.0

Jun

Jul

Aug

Sep

41.3

46.9

54.9

92.5

126.3

42.6

47.3

55.9

95.8

128.3

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity. During January and
February, this is primarily due to the assumptions in the monthly model that relate to reservoir
refill operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
combination, both of these modeled operations contributed to the increases in salinity exhibited
in the January and February output.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-92).
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Table 9-92. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at
Highway 4 (CCWD Los Vaqueros Intake, for Periods with Refined Modeling Assumptions, Under
the CEQA Yuba Accord Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

1976

114

136

154

60

114

139

163

61

1987

134

113

129

44

139

123

133

45

1990

143

203

82

46

145

212

88

48

a

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
3
9
2
(0%)
(2%)
(6%)
(3%)
4
10
4
1
(3%)
(9%)
(3%)
(1%)
2
9
5
1
(1%)
(4%)
(6%)
(3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.5-25: Changes in chloride concentrations in CCWD Pumping Plant #1 (Rock Slough)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for CCWD Pumping Plant #1
(Rock Slough) is 150 mg/l year-round.
Long-term average chloride ion concentrations at CCWD Pumping Plant #1 (Rock Slough)
under the CEQA Yuba Accord Alternative, compared to those under the CEQA Existing
Condition, would range from 0.2 percent lower in October and December to 1.7 percent higher
in February (Appendix F5, 3 vs. 1, pg. 170). Differences in average chloride ion concentration
by water year type under the CEQA Yuba Accord Alternative, compared to the CEQA Existing
Condition would not exceed about 4 percent except during July and August of dry when they
would be approximately 7 percent to approximately 12 percent higher, and July and August of
critical years when they would be 7 percent to 11 percent lower.
Over the entire 16-year simulation period, monthly average chloride concentrations would
exceed 150 mg/l under both the CEQA No Project Alternative and CEQA Existing Condition 45
of the 192 months modeled. During those 45 months when chloride ion concentrations
exceeded 150 mg/l, concentrations were higher under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative by 0.1 percent to 22.5 percent on 15 occasions,
and lower by 0.1 percent to 22.9 percent on 30 occasions (Appendix F5, 3 vs. 1, pg. 171 through
182). There was also 1 less occurrence under the CEQA Yuba Accord Alternative, compared to
the CEQA Existing Condition during a critical water year when monthly mean chloride ion
concentrations exceeded 150 mg/l by 2.6 percent. Monthly mean chloride ion concentrations
from October through September are presented in Table 9-93.
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Table 9-93. Monthly Mean Chloride Ion Concentrations (mg/l) CCWD Pumping Plant #1 (Rock
Slough) from October Through September Over the 16-year Simulation Period Under the CEQA
Yuba Accord Alternative and the CEQA Existing Condition
Alternative
CEQA Yuba
Accord
Alternative
CEQA
Existing
Condition

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May
Jun

Oct

Nov

154.1

123.7

119.0

111.0

89.0

64.7

58.3

43.0

154.4

124.1

119.2

109.4

87.5

64.6

58.2

43.2

Jul

Aug

Sep

43.7

67.5

115.4

150.8

44.7

68.8

119.9

153.1

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta over the 16-year simulation period are dependent on modeling assumptions and realtime operations in the Yuba River Basin.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-94).
Table 9-94. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at CCWD Pumping
Plant #1 (Rock Slough), for Periods with Refined Modeling Assumptions, Under the CEQA Yuba
Accord Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

1976

114

134

143

89

114

137

149

91

1987

161

135

124

56

165

145

127

57

1990

156

188

117

63

156

193

123

64

a

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
2
7
2
(0%)
(2%)
(5%)
(3%)
4
9
4
0
(2%)
(7%)
(3%)
(1%)
0
5
7
1
(0%)
(3%)
(6%)
(2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.5-26: Changes in chloride concentrations in Old River at Rock Slough (CCWD
Intake) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
There is no applicable chloride ion concentration objectives for Old River at Rock Slough
(CCWD Intake) noted in D-1641. However, this location is evaluated to address potential water
quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations in Old River at Rock Slough under the CEQA
Yuba Accord Alternative, compared to those under the CEQA Existing Condition, would range
from 0.2 percent lower in October to 6.2 percent higher in February (Appendix F5, 3 vs. 1, pg.
183). Differences in average chloride ion concentration by water year type do not exceed 5
percent except during July and August of dry years when they would be approximately 9
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percent to 7 percent higher, and during July and August of critical years when they would be 8
percent to 11 percent lower under the CEQA Yuba Accord Alternative, compared to the CEQA
Existing Condition.
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 27 of the 192 months modeled. During these 27 months,
chloride ion concentrations would be higher under the CEQA Yuba Accord Alternative on 14
occasions and lower on 13 occasions, compared to the CEQA Existing Condition. Differences in
monthly average chloride ion concentrations under the CEQA Yuba Accord Alternative would
be lower than the CEQA Existing Condition by ten percent or more (up to 27.6 percent) during
8 of the 192 months modeled and higher by ten percent or more (up to 76.1 percent) during 6 of
the 192 months modeled (Appendix F5, 3 vs. 1, pg. 184 through 195) . Monthly mean chloride
ion concentrations from October through September are presented in Table 9-95.
Table 9-95. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Rock Slough
(CCWD Intake) from October Through September Over the 16-year Simulation Period Under the
CEQA Yuba Accord Alternative and the CEQA Existing Condition
Alternative
CEQA Yuba
Accord
Alternative
CEQA Existing
Condition

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

143.7

111.7

115.2

95.1

67.1

35.9

28.8

144.0

112.2

114.9

92.5

63.2

36.0

28.8

Jun

Jul

Aug

Sep

32.1

34.6

62.9

113.9

154.1

33.2

35.6

64.7

118.5

155.8

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-96).
Table 9-96. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at Rock
Slough (CCWD Intake), for Periods with Refined Modeling Assumptions, Under the CEQA Yuba
Accord Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

1976

136

157

169

56

136

161

180

58

1987

153

126

131

32

159

138

135

32

1990

178

231

80

38

181

242

85

39

a

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
4
10
1
(0%)
(3%)
(6%)
(3%)
7
12
4
0
(4%)
(9%)
(3%)
(1%)
3
11
5
1
(1%)
(5%)
(7%)
(3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
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Impact 9.2.5-27: Changes in chloride concentrations in West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the West Canal at the
mouth of Clifton Court Forebay (SWP Banks Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) under the CEQA Yuba Accord Alternative, compared to
those under the CEQA Existing Condition, would range from 0.5 percent lower in October to
5.3 percent higher in February (Appendix F5, 3 vs. 1, pg. 196). Differences in average chloride
ion concentration by water year type under the CEQA Yuba Accord Alternative, compared to
the CEQA Existing Condition would not exceed about 5 percent except during February, July,
and August of dry years when they would be 16.3 percent, 6.1 percent, and 8.2 percent higher;
and during August and September of critical years when they would be 10.6 percent and 6.4
percent lower.
Over the entire 16-year simulation period, monthly mean chloride concentrations would not
exceed 250 mg/l under either the CEQA Yuba Accord Alternative or the CEQA Existing
Condition (Appendix F5, 3 vs. 1, pg. 184 through 195). However, differences in chloride ion
concentrations would be equal to or greater than 5 percent during 15 of the 192 months
modeled. During these 15 months, chloride ion concentrations would be higher under the
CEQA Yuba Accord Alternative on 5 occasions and lower on 10 occasions, compared to the
CEQA Existing Condition. Differences in chloride ion concentrations equal to or greater than 10
percent occur during 8 of the 192 months modeled, and would be higher on 2 (up to 54.8
percent) occasions and lower on 5 (up to 22.0 percent) occasions under the CEQA Yuba Accord
Alternative, compared to the CEQA Existing Condition. Monthly mean chloride ion
concentrations from October through September are presented in Table 9-97.
Table 9-97. Monthly Mean Chloride Ion Concentrations (mg/l) in West Canal at the Mouth of
Clifton Court Forebay (SWP Banks Pumping Plant) from October Through September Over the 16year Simulation Period Under the CEQA No Project Alternative and the CEQA Existing Condition
Alternative
CEQA No
Project
Alternative
CEQA Existing
Condition

Monthly Mean Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May

Jun

Jul

Aug

Sep

100.1

86.3

82.6

75.7

61.0

45.0

38.8

40.1

47.0

46.3

68.4

94.2

100.6

86.6

82.6

74.5

57.9

44.9

38.7

41.1

47.1

46.6

70.3

96.2

Oct

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta over the 16-year simulation period are dependent on modeling assumptions and realtime operations in the Yuba River Basin.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-98).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
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less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Table 9-98. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in West Canal at the
Mouth of Clifton Court Forebay (SWP Banks Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the CEQA Existing
Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

1976

86

105

124

63

86

107

130

65

1987

107

94

113

58

109

100

116

58

1990

102

157

85

53

103

162

91

55

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
1
6
2
(0%)
(1%)
(5%)
(3%)
2
6
3
1
(2%)
(7%)
(3%)
(1%)
1
6
6
2
(1%)
(4%)
(7%)
(3%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.5-28: Changes in chloride concentrations in Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the Delta-Mendota Canal
at the Jones Pumping Plant (CVP Jones Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) under the CEQA Yuba Accord Alternative, compared to those
under the CEQA Existing Condition, would range from 0.2 percent lower in November to 4.2
percent higher in February (Appendix F5, 3 vs. 1, pg. 209). Differences in average chloride ion
concentration by water year type under the CEQA Yuba Accord Alternative, compared to the
CEQA Existing Condition would not exceed approximately 5 percent except during February
and August of dry years when they would be 12.6 percent and 6.9 percent higher; and in May,
July, and August of critical years when they would be 5.8 percent, 5.7 percent, and 10.5 percent
lower.
Over the entire 16-year simulation period, monthly mean chloride concentrations would not
exceed 250 mg/l under either the CEQA Yuba Accord Alternative or the CEQA Existing
Condition (Appendix F5, 3 vs. 1, pg. 210 through 221). However, differences in chloride ion
concentrations equal to or greater than 5 percent occurred during 16 of the 192 months
modeled. During these 16 months, chloride ion concentrations would be higher under the
CEQA Yuba Accord Alternative on 8 occasions and lower on 8 occasions, compared to the
CEQA Existing Condition. Differences in chloride ion concentrations equal to or greater than 10
percent occur during 9 of the 192 months modeled, and would be higher (up to 50.2 percent) on
5 occasions and lower (up to 24.4 percent) on 4 occasions under the CEQA Yuba Accord
Alternative, compared to the CEQA Existing Condition. Monthly mean chloride ion
concentrations from October through September are presented in Table 9-99.
Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta over the 16-year simulation period are dependent on modeling assumptions and realtime operations in the Yuba River Basin.
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Table 9-99. Monthly Mean Chloride Ion Concentrations (mg/l) in Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant) from October Through September Over the 16year Simulation Period Under the CEQA Accord Alternative and the CEQA Existing Condition
Alternative
CEQA Yuba
Accord
Alternative
CEQA Existing
Condition

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

100.9

86.3

87.5

80.4

70.3

60.1

45.6

101.2

86.5

87.5

79.4

67.4

60.1

45.6

Jun

Jul

Aug

Sep

42.7

54.3

54.3

79.7

109.1

43.7

54.4

54.9

82.0

110.6

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-100).
Table 9-100. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Delta-Mendota
Canal at the Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Yuba Accord Alternative, Compared to the CEQA Existing
Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

1976

93

111

131

78

93

113

135

79

1987

108

104

124

75

110

108

126

76

1990

111

152

89

76

111

157

93

77

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
1
4
1
(0%)
(1%)
(3%)
(1%)
2
4
2
0
(2%)
(4%)
(2%)
(1%)
1
5
4
1
(1%)
(3%)
(4%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would result in less than significant impacts on Delta water quality.
Impact 9.2.5-29: Changes in chloride concentrations in Middle River at Victoria Canal that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
There is no applicable chloride ion concentration objectives in Middle River at Victoria Canal
noted in D-1641. However, Middle River at Victoria Canal is an indicator of central Delta water
quality and water quality at the Victoria Island agricultural siphons, and is therefore evaluated.
Long-term average chloride ion concentrations in Middle River at Victoria Canal under the
CEQA Yuba Accord Alternative, compared to those under the CEQA Existing Condition, would
range from 0.3 percent lower in October to 3.7 percent higher in February (Appendix F5, 3 vs. 1,
pg. 222). Differences in average chloride ion concentration by water year type under the CEQA
Yuba Accord Alternative, compared to the CEQA Existing Condition would not exceed
approximately 5 percent except during February and August of dry years when they would be
13 percent and 7.7 percent higher; and during August of critical years when they would be
about 10 percent lower.
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Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 20 of the 192 months modeled (Appendix F5, 3 vs. 1, pg. 223
through 234). During these 20 months, chloride ion concentrations would be higher under the
CEQA Yuba Accord Alternative on 11 occasions and lower on 9 occasions, compared to the
CEQA Existing Condition. Differences in monthly average chloride ion concentrations under
the CEQA Yuba Accord Alternative are lower than the CEQA Existing Condition by ten percent
or more (up to 25.3 percent) during 5 of the 192 months modeled and higher by ten percent or
more (up to 48.3 percent) during 5 of the 192 months modeled. Monthly mean chloride ion
concentrations from October through September are presented in Table 9-101.
Table 9-101. Monthly Mean Chloride Ion Concentrations (mg/l) in Middle River at Victoria Canal
from October Through September Over the 16-year Simulation Period Under the CEQA No Project
Alternative and the CEQA Existing Condition
Alternative
CEQA Yuba
Accord
Alternative
CEQA Existing
Condition

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

75.8

69.9

63.2

63.0

57.0

46.0

41.7

76.0

70.0

63.3

62.3

55.0

46.0

41.6

Jun

Jul

Aug

Sep

47.4

54.9

39.6

48.7

66.0

48.7

54.8

39.5

49.9

67.1

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta over the 16-year simulation period are dependent on modeling assumptions and realtime operations in the Yuba River Basin.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-102).
Table 9-102. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Middle River at
Victoria Canal, for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord
Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

1976

59

76

95

57

59

77

99

58

1987

82

71

92

58

82

75

95

58

1990

71

111

72

51

71

115

77

52

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
1
4
1
(0%)
(1%)
(4%)
(2%)
1
4
3
1
(1%)
(6%)
(3%)
(1%)
0
4
4
1
(0%)
(3%)
(6%)
(2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would result in less than significant impacts Delta water quality.
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Impact 9.2.5-30: Changes in chloride concentrations at the Stockton Intake that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
There is no applicable chloride ion concentration objectives at the Stockton Intake noted in D1641. However, this location is evaluated to address potential water quality concerns associated
with the City of Stockton’s water supply intake.
Long-term average chloride ion concentrations at the Stockton Intake under the CEQA Yuba
Accord Alternative, compared to those under the CEQA Existing Condition, would range from
0.1 percent lower in October to 3.7 percent higher in February (Appendix F5, 3 vs. 1, pg. 235).
Differences in average chloride ion concentration by water year type would not exceed
approximately 2 percent except during July of above normal years when they would be 7.5
percent higher; February, July and August of dry years when they would be 12.3 percent, 8.4
percent, and 8.5 percent higher; and April, July, August, and September of critical years when
they would be 6.1 percent, 8.3 percent, 11.7 percent, and 4.7 percent lower.
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occurred during 26 of the 192 months modeled. During these 26 months,
chloride ion concentrations would be higher under the CEQA Yuba Accord Alternative on 15
occasions and lower on 11 occasions, compared to the CEQA Existing Condition. Differences in
monthly mean chloride ion concentrations under the CEQA Yuba Accord Alternative would be
lower than the CEQA Existing Condition by ten percent or more (up to 24.7 percent) during 8 of
the 192 months modeled and higher by ten percent or more (up to 41.8 percent) during 5 of the
192 months modeled. Monthly mean chloride ion concentrations from October through
September are presented in Table 9-103.
Table 9-103. Monthly Mean Chloride Ion Concentrations (mg/l) at the Stockton Intake from
October Through September Over the 16-year Simulation Period Under the CEQA Yuba Accord
Alternative and the CEQA Existing Condition
Alternative
CEQA Yuba
Accord
Alternative
CEQA Existing
Condition

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

57.4

50.3

46.2

46.7

41.0

32.2

36.3

57.4

50.4

46.0

45.6

39.5

32.1

36.3

Jun

Jul

Aug

Sep

44.1

32.8

26.1

36.7

49.6

45.2

32.7

26.5

37.9

50.2

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta over the 16-year simulation period are dependent on modeling assumptions and realtime operations in the Yuba River Basin.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-104).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Yuba Accord Alternative, relative to the
CEQA Existing Condition, would result in less than significant impacts on Delta water quality.

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-137

Chapter 9

Surface Water Quality

Table 9-104. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at the Stockton
Intake, for Periods with Refined Modeling Assumptions, Under the CEQA Yuba Accord Alternative,
Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Yuba Accord Alternative
Dec
Jan
Feb
Mar

1976

50

65

82

41

50

66

86

42

1987

58

55

70

38

60

59

72

39

1990

69

97

57

35

70

102

60

35

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar

0
(0%)
2
(4%)
1
(1%)

2
(2%)
4
(8%)
5
(5%)

4
(5%)
2
(4%)
3
(6%)

1
(2%)
1
(2%)
0
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.5-31: Changes in DOC concentrations at Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There are no DOC objectives noted in D-1641 for any location within the Delta. However,
consideration of data regarding the average DOC concentrations in the Delta, assumed levels of
natural variation, and assumed relationships between DOC concentrations and THM formation
in drinking water has resulted in establishment of a monthly change significance criterion for
DOC of 0.4 mg/l (see Section 9.2.2.1).
Long-term average DOC concentrations and average DOC concentrations by water year type at
Highway 4 under the CEQA Yuba Accord Alternative would be essentially equivalent (i.e., less
than 0.1 mg/l change) to the CEQA Existing Condition during all months and water year types
(Appendix F5, 3 vs. 1, pg. 248). Monthly mean DOC concentrations also would be similar under
each alternative, with a maximum absolute change of 0.1 mg/l (Appendix F5, 3 vs. 1, pg. 249
through 260). Consequently, changes in the monthly mean DOC concentrations would not
exceed the monthly change significance criteria, and therefore, implementation of the CEQA
Yuba Accord Alternative, compared to the CEQA Existing Condition, would result in a less
than significant impact to Delta water quality.
Impact 9.2.5-32: Changes in DOC concentrations at Old River at Rock Slough (CCWD Intake)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
Long-term average DOC concentrations and average DOC concentrations by water year type in
the Old River at Rock Slough under the CEQA Yuba Accord Alternative would be essentially
equivalent (i.e., less than 0.1 mg/l change) to the CEQA Existing Condition during all months
and water year types (Appendix F5, 3 vs. 1, pg. 261). Monthly mean DOC concentrations also
would remain similar under each alternative, with a maximum absolute change of 0.2 mg/l
(Appendix F5, 3 vs. 1, pg. 262 through 273). Consequently, changes in the monthly mean DOC
concentrations would not exceed the monthly change significance criteria, and therefore,
implementation of the CEQA Yuba Accord Alternative, compared to the CEQA Existing
Condition, would result in a less than significant impact to Delta water quality.
Impact 9.2.5-33: Changes in DOC concentrations at West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) that could result in degraded water quality conditions or
adverse effects to designated beneficial uses in the Delta
Long-term average DOC concentrations and average DOC concentrations by water year type at
Clifton Court Forebay under the CEQA Yuba Accord Alternative would be essentially
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equivalent (i.e., less than 0.1 mg/l change) to the CEQA Existing Condition during all months
and water year types (Appendix F5, 3 vs. 1, pg. 274) . Monthly mean DOC concentrations also
would remain similar under each alternative, with a maximum absolute change of 0.1 mg/l
(Appendix F5, 3 vs. 1, pg. 275 through 286). Consequently, changes in the monthly mean DOC
concentrations would not exceed the monthly change significance criteria, and therefore,
implementation of the CEQA Yuba Accord Alternative, compared to the CEQA Existing
Condition, would result in a less than significant impact to Delta water quality.
Impact 9.2.5-34: Changes in DOC concentrations at the Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses
Long-term average DOC concentrations and average DOC concentrations by water year type at
the Jones Pumping Plant under the CEQA Yuba Accord Alternative would be essentially
equivalent (i.e., less than 0.1 mg/l change) to the CEQA Existing Condition during all months
and water year types (Appendix F5, 3 vs. 1, pg. 287). Monthly mean DOC concentrations also
would be similar under each alternative, with a maximum absolute change of 0.1 mg/l
(Appendix F5, 3 vs. 1, pg. 288 through 299). Consequently, changes in the monthly mean DOC
concentrations would not exceed the monthly change significance criteria, and therefore,
implementation of the CEQA Yuba Accord Alternative, relative to the CEQA Existing
Condition, would result in a less than significant impact to Delta water quality.
Impact 9.2.5-35: Changes in monthly mean flows in Old River at Bacon Island that could result
in degraded water quality conditions or adverse effects to designated beneficial uses
Long-term average monthly flows in the Old River at Bacon Island under the CEQA Yuba
Accord Alternative, compared to those under the CEQA Existing Condition would not exceed
approximately 2 percent (Appendix F5, 3 vs. 1, pg. 300). The direction of flow under both the
CEQA Yuba Accord Alternative and the CEQA Existing Condition moves towards the Delta
pumps during all months and water years except during February through April of wet years.
The magnitude of flows moving towards Delta pumps during February through May of all
water years would be essentially equivalent or reduced during most months and water years
under the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition. In
general, the magnitude of flows moving towards Delta pumps during wet, above normal, and
below normal years would be between about 6 cfs and about 190 cfs less from June through
September under the CEQA Yuba Accord Alternative, compared to the CEQA Existing
Condition. Increases in the magnitude of flows moving towards Delta pumps would be
between about 1 cfs and about 200 cfs higher during some months of dry and critical water
years under the CEQA Yuba Accord Alternative.
The flow of water in Old River at Bacon Island is often used as an indicator of hydraulic
conditions in the south Delta. Since average monthly flows always moves towards the Delta
pumps (negative flows) in dry and critical years, the magnitude of flows between the CEQA
Yuba Accord Alternative and the CEQA Existing Condition is used as an indicator of potential
adverse impacts. Over the 16-year simulation period, flows would move towards Delta pumps
at a higher magnitude (more negative flow) during 25 of the 192 months modeled, and would
be essentially equivalent or are less negative for the remaining 167 months (Appendix F5, 3 vs.
1, pg. 301 through 312).
Overall, potential changes in monthly mean flows under the CEQA Yuba Accord Alternative,
compared to those under the CEQA Existing Condition would not be of sufficient frequency
and magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore,
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the CEQA Yuba Accord Alternative, relative to the CEQA Existing Condition, would have a less
than significant impact on Delta water quality.
Impact 9.2.5-36: Changes in monthly mean flows in the Middle River at Middle River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average monthly flows in the Middle River at Middle River would be essentially
equivalent under the CEQA Yuba Accord Alternative, compared to those under the CEQA
Existing Condition (Appendix F5, 3 vs. 1, pg. 313). The direction of flow under both the CEQA
Yuba Accord Alternative and the CEQA Existing Condition moves towards the Delta pumps
during all months and water years. The magnitude of flows moving towards Delta pumps
under the CEQA Yuba Accord Alternative during February through May would be reduced,
and would be essentially equivalent, compared to those under the CEQA Existing Condition
during most months and water years except dry and critical years. During these times the rate
of flow movement towards Delta pumps would be up to about 25 cfs higher during February
and about 25 cfs lower in March and May of dry years; and about 15 cfs lower during February
of critical years under the CEQA Yuba Accord Alternative. In general, the magnitude of flows
moving towards Delta pumps is between about 2 cfs and about 130 cfs lower from June through
November of wet and above normal years, and about 2 cfs to 135 cfs higher during some
months of dry and critical years under the CEQA Yuba Accord Alternative, compared to the
CEQA Existing Condition.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 25 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 167 months (Appendix F5, 3 vs. 1, pg.
314 through 325).
Overall, potential changes in monthly mean flows under the CEQA Yuba Accord Alternative,
compared to the CEQA Existing Condition would not be of sufficient frequency and magnitude
to cause long-term adverse effects to water quality or beneficial uses. Therefore, the CEQA
Yuba Accord Alternative, relative to the CEQA Existing Condition, would have a less than
significant impact on Delta water quality.
Impact 9.2.5-37: Changes in monthly mean flows in the Middle River at Mowry Bridge that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average monthly flows in the Middle River at Mowry Bridge would be essentially
equivalent under the CEQA Yuba Accord Alternative, compared to the CEQA Existing
Condition Appendix F5, 3 vs. 1, pg. 326) . The direction of flow moves away from the Delta
pumps and would be essentially equivalent during most months and water years under the
CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition. Therefore, the
CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition would have a less
than significant impact on Delta water quality.
Impact 9.2.5-38: Decreases in San Luis Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Historically, the CVP and SWP have cooperated to try to maintain San Luis Reservoir above 300
TAF in response to the low-point problem and thus, avoid adverse impacts to water quality.
Combined long-term average monthly CVP and SWP reservoir storage and average monthly
reservoir storage by water year type under the CEQA Yuba Accord Alternative is essentially
Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-140

Chapter 9

Surface Water Quality

equivalent in San Luis Reservoir, compared to the CEQA Existing Condition over the 72-year
simulation period (Appendix F4, 3 vs. 1, pg. 1339). Combined average monthly CVP and SWP
reservoir storage by water year type would be essentially equivalent except during some
months during dry and critical water years. Differences in combined reservoir storage during
these months and water years would not exceed 4 percent. In addition, there would be no
additional months when combined CVP (Appendix F4, 3 vs. 1, pg. 1340 through 1351) and SWP
(Appendix F4, 3 vs. 1, pg. 1377 through 1388) monthly mean reservoir storage drops below 300
TAF under the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition.
Therefore, the CEQA Yuba Accord Alternative, relative to the CEQA Existing Condition, would
have a less than significant impact on water quality in San Luis Reservoir.

9.2.6

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
CEQA MODIFIED FLOW ALTERNATIVE COMPARED TO THE CEQA
EXISTING CONDITION

Impact 9.2.6-1: Decreases in New Bullards Bar Reservoir storage that could result in degraded
water quality conditions or adverse effects to designated beneficial uses
Over the 72-year simulation period, differences in long-term average end-of-month reservoir
storage and reservoir storage by water year type under the CEQA Modified Flow Alternative
relative to the CEQA Existing Condition would not exceed 4 percent. During periods exhibiting
the lowest storage conditions35, average differences in average end-of-month reservoir storage
under the CEQA Modified Flow Alternative would be about 2 percent higher in August,
September, October, and November(Appendix F4, 4 vs. 1, pg. 1). Under the CEQA Modified
Flow Alternative, monthly mean storage during all months would be essentially equivalent36
and higher 80 percent to 100 percent of the time over the cumulative reservoir storage
distributions compared to the CEQA Existing Condition (Appendix F4, 4 vs. 1, pgs. 26 through
37).
Overall, frequency and magnitude of changes in end-of-month storage would not be sufficient
to reduce the long-term water quality in New Bullards Bar Reservoir. Therefore, the CEQA
Modified Flow Alternative, compared to the CEQA Existing Condition, would result in less
than significant impacts to water quality in New Bullards Bar Reservoir.
Impact 9.2.6-2: Changes in monthly mean flows in the lower Yuba River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
During the seasonal high flow period37, long-term average flows in the lower Yuba River at
Smartville would range from about 1 percent lower in March to approximately 3 percent higher
in December under the CEQA Modified Flow Alternative, relative to the CEQA Existing
Condition over the 72-year simulation period. During the seasonal low flow period38, flows in
the lower Yuba River at Smartville would range from approximately 5 percent lower in August
to essentially equivalent in October and November. Maximum decreases in average monthly
flow under the CEQA Modified Flow Alternative would range from about 7 percent to 9
percent and occur during July and August of above normal water years (Appendix F4, 4 vs. 1,

Generally, ranging from August through November.
Essentially equivalent refers to relative differences in storage volume equal to less than 1 percent (See Section 9.2.1).
37 Generally, ranging from December through June in the lower Yuba River.
38 Generally, ranging from August through November in the lower Yuba River.
35
36
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pg. 100). During typically low flow conditions39 occurring from August through November,
flows under the CEQA Modified Flow Alternative would be on average about 5 percent to 10
percent higher, about 65 percent to 95 percent of the time (Appendix F4, 4 vs. 1, pgs. 125, 126,
135, and 136).
During the seasonal high flow period, differences in long-term average flows in the lower Yuba
River at Marysville would not exceed approximately 4 percent under the CEQA Modified Flow
Alternative, relative to the CEQA Existing Condition. During the seasonal low flow period,
flows in the lower Yuba River at Marysville would range from approximately 16 percent lower
in August to approximately essentially equivalent in November under the CEQA Modified
Flow Alternative. Maximum decreases in flows under the CEQA Modified Flow Alternative
would range from about 20 percent to 24 percent, and occur during July and August of below
normal water years (Appendix F4, 4 vs. 1, pg. 272). During typically low flow conditions flows
under the CEQA Modified Flow Alternative would be on average about 15 percent lower in
August 75 percent of the time; 10 percent higher in September 15 percent of the time; 5 percent
lower in October 28 percent of the time; and 5 percent higher in November 85 percent of the
time (Appendix F4, 4 vs. 1, pgs. 297, 298, 307, and 308).
Overall, lower Yuba River flows under the CEQA Yuba Accord Alternative would be slightly
lower than flows under the CEQA Existing Condition from June through October. However
these slight decreases in flow would not result in any long-term impacts to designated
beneficial uses, existing regulatory standards, degradation of general water quality. Therefore,
the CEQA Modified Flow Alternative, relative to the CEQA Existing Condition, would have a
less than significant impact on water quality in the lower Yuba River.
Impact 9.2.6-3: Changes in monthly mean water temperatures in the lower Yuba River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average water temperatures in the lower Yuba River at Smartville under the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition would be essentially
equivalent40 during all months (Appendix F4, 4 vs. 1, pg. 174). Long-term average water
temperatures at Marysville also would be essentially equivalent during most months with the
exception of July, August, and September when water temperatures would range from 0.4ºF to
0.9ºF higher under the CEQA Modified Flow Alternative. However water temperatures during
these times would not exceed 63.0ºF. During July through September of all water years, water
temperatures would range from 0.4ºF to 1.4ºF higher, except during August of critical water
years when they would be 0.4ºF lower. When water temperatures would be higher compared
to the CEQA Existing Condition, they would remain below approximately 67ºF (Appendix F4, 4
vs. 1, pg. 346).
Long-term average water temperatures at Daguerre Point Dam under the CEQA Modified Flow
Alternative during the April through July period would be essentially equivalent during most
months, and would not exceed about 58ºF under either alternative. Average monthly water
temperatures during all water years under the CEQA Modified Flow Alternative at Daguerre
Point Dam are essentially equivalent to the CEQA Existing Condition and generally would
remain below 60ºF (Appendix F4, 4 vs. 1, pg. 223). There is one occurrence over the 72-year
period of simulation under the CEQA Modified Flow Alternative, relative to the CEQA Existing
The lowest 25 percent of the monthly cumulative probability flow distribution.
Essentially equivalent refers to differences in water temperature between the alternative and the basis of
comparison that are less than or equal to 0.3 ºF.
39
40
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Condition during which monthly mean water temperatures occurring during July exceed 65ºF
by approximately 2ºF (Appendix F4, 4 vs. 1, pg. 257).
Overall, lower Yuba River water temperatures under the CEQA Modified Flow Alternative
would be similar to the CEQA Existing Condition. Water temperature changes occurring in the
lower Yuba River would not be sufficient frequency and magnitude to result in adverse impacts
to designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition, would have a less than
significant impact on water quality in the lower Yuba River.
Impact 9.2.6-4: Decreases in Oroville Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Long-term average end-of-month storage and average end-of-month storage by water year type
under the CEQA Modified Flow Alternative would be essentially equivalent in Oroville
Reservoir, relative to the CEQA Existing Condition (Appendix F4, 4 vs. 1, pg. 406). During all
months, the cumulative reservoir storage distributions are essentially equivalent under the
CEQA Modified Flow Alternative, relative to the CEQA Existing Condition about 100 percent of
the time (Appendix F4, 4 vs. 1, pgs. 431 through 442). Therefore, the CEQA Modified Flow
Alternative, relative to the CEQA Existing Condition, would have a less than significant impact
on water quality in Oroville Reservoir.
Impact 9.2.6-5: Changes in monthly mean flows in the Feather River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly flows or average monthly flows
by water year type the Feather River below the Fish Barrier Dam under the CEQA Modified
Flow Alternative, relative to the CEQA Existing Condition in (Appendix F4, 4 vs. 1, pg. 505).
Long-term average monthly flows in the Feather River below the Thermalito Afterbay Outlet
would be essentially equivalent41 during all months under the CEQA Modified Flow
Alternative, relative to the CEQA Existing Condition except October when flows under the
CEQA Modified Flow Alternative would be about 1 percent lower (Appendix F4, 4 vs. 1, pg.
603). Differences in long-term average monthly flows in the Feather River at the mouth would
not exceed approximately 3 percent (Appendix F4, 4 vs. 1, pg. 775). Decreases in average
monthly flow below the Thermalito Afterbay Outlet and at the mouth of the Feather River
would range from 1 percent lower to approximately 7 percent lower during all water years
(Appendix F4, 4 vs. 1, pgs. 603 and 775).
During typically low flow conditions occurring from September through November below the
Thermalito Afterbay Outlet, flows under the CEQA Modified Flow Alternative would be
essentially equivalent 100 percent of the time (Appendix F4, 4 vs. 1, pgs 639, 628, and 629).
During low flow conditions (i.e., lowest 25 percent of the monthly cumulative probability
distribution) at the mouth of the Feather River flows under the CEQA Modified Flow
Alternative would be about 5 percent lower 70 percent of the time in September; 5 percent
lower 50 percent of the time in October; and 5 percent lower 40 percent of the time in November
(Appendix F4 4 vs. 1, pgs. 811, 800, and 801).
Overall, lower Feather River flows under the CEQA Modified Flow Alternative would not
substantially change compared to the CEQA Existing Condition and, thus, would not be
Essentially equivalent refers to relative differences in flows between the alternative and the basis of comparison
that are less than or equal to 1 percent.
41
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expected to degrade water quality or adversely affect beneficial uses. Therefore, the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition, would have a less than
significant impact on water quality in the lower Feather River.
Impact 9.2.6-6: Changes in monthly mean water temperatures in the Feather River that could
result in degraded water quality conditions or adverse effects to designated beneficial uses.
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type under the CEQA Modified Flow
Alternative, relative to the CEQA Existing Condition in the lower Feather River below the
Thermalito Afterbay Outlet and at the mouth are essentially equivalent except during of August
of dry water years at the mouth when water temperatures are 71.5ºF, and thus are 0.4ºF higher
under the CEQA Modified Flow Alternative (Appendix F4, 4 vs. 1, pgs. 677 and 824). There are
no differences in long-term average monthly water temperatures or average monthly water
temperatures by water year type under the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition below the Fish Barrier Dam (Appendix F4, 4 vs. 1, pg. 554).
Monthly mean water temperatures below the Thermalito Afterbay Outlet under the CEQA
Modified Flow Alternative would be essentially equivalent during all months to the CEQA
Existing Condition 100 percent of the time over the cumulative water temperature distribution
(Appendix F4, 4 vs. 1, pgs. 702 through 713). At the mouth of the Feather River, water
temperatures would be essentially equivalent about 100 percent of the time during all months
of the cumulative water temperature distribution with the exception of August. During August
water temperatures would be essentially equivalent about 70 percent of the time and higher by
an average of 0.4ºF about 30 percent of the time. During the highest 25 percent of the
cumulative water temperature distribution (i.e., highest 25 percent of water temperatures),
water temperatures in August under the CEQA Modified Flow Alternative would be on
average 0.5ºF higher (not exceeding 76ºF) about 60 percent of the time, and essentially
equivalent for the remainder of the distribution, relative to the CEQA Existing Condition
(Appendix F4, 4 vs. 1, pgs. 849 through 860).
Overall, lower Feather River water temperatures under the CEQA Modified Flow Alternative
would be similar to the CEQA Existing Condition. Water temperature changes occurring in the
lower Feather River would not be sufficient frequency and magnitude to result in adverse
impacts to designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the
CEQA Modified Flow Alternative, relative to the CEQA Existing Condition, would have a less
than significant impact on water quality in the lower Feather River.
Impact 9.2.6-7: Changes in monthly mean flows in the Sacramento River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly flows or average monthly flows
by water year type under the CEQA Modified Flow Alternative, relative to the CEQA Existing
Condition in the Sacramento River below Keswick Dam (Appendix F4, 4 vs. 1 pg. 1562).
Long-term average monthly flows in the Sacramento River below the confluence with the
Feather River and at Freeport under the CEQA Modified Flow Alternative, relative to the CEQA
Existing Condition would be essentially equivalent during most months. Differences in average
monthly flows during all months and water years would be not exceed about 2 percent
(Appendix F4, 4 vs. 1, pgs. 907 through 918 and 1030 through 1041). Therefore, the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition, would have a less than a
significant impact on water quality in the Sacramento River.
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Impact 9.2.6-8: Changes in monthly mean water temperatures in the Sacramento River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type in the Sacramento River below the
Feather River confluence and at Freeport under the CEQA Modified Flow Alternative, relative
to the CEQA Existing Condition would be essentially equivalent (Appendix F4, 4 vs. 1, pgs. 956
and 1054). Water temperatures below the Feather River confluence and at Freeport would be
essentially equivalent during all months under the CEQA Modified Flow Alternative
approximately 100 percent of the time over the cumulative water temperature distribution
(Appendix F4, 4 vs. 1, pgs. 981 through 992 and 1079 through 1090). Therefore, the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition, would have a less than a
significant impact on water quality in the Sacramento River.
Impact 9.2.6-9: Changes to the monthly mean location of X2 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
The location of the estuarine salinity gradient is regulated during the months of February
through June by the location of X2 objective in the 1995 WQCP (D-1641). The X2 location must
remain downstream of the Confluence of the Sacramento and San Joaquin rivers42 (River
Kilometer 81, located upstream from the Golden Gate Bridge) for the entire 5-month period.
The X2 objective also specifies the number of days each month that that location of X2 must be
downstream of Chipps Island (RK 74) or downstream of Roe Island43 (RK 64). However, due to
DSM2 modeling limitations these two locations are not evaluated (see Section 9.2.1.2). The
long-term average monthly mean X2 location from February through June under the CEQA
Modified Flow Alternative and the CEQA Existing Condition are presented in Table 9-105.
During all months of the year, the long-term average and average location of X2 by water year
type would remain essentially equivalent under CEQA Modified Flow Alternative, relative to
the CEQA Existing Condition (Appendix F4, 4 vs. 1, pg. 1189).
Table 9-105. Monthly Mean X2 Location (RK) from February Through June Over the 72-year
Simulation Period Under the CEQA Modified Flow Alternative and the CEQA Existing Condition
Alternative
CEQA Modified
Flow Alternative
CEQA Existing
Condition

Feb

Monthly Mean X2 Location (RK)
Mar
Apr

May

Jun

71.5

66.5

66.0

67.9

70.1

71.5

66.5

66.0

67.9

70.1

Delta outflow objectives established in SWRCB D-1641 extend throughout the year. For the
February though June period under the CEQA Modified Flow Alternative, Delta outflow
objectives are met by compliance with the X2 objective. Delta outflow objectives are met during
the remaining months of the year by a minimum outflow schedule, as defined in the SWRCB D1641. Based on this analysis the CEQA Modified Flow Alternative, relative to the CEQA
Existing Condition, would result in a less than significant impact on Delta water quality.

42
43

Also referred to as Collinsville.
Also referred to as the Port Chicago EC monitoring station.

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-145

Chapter 9

Surface Water Quality

Impact 9.2.6-10: Changes to monthly mean Delta outflow that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
As described above, delta outflow objectives established in SWRCB D-1641 extend throughout
the year. For the February though June period, Delta outflow objectives would be met by
compliance with the X2 objective. Delta outflow objectives would be met during the remaining
months of the year by a minimum outflow schedule, as defined in the SWRCB D-1641.
Over the entire 72-year period of simulated outflows, long-term average Delta outflow would
be essentially equivalent under the CEQA Modified Flow Alternative, relative to the CEQA
Existing Condition. Average monthly flows by water year type under both the CEQA Modified
Flow Alternative and the CEQA Existing Condition meet minimum outflow requirements, as
defined in the SWRCB D-1641. Differences in average monthly flows between the CEQA
Modified Flow Alternative and the CEQA Existing Condition would not exceed 1 percent
(Appendix F4, 4 vs. 1, pg. 1140). Therefore, the CEQA Modified Flow Alternative, relative to
the CEQA Existing Condition, would result in a less than significant impact on Delta water
quality.
Impact 9.2.6-11: Changes to monthly mean E/I ratios that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The Delta E/I ratio limits, established in SWRCB D-1641, specify that up to 35 percent of Delta
inflows may be exported during the February through June period, and up to 65 percent of
Delta inflows may be exported during the remaining months (i.e., July through January). These
limits would be consistently met under both the CEQA Modified Flow Alternative and the
CEQA Existing Condition. In addition, differences in average monthly E/I ratios between the
CEQA Modified Flow Alternative and the CEQA Existing Condition would be essentially
equivalent during most months and differences that would occur would not exceed 2 percent
(Appendix F4, 4 vs. 1, pg. 1238). Therefore, the CEQA Modified Flow Alternative, relative to
the CEQA Existing Condition, would result in a less than significant impact on Delta water
quality.
Impact 9.2.6-12: Salinity changes in the Sacramento River at Emmaton that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Emmaton during the April
through August period range from 450 to 2,780 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Over the entire 16-year simulation period, long-term average salinities at Emmaton under the
CEQA Modified Flow Alternative, relative to the CEQA Existing Condition, would range from
essentially equivalent during most months to 1.1 percent higher in July and August. Average
salinities by water year type would be generally similar, although during some months and
water year types, salinities under the CEQA Modified Flow Alternative would be up to 4.7
percent higher than salinities under the CEQA Existing Condition (Appendix F5, 4 vs. 1, pg. 1).
Monthly average salinities under the CEQA Modified Flow Alternative and the CEQA Existing
Condition would not differ by ten percent or more. However, salinities under the CEQA
Modified Flow Alternative would be equal to or greater than five percent compared to those
under the CEQA Existing Condition during 6 of the 192 months modeled (one occasion during
January of a wet and a critical year; and two occasions during July and August of dry years).
Monthly average salinities under the CEQA Modified Flow Alternative between April and
August would not comply with D-1641 standards 1 additional time (1 below normal year in
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August), relative to the CEQA Existing Condition. During the 17 modeled months in which
neither alternative would comply with D-1641 standards, EC conditions would measurably
improve (by up to 8.1 percent) under the CEQA Modified Flow Alternative during 2 months,
and measurably decline (by up to 5.1 percent) during 7 months (Appendix F5, 4 vs. 1, pgs. 2
through 13).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-106).
Table 9-106. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow Alternative,
Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

a

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

1,073

1,195

887

410

1,073

1,255

916

414

1987

1,964

1,210

455

188

1,841

1,095

436

187

1990

1,828

932

424

544

1,831

882

408

542

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
60
29
4
(0%)
(5%)
(3%)
(1%)
-123
-115
-19
-1
(-6%) (-10%) (-4%)
(-1%)
3
-50
-16
-3
(0%)
(-5%)
(-4%)
(0%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.6-13: Salinity changes in the San Joaquin River at Jersey Point that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Jersey Point during the April
through August period range from 450 to 2,200 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative and the CEQA Existing Condition would not differ by ten percent or more,
and monthly average salinities between April and August under these alternatives would
comply with D-1641 standards with equal probability. Salinities under the CEQA Modified
Flow Alternative, compared to the CEQA Existing Condition would be equal to or greater than
five percent during 4 of the 192 months modeled (one occasion during January and February of
wet years; and one occasion during July and August of dry years). In addition, during the 23
modeled months in which neither alternative would comply with D-1641 standards, EC
conditions would measurably improve (by up to 6.8 percent) under the CEQA Modified Flow
Alternative during 5 months, and measurably decline (by up to 8.1 percent) during 5 months
(Appendix F5, 4 vs. 1, pgs. 15 through 26).
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As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-107).
Table 9-107. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow
Alternative, Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
CEQA Existing Condition

a

CEQA Modified Flow Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

1,755

1,754

1,536

785

1,756

1,816

1,598

796

1987

1,796

1,611

931

276

1,673

1,456

877

270

1990

2,475

1,919

843

552

2,479

1,842

797

544

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
62
62
11
(0%)
(4%)
(4%)
(1%)
-123
-156
-54
-5
(-7%) (-10%) (-6%)
(-2%)
3
-77
-46
-7
(0%)
(-4%)
(-5%)
(-1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.6-14: Salinity changes in the San Joaquin River at Airport Way Bridge (Vernalis)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Airport Way
Bridge (Vernalis) are 700 μS/cm during the April through August period, and 1,000 μS/cm
during the September through March period.
Long-term average salinities and average salinities by water year type under the CEQA
Modified Flow Alternative indicate no change in EC values, relative to the CEQA Existing
Condition. Similarly, monthly average salinities would also be identical under each alternative,
and consequently would not indicate changes in the ability to meet D-1641 compliance
standards (Appendix F5, 4 vs. 1, pg. 27). Therefore, implementation of the CEQA Modified
Flow Alternative, relative to the CEQA Existing Condition, would result in a less than
significant impact on Delta water quality.
Impact 9.2.6-15: Salinity changes in the San Joaquin River at Brandt Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Brandt Bridge
are 700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period (Appendix F5, 4 vs. 1, pg. 40).
Long-term average salinities and average salinities by water year type under the CEQA
Modified Flow Alternative indicate no change in EC values, relative to the CEQA Existing
Condition. Monthly average salinities would also be similar under each alternative, with only 7
of the 192 months modeled indicating any difference, and a maximum relative change of less
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than 0.1 percent (Appendix F5, 4 vs. 1, pgs. 41 through 52). Consequently, monthly average
salinities would comply with D-1641 standards. Therefore, implementation of the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition, would result in a less than
significant impact on Delta water quality.
Impact 9.2.6-16: Salinity changes in Middle River near Old River that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Middle River near Old River are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities and average salinities by water year type under the CEQA
Modified Flow Alternative would only indicate negligible changes (up to 0.4 percent) in EC
values, relative to the CEQA Existing Condition (Appendix F5, 4 vs. 1, pg. 53). Monthly average
salinities also would remain similar under each alternative, with a maximum relative change of
1.2 percent. Consequently, monthly average salinities would not indicate changes in the ability
to meet D-1641 compliance standards (Appendix F5, 4 vs. 1, pgs. 54 through 65). Therefore,
implementation of the CEQA Modified Flow Alternative, relative to the CEQA Existing
Condition, would result in a less than significant impact on Delta water quality.
Impact 9.2.6-17: Salinity changes in Old River at Tracy Road Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Old River at Tracy Road Bridge are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities and average salinities by water year type under the CEQA
Modified Flow Alternative would be essentially equivalent (i.e., less than 1.0 percent change) to
the CEQA Existing Condition during all months (Appendix F5, 4 vs. 1, pg. 66). Monthly
average salinities would also be similar under each alternative, with a maximum relative
change of 0.7 percent (Appendix F5, 4 vs. 1, pgs. 67 through 78). Consequently, monthly
average salinities would comply with D-1641 standards. Therefore, implementation of the
CEQA Modified Flow Alternative, relative to the CEQA Existing Condition, would result in a
less than significant impact on Delta water quality.
Impact 9.2.6-18: Salinity changes in Old River at Highway 4 (CCWD Los Vaqueros Intake) that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
There are no applicable EC objectives for Old River at Highway 4 (CCWD Los Vaqueros Intake)
noted in D-1641. However this location is evaluated to address potential concerns related to the
CCWD’s water supply intake and potential impacts to water supplies associated with Los
Vaqueros Reservoir.
Long-term average salinities at Highway 4 under the CEQA Modified Flow Alternative would
be essentially equivalent (i.e., less than 1.0 percent change) to the CEQA Existing Condition
during all months. Average salinities by water year type under the CEQA Modified Flow
Alternative, relative to the CEQA Existing Condition, would range from 1.2 percent lower
during September of wet years to 2.1 percent higher during August of dry years (Appendix F5,
4 vs. 1, pg. 79).
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Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Modified Flow Alternative, compared to the CEQA Existing Condition, generally
would occur during dry and critical years (Table 9-108). Monthly average salinities under the
CEQA Modified Flow Alternative would be higher than salinities under the CEQA Existing
Condition by up to about 9 percent (Appendix F5, 4 vs. 1, pgs. 80 through 91).
Table 9-108. Differences in Monthly Mean Salinity (μS/cm) in the Old River at Highway 4 (Los
Vaqueros Intake), by Water Year Type, Under the CEQA Modified Flow Alternative, Compared to
the CEQA Existing Condition
Increases ≥ 5%
a
(min - max)
487
----410
379-748

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
9
----7
6-7

Month(s) and Number of
Occurrencesb
Feb (1)
----Jun (1)
Feb (1), Jun (2), Jul (2)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-109).
Table 9-109. Differences in Monthly Mean Salinity (μS/cm) in Old River at Highway 4 (CCWD Los
Vaqueros Intake), for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow
Alternative, Compared to the CEQA Existing Condition

Year

Monthly Mean Salinity (μS/cm)
CEQA Modified Flow
CEQA Existing Condition
Alternative
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar

1976

575

654

717

477

576

664

748

488

1987

646

573

629

375

641

524

589

368

1990

679

889

629

389

679

873

599

379

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
1
10
30
10
(0%)
(2%)
(4%)
(2%)
-5
-49
-40
-7
(-1%) (-9%)
(-6%)
(-2%)
1
-17
-29
-9
(0%)
(-2%)
(-5%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.6-19: Salinity changes at CCWD Pumping Plant #1 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
Sources of chlorides in Rock Slough include seawater, which intrudes into the Delta when
freshwater outflow from the Delta is low, local drainage and seepage from adjacent lands, and
the Sacramento and San Joaquin rivers. Seawater and local drainage are the primary concerns
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(DWR 2003b). There are no applicable EC objectives for CCWD Pumping Plant #1 noted in D1641. However this location is evaluated to address potential concerns related to the CCWD’s
water supply intake.
Long-term average salinities at CCWD Pumping Plant #1 under the CEQA Modified Flow
Alternative would be essentially equivalent (i.e., less than 1.0 percent change) to the CEQA
Existing Condition during all months. Average salinities by water year type under the CEQA
Modified Flow Alternative would range from 1.5 percent lower during September of wet years
to 2.2 percent higher during August of dry years (Appendix F5, 4 vs. 1, pg. 92).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA Modified Flow Alternative, compared to the CEQA Existing Condition, generally
would occur during dry and critical years (Table 9-110). Monthly average salinities under the
CEQA Modified Flow Alternative would be higher than salinities under the CEQA Existing
Condition by up to 10 percent (Appendix F5, 4 vs. 1, pgs. 93 through 104).
Table 9-110. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, by
Water Year Type, Under the CEQA Modified Flow Alternative, Compared to the CEQA Existing
Condition
Increases ≥ 5%
a
(min - max)
648
----337 - 343
360 - 862

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
a
(min - max)
10
----5-7
6 - 10

Month(s) and Number of
b
Occurrences
Feb (1)
----Feb (1), Jun(1)
Jan (1), Feb (2), Jun (2), Jul (2)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-111).
Table 9-111. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, for
Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow Alternative,
Compared to the CEQA Existing Condition

Year

Monthly Mean Salinity (μS/cm)
CEQA Modified Flow
CEQA Existing Condition
Alternative
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar

1976

641

743

825

535

642

753

862

546

1987

741

665

732

374

744

611

683

366

1990

733

1,036

707

402

734

1,019

672

393

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
1
11
37
11
(0%)
(1%)
(4%)
(2%)
3
-54
-48
-8
(0%)
(-8%)
(-7%)
(-2%)
1
-17
-35
-9
(0%)
(-2%)
(-5%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
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impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.6-20: Salinity changes in the West Canal at the mouth of Clifton Court Forebay
(SWP Banks Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The applicable EC objective for the West Canal at the mouth of Clifton Court Forebay (SWP
Banks Pumping Plant) is 1,000 μS/cm year-round.
Long-term average salinities at Clifton Court Forebay under the CEQA Modified Flow
Alternative would be essentially equivalent (i.e., less than 1.0 percent change) to the CEQA
Existing Condition during all months. Average salinities by water year type under the CEQA
Modified Flow Alternative would range from 1.1 percent lower during September of wet years
to 2.2 percent higher during August of dry years (Appendix F5, 4 vs. 1, pg. 105).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would be higher than salinities under the CEQA Existing Condition by up to
7.6 percent. Salinities under the CEQA Modified Flow Alternative, compared to those under
the CEQA Existing Condition would be equal to or greater than five percent during 6 of the 192
months modeled (one occasion during February of wet years; one occasion during January and
two occasions in both February and July of critical years). However, modeled salinities under
both alternatives would not exceed the applicable EC objective of 1,000 μS/cm during any
month (Appendix F5, 4 vs. 1, pgs. 106 through 117).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-112).
Table 9-112. Differences in Monthly Mean Salinity (μS/cm) in the West Canal at the Mouth of
Clifton Court Forebay (SWP Intake), for Periods with Refined Modeling Assumptions, Under the
CEQA Modified Flow Alternative, Compared to the CEQA Existing Condition

Year

Monthly Mean Salinity (μS/cm)
CEQA Modified Flow
Alternative
CEQA Existing Condition
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar

1976

524

601

680

563

524

607

700

571

1987

597

565

651

558

596

537

627

554

1990

601

788

650

563

601

778

627

556

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
6
20
8
(0%)
(1%)
(3%)
(1%)
-1
-28
-23
-5
(0%)
(-5%)
(-4%)
(-1%)
0
-11
-23
-7
(0%)
(-1%)
(-4%)
(-1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
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Impact 9.2.6-21: Salinity changes in the Delta-Mendota Canal at the Jones Pumping Plant
(CVP Jones Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The applicable EC objective for the Delta-Mendota Canal at the Jones Pumping Plant (CVP
Jones Pumping Plant) is 1,000 μS/cm year-round.
Long-term average salinities at Jones Pumping Plant under the CEQA Modified Flow
Alternative would be essentially equivalent (i.e., less than 1.0 percent change) to the CEQA
Existing Condition during all months. Average salinities by water year type under the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition, would range from
essentially equivalent during most months and water year types to 2.0 percent higher during
August of dry years (Appendix F5, 4 vs. 1, pg. 118).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative would be higher than salinities under the CEQA Existing Condition by up to
7.1 percent. Salinities under the CEQA Modified Flow Alternative, compared to those under
the CEQA Existing Condition would be equal to or greater than five percent during 3 of the 192
months modeled (one occasion during June of a critical year; and two occasions during July of
critical years). However, changes in monthly average salinities would not exceed monthly EC
objectives.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-113).
Table 9-113. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Modified Flow Alternative, Compared to the CEQA Existing
Condition

Year

Monthly Mean Salinity (μS/cm)
CEQA Modified Flow
CEQA Existing Condition
Alternative
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar

1976

533

609

689

597

533

614

706

605

1987

597

578

662

582

596

553

641

578

1990

607

777

672

584

608

768

651

578

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
5
17
7
(0%)
(1%)
(2%)
(1%)
-1
-25
-21
-4
(0%)
(-4%)
(-3%)
(-1%)
0
-9
-21
-7
(0%)
(-1%)
(-3%)
(-1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
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Impact 9.2.6-22: Salinity changes at Middle River at Victoria Canal that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Middle River at Victoria Canal is an indicator of central Delta water quality and the water
quality at Victoria Island agricultural siphons. There are no applicable EC objectives for Middle
River at Victoria Canal noted in D-1641.
Long-term average salinities at Victoria Canal under the CEQA Modified Flow Alternative
would be essentially equivalent (i.e., less than 1.0 percent change) to the CEQA Existing
Condition during all months. Average salinities by water year type under the CEQA Modified
Flow Alternative, relative to the CEQA Existing Condition, would range from essentially
equivalent during most months and water year types to 2.0 percent higher during August of
dry years (Appendix F5, 4 vs. 1, pg. 131). Over the entire 16-year simulation period, monthly
average salinities under the CEQA Modified Flow Alternative would be higher than salinities
under the CEQA Existing Condition by up to 6.5 percent (Appendix F5, 4 vs. 1, pgs. 132 through
143). Salinities under the CEQA Modified Flow Alternative would be equal to or greater than
five percent during 3 of the 192 months modeled (two occasions during February and one
occasion during July of a critical year types).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-114).
Table 9-114. Differences in Monthly Mean Salinity (μS/cm) in Victoria Canal, for Periods with
Refined Modeling Assumptions, Under the CEQA Modified Flow Alternative, Compared to the
CEQA Existing Condition

Year

Monthly Mean Salinity (μS/cm)
CEQA Modified Flow
CEQA Existing Condition
Alternative
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar

1976

397

468

547

461

398

471

563

469

1987

490

446

534

464

494

425

509

459

1990

448

609

563

419

448

603

543

410

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
3
16
9
(0%)
(1%)
(3%)
(2%)
4
-21
-25
-5
(1%)
(-5%)
(-5%)
(-1%)
0
-6
-20
-9
(0%)
(-1%)
(-4%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.6-23: Salinity changes at the Stockton Intake that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
There are no applicable EC objectives for the Stockton Intake noted in D-1641. However, this
location is evaluated to address potential water quality concerns related to the City of
Stockton’s water supply intake.
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Long-term average salinities at the Stockton Intake under the CEQA Modified Flow Alternative
would be essentially equivalent (i.e., less than 1.0 percent change) to the CEQA Existing
Condition during all months. Average salinities by water year type under the CEQA Modified
Flow Alternative, relative to the CEQA Existing Condition, would range from essentially
equivalent during most months and water year types to 1.8 percent higher during July and
August of dry years (Appendix F5, 4 vs. 1, pg. 144).
Over the entire 16-year simulation period, monthly average salinities under the CEQA Modified
Flow Alternative are higher than salinities under the CEQA Existing Condition by up to 6.1
percent (Appendix F5, 4 vs. 1, pgs. 145 through 156). Salinities under the CEQA Modified Flow
Alternative would be equal to or greater than five percent, compared to the CEQA Existing
Condition during 5 of the 192 months modeled (one occasions during January, February and
July of critical years; and one occasion during both June and July of critical years).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-115).
Table 9-115. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, for Periods with
Refined Modeling Assumptions, Under the CEQA Modified Flow Alternative, Compared to the
CEQA Existing Condition

Year

Monthly Mean Salinity (μS/cm)
CEQA Modified Flow
CEQA Existing Condition
Alternative
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar

1976

360

421

490

354

360

428

508

360

1987

392

381

442

336

390

356

421

335

1990

438

553

461

312

439

541

442

305

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
6
18
6
(0%)
(2%)
(4%)
(2%)
-3
-25
-20
-1
(-1%) (-7%)
(-5%)
(0%)
0
-12
-18
-7
(0%)
(-2%)
(-4%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.6-24: Changes in chloride concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There is no applicable chloride ion concentration objective for Old River at Highway 4 (CCWD
Los Vaqueros Intake) noted in D-1641. However, this location is evaluated to address potential
water quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations at Highway 4 under the CEQA Modified Flow
Alternative, relative to the CEQA Existing Condition, would range from essentially equivalent
in March and May to 0.6 percent higher during February and July. Differences in average
chloride ion concentration by water year type under the CEQA Modified Flow Alternative,
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relative to the CEQA Existing Condition would not exceed about 3 percent except during July of
dry years when they would be 3.1 percent higher (Appendix F5, 4 vs. 1, pg. 157).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would occur during 10 of the 192 months modeled. During these 10
months, chloride ion concentrations would be higher under the CEQA Modified Flow
Alternative on 6 occasions and lower on 4 occasions, relative to the CEQA Existing Condition.
Differences in monthly average chloride ion concentrations under the CEQA Modified Flow
Alternative would be lower than the CEQA Existing Condition by ten percent during 1 of the
192 months and higher by ten percent or more (up to 11.0 percent) during 1 of the 192 months
modeled (Appendix F5, 4 vs. 1, pgs. 158 through 169). Monthly average chloride ion
concentrations from October through September are presented in Table 9-116.
Table 9-116. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Highway 4 (CCWD
Los Vaqueros Intake) from October Through September Over the 16-year Simulation Period Under
the CEQA Modified Flow Alternative and the CEQA Existing Condition
Alternative
CEQA Modified
Flow Alternative
CEQA Existing
Condition

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

127.8

102.6

102.5

89.8

66.5

44.5

37.0

42.6

47.4

56.2

96.3

128.5

127.3

102.3

102.3

87.7

66.1

44.5

37.0

42.6

47.3

55.9

95.8

128.3

Oct

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-117).
Table 9-117. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at
Highway 4 (CCWD Los Vaqueros Intake, for Periods with Refined Modeling Assumptions, Under
the CEQA Modified Flow Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
CEQA Existing Condition

a

CEQA Modified Flow Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

114

136

154

60

114

139

163

61

1987

134

113

129

44

133

99

76

43

1990

143

203

82

46

144

199

78

45

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
3
9
2
(0%)
(2%)
(6%)
(3%)
-1
-14
-53
-1
(-1%) (-12%) (-41%) (-3%)
0
-5
-4
-1
(0%)
(-2%)
(-5%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
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Impact 9.2.6-25: Changes in chloride concentrations in CCWD Pumping Plant #1 (Rock Slough)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for CCWD Pumping Plant #1
(Rock Slough) is 150 mg/l year round.
Long-term average chloride ion concentrations at CCWD Pumping Plant #1 (Rock Slough)
under the CEQA Modified Flow Alternative, relative to the CEQA Existing Condition, would
range from essentially equivalent in March, May, and September to 0.4 percent higher in
October, July, and August. Differences in average chloride ion concentration by water year type
under the CEQA Modified Flow Alternative, relative to the CEQA Existing Condition would
not exceed about 3 percent (Appendix F5, 4 vs. 1, pg. 170).
Over the entire 16-year simulation period, monthly average chloride concentrations would
exceed 150 mg/l under both the CEQA Modified Flow Alternative and CEQA Existing
Condition 43 of the 192 months modeled. During those 43 months when chloride ion
concentrations exceeded 150 mg/l, concentrations would be higher under the CEQA Modified
Flow Alternative, relative to the CEQA No Project Alternative by 0.1 percent to 10.7 percent on
21 occasions, and lower by 0.1 percent to 2.3 percent on 16 occasions (Appendix F5, 4 vs. 1, pgs.
171 through 182). Monthly average chloride ion concentrations from October through
September are presented in Table 9-118.
Temporal patterns in chloride ion concentrations under the CEQA Modified Flow Alternative in
the Delta over the 16-year simulation period are dependent on modeling assumptions and realtime operations in the Yuba River Basin.
Table 9-118. Monthly Mean Chloride Ion Concentrations (mg/l) CCWD Pumping Plant #1 (Rock
Slough) from October Through September Over the 16-year Simulation Period Under the CEQA
Modified Flow Alternative and the CEQA Existing Condition
Alternative
CEQA
Modified
Flow
Alternative
CEQA
Existing
Condition

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

155.0

124.4

119.4

109.6

87.7

64.6

58.3

43.2

44.7

69.1

120.4

153.2

154.4

124.1

119.2

109.4

87.5

64.6

58.2

43.2

44.7

68.8

119.9

153.1

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-119).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
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Table 9-119. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at CCWD Pumping
Plant #1 (Rock Slough), for Periods with Refined Modeling Assumptions, Under the CEQA
Modified Flow Alternative, Compared to the CEQA Existing Condition

Year
1976
1987
1990
a

Monthly Mean Chloride Ion Concentration (mg/l)
CEQA Modified Flow
Absolute Difference
CEQA Existing Condition
Alternative
(Relative Difference)a
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar
0
2
7
2
114
134
143
89
114
137
149
91
(0%)
(2%)
(5%)
(3%)
0
-12
-10
-2
161
135
124
56
161
123
114
54
(0%)
(-9%)
(-8%)
(-3%)
0
-4
-6
-2
156
188
117
63
157
184
110
61
(0%)
(-2%)
(-5%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.6-26: Changes in chloride concentrations in Old River at Rock Slough (CCWD
Intake) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
There is no applicable chloride ion concentration objectives for Old River at Rock Slough
(CCWD Intake) noted in D-1641. However, this location is evaluated to address potential water
quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations in Old River at Rock Slough under the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition, would range from 0.1
percent lower in March to 0.6 percent higher in February and July. Differences in average
chloride ion concentration by water year type do not exceed 3 percent except during July of dry
years when they would be approximately 3.3 percent higher, and during August of wet years
when they would be 3.6 percent lower under the CEQA Modified Flow Alternative, relative to
the CEQA Existing Condition (Appendix F5, 4 vs. 1, pg. 183).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would occur during 12 of the 192 months modeled. During these 12
months, chloride ion concentrations would be higher under the CEQA Modified Flow
Alternative on 7 occasions and lower on 5 occasions, relative to the CEQA Existing Condition.
Differences in monthly average chloride ion concentrations under the CEQA Modified Flow
Alternative would be lower than the CEQA Existing Condition by ten percent or more (up to
11.3 percent) during 1 of the 192 months modeled and higher by ten percent or more (up to 10.9
percent) during 2 of the 192 months modeled (Appendix F5, 4 vs. 1, pgs. 184 through 195).
Monthly average chloride ion concentrations from October through September are presented in
Table 9-120.
Table 9-120. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Rock Slough
(CCWD Intake) from October Through September Over the 16-year Simulation Period Under the
CEQA Modified Flow Alternative and the CEQA Existing Condition
Alternative
CEQA
Modified Flow
Alternative
CEQA Existing
Condition

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

144.6

112.5

115.0

92.7

63.5

36.0

28.8

33.2

35.6

65.1

119.1

156.0

144.0

112.2

114.9

92.5

63.2

36.0

28.8

33.2

35.6

64.7

118.5

155.8

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
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Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-121).
Table 9-121. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at Rock
Slough (CCWD Intake), for Periods with Refined Modeling Assumptions, Under the CEQA Modified
Flow Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)

a

Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

136

157

169

56

136

161

180

58

1987

153

126

131

32

149

109

77

31

1990

178

231

80

38

178

224

75

37

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
4
10
1
(0%)
(3%)
(6%)
(3%)
-4
-18
-54
-1
(-2%) (-14%) (-41%) (-3%)
0
-7
-5
-1
(0%)
(-3%)
(-6%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.6-27: Changes in chloride concentrations in West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the West Canal at the
mouth of Clifton Court Forebay (SWP Banks Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) under the CEQA No Project Alternative, relative to the
CEQA Existing Condition, would range from essentially equivalent in March and May to 0.7
percent higher in July. Differences in average chloride ion concentration by water year type
under the CEQA Modified Flow Alternative, relative to the CEQA Existing Condition would
not exceed about 2 percent except during July and August of dry years when they would be 2.6
percent and 3.1 percent higher .(Appendix F5, 4 vs. 1, pg. 196).
Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the CEQA Modified Flow Alternative or the CEQA Existing
Condition. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent during 5 of the 192 months modeled. During these 5 months, chloride ion
concentrations would be higher under the CEQA Modified Flow Alternative on 3 occasions and
lower on 2 occasions, relative to the CEQA Existing Condition. Differences in monthly average
chloride ion concentrations under the CEQA Modified Flow Alternative would be lower than
the CEQA Existing Condition by ten percent or more and higher by ten percent or more (up to
11.0 percent) during 1 of the 192 months modeled (Appendix F5, 4 vs. 1, pgs. 197 through 208).
Monthly average chloride ion concentrations from October through September are presented in
Table 9-122.
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Table 9-122. Monthly Mean Chloride Ion Concentrations (mg/l) in West Canal at the Mouth of
Clifton Court Forebay (SWP Banks Pumping Plant) from October Through September Over the 16year Simulation Period Under the CEQA No Project Alternative and the CEQA Existing Condition
Alternative
CEQA No
Project
Alternative
CEQA Existing
Condition

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

101.0

86.8

82.8

74.6

58.2

44.9

38.8

41.1

47.2

46.9

70.5

96.3

100.6

86.6

82.6

74.5

57.9

44.9

38.7

41.1

47.1

46.6

70.3

96.2

Oct

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-123).
Table 9-123. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in West Canal at the
Mouth of Clifton Court Forebay (SWP Banks Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Modified Flow Alternative, Compared to the CEQA Existing
Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

86

105

124

63

86

107

130

65

1987

107

94

113

58

108

85

75

57

1990

102

157

85

53

102

154

81

51

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
1
6
2
(0%)
(1%)
(5%)
(3%)
1
-8
-38
-1
(1%)
(-9%) (-33%) (-2%)
0
-3
-4
-2
(0%)
(-2%)
(-5%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.6-28: Changes in chloride concentrations in Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the Delta-Mendota Canal
at the Jones Pumping Plant (CVP Jones Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) under the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would range from essentially equivalent in January, March, and May
to 0.7 percent higher in July. Differences in average chloride ion concentration by water year
type under the CEQA Modified Flow Alternative, relative to the CEQA Existing Condition
would not exceed approximately 2 percent except during July and August of dry year when
they would be 2.4 percent and 2.8 percent higher (Appendix F5, 4 vs. 1, pg. 209).
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Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the CEQA Modified Flow Alternative or the CEQA Existing
Condition. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent during 5 of the 192 months modeled. During these 5 months, chloride ion
concentrations would be higher under the CEQA Modified Flow Alternative on 3 occasions and
lower on 2 occasions, relative to the CEQA Existing Condition. Differences in monthly average
chloride ion concentrations under the CEQA Modified Flow Alternative would be higher by ten
percent or more (up to 10.1 percent) during 1 of the 192 months modeled (Appendix F5, 4 vs. 1,
pgs. 210 through 221). Monthly average chloride ion concentrations from October through
September are presented in Table 9-124.
Table 9-124. Monthly Mean Chloride Ion Concentrations (mg/l) in Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant) from October Through September Over the 16year Simulation Period Under the CEQA Accord Alternative and the CEQA Existing Condition
Alternative
CEQA
Modified Flow
Alternative
CEQA Existing
Condition

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

101.6

86.8

87.5

79.5

67.5

60.2

45.6

43.7

54.5

55.3

82.5

110.7

101.2

86.5

87.5

79.4

67.4

60.1

45.6

43.7

54.4

54.9

82.0

110.6

Oct

Temporal patterns in chloride ion concentrations under the CEQA Modified Flow Alternative in
the Delta over the 16-year simulation period are dependent on modeling assumptions and realtime operations in the Yuba River Basin.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-125).
Table 9-125. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Delta-Mendota
Canal at the Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA Modified Flow Alternative, Compared to the CEQA Existing
Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

93

111

131

78

93

113

135

79

1987

108

104

124

75

108

97

84

75

1990

111

152

89

76

111

150

86

75

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
0
1
4
1
(0%)
(1%)
(3%)
(1%)
0
-6
-40
-1
(0%)
(-6%) (-32%) (-1%)
0
-2
-3
-1
(0%)
(-1%)
(-4%)
(-1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
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Impact 9.2.6-29: Changes in chloride concentrations in Middle River at Victoria Canal that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
There is no applicable chloride ion concentration objectives in Middle River at Victoria Canal
noted in D-1641. However, Middle River at Victoria Canal is an indicator of central Delta water
quality and water quality at the Victoria Island agricultural siphons, and is therefore evaluated.
Long-term average chloride ion concentrations in Middle River at Victoria Canal under the
CEQA Modified Flow Alternative, relative to the CEQA Existing Condition, would range from
essentially equivalent in January and May to 1.1 percent higher in July. Differences in average
chloride ion concentration by water year type under the CEQA Modified Flow Alternative,
relative to the CEQA Existing Condition do not exceed approximately 3 percent except during
August of dry years when they would be 3.2 percent higher (Appendix F5, 4 vs. 1, pg. 222).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would occur during 5 of the 204 month modeled. During these 5 months,
chloride ion concentrations would be higher under the CEQA Modified Flow Alternative on 3
occasions and lower on 2 occasions, relative to the CEQA Existing Condition. Differences in
monthly average chloride ion concentrations under the CEQA Modified Flow Alternative
would be higher by ten percent or more (up to 11.3) during 1 of the 192 months modeled
(Appendix F5, 4 vs. 1, pgs. 223 through 234). Monthly average chloride ion concentrations from
October through September are presented in Table 9-126.
Table 9-126. Monthly Mean Chloride Ion Concentrations (mg/l) in Middle River at Victoria Canal
from October Through September Over the 16-year Simulation Period Under the CEQA No Project
Alternative and the CEQA Existing Condition
Alternative
CEQA Modified
Flow
Alternative
CEQA Existing
Condition

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

76.3

70.2

63.4

62.3

55.1

46.0

41.7

48.8

54.9

40.0

50.4

67.2

76.0

70.0

63.3

62.3

55.0

46.0

41.6

48.7

54.8

39.5

49.9

67.1

Temporal patterns in chloride ion concentrations under the CEQA Modified Flow Alternative in
the Delta over the 16-year simulation period are dependent on modeling assumptions and realtime operations in the Yuba River Basin.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-127).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
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Table 9-127. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Middle River at
Victoria Canal, for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow
Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

59

76

95

57

59

77

99

58

1987

82

71

92

58

83

66

64

57

1990

71

111

72

51

71

109

69

49

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
1
4
1
(0%)
(1%)
(4%)
(2%)
1
-5
-28
-1
(1%)
(-7%) (-30%) (-1%)
0
-2
-3
-1
(0%)
(-1%) (-4%) (-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.6-30: Changes in chloride concentrations at the Stockton Intake that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
There is no applicable chloride ion concentration objectives at the Stockton Intake noted in
D-1641. However, this location is evaluated to address potential water quality concerns
associated with the City of Stockton’s water supply intake.
Long-term average chloride ion concentrations at the Stockton Intake under the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition, would range from
essentially equivalent in May to 1.3 percent higher in July. Differences in average chloride ion
concentration by water year type under the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition would not exceed approximately 4 percent except during July of dry
years when they would be 4.1 percent higher (Appendix F5, 4 vs. 1, pg. 235).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would occur during 10 of the 204 month modeled. During these 10
months, chloride ion concentrations would be higher under the CEQA Modified Flow
Alternative on 7 occasions and lower on 3 occasions, relative to the CEQA Existing Condition.
Differences in monthly average chloride ion concentrations under the CEQA Modified Flow
Alternative would be higher by ten percent or more (up to 11.0) during 1 of the 192 months
modeled (Appendix F5, 4 vs. 1, pgs. 236 through 247). Monthly average chloride ion
concentrations from October through September are presented in Table 9-128.
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would not occur. Monthly average chloride ion concentrations from
October through September are presented in Table 9-128.
Table 9-128. Monthly Mean Chloride Ion Concentrations (mg/l) at the Stockton Intake from
October Through September Over the 16-year Simulation Period Under the CEQA Modified Flow
Alternative and the CEQA Existing Condition
Alternative
CEQA Modified
Flow
Alternative
CEQA Existing
Condition

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

57.8

50.5

46.1

45.7

39.6

32.2

36.4

44.2

33.0

26.8

38.2

450.3

57.4

50.4

46.0

45.6

39.5

32.1

36.3

45.2

32.7

26.5

37.9

50.2

Temporal patterns in chloride ion concentrations under the CEQA Modified Flow Alternative in
the Delta over the 16-year simulation period are dependent on modeling assumptions and realtime operations in the Yuba River Basin.
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As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-129).
Table 9-129. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at the Stockton
Intake, for Periods with Refined Modeling Assumptions, Under the CEQA Modified Flow
Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

a

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

50

65

82

41

50

66

86

42

1987

58

55

70

38

57

49

51

38

1990

69

97

57

35

69

94

54

34

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
2
4
1
(0%)
(2%)
(5%)
(2%)
-1
-6
-19
0
(-1%) (-11%) (-27%) (-1%)
0
-3
-3
-1
(0%)
(-3%)
(-5%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA Modified Flow Alternative, relative to the
CEQA Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.6-31: Changes in DOC concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There are no DOC objectives noted in D-1641 for any location within the Delta. However,
consideration of data regarding the average DOC concentrations in the Delta, assumed levels of
natural variation, and assumed relationships between DOC concentrations and THM formation
in drinking water has resulted in establishment of a monthly change significance criterion for
DOC of 0.4 mg/l (see Section 9.2.2.1).
Long-term average DOC concentrations and average DOC concentrations by water year type at
Highway 4 under the CEQA Modified Flow Alternative would remain essentially equivalent
(i.e., less than 0.1 mg/l change) to the CEQA Existing Condition during all months and water
year types (Appendix F5, 4 vs. 1, pg. 248). Monthly average DOC concentrations would also be
equivalent under each alternative, with no modeled changes occurring between the alternative
and the basis of comparison (Appendix F5, 4 vs. 1, pgs. 249 through 260). Consequently,
changes in the monthly average DOC concentrations would not exceed the monthly change
significance criteria, and therefore, implementation of the CEQA Modified Flow Alternative,
relative to the CEQA Existing Condition, would result in a less than significant impact to Delta
water quality.
Impact 9.2.6-32: Changes in DOC concentrations in Old River at Rock Slough (CCWD Intake)
DOC concentrations that could result in degraded water quality conditions or adverse effects
to designated beneficial uses in the Delta
Long-term average DOC concentrations and average DOC concentrations by water year type in
Old River at Rock Slough under the CEQA Modified Flow Alternative would be essentially
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equivalent (i.e., less than 0.1 mg/l change) to the CEQA Existing Condition during all months
and water year types (Appendix F5, 4 vs. 1, pg. 261). Monthly average DOC concentrations also
would be equivalent under each alternative (Appendix F5, 4 vs. 1, pgs. 262 through 273).
Consequently, changes in the monthly average DOC concentrations would not exceed the
monthly change significance criteria, and therefore, implementation of the CEQA Modified
Flow Alternative, relative to the CEQA Existing Condition, would result in a less than
significant impact on Delta water quality.
Impact 9.2.6-33: Changes in DOC concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) that could result in degraded water quality conditions or
adverse effects to designated beneficial uses in the Delta
Long-term average DOC concentrations and average DOC concentrations by water year type at
Clifton Court Forebay under the CEQA Modified Flow Alternative would be essentially
equivalent (i.e., less than 0.1 mg/l change) to the CEQA Existing Condition during all months
and water year types (Appendix F5, 4 vs. 1, pg. 274). Monthly average DOC concentrations also
would be similar under each alternative, with a maximum absolute change of 0.1 mg/l
(Appendix F5, 4 vs. 1, pgs. 275 through 286). Consequently, changes in the monthly average
DOC concentrations would not exceed the monthly change significance criteria, and therefore,
implementation of the CEQA Modified Flow Alternative, relative to the CEQA Existing
Condition, would result in a less than significant impact Delta water quality.
Impact 9.2.6-34: Changes in DOC concentrations in the Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses
Long-term average DOC concentrations and average DOC concentrations by water year type at
the Jones Pumping Plant under the CEQA Modified Flow Alternative would be essentially
equivalent (i.e., less than 0.1 mg/l change) to the CEQA Existing Condition during all months
and water year types (Appendix F5, 4 vs. 1, pg. 287). Monthly average DOC concentrations also
would remain similar under each alternative, with a maximum absolute change of 0.1 mg/l
(Appendix F5, 4 vs. 1, pgs. 288 through 299). Consequently, changes in the monthly average
DOC concentrations would not exceed significance criteria, and therefore, implementation of
the CEQA Modified Flow Alternative, relative to the CEQA Existing Condition, would result in
a less than significant impact Delta water quality.
Impact 9.2.6-35: Changes in monthly mean flows in the Old River at Bacon Island that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
Differences in long-term average monthly flows in the Old River at Bacon Island under the
CEQA Modified Flow Alternative, relative to the CEQA Existing Condition would not exceed
approximately 1 percent. The direction of flow under both the CEQA Modified Flow
Alternative and the CEQA Existing Condition would move towards the Delta pumps during all
months and water years except during February through April of wet years. The magnitude of
flows moving towards Delta pumps during February through May of all water years would be
essentially equivalent or reduced during most months and water years under the CEQA
Modified Flow Alternative (Appendix F5, 4 vs. 1, pg. 300). In general, the magnitude of flows
moving towards Delta pumps under the CEQA Modified Flow Alternative during all years is
slightly lower.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 38 of the 192 months modeled, and would be
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essentially equivalent or less negative for the remaining 154 months (Appendix F5, 4 vs. 1, pgs.
301 through 312).
Overall, potential changes in monthly mean flows under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
CEQA Modified Flow Alternative, relative to the CEQA Existing Condition, would have a less
than significant impact on Delta water quality.
Impact 9.2.6-36: Changes in monthly mean flows in the Middle River at Middle River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Differences in long-term average monthly flows in the Middle River at Middle River under the
CEQA Modified Flow Alternative, relative to the CEQA Existing Condition would not exceed
about 1 percent over the 16-year simulation period. The direction of flow under both the CEQA
Modified Flow Alternative and the CEQA Existing Condition would move towards the Delta
pumps during all months and water years. The magnitude of flows moving towards Delta
pumps under the CEQA Modified Flow Alternative during February through May would be
reduced, and essentially equivalent, relative to the CEQA Existing Condition during most
months and water years except during dry years. The rate of flow movement towards Delta
pumps would be up to about 25 cfs higher during February under the CEQA Modified Flow
Alternative, relative to the CEQA Existing Condition (Appendix F5, 4 vs. 1, pg. 313). In general,
the magnitude of flows moving towards Delta pumps under the CEQA Modified Flow
Alternative would be between about 4 cfs and about 90 cfs lower from June through November
of wet, above normal, below normal and dry years, relative to the CEQA Existing Condition.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 38 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 154 months (Appendix F5, 4 vs. 1, pg.
314 through 325).
Overall, potential changes in monthly mean flows under the CEQA Yuba Accord Alternative,
compared to the CEQA No Project Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
CEQA Modified Flow Alternative, relative to the CEQA Existing Condition, would have a less
than significant impact on Delta water quality.
Impact 9.2.6-37: Changes in monthly mean flows in the Middle River at Mowry Bridge that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average monthly flows in the Middle River at Mowry Bridge are essentially
equivalent under the CEQA Modified Flow Alternative, relative to the CEQA Existing
Condition over the 16-year simulation period. The direction of flow under both the CEQA
Modified Flow Alternative and the CEQA Existing Condition would be essentially equivalent
during most months and water years (Appendix F5, 4 vs. 1, pg. 326). Therefore, the CEQA
Modified Flow Alternative, relative to the CEQA Existing Condition, would have a less than
significant impact on Delta water quality.
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Impact 9.2.6-38: Decreases in San Luis Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Historically, the CVP and SWP have cooperated to try to maintain San Luis Reservoir above 300
TAF in response to the low-point problem and thus, avoid adverse impacts to water quality.
Long-term average monthly combined CVP and SWP reservoir storage and average monthly
reservoir storage by water year type under the CEQA Modified Flow Alternative would be
essentially equivalent in San Luis Reservoir, relative to the CEQA Existing Condition
(Appendix F4, 4 vs. 1, pg. 1339 and 1376). In addition, there would be no additional months
under the CEQA Modified Flow Alternative when the combined CVP and SWP monthly mean
reservoir storage drops below 300 TAF (Appendix F4, 4 vs. 1, pgs. 1340 through 1351 and 1377
through 1388). Therefore, the CEQA Modified Flow Alternative, relative to the CEQA Existing
Condition, would have a less than significant impact on water quality in San Luis Reservoir.

9.2.7

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
CEQA NO PROJECT/CEQA NO ACTION ALTERNATIVE COMPARED TO THE
CEQA EXISTING CONDITION/NEPA AFFECTED ENVIRONMENT

As discussed in Chapter 3, the key elements and activities (e.g., implementation of the RD-1644
Long-term instream flow requirements) for the CEQA No Project Alternative would be the
same for the NEPA No Action Alternative. The primary differences between the CEQA No
Project and NEPA No Action alternatives are various hydrologic and other modeling
assumptions (see Section 4.5 and Appendix D). Because of these differences between the No
Project and No Action alternatives, these alternatives are distinguished as separate alternatives
for CEQA and NEPA evaluation purposes.
Based on current plans and consistent with available infrastructure and community services, the
CEQA No Project Alternative in this EIR/EIS is based on current environmental conditions
(e.g., project operations, water demands, and level of land development) plus potential future
operational and environmental conditions (e.g., implementation of the RD-1644 Long-term
instream flow requirements in the lower Yuba River) that probably would occur in the
foreseeable future in the absence of the Proposed Project/Action or another action alternative.
The NEPA No Action Alternative also is based on conditions without the proposed project, but
uses a longer-term future timeframe that is not restricted by existing infrastructure or physical
and regulatory environmental conditions.
The differences between these modeling
characterizations and assumptions for the CEQA No Project and the NEPA No Action
alternatives, including the rationale for developing these two different scenarios for this
EIR/EIS, are explained in Chapter 444.
Although implementation of the RD-1644 Long-term instream flow requirements would occur
under both the CEQA No Project and the NEPA No Action alternatives, the resultant model
outputs for both scenarios are different because of variations in the way near-term and longterm future operations are characterized for other parameters in the CEQA and NEPA
assumptions. As discussed in Chapter 4, the principal difference between the CEQA No Project
Alternative and the NEPA No Action Alternative is that the NEPA No Action Alternative
44 For modeling purposes related to CEQA analytical requirements, OCAP Study 3 (2001 level of development) is
used as the foundational study upon which the modeling scenarios for the CEQA No Project Alternative and the
CEQA Existing Condition were developed. For modeling purposes related to NEPA analytical requirements, OCAP
Study 5 (2020 level of development) is used as the foundational study upon which the modeling scenarios for the
NEPA No Action Alternative was developed.
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includes several potential future water projects in the Sacramento and San Joaquin valleys (e.g.,
CVP/SWP Intertie, FRWP, SDIP and a long-term EWA Program or a program equivalent to the
EWA), while the CEQA No Project Alternative does not. Because many of the other assumed
conditions for these two scenarios are similar, the longer-term analysis of the NEPA No Action
Alternative compared to the NEPA Affected Environment builds upon the nearer-term analysis
of the CEQA No Project Alternative compared to the CEQA Existing Condition.
Because the same foundational modeling base (OCAP Study 3) was used to characterize nearterm conditions (2001 level of development) both the CEQA No Project Alternative and the
CEQA Existing Condition, it was possible to conduct a detailed analysis to quantitatively
evaluate the hydrologic changes in the Yuba Region and the CVP/SWP system that would be
expected to occur under these conditions. Building on the CEQA analysis, the analysis of the
NEPA No Action Alternative compared to the NEPA Affected Environment consists of two
components: (1) an analysis of near-term future without project conditions quantified through
the CEQA No Project Alternative, relative to the CEQA Existing Condition; and (2) a qualitative
analysis of longer-term future without project conditions (the NEPA No Action alternative)45.

9.2.7.1

CEQA NO PROJECT ALTERNATIVE COMPARED TO THE CEQA EXISTING
CONDITION

Impact 9.2.7.1-1: Decreases in New Bullards Bar Reservoir storage that could result in degraded
water quality conditions or adverse effects to designated beneficial uses
Over the 72-year simulation period, differences in long-term average end-of-month monthly
storage and reservoir storage by water year type under the CEQA No Project Alternative
relative to the CEQA Existing Condition would be up to 11 percent higher under the CEQA No
Project Alternative, except during critical water years during which reservoir storage would be
4 percent to 12 percent lower from May through September (Appendix F4, 2 vs. 1, pg. 1).
During months when reservoir storage volumes would typically be lowest46, average
differences in reservoir storage under the CEQA No Project Alternative would range from
about 5 percent higher in August to about 6 percent higher in October and November.
Differences during all other months would not exceed about 6 percent. During all months
reservoir storage under the CEQA No Project Alternative, relative to the CEQA Existing
Condition would be essentially equivalent47 and higher at least 75 percent of the time, over the
monthly cumulative reservoir storage distributions, except during June during when storage
would be lower about 40 percent of the time, and essentially equivalent the rest of the time.
During the lowest reservoir storage conditions48 occurring in October and November, reservoir
storage under the CEQA No Project Alternative is on average about 10 percent lower 80 percent
to 100 percent of the time.
The frequency and magnitude of changes in storage would not be sufficient to reduce the longterm water quality in New Bullards Bar Reservoir due to the morphology of the reservoir.
Therefore, the CEQA No Project Alternative, compared to the CEQA Existing Condition, would
result in less than significant impacts to water quality in New Bullards Bar Reservoir.
45 The second analytical component cannot be evaluated quantitatively due to the differences in the underlying
baseline assumptions for OCAP Study 3 and OCAP Study 5.
46 Generally, ranging from August through September in New Bullards Bar Reservoir.
47 Essentially equivalent refers to relative differences in storage volume between the alternative and the basis of
comparison that are less than 1 percent.
48 The lowest 25 percent of the cumulative probability storage distribution.
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Impact 9.2.7.1-2: Changes in monthly mean flows in the lower Yuba River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
During the seasonal high flow period (i.e., December through June), long-term average flows in
the lower Yuba River at Smartville would range from about 11 percent higher in December, to
about 2 percent lower in May under the CEQA No Project Alternative, relative to the CEQA
Existing Condition, over the 72-year simulation period (Appendix F4, 2 vs. 1, pg. 100). During
the seasonal low flow period49, long-term average flows in the lower Yuba River at Smartville
would range from approximately 22 percent lower in August to approximately 10 percent
higher in November under the CEQA No Project Alternative. Maximum decreases in average
monthly flow under the CEQA No Project Alternative would range from about 26 percent to 31
percent and occur during July and August of above normal water years. During critical water
years, flows under the CEQA No Project Alternative would be generally higher by about 2
percent to about 50 percent. During typically low flow conditions occurring from August
through November, flows under the CEQA No Project Alternative would be on average about 5
percent to 20 percent higher, relative to the CEQA Existing Condition about 40 percent to 100
percent of the time.
During the seasonal high flow period50, long-term average flows in the lower Yuba River at
Marysville would range from approximately 2 percent lower in March to approximately 10
percent higher in December under the CEQA No Project Alternative, relative to the CEQA
Existing Condition (Appendix F4, 2 vs. 1, pg. 272). During the seasonal low flow period, longterm average flows in the lower Yuba River at Marysville would range from approximately 40
percent lower in August to approximately 11 percent higher in November under the CEQA No
Project Alternative. Maximum decreases in average monthly flow under the CEQA No Project
Alternative would range from about 60 percent to 50 percent, and occur during July and August
of below normal water years. During typically low flow conditions occurring from August
through November, flows under the CEQA No Project Alternative in August would be higher
on average by 100 percent about 25 percent of the time; higher on average by 30 percent 100
percent of the time in September; essentially equivalent 50 percent of the time in October; and
higher by 5 percent on average in November about 10 percent of the time.
Overall, changes in lower Yuba River flows under the CEQA No Project Alternative would not
result in any long-term impacts to designated beneficial uses, existing regulatory standards,
degradation of general water quality. Therefore, the CEQA No Project Alternative, relative to
the CEQA Existing Condition, would have a less than significant impact on water quality in the
lower Yuba River.
Impact 9.2.7.1-3: Changes in monthly mean water temperatures in the lower Yuba River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Over the 72-year period of simulated long-term average water temperatures under the CEQA
No Project Alternative, relative to the CEQA Existing Condition, in the lower Yuba River at
Smartville are essentially equivalent51 during all months except July during which water
temperatures are 0.4ºF higher (Appendix F4, 2 vs. 1, pg. 174). Long-term average water
temperatures at Marysville under the CEQA No Project Alternative would be essentially
Generally, ranging from August through November in the lower Yuba River.
Generally, ranging from December through June in the lower Yuba River.
51 Essentially equivalent refers to water temperature differences between the alternative and the basis of comparison
that are equal to or greater than 0.3 ºF.
49
50
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equivalent during most months with the exception of May through September when water
temperatures would be 0.7ºF lower and would range from 56.5ºF to 60.0ºF during May and
June; and 2.5ºF, 2.1ºF, and 0.4ºF higher July through September. Average monthly water
temperatures by water year type under the CEQA No Project Alternative would be essentially
equivalent during most months and water years. During the July through September period of
all water years, water temperatures would be higher by up to approximately 5ºF, however they
would not exceed 65ºF, compared to water temperatures under the CEQA Existing Condition,
which reach a maximum of about 67ºF in June of critical water years.
Long-term average water temperatures at Daguerre Point Dam during the April through July
period would be essentially equivalent during most months with the exception of July, when
they would be 1.0ºF higher, relative to the CEQA Existing Condition. However, water
temperatures during these times would not exceed about 58ºF under either alternative.
Average monthly water temperatures during all water years under the CEQA No Project
Alternative at Daguerre Point Dam would be essentially equivalent to the CEQA Existing
Condition and generally would remain below 60ºF. There would be one occurrence over the 72year period of simulation under the CEQA No Project Alternative, relative to the CEQA
Existing Condition, during which monthly mean water temperatures during July exceed 65ºF
by approximately 1ºF (Appendix F4, 2 vs. 1, pg. 248 through 259).
Overall, lower Yuba River water temperatures under the CEQA No Project Alternative would
be similar to the CEQA Existing Condition. Water temperature changes in the lower Yuba
River would not be sufficient frequency and magnitude to result in adverse impacts to
designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the CEQA No
Project Alternative, relative to the CEQA Existing Condition, would have a less than significant
impact on water quality in the lower Yuba River.
Impact 9.2.7.1-4 Decreases in Oroville Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Long-term average monthly reservoir storage and average monthly reservoir storage by water
year type under the CEQA No Project Alternative would be essentially equivalent in Oroville
Reservoir, relative to the CEQA Existing Condition over the 72-year simulation period
(Appendix F4, 2 vs. 1 pg. 406). The cumulative reservoir storage distributions for all months,
under the CEQA No Project Alternative would be essentially equivalent, relative to the CEQA
Existing Condition, about 90 percent of the time (Appendix F4, 2 vs. 1 pg. 431 through 442).
Therefore, the CEQA Yuba Accord Alternative, compared to the CEQA Existing Condition
would have a less than significant impact on water quality in Oroville Reservoir.
Impact 9.2.7.1-5: Changes in monthly mean flows in the Feather River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly flows or average monthly flows
by water year type in the Feather River below the Fish Barrier Dam under the CEQA No Project
Alternative, relative to the CEQA Existing Condition.
Differences in long-term average monthly flows in the Feather River below the Thermalito
Afterbay Outlet under the CEQA No Project Alternative, relative to the CEQA Existing
Condition, would not exceed approximately 2 percent over the 72-year simulation period.
Differences in long-term average monthly flows in the Feather River at the mouth under the
CEQA No Project Alternative would not exceed approximately 8 percent. Decreases in average
monthly flow below the Thermalito Afterbay Outlet and at the mouth of the Feather River
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would range from 1 percent lower to approximately 14 percent lower during all water years
(Appendix F4, 2 v. 1. pg. 603).
During typically low flow conditions below the Thermalito Afterbay Outlet occurring from
September through November, flows under the CEQA No Project Alternative are essentially
equivalent about 80 percent to 100 percent of the time. During low flow conditions at the
mouth of the Feather River from September through November, flows under the CEQA No
Project Alternative are lower by about 5 percent about 55 percent to 70 percent of the time
(Appendix F4, 3 v. 1. pg. 800 through 811).
Overall, lower Feather River flows under the CEQA Yuba Accord Alternative would not
substantially change compared to the CEQA Existing Condition and, thus, would not be
expected to degrade water quality or adversely affect beneficial uses. Therefore, the CEQA
Yuba Accord Alternative, relative to the CEQA Existing Condition, would have a less than
significant impact on water quality in the lower Feather River.
Impact 9.2.7.1-6: Changes in monthly mean water temperatures in the Feather River that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type in the lower Feather River below the
Thermalito Afterbay under the CEQA No Project Alternative, relative to the CEQA Existing
Condition, would be essentially equivalent (Appendix F4, 2 vs. 1, pg. 677). Long-term average
water temperatures at the mouth of the Feather River would be essentially equivalent except
during July and August when they would be 0.6ºF and 0.9ºF higher, relative to the CEQA
Existing Condition. Average monthly water temperatures by water year type below the
Thermalito Afterbay would be essentially equivalent during all months and water years.
Average monthly water temperatures by water year type at the mouth of the Feather River
under the CEQA No Project Alternative would range from 0.5ºF to 1.3ºF higher during July and
August of all except critical water years. However, water temperatures during these times
would not exceed 73.5ºF. During critical water years water temperatures would be essentially
equivalent for all months except May and June during which they are 0.6ºF and 0.4ºF lower
under the CEQA No Project Alternative.
Water temperatures below the Thermalito Afterbay Outlet would be essentially equivalent
during all months under the CEQA No Project Alternative, relative to the CEQA Existing
Condition, about 90 percent to 100 percent of the time over the cumulative water temperature
distribution (Appendix F4, 2 v. 1. pg. 628 through 639). At the mouth of the Feather River,
water temperatures under the CEQA No Project Alternative would be essentially equivalent
about 95 percent to 100 percent of the time during all months of the cumulative water
temperature distribution with the exception of May, July and August (Appendix F4, 3 v. 1. pg.
849 through 860). During May water temperatures would be essentially equivalent about 70
percent of the time and lower by an average of 0.6ºF about 30 percent of the time. During July,
water temperatures under the CEQA No Project Alternative would be essentially equivalent
about 10 percent of the time and higher by an average of 0.7ºF resulting in water temperatures
in the range of 70ºF to 78ºF, compared to a range of 69ºF to 77ºF, under the CEQA Existing
Condition.
Overall, lower Feather River water temperatures under the CEQA No Project Alternative would
be similar to the CEQA Existing Condition. Water temperature changes occurring in the lower
Feather River would not be sufficient frequency and magnitude to result in adverse impacts to
designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the CEQA No
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Project Alternative, relative to the CEQA Existing Condition, would have a less than significant
impact on water quality in the lower Feather River.
Impact 9.2.7.1-7: Changes in monthly mean flows in the Sacramento River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
Differences in long-term average monthly flows in the Sacramento River below the confluence
with the Feather River (Appendix F4, 2 vs. 1, pg. 882) and at Freeport (Appendix F4, 2 vs. 1, pg.
1005) under the CEQA No Project Alternative, relative to the CEQA Existing Condition, would
not exceed about 4 percent. Differences in average monthly flows below the Feather River
confluence and at Freeport do not exceed approximately 6 percent during all water years.
Flows in the Sacramento River below the Feather River confluence and (Appendix F4, 2 vs. 1,
pg. 907 through 918) at Freeport (F4, 2 vs. 1, pg. 1030 through 1041) under the CEQA No Project
Alternative, relative to the CEQA Existing Condition, would be essentially equivalent during
most months about 45 percent to 90 percent of the time over the cumulative flow distribution.
During July and August, flows are lower 90 percent of the time under the CEQA No Project
Alternative; however; the average flow decrease during these times would be less than about 5
percent, relative to the CEQA Existing Condition. Therefore, the CEQA No Project Alternative,
relative to the CEQA Existing Condition, would have a less than a significant impact on water
quality in the Sacramento River.
Impact 9.2.7.1-8: Changes in monthly mean water temperatures in the Sacramento River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Over the 72-year period of simulation, long-term average monthly water temperatures under
the CEQA No Project Alternative, relative to the CEQA Existing Condition, in the Sacramento
River below the Feather River confluence would be essentially equivalent (Appendix F4, 2 vs. 1,
pg. 956). Differences in average monthly water temperatures by water year type during all
months below the confluence with the Feather River do not exceed 0.4ºF, and would remain
below 73ºF under the CEQA No Project Alternative. Long-term average monthly water
temperatures and average monthly water temperatures by water year type at Freeport are
essentially equivalent, relative to the CEQA Existing Condition (Appendix F4, 2 vs. 1, pg. 1054).
Water temperatures below the Feather River confluence (Appendix F4, 3 vs. 1, pg. 907 through
918) and at Freeport (Appendix F4, 3 vs. 1, pg. 1079 through 1090) would be essentially
equivalent during most months under the CEQA No Project Alternative approximately 95
percent to 100 percent of the time over the cumulative water temperature distribution . Water
temperatures during July and August below the Feather River confluence under the CEQA No
Project Alternative would be essentially equivalent 40 percent to 70 percent of the time, and
higher on average by about 0.4ºF, relative to t he CEQA Existing Condition, However, water
temperatures during these times generally do not exceed 75 ºF.
Overall, the frequency and magnitude of changes under the CEQA No Project Alternative,
compared to the CEQA Existing Condition, would have a less than a significant impact on
water temperatures in the Sacramento River.
Impact 9.2.7.1-9: Changes to the monthly mean location of X2 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
The location of the estuarine salinity gradient is regulated during the months of February
through June by the location of X2 objective in the 1995 WQCP (D-1641). The X2 location must
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remain downstream of the Confluence of the Sacramento and San Joaquin rivers52 (River
Kilometer 81, located upstream from the Golden Gate Bridge) for the entire 5-month period.
The X2 objective also specifies the number of days each month that that location of X2 must be
downstream of Chipps Island (RK 74) or downstream of Roe Island53 (RK 64). However, due to
DSM2 modeling limitations these two locations are not evaluated (see Section 9.2.1.2)
During all months of the year, the long-term average and average location of X2 by water year
would be essentially equivalent during most months under CEQA No Project Alternative,
compared to the CEQA Existing Condition. The average X2 location under the CEQA No
Project Alternative would shift up to 0.2 km downstream and up to 0.1 km upstream during
some months (Appendix F4, 2 vs. 1, pg. 1189).
The monthly mean X2 location from February through June under the CEQA No Project
Alternative and the CEQA Existing Condition are presented in Table 9-130. There would be
two additional less occurrences under the CEQA No Project Alternative in February when the
monthly mean X2 location would be upstream of river kilometer 81. The magnitude of the
upstream shift in X2 location under the CEQA Existing Condition would range from 0.1 KM in
critical years to 1.2 KM in below normal years (Appendix F4, 2 vs. 1, pg. 1214 through 1225).
Table 9-130. Monthly Mean X2 Location (RK) from February Through June Over the 72-year
Simulation Period Under the CEQA No Project Alternative and the CEQA Existing Condition
Alternative
CEQA No Project
Alternative
CEQA Existing
Condition

Feb

Monthly Mean X2 Location (RK)
Mar
Apr

May

Jun

71.5

66.5

66.0

67.9

70.1

71.3

66.4

66.0

67.9

70.0

Delta outflow objectives established in SWRCB D-1641 extend throughout the year. For the
February though June period under the CEQA Yuba Accord Alternative, Delta outflow
objectives are met by compliance with the X2 objective. Delta outflow objectives are met during
the remaining months of the year by a minimum outflow schedule, as defined in the SWRCB D1641. Overall, the slight changes in the monthly mean X2 location under the CEQA No Project
Alternative, compared to the CEQA Existing Condition, would not be of sufficient magnitude
or frequency to adversely impact water quality resources in the Delta. Therefore, the CEQA No
Project Alternative, compared to the CEQA Existing Condition, would result in a less than
significant impact on the X2 location.
Impact 9.2.7.1-10: Changes to monthly mean Delta outflow that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
Delta outflow objectives established in SWRCB D-1641 extend throughout the year. For the
February though June period, Delta outflow objectives are met by compliance with the X2
objective. Delta outflow objectives are met during the remaining months of the year by a
minimum outflow schedule, as defined in the SWRCB D-1641. Over the entire 72-year period of
simulated October through September outflows, long-term average Delta outflow would be
essentially equivalent under the CEQA No Project Alternative, relative to the CEQA Existing
Condition (Appendix F4, 2 vs. 1, pg. 1140). Average monthly flows by water year type under
both the CEQA No Project Alternative and the CEQA Existing Condition would meet minimum
outflow requirements, as defined in the SWRCB D-1641. Differences in average monthly flows
52
53

Also referred to as Collinsville.
Also referred to as the Port Chicago EC monitoring station.
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between the CEQA No Project Alternative and the CEQA Existing Condition would not exceed
4 percent. Overall, the CEQA No Project Alternative, relative to the CEQA Existing Condition,
would result in a less than significant impact on Delta water quality.
Impact 9.2.7.1-11: Changes to monthly mean E/I ratios that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The Delta E/I ratio limits, established in SWRCB D-1641, specify that up to 35 percent of Delta
inflows may be exported during the February through June period, and up to 65 percent of
Delta inflows may be exported during the remaining months (i.e., July through January). These
limits would be consistently met under both the CEQA No Project Alternative and the CEQA
Existing Condition (Appendix F4, 2 vs. 1, pg. 1238). Therefore, the CEQA No Project
Alternative, compared to the CEQA Existing Condition, would result in a less than significant
impact on Delta water quality.
Impact 9.2.7.1-12: Salinity changes in the Sacramento River at Emmaton that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Emmaton during the April
through August period range from 450 to 2,780 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Emmaton under the CEQA No Project Alternative, relative to
the CEQA Existing Condition, would range from 6.3 percent lower in June to 3.7 percent higher
in August. Average salinities by water year type would decrease by five percent or more (up to
8.3 percent) during May and June of dry and critical years. In addition, average salinities by
water year type would increase by five percent or more (up to 17.0 percent) during July and
August of above normal, below normal and dry years, and September of below normal years
(Appendix F5, 2 vs. 1, pg. 1) .
Over the entire 16-year simulation period, monthly average salinities under the CEQA No
Project Alternative would be lower than the CEQA Existing Condition by ten percent or more
(up to 18.9 percent) during 8 of the 192 months modeled, and higher by ten percent or more (up
to 23.3 percent) during 8 of the 192 months modeled. As a result of the increases in monthly
average salinities under the CEQA No Project Alternative, modeled EC values between April
and August would not comply with D-1641 standards 3 additional times (1 below normal, 1
dry, and 1 critical year in August), relative to the CEQA Existing Condition. During the 18
modeled months in which neither alternative would comply with D-1641 standards, EC
conditions would measurably improve (by up to 14.4 percent) under the CEQA No Project
Alternative during 5 months, and measurably decline (by up to 23.3 percent) during 10 months
(Appendix F5, 2 vs. 1, pg. 2 through 13).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA No Project Alternative, compared to the CEQA Existing Condition, would occur
during all water years (Table 9-131).
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Table 9-131. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
by Water Year Type, Under the CEQA No Project Alternative, Compared to the CEQA Existing
Condition
Increases ≥ 5%
(min - max)a
342 - 1,016
463 - 2,677
521 – 2,732
343 – 2,149
3,166

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
6 - 10
9 - 23
8 - 15
6 - 12
6

Month(s) and Number of
Occurrencesb
Jan (1), Jul (1), Aug (1)
Oct (1), Jul (1), Aug (2), Sep (1)
Jul (1), Aug (1), Sep (1)
Oct (1), Mar (1), Jul (2), Aug (2)
Aug (2)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-132).
Table 9-132. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
for Periods with Refined Modeling Assumptions, Under the CEQA No Project Alternative,
Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

1,073

1,195

887

410

1,059

1,236

895

411

1987

1,964

1,210

455

188

2,128

1,321

456

188

1990

1,828

932

424

544

1,811

880

402

532

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-14
41
7
1
(-1%)
(3%)
(1%)
(0%)
164
110
1
0
(8%)
(9%)
(0%)
(0%)
-17
-52
-22
-13
(-1%) (-6%)
(-5%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.7.1-13: Salinity changes in the San Joaquin River at Jersey Point that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Jersey Point during the April
through August period range from 450 to 2,200 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Jersey Point under the CEQA No Project Alternative, relative to
the CEQA Existing Condition, would range from 4.1 percent lower in June to 2.5 percent higher
in August. Average salinities by water year type would decrease by five percent or more (up to
5.7 percent) during May and June of critical years. In addition, average salinities by water year
type would increase by five percent or more (up to 10.7 percent) during August and September
of above normal and below normal years, and July of dry years (Appendix F5, 2 vs. 1, pg. 14).
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Over the entire 16-year simulation period, monthly average salinities under the CEQA No
Project Alternative would be lower than the CEQA Existing Condition by ten percent or more
(up to 14.3 percent) during 4 of the 192 months modeled, and higher by ten percent or more (up
to 16.5 percent) during 3 of the 192 months modeled. As a result of the increases in monthly
average salinities under the CEQA No Project Alternative, modeled EC values between April
and August would not with D-1641 standards during 3 additional months (1 above normal, 1
below normal, and 1 dry year in July), relative to the CEQA Existing Condition. In addition,
during the 23 months in which neither alterative is compliant with D-1641 salinity standards,
EC conditions would measurably improve (by up to 7.7 percent) under the No Project
Alternative during 6 months, and measurably decline (by up to 16.5 percent) during 9 months
(Appendix F5, 2 vs. 1, pg. 15 through 26).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA No Project Alternative, compared to the CEQA Existing Condition, would occur in
all but critical water year types (Table 9-133).
Table 9-133. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, by Water Year Type, Under the CEQA No Project Alternative, Compared to the CEQA
Existing Condition
Increases ≥ 5%
a
(min - max)
619
483 - 2,389
1,832 - 2,784
1,431- 2,240
---

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
a
(min - max)
5
9 - 17
8 - 14
5 - 10
---

Month(s) and Number of
b
Occurrences
Jan (1)
Jul (1), Aug (1), Sep (1)
Aug (1), Sep (1)
Jul (3), Aug (2)
---

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-134).
Table 9-134. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, for Periods with Refined Modeling Assumptions, Under the CEQA No Project Alternative,
Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

1,755

1,754

1,536

785

1,736

1,792

1,586

789

1987

1,796

1,611

931

276

2,022

1,785

953

275

1990

2,475

1,919

843

552

2,508

1,817

792

542

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-19
38
49
4
(-1%)
(2%)
(3%)
(0%)
225
174
22
0
(13%) (11%)
(2%)
(0%)
33
-102
-52
-10
(1%)
(-5%)
(-6%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
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impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.7.1-14: Salinity changes in the San Joaquin River at Airport Way Bridge (Vernalis)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Airport Way
Bridge (Vernalis) are 700 μS/cm during the April through August period, and 1,000 μS/cm
during the September through March period.
Long-term average salinities and average salinities by water year type under the CEQA No
Project Alternative would be equivalent to EC values under the CEQA Existing Condition.
Similarly, monthly average salinities also would be identical under each alternative, and
consequently would meet D-1641 compliance standards. Therefore, the CEQA No Project
Alternative, relative to the CEQA Existing Condition, would result in a less than significant
impact on Delta water quality.
Impact 9.2.7.1-15: Salinity changes in the San Joaquin River at Brandt Bridge that could result
in degraded water quality conditions or adverse effects to designated beneficial uses in the
Delta
During all water year types, applicable EC objectives for the San Joaquin River at Brandt Bridge
are 700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities and average salinities by water year type under the CEQA No
Project Alternative would have only negligible changes in EC values (i.e., up to 0.1 percent),
relative to the CEQA Existing Condition. Monthly average salinities also would be similar
under each alternative, with only 14 of the 192 months modeled indicating any difference and a
maximum relative change of 0.4 percent (Appendix F5, 2 vs. 1, pg. 27). Consequently, monthly
average salinities would meet D-1641 compliance standards. Therefore, the CEQA No Project
Alternative, relative to the CEQA Existing Condition, would result in a less than significant
impact on Delta water quality.
Impact 9.2.7.1-16: Salinity changes in Middle River near Old River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Middle River near Old River are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities under the CEQA No Project Alternative would be essentially
equivalent (i.e., less than 1.0 percent change) to the CEQA Existing Condition during all months
of the year. In addition, changes in average salinities by water year type under the CEQA No
Project Alternative would not exceed 1.8 percent. Monthly average salinities also would be
similar under each alternative, with a maximum relative change of 3.6 percent (Appendix F5, 2
vs. 1, pg. 41 through 52). Consequently, monthly average salinities would meet D-1641
compliance standards. Therefore CEQA No Project Alternative, relative to the CEQA Existing
Condition, would result in a less than significant impact on Delta water quality.

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-177

Chapter 9

Surface Water Quality

Impact 9.2.7.1-17: Salinity changes in Old River at Tracy Road Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Old River at Tracy Road Bridge are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities under the CEQA No Project Alternative would be essentially
equivalent (i.e., less than 1.0 percent change) to the CEQA Existing Condition during all months
of the year. In addition, changes in average salinities by water year type under the CEQA No
Project Alternative, relative to the CEQA Existing Condition, would not exceed 1.9 percent.
Monthly average salinities also would be similar under each alternative, with a maximum
relative change of 3.0 percent (Appendix F5, 2 vs. 1, pg. 53). Consequently, monthly average
salinities would meet D-1641 compliance standards. Therefore, the CEQA No Project
Alternative, relative to the CEQA Existing Condition, would result in a less than significant
impact on Delta water quality.
Impact 9.2.7.1-18: Salinity changes in Old River at Highway 4 (CCWD Los Vaqueros Intake)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
There are no applicable EC objectives for Old River at Highway 4 (CCWD Los Vaqueros Intake)
noted in D-1641. However this location is evaluated to address potential concerns related to the
CCWD’s water supply intake and potential impacts to water supplies associated with Los
Vaqueros Reservoir.
Long-term average salinities at Highway 4 under the CEQA No Project Alternative, relative to
the CEQA Existing Condition, would range from 2.1 percent lower in June to 2.2 percent higher
in September. Average salinities by water year type would not decrease by five percent or
more. However, average salinities by water year type would increase by five percent or more
(up to 10.6 percent) during August and September of above and below normal years, August of
dry years, and October of below normal years (Appendix F5, 2 vs. 1, pg. 79) .
Over the entire 16-year simulation period, monthly average salinities under the CEQA No
Project Alternative would be lower than the CEQA Existing Condition by ten percent or more
(11.2 percent) during 1 of the 192 months modeled, and higher by ten percent or more (up to
16.4 percent) during 2 of the 192 months modeled (Appendix F5, 2 vs. 1, pg. 81 through 91).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA No Project Alternative, compared to the CEQA Existing Condition, would occur
during all but wet and critical years (Table 9-135).
Table 9-135. Differences in Monthly Mean Salinity (μS/cm) in the Old River at Highway 4 (Los
Vaqueros Intake), by Water Year Type, Under the CEQA No Project Alternative, Compared to the
CEQA Existing Condition
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
(min - max)a
--358 - 825
476 - 773
403 - 653
---

Salinity Change (μS/cm)
% Difference
(min - max)a
--7 - 16
5 - 11
5 - 10
---

Month(s) and Number of
Occurrencesb
--Oct (1), Aug (1), Sep (1)
Oct (1), Aug (1), Sep (1)
Jul (1), Aug (3)
---

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than five
percent.
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As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-136).
Table 9-136. Differences in Monthly Mean Salinity (μS/cm) in Old River at Highway 4 (CCWD Los
Vaqueros Intake), for Periods with Refined Modeling Assumptions, Under the CEQA No Project
Alternative, Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

575

654

717

477

572

656

739

484

1987

646

573

629

375

673

650

662

380

1990

679

889

629

389

688

878

586

376

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-3
2
22
7
(-1%)
(0%)
(3%)
(1%)
27
76
33
5
(4%) (13%)
(5%)
(1%)
9
-11
-42
-13
(1%)
(-1%)
(-7%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.7.1-19: Salinity changes at CCWD Pumping Plant #1 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
Sources of chlorides in Rock Slough include seawater, which intrudes into the Delta when
freshwater outflow from the Delta is low, local drainage and seepage from adjacent lands, and
the Sacramento and San Joaquin rivers. Seawater and local drainage are the primary concerns
(DWR 2003b). There are no applicable EC objectives for CCWD Pumping Plant #1 noted in D1641. However this location is evaluated to address potential concerns related to the CCWD’s
water supply intake.
Long-term average salinities at CCWD Pumping Plant #1 under the CEQA No Project
Alternative, relative to the CEQA Existing Condition, would range from 2.4 percent lower in
June to 2.4 percent higher in September. Average salinities by water year type would not
decrease by five percent or more. However, average salinities by water year type would
increase by five percent or more (up to 11.0 percent) during August and September of above
and below normal years, August of dry years, and October of below normal years (Appendix
F5, 2 vs. 1, pg. 92).
Over the entire 16-year simulation period, monthly average salinities under the CEQA No
Project Alternative would be lower than the CEQA Existing Condition by ten percent or more
(11.9 percent) during 1 of the 192 months modeled, and higher by ten percent or more (up to
18.2 percent) during 2 of the 192 months modeled (Appendix F5, 2 vs. 1, pg. 93 through 104).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA No Project Alternative, compared to the CEQA Existing Condition, would occur
during all but wet and critical years (Table 9-137).
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Table 9-137. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, by
Water Year Type, Under the CEQA No Project Alternative, Compared to the CEQA Existing
Condition
Increases ≥ 5%
(min - max)a
--396 - 987
541 - 872
450 - 756
---

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
--8 - 18
7 - 11
5 - 10
---

Month(s) and Number of
Occurrencesb
--Oct (1), Aug (1), Sep (1)
Oct (1), Aug (1), Sep (1)
Jul (1), Aug (3)
---

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-138).
Table 9-138. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, for
Periods with Refined Modeling Assumptions, Under the CEQA No Project Alternative, Compared
to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

641

743

825

535

637

744

852

542

1987

741

665

732

374

760

756

771

378

1990

733

1,036

707

402

742

1,028

657

391

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-4
1
27
8
(-1%)
(0%)
(3%)
(1%)
19
91
39
4
(3%) (14%)
(5%)
(1%)
9
-8
-50
-11
(1%)
(-1%)
(-7%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.7.1-20: Salinity changes in the West Canal at the mouth of Clifton Court Forebay
(SWP Banks Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The applicable EC objective for the West Canal at the mouth of Clifton Court Forebay (SWP
Banks Pumping Plant) is 1,000 μS/cm year-round.
Long-term average salinities at Clifton Court Forebay under the CEQA No Project Alternative,
relative to the CEQA Existing Condition, would range from 1.8 percent lower in February to 2.2
percent higher in September. Average salinities by water year type would not decrease by five
percent or more. In addition, average salinities by water year type would increase by five
percent or more (up to 9.5 percent) during August, September and October of below normal,
August of dry years, and September of above normal years (Appendix F5, 2 vs. 1, pg. 105).
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Over the entire 16-year simulation period, monthly average salinities under the CEQA No
Project Alternative would be lower than the CEQA Existing Condition by ten percent or more
(10.5 percent) during 1 of the 192 months modeled, and higher by ten percent or more (14.7
percent) during 1 of the 192 months modeled (Appendix F5, 2 vs. 1, pg. 106 through 117).
Modeled monthly average EC values under both alternatives between October and September
would consistently comply with D-1641 standards.
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA No Project Alternative, compared to the CEQA Existing Condition, would occur
during all but wet and critical years (Table 9-139).
Table 9-139. Differences in Monthly Mean Salinity (μS/cm) in West Canal at the Mouth of Clifton
Court Forebay (SWP Banks Pumping Plant), by Water Year Type, Under the CEQA No Project
Alternative, Compared to the CEQA Existing Condition
Increases ≥ 5%
a
(min - max)
--319 - 740
413 - 649
545 - 566
---

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
a
(min - max)
--5 - 15
5 - 10
6-9
---

Month(s) and Number of
b
Occurrences
--Oct (1), Aug (1), Sep (1)
Aug (1), Sep (1)
Aug (3)
---

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-140).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
Table 9-140. Differences in Monthly Mean Salinity (μS/cm) in the West Canal at the Mouth of
Clifton Court Forebay (SWP Intake), for Periods with Refined Modeling Assumptions, Under the
CEQA No Project Alternative, Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

524

601

680

563

522

601

694

569

1987

597

565

651

558

611

611

672

562

1990

601

788

650

563

606

784

615

551

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-2
0
14
5
(0%)
(0%)
(2%)
(1%)
14
46
21
4
(2%)
(8%)
(3%)
(1%)
5
-4
-35
-12
(1%)
(-1%)
(-5%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.
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Impact 9.2.7.1-21: Salinity changes in the Delta-Mendota Canal at the Jones Pumping Plant
(CVP Jones Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The applicable EC objective for the Delta-Mendota Canal at the Jones Pumping Plant (CVP
Jones Pumping Plant) is 1,000 μS/cm year-round.
Long-term average salinities at Jones Pumping Plant under the CEQA No Project Alternative,
relative to the CEQA Existing Condition, would range from 1.4 percent lower in June to 1.6
percent higher in September. Average salinities by water year type indicate no decreases of five
percent or more. In addition, average salinities by water year type would increase by five
percent or more (up to 8.0 percent) during August of below normal years and September of
above normal and below normal years.
Over the entire 16-year simulation period, monthly average salinities under the CEQA No
Project Alternative are not lower than the CEQA Existing Condition by ten percent or more
during any month modeled, and higher by ten percent or more (10.8 percent) during 1 of the
192 months modeled. Modeled monthly average EC values under both alternatives between
October and September would consistently be in compliance with D-1641 standards (Appendix
F5, 2 vs. 1, pg. 118).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA No Project Alternative, compared to the CEQA Existing Condition, generally would
occur during all bit critical years (Table 9-141).
Table 9-141. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant), by Water Year Type, Under the CEQA No
Project Alternative, Compared to the CEQA Existing Condition
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
328
632 - 739
450 - 697
565 - 581
---

Salinity Change (μS/cm)
% Difference
(min - max)a
5
7 - 11
6 - 10
6-9
---

Month(s) and Number of
Occurrencesb
Jul (1)
Oct (1), Sep (1)
Aug (1), Sep (1)
Aug (2)
---

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-142).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative would have a less than
significant impact on Delta water quality.
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Table 9-142. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA No Project Alternative, Compared to the CEQA Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

533

609

689

597

531

610

701

602

1987

597

578

662

582

609

618

681

586

1990

607

777

672

584

612

774

641

572

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-2
0
12
5
(0%)
(0%)
(2%)
(1%)
12
40
19
4
(2%)
(7%)
(3%)
(1%)
5
-3
-31
-12
(1%)
(0%)
(-5%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.7.1-22: Salinity changes at Middle River at Victoria Canal that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
There are no applicable EC objectives for Middle River at Victoria Canal noted in D-1641.
Long-term average salinities at Victoria Canal under the CEQA No Project Alternative, relative
to the CEQA Existing Condition, would range from 1.3 percent lower in February to 1.5 percent
higher in September. Average salinities by water year type indicate no decreases of five percent
or more. In addition, average salinities by water year type would increase by five percent or
more (up to 6.7 percent) during September of above normal and below normal years (Appendix
F5, 2 vs. 1, pg. 131).
Over the entire 16-year simulation period, monthly average salinities under the CEQA No
Project Alternative and CEQA Existing Condition do not differ by ten percent or more during
any of the 192 months modeled (Appendix F5, 2 vs. 1, pg. 132 through 143).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA No Project Alternative, compared to the CEQA Existing Condition, would occur in
August of dry years (one occasion) and in September of both above normal (one occasion) and
below normal (one occasion) years.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-143).
Table 9-143. Differences in Monthly Mean Salinity (μS/cm) in Victoria Canal, for Periods with
Refined Modeling Assumptions, Under the CEQA No Project Alternative, Compared to the CEQA
Existing Condition
Monthly Mean Salinity (μS/cm)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

397

468

547

461

396

467

558

467

1987

490

446

534

464

494

482

560

471

1990

448

609

563

419

450

612

532

405

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-1
-1
11
6
(0%)
(0%)
(2%)
(1%)
4
37
26
7
(1%)
(8%)
(5%)
(2%)
2
2
-31
-15
(0%)
(0%)
(-6%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.
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While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.7.1-23: Salinity changes at the Stockton Intake that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
There are no applicable EC objectives for the Stockton Intake noted in D-1641. However, this
location is evaluated to address potential water quality concerns related to the City of
Stockton’s water supply intake.
Long-term average salinities at the Stockton Intake under the CEQA No Project Alternative,
relative to the CEQA Existing Condition, would range from 1.5 percent lower in June to 1.7
percent higher in September. Average salinities by water year type indicate no decreases of five
percent or more. In addition, average salinities by water year type would increase by five
percent or more (up to 8.7 percent) during August of below normal years and September of
above normal and below normal years (Appendix F5, 2 vs. 1, pg. 144).
Over the entire 16-year simulation period, monthly average salinities under the CEQA No
Project Alternative are not lower than the CEQA Existing Condition by ten percent or more
during any month modeled, and higher by ten percent or more (11.6 percent) during 1 of the
192 months modeled (Appendix F5, 2 vs. 1, pg. 145 through 156).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the CEQA No Project Alternative, compared to the CEQA Existing Condition, would occur
during August and September of all but wet and critical years (Table 9-144).
Table 9-144. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, by Water Year
Type, Under the CEQA No Project Alternative, Compared to the CEQA Existing Condition
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
--240 - 368
292 - 417
375 - 378
---

Salinity Change (μS/cm)
% Difference
a
(min - max)
--5 - 12
6-9
6-8
---

Month(s) and Number of
b
Occurrences
--Aug (1), Sep (1)
Aug (1), Sep (1)
Aug (3)
---

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-145).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
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Table 9-145. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, for Periods with
Refined Modeling Assumptions, Under the CEQA No Project Alternative, Compared to the CEQA
Existing Condition
Monthly Mean Salinity (μS/cm)
CEQA Existing Condition

CEQA No Project Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

360

421

490

354

358

423

503

358

1987

392

381

442

336

409

421

462

341

1990

438

553

461

312

444

543

433

303

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-2
2
13
4
(-1%)
(0%)
(3%)
(1%)
16
40
20
5
(4%) (10%)
(5%)
(1%)
6
-10
-27
-9
(1%)
(-2%)
(-6%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.7.1-24: Changes in chloride concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There are no applicable chloride ion concentration objectives for Old River at Highway 4
(CCWD Los Vaqueros Intake) noted in D-1641. However, this location is evaluated to address
potential water quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations at Highway 4 under the CEQA No Project
Alternative, relative to the CEQA Existing Condition, would range from 2.0 percent lower in
February to 3.1 percent higher in September. Differences in average chloride ion concentration
by water year type would not exceed 8 percent except during August and September of above
normal and below normal years when they would be approximately 12 percent to 14 percent
higher under the CEQA No Project Alternative, relative to the CEQA Existing Condition
(Appendix F5, 2 vs. 1, pg. 157).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would occur during 26 of the 192 months modeled. During these 26
months, chloride ion concentrations would be higher under the CEQA No Project Alternative
on 13 occasions and lower on 13 occasions. Differences in monthly average chloride ion
concentrations under the CEQA No Project Alternative would be lower than the CEQA Existing
Condition by ten percent or more (up to 29.5 percent) during 5 of the 192 months modeled and
higher by ten percent or more (up to 23.7 percent) during 6 of the 192 months modeled
(Appendix F5, 2 vs. 1, pg. 158 through 169). Monthly mean chloride ion concentrations from
October through September are presented in Table 9-146.
Table 9-146. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Highway 4 (CCWD
Los Vaqueros Intake) from October Through September Over the 16-year Simulation Period Under
the CEQA No Project Alternative and the CEQA Existing Condition
Alternative
CEQA No
Project
Alternative
CEQA
Existing
Condition

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

129.3

102.7

102.0

86.3

64.8

44.2

36.9

41.2

45.3

54.8

98.7

132.3

127.3

102.3

102.3

87.7

66.1

44.5

37.0

42.6

47.3

55.9

95.8

128.3

Temporal patterns in chloride ion concentrations under the CEQA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity. During January and
February, this is primarily due to the assumptions in the monthly model that relate to reservoir
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refill operations in New Bullards Bar and San Luis reservoirs. The modeling assumptions are
designed such that the amount of lower Yuba River water available for Delta export would be
reduced during the New Bullards Bar Reservoir refill period. Similarly, because water would
be available during the wetter winter months when the Delta is in excess conditions, the model
also selected this time to repay storage debt in San Luis Reservoir, which would be achieved by
increasing exports. However, if both of these operations occurred at the same time, there would
be greater exports but less Delta inflow due to reduced lower Yuba River outflows. In
combination, both of these modeled operations contributed to the increases in chloride ion
concentrations exhibited in the January and February output.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-147).
Table 9-147. Differences in Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at
Highway 4 (CCWD Los Vaqueros Intake, for Periods with Refined Modeling Assumptions, Under
the CEQA No Project Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

114

136

154

60

113

137

161

61

1987

134

113

129

44

142

135

139

45

1990

143

203

82

46

146

200

76

44

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-1
1
6
1
(-1%)
(0%)
(4%)
(2%)
8
22
10
1
(6%) (19%)
(7%)
(2%)
3
-3
-6
-2
(2%)
(-2%)
(-8%)
(-4%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.7.1-25: Changes in chloride concentrations in CCWD Pumping Plant #1 (Rock
Slough) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for CCWD Pumping Plant #1
(Rock Slough) is 150 mg/l year-round.
Long-term average chloride ion concentrations at CCWD Pumping Plant #1 (Rock Slough)
under the CEQA No Project Alternative, relative to the CEQA Existing Condition, would range
from 5.1 percent lower in June to 3.2 percent higher in September. Differences in average
chloride ion concentration by water year type under the CEQA No Project Alternative would
not exceed 8 percent except during August and September of above normal and below normal
years when they would be approximately 12 percent to approximately 15 percent higher
(Appendix F5, 2 vs. 1, pg. 170).
Over the entire 16-year simulation period, monthly average chloride concentrations would
exceed 150 mg/l under both the CEQA No Project Alternative and CEQA Existing Condition 39
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of the 192 months modeled. During those 39 months when chloride ion concentrations would
exceed 150 mg/l, concentrations would be higher under the CEQA No Project Alternative,
relative to the CEQA No Project Alternative by 0.1 percent to 14.2 percent on 21 occasions, and
lower by 0.1 percent to 3.7 percent on 17 occasions, and equivalent on 1 occasion (Appendix F5,
2 vs. 1, pg. 171 through 182). There would also be 4 additional occurrences during dry and
critical years under the CEQA No Project Alternative when monthly average chloride ion
concentrations would exceed 150 mg/l, relative to the CEQA Existing Condition. Monthly
average chloride ion concentrations from October through September are presented in Table
9-148.
Table 9-148. Monthly Mean Chloride Ion Concentrations (mg/l) CCWD Pumping Plant #1 (Rock
Slough) from October Through September Over the 16-year Simulation Period Under the CEQA No
Project Alternative and the CEQA Existing Condition
Alternative
CEQA No
Project
Alternative
CEQA
Existing
Condition

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

157.2

124.9

118.9

108.1

85.5

64.2

58.2

42.9

42.4

67.6

123.3

158.0

154.4

124.1

119.2

109.4

87.5

64.6

58.2

43.2

44.7

68.8

119.9

153.1

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-149).
Table 9-149. Differences in Monthly Mean Chloride Ion Concentrations (mg/l) at CCWD Pumping
Plant #1 (Rock Slough), for Periods with Refined Modeling Assumptions, Under the CEQA No
Project Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

114

134

143

89

113

135

147

90

1987

161

135

124

56

167

155

132

57

1990

156

188

117

63

158

185

108

61

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
1
5
1
(0%)
(0%)
(3%)
(2%)
5
20
8
1
(3%) (15%)
(7%)
(1%)
2
-2
-9
-2
(1%)
(-1%)
(-8%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
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Impact 9.2.7.1-26: Changes in chloride concentrations in Old River at Rock Slough (CCWD
Intake) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
There is no applicable chloride ion concentration objectives for Old River at Rock Slough
(CCWD Intake) noted in D-1641. However, this location is evaluated to address potential water
quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations in Old River at Rock Slough under the CEQA
No Project Alternative, relative to the CEQA Existing Condition, would range from 0.1 percent
lower in April to 3.3 percent higher in September. Differences in average chloride ion
concentration by water year type would not exceed approximately 8 percent except during
August and September of above normal and below normal years when they would be
approximately 14 percent to 15 percent higher under the CEQA No Project Alternative
(Appendix F5, 2 vs. 1, pg. 183).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent would occur during 32 of the 192 months modeled. During these 32
months, chloride ion concentrations would be higher under the CEQA No Project Alternative
on 15 occasions and lower on 17 occasions. Differences in monthly average chloride ion
concentrations would be lower under the CEQA No Project Alternative by ten percent or more
(up to 26.9 percent) during 5 of the 192 months modeled and higher by ten percent or more (up
to 24.7 percent) during 8 of the 192 months modeled (Appendix F5, 2 vs. 1, pg. 184 through 195).
Monthly average chloride ion concentrations from October through September are presented in
Table 9-150.
Table 9-150. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Rock Slough
(CCWD Intake) from October Through September Over the 16-year Simulation Period Under the
CEQA No Project Alternative and the CEQA Existing Condition
Alternative
CEQA No
Project
Alternative
CEQA Existing
Condition

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

146.4

112.6

114.4

90.5

61.6

35.7

28.8

32.0

33.1

63.9

122.4

160.9

144.0

112.2

114.9

92.5

63.2

36.0

28.8

33.2

35.6

64.7

118.5

155.8

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-151).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
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Table 9-151. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at Rock
Slough (CCWD Intake), for Periods with Refined Modeling Assumptions, Under the CEQA No
Project Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

136

157

169

56

135

158

177

57

1987

153

126

131

32

165

153

140

32

1990

178

231

80

38

182

224

73

37

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-1
1
8
1
(-1%)
(1%)
(4%)
(2%)
12
26
9
0
(8%) (21%)
(7%)
(1%)
4
-6
-7
-1
(2%)
(-3%)
(-8%)
(-4%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.7.1-27: Changes in chloride concentrations in West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the West Canal at the
mouth of Clifton Court Forebay (SWP Banks Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) under the CEQA No Project Alternative, relative to the
CEQA Existing Condition, would range from 0.1 percent lower in December to 3.0 percent
higher in September. Differences in average chloride ion concentration by water year type
under the CEQA No Project Alternative, relative to the CEQA Existing Condition would not
exceed 8 percent except during August and September of above normal and below normal
years when they would be approximately 8 percent to approximately 13 percent higher
(Appendix F5, 2 vs. 1, pg. 196).
Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the CEQA No Project Alternative or the CEQA Existing
Condition. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent during 29 of the 192 months modeled. During these 28 months, chloride ion
concentrations would be higher under the CEQA No Project Alternative on 18 occasions and
lower on 10 occasions, relative to the CEQA Existing Condition. Differences in chloride ion
concentrations equal to or greater than 10 percent would occur during 9 of the 192 months
modeled, and would be higher on 6 occasions and lower on 3 occasions under the CEQA No
Project Alternative, relative to the CEQA Existing Condition (Appendix F5, 2 vs. 1, pg. 197
through 208). Monthly average chloride ion concentrations from October through September
are presented in Table 9-152.
Table 9-152. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Rock Slough
(CCWD Intake) from October Through September Over the 16-year Simulation Period Under the
CEQA No Project Alternative and the CEQA Existing Condition
Alternative
CEQA No
Project
Alternative
CEQA Existing
Condition

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

102.1

87.0

82.5

73.8

56.8

44.5

38.7

40.2

46.9

45.7

72.0

99.2

100.6

86.6

82.6

74.5

57.9

44.9

38.7

41.1

47.1

46.6

70.3

96.2

Oct
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As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-153).
Table 9-153. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in West Canal at the
Mouth of Clifton Court Forebay (SWP Banks Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA No Project Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

86

105

124

63

85

105

128

64

1987

107

94

113

58

110

107

121

59

1990

102

157

85

53

103

156

79

50

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-1
0
4
1
(-1%)
(0%)
(3%)
(2%)
3
14
8
1
(3%) (15%)
(7%)
(2%)
1
0
-6
-3
(1%)
(0%)
(-7%)
(-5%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.7.1-28: Changes in chloride concentrations in Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the Delta-Mendota Canal
at the Jones Pumping Plant (CVP Jones Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) under the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would range from 0.1 percent lower in December to 2.2 percent higher in
August. Differences in average chloride ion concentration by water year type under the CEQA
No Project Alternative, relative to the CEQA Existing Condition would not exceed
approximately 4 percent except during August and September of above normal and below
normal years when they would be approximately 7 percent to approximately 10 percent higher;
during August of dry years when they would be about 7 percent higher; and during May and
July of critical years when they would be about 6 percent lower (Appendix F5, 2 vs. 1, pg. 209).
Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the CEQA No Project Alternative or the CEQA Existing
Condition. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent during 17 of the 192 months modeled. During these 17 months, chloride ion
concentrations would be higher under the CEQA No Project Alternative on 10 occasions and
lower on 7 occasions, relative to the CEQA Existing Condition. Differences in chloride ion
concentrations equal to or greater than 10 percent occur during 6 of the 192 months modeled,
and would be higher (up to 15.1 percent) on 4 occasions and lower (up to 24.3 percent) on 2
occasions under the CEQA No Project Alternative (Appendix F5, 2 vs. 1, pg. 210 through 221).
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Monthly average chloride ion concentrations from October through September are presented in
Table 9-154.
Table 9-154. Monthly Mean Chloride Ion Concentrations (mg/l) in Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant) from October Through September Over the 16year Simulation Period Under the CEQA No Project Alternative and the CEQA Existing Condition
Alternative
CEQA No
Project
Alternative
CEQA Existing
Condition

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

102.6

86.9

87.4

78.9

66.6

60.0

45.6

42.6

53.1

54.2

83.8

112.9

101.2

86.5

87.5

79.4

67.4

60.1

45.6

43.7

54.4

54.9

82.0

110.6

Oct

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-155).
Table 9-155. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Delta-Mendota
Canal at the Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the CEQA No Project Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

93

111

131

78

92

111

134

78

1987

108

104

124

75

111

113

129

76

1990

111

152

89

76

112

152

84

74

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
0
3
1
(0%)
(0%)
(2%)
(1%)
3
10
5
1
(3%)
(9%)
(4%)
(1%)
1
-1
-5
-2
(1%)
(-1%)
(-5%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.7.1-29: Changes in chloride concentrations in Middle River at Victoria Canal that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
There is no applicable chloride ion concentration objectives in Middle River at Victoria Canal
noted in D-1641. However, Middle River at Victoria Canal is an indicator of central Delta water
quality and water quality at the Victoria Island agricultural siphons, and is therefore evaluated.
Long-term average chloride ion concentrations in Middle River at Victoria Canal under the
CEQA No Project Alternative, relative to the CEQA Existing Condition, would range from 0.1
percent lower in December to 2.3 percent higher in September. Differences in average chloride
ion concentration by water year type under the CEQA No Project Alternative, relative to the
CEQA Existing Condition would not exceed approximately 5 percent except during August and
September of above normal and below normal years when they would be approximately 6
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percent to 10 percent higher, as well as during August of dry years when they would be about 8
percent higher, and during May and July of critical years during which they would be 6 percent
lower (Appendix F5, 2 vs. 1, pg. 222).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 19 of the 192 months modeled. During these 19 months,
chloride ion concentrations would be higher under the CEQA No Project Alternative on 12
occasions and lower on 5 occasions, relative to the CEQA Existing Condition. Differences in
monthly average chloride ion concentrations under the CEQA No Project Alternative would be
lower than the CEQA Existing Condition by ten percent or more (up to 25.3 percent) during 2 of
the 192 months modeled and higher by ten percent or more (up to 14.9 percent) during 3 of the
192 months modeled (Appendix F5, 2 vs. 1, pg. 223 through 234). Monthly average chloride ion
concentrations from October through September are presented in Table 9-156.
Table 9-156. Monthly Mean Chloride Ion Concentrations (mg/l) in Middle River at Victoria Canal
from October Through September Over the 16-year Simulation Period Under the CEQA No Project
Alternative and the CEQA Existing Condition
Alternative
CEQA No
Project
Alternative
CEQA Existing
Condition

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

76.8

70.3

63.2

61.9

54.1

45.8

41.6

47.5

53.8

38.9

51.0

68.6

76.0

70.0

63.3

62.3

55.0

46.0

41.6

48.7

54.8

39.5

49.9

67.1

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-157).
Table 9-157. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Middle River at
Victoria Canal, for Periods with Refined Modeling Assumptions, Under the CEQA No Project
Alternative, Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

59

76

95

57

59

76

98

58

1987

82

71

92

58

82

80

99

59

1990

71

111

72

51

72

111

68

49

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
0
3
1
(0%)
(0%)
(3%)
(2%)
1
9
6
1
(1%) (13%)
(7%)
(2%)
0
1
-5
-2
(1%)
(0%)
(-6%)
(-4%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative, relative to the CEQA
Existing Condition, would have a less than significant impact on Delta water quality.
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Impact 9.2.7.1-30: Changes in chloride concentrations at the Stockton Intake that could result
in degraded water quality conditions or adverse effects to designated beneficial uses in the
Delta
There is no applicable chloride ion concentration objectives in Middle River at Victoria Canal
noted in D-1641. However, this location is evaluated to address potential water quality
concerns associated with the City of Stockton’s water supply intake.
Long-term average chloride ion concentrations at the Stockton Intake under the CEQA No
Project Alternative, relative to the CEQA Existing Condition, would range from 0.3 percent
lower in December to 3.2 percent higher in August. Differences in average chloride ion
concentration by water year type under the CEQA No Project Alternative, relative to the CEQA
Existing Condition would not exceed approximately 6 percent except during August and
September of above normal and below normal years when they would be approximately 13
percent to 14 percent higher, as well as during August of dry years when they would be about 8
percent higher (Appendix F5, 2 vs. 1, pg. 235).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 30 of the 192 months modeled. During these 30 months,
chloride ion concentrations would be higher under the CEQA No Project Alternative on 17
occasions and lower on 13 occasions, relative to the CEQA Existing Condition. Differences in
monthly average chloride ion concentrations under the CEQA No Project Alternative would be
lower than the CEQA Existing Condition by ten percent or more (up to 24.7 percent) during 4 of
the 192 months modeled and higher by ten percent or more (up to 22.0 percent) during 8 of the
192 months modeled (Appendix F5, 2 vs. 1, pg. 236 through 247). Monthly average chloride ion
concentrations from October through September are presented in Table 9-158.
Table 9-158. Monthly Mean Chloride Ion Concentrations (mg/l) at the Stockton Intake from
October Through September Over the 16-year Simulation Period Under the CEQA No Project
Alternative and the CEQA Existing Condition
Alternative
CEQA No
Project
Alternative
CEQA Existing
Condition

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

58.1

50.5

45.9

44.9

38.8

32.1

36.3

44.0

31.7

26.3

39.1

51.7

57.4

50.4

46.0

45.6

39.5

32.1

36.3

45.2

32.7

26.5

37.9

50.2

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the CEQA Existing Condition in December, January, February and March of
1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-159).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the CEQA No Project Alternative would have a less than
significant impact on Delta water quality.
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Table 9-159. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at the Stockton
Intake, for Periods with Refined Modeling Assumptions, Under the CEQA No Project Alternative,
Compared to the CEQA Existing Condition
Monthly Mean Chloride Ion Concentration (mg/l)
Year

CEQA Existing Condition
Dec
Jan
Feb
Mar

CEQA No Project Alternative
Dec
Jan
Feb
Mar

1976

50

65

82

41

49

65

85

42

1987

58

55

70

38

62

65

75

39

1990

69

97

57

35

70

95

53

33

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
0
0
3
1
(-1%)
(1%)
(4%)
(2%)
4
10
5
1
(7%) (18%)
(7%)
(2%)
1
-2
-4
-1
(2%)
(-2%)
(-7%)
(-4%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.7.1-31: Changes in DOC concentrations at Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There are no DOC objectives noted in D-1641 for any location within the Delta. However,
consideration of data regarding the average DOC concentrations in the Delta, assumed levels of
natural variation, and assumed relationships between DOC concentrations and THM formation
in drinking water has resulted in establishment of a monthly change significance criterion for
DOC of 0.4 mg/l (see Section 9.2.2.1).
Long-term average DOC concentrations and average DOC concentrations by water year type at
Highway 4 under the CEQA No Project Alternative would be essentially equivalent (i.e., less
than 0.1 mg/l change) to the CEQA Existing Condition during all months and water year types.
Monthly average DOC concentrations also would be similar under each alternative, with a
maximum absolute change of 0.2 mg/l (Appendix F5, 2 vs. 1, pg. 248). Consequently, changes
in the monthly average DOC concentrations would not exceed significance criteria, and
therefore, implementation of the CEQA No Project Alternative, relative to the CEQA Existing
Condition, would result in a less than significant impact on Delta water quality.
Impact 9.2.7.1-32: Changes in DOC concentrations at Old River at Rock Slough (CCWD Intake)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
Long-term average DOC concentrations in the Old River at Rock Slough under the No Project
Alternative would be essentially equivalent (i.e., less than 0.1 mg/l change) to the CEQA
Existing Condition during all months and water year types, while average DOC concentrations
by water year type never would not differ by more than 0.1 mg/l. Monthly average DOC
concentrations also would be similar under each alternative, with a maximum absolute change
of 0.2 mg/l (Appendix F5, 2 vs. 1, pg. 261). Consequently, changes in the monthly average DOC
concentrations would not exceed significance criteria, and therefore, implementation of the
CEQA No Project Alternative, relative to the CEQA Existing Condition, would result in a less
than significant impact on Delta water quality.
Impact 9.2.7.1-33: Changes in DOC concentrations at West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
Long-term average DOC concentrations at Clifton Court Forebay under the No Project
Alternative would be essentially equivalent (i.e., less than 0.1 mg/l change) to the CEQA
Existing Condition during all months and water year types, while average DOC concentrations
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by water year type would not differ by more than 0.1 mg/l. Monthly average DOC
concentrations would also be similar under each alternative, with a maximum absolute change
of 0.2 mg/l (Appendix F5, 2 vs. 1, pg. 274). Consequently, changes in the monthly average DOC
concentrations would not exceed monthly significance criteria, and therefore, implementation
of the CEQA No Project Alternative, relative to the CEQA Existing Condition, would result in a
less than significant impact on Delta water quality.
Impact 9.2.7.1-34: Changes in DOC concentrations at the Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses
Long-term average DOC concentrations at Jones Pumping Plant under the CEQA No Project
Alternative would be essentially equivalent (i.e., less than 0.1 mg/l change) to the CEQA
Existing Condition during all months and water year types, while average DOC concentrations
by water year type would not differ by more than 0.1 mg/l. Monthly average DOC
concentrations also would be similar under each alternative, with a maximum absolute change
of 0.2 mg/l (Appendix F5, 2 vs. 1, pg. 287). Consequently, changes in the monthly average DOC
concentrations would not exceed monthly significance criteria, and therefore, implementation
of the CEQA No Project Alternative, relative to the CEQA Existing Condition, would result in a
less than significant impact on Delta water quality.
Impact 9.2.7.1-35: Changes in monthly mean flows in Old River at Bacon Island that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
Differences in long-term average monthly flows in the Old River at Bacon Island under the
CEQA No Project Alternative, relative to the CEQA Existing Condition would not exceed
approximately 2 percent except during June when they would be about 5 percent higher under
the CEQA No Project Alternative over the 16-year simulation period (Appendix F5, 2 vs. 1, pg.
400). The direction of flow under both the CEQA No Project Alternative and the CEQA Existing
Condition moves towards the Delta pumps during all months and water years except during
February through May of wet years. The magnitude of flows moving towards Delta pumps
during February through May would be reduced, and essentially equivalent during most
months and water years under the CEQA No Project Alternative. In general, the magnitude of
flows moving towards Delta pumps during all water years under the CEQA No Project
Alternative would be between about 4 cfs and about 250 cfs less from June through November,
relative to the CEQA Existing Condition.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 38 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 154 months (Appendix F5, 2 vs. 1, pg.
301 through 312).
Overall, potential changes in monthly mean flows under the CEQA No Project Alternative,
compared to the CEQA No Project Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
CEQA No Project Alternative, relative to the CEQA Existing Condition, would have a less than
significant impact on Delta water quality.
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Impact 9.2.7.1-36: Changes in monthly mean flows in the Middle River at Middle River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Differences in long-term average monthly flows in the Middle River at Middle River under the
CEQA No Project Alternative, relative to the CEQA Existing Condition would not exceed
approximately 2 percent over the 16-year simulation period (Appendix F5, 2 vs. 1, pg. 313). The
direction of flow under both the CEQA No Project Alternative and the CEQA Existing
Condition moves towards the Delta pumps during all months and water years. The magnitude
of flows moving towards Delta pumps during February through May would be reduced, and
essentially equivalent during most months and water years under the CEQA No Project
Alternative. In general, the magnitude of flows moving towards Delta pumps during all water
years under the CEQA No Project Alternative would be between about 2 cfs and about 170 cfs
less from June through November.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 42 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 150 months (Appendix F5, 2 vs. 1, pg.
314 through 325).
Overall, potential changes in monthly mean flows under the CEQA No Project Alternative,
compared to the CEQA No Existing Condition would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
CEQA No Project Alternative, relative to the CEQA Existing Condition, would have a less than
significant impact on Delta water quality.
Impact 9.2.7.1-37: Changes in monthly mean flows in the Middle River at Mowry Bridge that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Differences in long-term average monthly flows in the Middle River at Mowry Bridge under the
CEQA No Project Alternative, relative to the CEQA Existing Condition would not exceed
approximately 1 percent over the 16-year simulation period (Appendix F5, 2 vs. 1, pg. 326). The
direction of flow under both the CEQA No Project Alternative and the CEQA Existing
Condition moves away from the Delta pumps except during October and November of above
normal years; October, November, and May of below normal years; and October, November,
April, and May of dry and critical years. The magnitude of flows moving towards Delta pumps
during February through May would be reduced, and essentially equivalent during all months
and water years under the CEQA No Project Alternative, relative to the CEQA Existing
Condition. Therefore, the CEQA No Project Alternative, relative to the CEQA Existing
Condition, would have a less than significant impact on Delta water quality.
Impact 9.2.7.1-38: Decreases in San Luis Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Historically, the CVP and SWP have cooperated to try to maintain San Luis Reservoir above 300
TAF in response to the low-point problem and thus, avoid adverse impacts to water quality. .
Combined long-term average monthly CVP and SWP reservoir storage and average monthly
storage by water year type under the CEQA No Project Alternative would be essentially
equivalent in San Luis Reservoir, relative to the CEQA Existing Condition (Appendix F4, 3 vs. 2,
pg. 1339 and 1376). In addition, there would be no additional months under the CEQA No
Project Alternative when combined CVP and SWP monthly mean reservoir storage drops below
300 TAF (Appendix F4, 2 vs. 1, pg. 1340 through 1351; and 1377 through 1388). Therefore, the
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CEQA No Project Alternative, relative to the CEQA Existing Condition, would have a less than
significant impact on water quality in San Luis Reservoir.

9.2.7.2

NEPA NO ACTION ALTERNATIVE COMPARED TO THE NEPA AFFECTED
ENVIRONMENT

In the Yuba Region, the primary differences between the NEPA No Action Alternative and the
NEPA Affected Environment are the changes in lower Yuba River flows associated with the
implementation of the RD-1644 Long-term instream flow requirements to replace the RD-1644
Interim instream flow requirements, implementation of the Wheatland Project, which will
increase surface water diversions at Daguerre Point Dam, and groundwater substitution
pumping associated with the SVWMP.
In the Yuba Region, primary differences between the CEQA No Project and the Existing
Condition are implementation of RD-1644 Long-term instream flow requirements, and
implementation of the Wheatland Project. Therefore, in the Yuba Region, assumptions
regarding the volume of SVWMP groundwater substitution pumping that may occur in the
future are the only difference between the NEPA No Action and the CEQA No Project
alternatives. Although groundwater substitution transfers may take place under different
programs (single-year transfers versus SVWMP), the total volume of groundwater substitution
is similar. Reservoir, dam and hydropower facilities operations, river flows, and water
temperature model outputs for the lower Yuba River are therefore similar for the NEPA No
Action Alternative compared to the NEPA Affected Environment, and for the CEQA No Project
Alternative compared to the CEQA Existing Condition. Quantitative analysis for the latter is
presented in Section 9.2.7.1 above. Trends in evaluation parameters previously presented for
the CEQA No Project Alternative relative to the CEQA Existing Condition (Appendix F4, 2 vs.
1) are similar to the comparison of the NEPA No Action Alternative relative to the NEPA
Affected Environment, and are not repeated here.
The NEPA No Action Alternative includes additional projects in the project study area that are
not included in the CEQA No Project Alternative. These proposed projects would not affect
water supply and management in the Yuba Region and, thus, are only discussed in the context
of CVP and SWP operations upstream of the Delta, in the Delta, and in the Export Service Area.
Projects included in the NEPA No Action Alternative include conveyance projects (SDIP and
CVP/SWP Intertie), water supply projects to meet increasing demand (FRWP, American River
diversions in accordance with the Water Forum), water transfer and acquisition programs
(long-term EWA Program or a program equivalent to the EWA), and projects related to
CVP/SWP system operations (CVP/SWP Integration). The NEPA No Action Alternative also
considers 2020 level of development in the Sacramento Valley and increased SWP Table A
demands.
The proposed projects included under the NEPA No Action Alternative would result in
changes to reservoir operations, river and channel flows, river and channel diversions and
pumping and power generation facilities in the Project Study Area, but outside of the Yuba
Region. In general, the types of change that may occur and that could affect surface water
quality include:





Decreased Delta inflow
Reduced Delta outflow
Increased pumping at the Jones Pumping Plant;
Increased pumping at the Banks Pumping Plant (including wheeling of CVP water);
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 Increased E/I ratios in the fall and winter
 Reduced X2 in the fall and winter

9.2.8

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
NEPA YUBA ACCORD ALTERNATIVE COMPARED TO THE NEPA NO
ACTION ALTERNATIVE

Impact 9.2.8-1: Decreases in New Bullards Bar Reservoir storage that could result in degraded
water quality conditions or adverse effects to designated beneficial uses
Over the 72-year simulation period, differences in long-term average end-of-month storage and
end-of-month storage by water year type under the NEPA Yuba Accord Alternative, compared
to the NEPA No Action Alternative, would not exceed 5 percent (24 TAF to 51 TAF) except
during August, September, October, November, and December and most months during critical
years (Appendix F4, 6 vs. 5, pg. 1). During most months and water years when reservoir
storage volumes are typically lowest54 due to reservoir storage releases occurring from July
through September, average differences in monthly mean storage under the NEPA Yuba
Accord Alternative would range from about 6 percent lower (627 vs. 669 TAF) in August to
about 8 percent lower in October (552 vs. 603 TAF), November (550 vs. 559 TAF), and
September (584 vs. 632 TAF), compared to the NEPA No Action Alternative. Under the NEPA
Yuba Accord Alternative, storage would be essentially equivalent or higher at least 50 percent
of the time over the monthly cumulative distributions for all months of the year. During
periods exhibiting the lowest storage conditions occurring in October and November, which
includes the lowest monthly storage conditions on record for New Bullards Bar Reservoir55,
storage would be about 10 percent lower at least 10 percent of the time under the NEPA Yuba
Accord Alternative (Appendix F4, 6 vs. 5, pgs. 26 through 37).
Generally, a greater volume of water present in the reservoir equates to a greater amount of
dilution regarding any constituent of concern that may be present in the water. However, the
magnitude and frequency (i.e., up to 10 percent lower 10 percent of the time during October
and November) of the changes in reservoir storage levels simulated under the NEPA Yuba
Accord Alternative, compared to the NEPA No Action Alternative, would not be likely to cause
metals and other constituents of concern that may be concentrated in the sediments at the
bottom of the reservoir to be re-suspended and degrade long-term water quality. In addition,
decreases in water quality in New Bullards Bar due to increases in water temperature are
unlikely to occur due to its steep-sided conical shape, which creates sufficient water depths to
maintain a large cold pool reservoir under all operational reservoir levels throughout the year.
As a result of the water transfers occurring from July through September under the NEPA Yuba
Accord Alternative, large reductions in New Bullards Bar Reservoir storage would be expected
to occur during the late summer and fall. However, the frequency and magnitude of these
reductions in storage would not be sufficient to reduce the long-term water quality in New
Bullards Bar Reservoir due to the morphology of the reservoir. Therefore, the NEPA Yuba
Accord Alternative, compared to the NEPA No Action Alternative, would result in less than
significant impacts to water quality in New Bullards Bar Reservoir.

54
55

Generally, ranging from August through November for New Bullards Bar Reservoir.
The lowest 25 percent of the cumulative probability storage volume distribution.
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Impact 9.2.8-2: Changes in monthly mean flows in the lower Yuba River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
During the seasonal high flow period56, long-term average flows in the lower Yuba River at
Smartville would range from approximately 0.3 percent higher (3,033 vs. 3,024 cfs) during June
to approximately 10 percent lower (2,033 vs. 2,243 cfs) in December under the NEPA Yuba
Accord Alternative, compared to those under the NEPA No Action Alternative (Appendix F4, 6
vs. 5, pg. 100). During the seasonal low flow period57, long-term average flows in the lower
Yuba River at Smartville would range from approximately 25 percent higher in August (1,963
vs. 1,578 cfs) to approximately 3 percent lower in November (1,128 vs. 1,160 cfs) under the
NEPA Yuba Accord Alternative. Maximum decreases in mean monthly flow under the NEPA
Yuba Accord Alternative would range from about 29 percent (959 vs. 1,339 cfs) to 21 percent
(1,858 vs. 2,346 cfs) and occur during January and May of dry years. During critical years, flows
would be generally higher by about 0.1 percent (791 vs. 790 cfs) to about 22 percent (680 vs. 557
cfs), compared to those under the NEPA No Action Alternative. During typically low flow
conditions58 occurring from August through November, flows under the NEPA Yuba Accord
Alternative would be on average about 15 percent to 40 percent higher about 40 percent to 60
percent of the time (Appendix F4, 6 vs. 5, pg. 125 through 136).
During the seasonal high flow period, long-term average flows in the lower Yuba River at
Marysville would range from approximately 1.1 percent higher (2,119 vs. 2,096 cfs) during June
to approximately 9 percent lower (2,214 vs. 2,424 cfs) in December under the NEPA Yuba
Accord Alternative, compared to the NEPA No Action Alternative (Appendix F4, 6 vs. 5, pg.
272). During the seasonal low flow period, long-term average flows in the lower Yuba River
would range from approximately 58 percent higher in August (1,105 vs. 700 cfs) to
approximately 3 percent lower in November (1,095 vs. 1,128 cfs) under the NEPA Yuba Accord
Alternative. Maximum decreases of flows under the NEPA Yuba Accord Alternative would
range from about 26 percent (1,094 vs. 1,473 cfs) to 31 percent (1,055 vs. 1,515 cfs), and occur
during January and May of dry years. During critical water years, flows under the NEPA Yuba
Accord Alternative would be generally higher by about 0.1 percent (944 vs. 943 cfs) to about 44
percent (459 vs. 319 cfs). During low flow conditions occurring from August through
November, flows under the NEPA Yuba Accord Alternative would be on average about 20
percent to 99 percent higher about 60 percent to about 100 percent of the time compared to the
NEPA No Action Alternative (Appendix F4, 6 vs. 5, pg. 297 through 308).
Overall, lower Yuba River flows under the NEPA Yuba Accord Alternative would be higher
than flows under the NEPA No Action Alternative. Increased lower Yuba River flows would
allow dilution of water quality constituents, including pesticides and fertilizers from
agricultural runoff, potentially having a beneficial effect on water quality. Changes in the
frequency and magnitude of flows in the lower Yuba River would not result in any long-term
impacts to designated beneficial uses, existing regulatory standards, or degradation of general
water quality. Therefore, the NEPA Yuba Accord Alternative would have a less than significant
impact on water quality in the lower Yuba River.

Generally, ranging from December through June in the lower Yuba River.
Generally, ranging from August through November in the lower Yuba River.
58 The lowest 25 percent of the cumulative probability flow distribution.
56
57
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Impact 9.2.8-3: Changes in monthly mean water temperatures in the lower Yuba River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average water temperatures in the lower Yuba River at Smartville under the NEPA
Yuba Accord Alternative, compared to those under the NEPA No Action Alternative, would be
essentially equivalent (less than 0.3ºF difference) during most months, but would increase (0.3º
F) in December (Appendix F4, 6 vs. 5, pg. 174). Long-term average water temperatures at
Marysville would be essentially equivalent59 during most months, but would increase (0.4º F) in
May and would decrease (up to 2.1ºF) in August under the NEPA Yuba Accord Alternative,
compared to the NEPA No Action Alternative (Appendix F4, 6 vs. 5, pg. 346). Long-term
average monthly water temperatures and average monthly water temperatures by water year in
the lower Yuba River under the NEPA Yuba Accord Alternative would not exceed 65.2ºF.
Under the NEPA Yuba Accord Alternative, long-term average water temperatures at Daguerre
Point Dam during the April through July rice field flooding and planting period would be
essentially equivalent during most months, and would increase slightly (0.3ºF) in May and
decrease slightly (0.6ºF) in July compared to those under the NEPA No Action Alternative
(Appendix F4, 6 vs. 5, pg. 223). However, water temperatures during these months would not
exceed about 58ºF under either alternative. For all water years, average monthly water
temperatures at Daguerre Point Dam would be essentially equivalent during most months
under the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, and
would remain below 61ºF under both alternatives (Appendix F4, 6 vs. 5, pg. 248 through 259).
Overall, lower Yuba River water temperatures under the NEPA Yuba Accord Alternative
would be similar to the NEPA No Action Alternative. Water temperature changes occurring in
the lower Yuba River would not be of sufficient frequency and magnitude to result in adverse
impacts to designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the
NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, would have a
less than significant impact on water quality in the lower Yuba River.
Impact 9.2.8-4: Decreases in Oroville Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Long-term average end-of-month Oroville Reservoir storage would be essentially equivalent
(up to 7 TAF difference) under the NEPA Yuba Accord Alternative (2,155 TAF) and the NEPA
No Action Alternative (2,162 TAF) (Appendix F4, 6 vs. 5 pg. 406). Differences in average endof-month storage under the NEPA Yuba Accord Alternative, compared to the NEPA No Action
Alternative, would not exceed 1 percent (up to 18 TAF difference) in any water year. During all
months, the cumulative reservoir storage distributions would be essentially equivalent60 or
higher nearly 100 percent of the time, under the NEPA Yuba Accord Alternative (Appendix F4,
6 vs. 5 pg. 431 through 442). Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on water quality in Oroville Reservoir.

Essentially equivalent refers to water temperature differences between alternatives less than 0.3 ºF.
Essentially equivalent refers to relative percent differences between the alternative and the basis of comparison that
are less than or equal to 1 percent.

59
60
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Impact 9.2.8-5: Changes in monthly mean flows in the Feather River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly flows or average monthly flows
by water year type in the Feather River below the Fish Barrier Dam under the NEPA Yuba
Accord Alternative, relative to the NEPA No Action Alternative (Appendix F4, 6 vs. 5, pg. 505).
Long-term average monthly flows in the Feather River below the Thermalito Afterbay Outlet
would be about 1 percent lower (3,177 vs. 3,212 cfs) in April and 3 percent lower (4,735 vs. 4,886
cfs) in June under the NEPA Yuba Accord Alternative, relative to the NEPA No Action
Alternative, and essentially equivalent (less than a 5 cfs difference) or up to about 2 percent
higher (6,858 vs. 6,746 cfs) during all other months (Appendix F4, 6 vs. 5, pg. 603). Long-term
average monthly flows in the Feather River at the mouth under the NEPA Yuba Accord
Alternative would be up to approximately 5 percent (7,843 vs. 7,448 cfs) to approximately 3
percent higher (3,439 vs. 3,339 cfs) from July through October and essentially equivalent to
approximately 2 percent lower (7,421 vs. 7,448 cfs) from November through June (Appendix F4,
6 vs. 5, pg. 775). Decreases in average monthly flow below the Thermalito Afterbay Outlet and
at the mouth of the Feather River would range from about 12 percent higher (5,321 vs. 4,764 cfs)
to approximately 16 percent lower (2,921 vs. 3,454 cfs) during all water years. In addition,
during July, August, September, and October of critical water years, flows would be up to 9
percent higher (4,090 vs. 3,744 cfs) under the NEPA Yuba Accord Alternative, relative to the
NEPA No Action Alternative.
During low flow conditions occurring from September through November, below the
Thermalito Afterbay Outlet under the NEPA Yuba Accord Alternative would be essentially
equivalent about 35 to 75 percent of the time, and higher about 20 percent of the time
(Appendix F4, 6 vs. 5, pg. 628 through 639). During low flow conditions at the mouth of the
Feather River occurring from September through November, flows under the NEPA Yuba
Accord Alternative would be essentially equivalent about 20 percent to 45 percent of the time,
and higher about 55 percent to 80 percent of the time (Appendix F4, 6 vs. 5, pg. 800 through
811).
Overall, lower Feather River flows under the NEPA Yuba Accord Alternative would not
increase or decrease substantially compared to the NEPA No Action Alternative and, thus,
would not be expected to degrade water quality or adversely affect beneficial uses. Therefore,
the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, would have
a less than significant impact on water quality in the lower Feather River.
Impact 9.2.8-6: Changes in monthly mean water temperatures in the Feather River that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly water temperatures or average
monthly water temperatures by water year type under the NEPA Yuba Accord Alternative,
relative to the NEPA No Action Alternative below the Fish Barrier Dam (Appendix F4, 6 vs. 5,
pg. 554).
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type in the lower Feather River below the
Thermalito Afterbay Outlet (Appendix F4, 6 vs. 5, pg. 677) under the NEPA Yuba Accord
Alternative, relative to the NEPA No Action Alternative would be essentially equivalent with
the exception of June and July of above normal water years when they would be 0.3ºF higher
and 0.3ºF lower. Long-term monthly water temperatures and average monthly water
temperatures by water year type at the mouth of the Feather River would range from 0.7ºF
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higher in May of dry years to 1.3ºF lower in August of wet years under the NEPA Yuba Accord
compared to the NEPA No Action Alternative. Water temperatures below the Thermalito
Afterbay Outlet would be essentially equivalent during all months under the NEPA Yuba
Accord Alternative, relative to the NEPA No Action Alternative, 90 percent to 100 percent of the
time over the cumulative water temperature distribution (Appendix F4, 6 vs. 5, pg. 707 through
713). At the mouth of the Feather River, water temperatures would be essentially equivalent
about 95 percent to 100 percent of the time during all months of the cumulative water
temperature distribution with the exception of May, July, and August (Appendix F4, 6 vs. 5, pg.
849 through 860). During May water temperatures would be essentially equivalent about 55
percent of the time and higher up to 0.8ºF about 40 percent of the time. During the highest 25
percent of the cumulative water temperature distribution (i.e., highest 25 percent of water
temperatures), water temperatures in May would be on average 0.5ºF higher about 40 percent of
the time and slightly lower or essentially equivalent for the remainder of the distribution.
During July, water temperatures under the NEPA Yuba Accord Alternative would be
essentially equivalent about 10 percent of the time and slightly lower 90 percent of the time over
the cumulative water temperature distribution. During August, water temperatures under the
NEPA Yuba Accord Alternative would be essentially equivalent about 5 percent of the time and
slightly lower 95 percent of the time over the cumulative water temperature distribution,
relative to the NEPA No Action Alternative.
Overall, lower Feather River water temperatures under the NEPA Yuba Accord Alternative
would be similar to the NEPA No Action Alternative. Water temperature changes occurring in
the lower Feather River would not be of sufficient frequency and magnitude to result in adverse
impacts to designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the
NEPA Yuba Accord Alternative would have a less than significant impact on water
temperatures in the lower Feather River.
Impact 9.2.8-7: Changes in monthly mean flows in the Sacramento River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
Long-term average monthly flows in the Sacramento River below the confluence of the Feather
River under the NEPA Yuba Accord Alternative, relative to the NEPA No Action Alternative
would be essentially equivalent during September, and from November through June (less than
1.0 percent change). Long-term average flows under the NEPA Yuba Accord Alternative,
relative to the NEPA No Action Alternative would be 1.0 percent (10,115 vs. 10,015 cfs), 2.7
percent (15,116 vs. 14,722 cfs), and 3.3 percent (12,809 vs. 12,402 cfs) higher during October, July,
and August, respectively (Appendix F4, 6 vs. 5, pg. 882). Long-term average monthly flows in
the Sacramento River at Freeport under the NEPA Yuba Accord Alternative would be
essentially equivalent during most months, with the exceptions of July and August. During
July, long-term average flows at Freeport under the NEPA Yuba Accord Alternative, relative to
the NEPA No Action Alternative would be 2.2 percent higher (18,260 vs. 17,866 cfs). During
August, long-term average flows at Freeport under the NEPA Yuba Accord Alternative, relative
to the NEPA No Action Alternative would be 2.9 percent higher (14,643 vs. 14,236 cfs)
(Appendix F4, 6 vs. 5, pg. 1005). Decreases in average monthly flow below the Feather River
confluence and at Freeport would not exceed about 530 cfs during all water year types which
would occur during June of critical water years at both locations. In addition, during July,
August, September, and October of all water years, flows would be higher up to about 4 percent
(approximately 500 cfs) under the NEPA Yuba Accord Alternative. Therefore, the NEPA Yuba
Accord Alternative, compared to the NEPA No Action Alternative, would have a less than
significant impact on water quality in the Sacramento River.
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Impact 9.2.8-8: Changes in monthly mean water temperatures in the Sacramento River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type in the Sacramento River below the
Feather River confluence (Appendix F4, 6 vs. 5, pg. 956) under the NEPA Yuba Accord
Alternative, relative to the NEPA No Action Alternative would be essentially equivalent except
during August of wet and below normal years and July of wet years when they would be up to
0.4ºF lower. Long-term average monthly water temperatures and average monthly water
temperatures by water year type at Freeport would be essentially equivalent under the NEPA
Yuba Accord and the NEPA No Action Alternative.
Water temperatures below the Feather River confluence and at Freeport would be essentially
equivalent approximately 90 to approximately 100 percent of the time over the cumulative
water temperature distribution with the exception of August at the mouth of the Feather River
when water temperatures would be essentially equivalent about 70 percent of the time, and
slightly lower 30 percent of the time over the cumulative water temperature distribution
(Appendix F4, 6 vs. 5, pg. 981 through 992). Therefore, the NEPA Yuba Accord Alternative,
compared to the NEPA No Action Alternative, would have a less than significant impact on
water quality in the Sacramento River.
Impact 9.2.8-9: Changes to the monthly mean location of X2 that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The location of the estuarine salinity gradient is regulated during the months of February
through June by the location of X2 objective in the 1995 WQCP (D-1641). The X2 location must
remain downstream of the Confluence of the Sacramento and San Joaquin rivers61 (River
Kilometer 81, located upstream from the Golden Gate Bridge) for the entire 5-month period.
The X2 objective also specifies the number of days each month that that location of X2 must be
downstream of Chipps Island (RK 74) or downstream of Roe Island62 (RK 64). However, due to
DSM2 modeling limitations these two locations are not evaluated (see Section 9.2.1.2).
The long-term average monthly mean X2 location from February through June under the NEPA
Yuba Accord Alternative and the NEPA No Action Alternative are presented in Table 9-160.
The long-term average monthly mean X2 location would range from 0.1 km higher (farther
upstream towards the Confluence of the Sacramento and San Joaquin rivers) during February
through May to 0.2 km higher during June. The long-term average X2 location by water year
type would range from 0.1 km lower in February of critical years to 0.4 km higher in February
of dry years under NEPA Yuba Accord Alternative (Appendix F4, 6 vs. 5, pg. 1189). Under the
NEPA Yuba Accord Alternative, there would be 4 additional occurrences in February when the
monthly mean X2 location would be upstream of the Confluence (RK 81) (Appendix F4, 6 vs. 5,
pg. 1190 through 1201).

61
62

Also referred to as Collinsville.
Also referred to as the Port Chicago EC monitoring station.
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Table 9-160. Long-term Average Monthly Mean X2 Location (RK) from February Through June
Under the NEPA Yuba Accord Alternative and the NEPA No Action Alternative
Long-term Averagea Monthly Mean X2 Location (RK)
Alternative
Feb
Mar
Apr
NEPA Yuba Accord Alternative
72.2
67.0
66.4
NEPA No Action Alternative
72.1
66.9
66.3
a

May
68.1
68.0

Jun
70.6
70.4

Over the 72-year simulation period

Delta outflow objectives established in SWRCB D-1641 extend throughout the year. For the
February though June period under the NEPA Yuba Accord Alternative, Delta outflow
objectives are met by compliance with the X2 objective. Delta outflow objectives are met during
the remaining months of the year by a minimum outflow schedule, as defined in the SWRCB D1641. Overall, simulated changes in the monthly mean X2 location under the NEPA Yuba
Accord Alternative, compared to the NEPA No Action Alternative, would not be of sufficient
magnitude or frequency to adversely impact water quality resources in the Delta. Therefore,
the NEPA Yuba Accord Alternative would result in a less than significant impact on Delta
water quality.
Impact 9.2.8-10: Changes to monthly mean Delta outflow that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
As described above, Delta outflow objectives established in SWRCB D-1641 extend throughout
the year and are met by compliance with the X2 objective during the February though June
period. Delta outflow objectives are met during the remaining months of the year by a
minimum outflow schedule, as defined in the SWRCB D-1641.
Over the entire 72-year period of simulated October through September outflows, differences in
long-term average Delta outflows and average monthly outflows by water year type under the
NEPA Yuba Accord Alternative, relative to the NEPA No Action Alternative would not exceed
4 percent. Long-term average monthly Delta outflow by water year type under the NEPA Yuba
Accord Alternative, relative to the NEPA No Action Alternative, would increase 4 percent
during wet water years (4,177 vs. 4,032 cfs), and would decrease by 4 percent during dry water
years (8,532 vs. 8,905 cfs) (Appendix F4, 6 vs. 5, pg. 1140). Therefore, the NEPA Yuba Accord
Alternative would result in a less than significant impact on Delta water quality.
Impact 9.2.8-11: Changes to monthly mean E/I ratios that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The Delta E/I ratio limits, established in SWRCB D-1641, specify that up to 35 percent of Delta
inflows may be exported during the February through June period, and up to 65 percent of
Delta inflows may be exported during the remaining months (i.e., July through January). These
limits would be consistently met under both the NEPA Yuba Accord Alternative and the NEPA
No Action Alternative. In addition, differences in average monthly E/I ratios between the
NEPA Yuba Accord Alternative and the NEPA No Action Alternative would be essentially
equivalent during most months, and differences that do occur would not exceed 3 percent
(E/I = 1) with the exception of June (17 percent lower [E/I = 3]) and August (4 percent higher
[E/I = 1]) of critical years. Therefore, the NEPA Yuba Accord Alternative would result in a less
than significant impact on Delta water quality.
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Impact 9.2.8-12: Salinity changes in the Sacramento River at Emmaton that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Emmaton during the April
through August period range from 450 to 2,780 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Emmaton under the NEPA Yuba Accord Alternative, relative to
the NEPA No Action Alternative, would range from 2.0 percent (30 μS/cm) lower in August to
3.2 percent (27 μS/cm) higher in June. Differences in long-term average salinities by water year
type would occur during September of above normal years when they would be 5 percent (92
μS/cm) lower under the NEPA Yuba Accord Alternative, relative to the NEPA No Action
Alternative (Appendix F5, 6 vs. 5, pg. 1).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Yuba
Accord Alternative would not be lower than the NEPA No Action Alternative by ten percent or
more however, salinities would be higher by ten percent or more (up to 12.8 percent (100
μS/cm) during 1 of the 192 months modeled. In addition, during the 15 modeled months in
which neither alternative would comply with D-1641 standards, EC conditions would
measurably improve (by up to 4.6 percent (109 μS/cm)) under the NEPA Yuba Accord
Alternative during 10 months, and decline (by 12.8 percent (51 μS/cm)) during 5 months
(Appendix F5, 6 vs. 5, pg. 2 through 13). Model output demonstrates that increases in salinity
equal to or greater than five percent under the NEPA Yuba Accord Alternative, compared to the
NEPA No Action Alternative, generally would occur during dry and critical years (Table
9-161).
Table 9-161. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
by Water Year Type, under the NEPA Yuba Accord Alternative, Compared to the NEPA No Action
Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
1031
----322 – 1,104
554 – 2,172

Salinity Change (μS/cm)
% Difference
a
(min - max)
5
----6-9
6 - 13

Month(s) and Number of Occurrencesb
Jan (1)
----Jan (2), May (2), Jun (1), Jul (2)
May (2), Jun (3), Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-162).
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Table 9-162. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
for Periods with Refined Modeling Assumptions, Under the NEPA Yuba Accord Alternative,
Compared to the NEPA No Action Alternative
Monthly Mean Salinity (μS/cm)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

1976

1,339

1,296

785

368

1,349

1,317

781

367

1987

2,002

1,103

499

237

2,048

1,146

507

238

1990

1,562

822

526

536

1,562

763

504

578

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
11
21
-4
-1
(1%)
(2%)
(-1%)
(0%)
45
43
7
1
(2%)
(4%)
(1%)
(0%)
0
-59
-22
41
(0%)
(-7%)
(-4%)
(8%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-13: Salinity changes in the San Joaquin River at Jersey Point that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Jersey Point during the April
through August period range from 450 to 2,200 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Jersey Point under the NEPA Yuba Accord Alternative, relative
to the NEPA No Action Alternative, would range from 0.6 percent (10 μS/cm) lower in
November to 4.5 percent (48 μS/cm) higher in July. Average salinities by water year type
would decrease by 5 percent (152 μS/cm) or more during September of above normal years.
However, increase by five percent or more would not occur (Appendix F5, 6 vs. 5, pg. 14).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Yuba
Accord Alternative would be lower than the No Action Alternative by ten percent or more (up
to 10.3 percent (230 μS/cm)) during 2 of the 192 months modeled, and higher by ten percent or
more (up to 14.2 percent (278 μS/cm)) during 3 of the 192 months modeled. Modeled EC values
between April and August would be in compliance with D-1641 standards 1 additional time
under the NEPA No Action Alternative, relative to the NEPA Yuba Accord Alternative In
addition, during the 17 months in which neither alterative would comply with D-1641 salinity
standards, EC conditions would measurably improve (by up to 0.5 percent (13 μS/cm)) under
the NEPA Yuba Accord Alternative during 4 months, and measurably decline (by up to 9.9
percent (169 μS/cm)) during 13 months (Appendix F5, 6 vs. 5, pg. 15 through 26).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, generally
would occur during dry and critical years (Table 9-163).
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Table 9-163. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, by Water Year Type, Under the NEPA Yuba Accord Alternative, Compared to the NEPA No
Action Alternative
Increases ≥ 5%
(min - max)a
524
----460 – 2,378
387 – 2,243

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
5
----5-9
4- 14

Month(s) and Number of
Occurrencesb
Jul (1)
----Jan (2), Feb (1), Jun (1), Jul (2), Aug (2)
May (2), Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison..

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-164).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on salinities Delta water quality.
Table 9-164. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, for Periods with Refined Modeling Assumptions, Under the NEPA Yuba Accord Alternative,
Compared to the NEPA No Action Alternative
Monthly Mean Salinity (μS/cm)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

1976

2,394

1,983

1,346

606

2,359

1,938

1,327

603

1987

1,940

1,475

1,120

454

1,996

1,535

1,144

456

1990

1,848

1,753

1,088

641

1,841

1,656

1,019

643

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-34
-45
-19
-3
(-1%) (-2%)
(-1%)
(0%)
56
60
24
2
(3%)
(4%)
(2%)
(0%)
-8
-97
-69
2
(0%)
(-6%)
(-6%)
(0%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.8-14: Salinity changes in the San Joaquin River at Airport Way Bridge (Vernalis)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Airport Way
Bridge (Vernalis) are 700 μS/cm during the April through August period, and 1,000 μS/cm
during the September through March period.
Long-term average salinities and average salinities by water year type under the NEPA Yuba
Accord Alternative would be essentially equivalent (0 μS/cm change), relative to the NEPA No
Action Alternative (Appendix F5, 6 vs. 5, pg. 27). Similarly, monthly average salinities also
would be identical under each alternative, and consequently would meet D-1641 compliance
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standards. Therefore, the NEPA Yuba Accord Alternative would have a less than significant
impact on Delta water quality.
Impact 9.2.8-15: Salinity changes in the San Joaquin River at Brandt Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Brandt Bridge
are 700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities under the NEPA Yuba Accord Alternative would differ only
slightly (i.e., up to 0.2 percent (1 μS/cm)), relative to the NEPA No Action Alternative
(Appendix F5, 6 vs. 5, pg. 40). Long-term average salinities by water year decrease by
approximately 0.7 percent (5 μS/cm) in August of dry years under the NEPA Yuba Accord
Alternative, relative to the NEPA No Action Alternative. Monthly average salinities also would
remain similar under each alternative, with only 8 of the 192 months modeled indicating any
difference (decrease up to 3.2 percent 19 μS/cm)) (Appendix F5, 6 vs. 5, pg. 41 through 52). In
addition, monthly average salinities would meet D-1641 compliance standards under both
alternatives. Therefore, implementation of the NEPA Yuba Accord Alternative would have a
less than significant impact on Delta water quality.
Impact 9.2.8-16: Salinity changes in Middle River near Old River that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Middle River near Old River are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities in Middle River near Old River under the NEPA Yuba Accord
Alternative would range from 1.1 percent (6 μS/cm) and 2.1 percent (9 μS/cm) higher in July
and August to less than one percent (less than 1 μS/cm to 5 μS/cm) difference in all remaining
months, relative to the NEPA No Action Alternative. In addition, changes in average salinities
by water year type under the NEPA Yuba Accord Alternative, would not exceed 5 percent
(approximately 25 μS/cm) except during August of dry years when they would be 6.1 percent
(30 μS/cm) higher (Appendix F5, 6 vs. 5, pg. 53). Monthly average salinities also would remain
similar under each alternative, and would not differ by 10 percent (approximately 40 μS/cm) or
more (Appendix F5, 6 vs. 5, pg. 54 through 65). However, increases in salinity equal to or
greater than five percent (approximately 20 μS/cm) under the NEPA Yuba Accord Alternative,
compared to the NEPA No Action Alternative, would occur (Table 9-165). However, monthly
average salinities would meet D-1641 compliance standards.
Table 9-165. Differences in Monthly Mean Salinity (μS/cm) in the Middle River near Old River, by
Water Year Type, Under the NEPA Yuba Accord Alternative, Compared to the NEPA No Action
Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a
b

Increases ≥ 5%
a
(min - max)
------475 - 542
427

Salinity Change (μS/cm)
% Difference
a
(min - max)
------5-7
9

Month(s) and Number of
b
Occurrences
------Jul (1), Aug (3)
Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5 percent., relative to the
basis of comparison.
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Impact 9.2.8-17: Salinity changes in Old River at Tracy Road Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Old River at Tracy Road Bridge are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities in Old River at Tracy Road Bridge under the NEPA Yuba Accord
Alternative would range from 2.4 percent (13 μS/cm) higher in August to less than one percent
(approximately 6 μS/cm) difference from September through May, relative to the NEPA No
Action Alternative. In addition, changes in average salinities by water year type under the
NEPA Yuba Accord Alternative, relative to the NEPA No Action Alternative, would not exceed
5 percent (approximately 20 μS/cm). Monthly average salinities also would be similar under
each alternative and higher by five percent or more (up to 5.4 percent (30 μS/cm)) during 3 out
of the 192 months modeled (Appendix F5, 6 vs. 5, pg. 66). However, monthly average salinities
would meet D-1641 compliance standards. Therefore, implementation of the NEPA Yuba
Accord Alternative, relative to the NEPA No Action Alternative, would have a less than
significant impact on water quality in the Old River at Tracy Road Bridge.
Impact 9.2.8-18: Salinity changes in Old River at Highway 4 (CCWD Los Vaqueros Intake) that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
CCWD’s Los Vaqueros Intake and pumping plant is located just upstream of the Highway 4
Bridge. Because the Los Vaqueros Intake is located directly on Old River and is several miles
upstream from the mouth of Rock Slough, the EC measurements at the Los Vaqueros Intake are
usually lower than corresponding EC measurements at CCWD’s Pumping Plant #1
(Reclamation and DWR 2005). Los Vaqueros Reservoir is used to provide emergency storage
and water quality “blending” water to reduce chloride concentrations in CCWD’s delivered
water. As described in Reclamation’s OCAP (Reclamation 2004), CCWD only is able to fill Los
Vaqueros Reservoir when water quality conditions in the Delta are good, which generally
occurs from January through July. There are no applicable EC objectives for Old River at
Highway 4 (CCWD Los Vaqueros Intake) noted in D-1641.
Differences in long-term average salinities at Highway 4 under the NEPA Yuba Accord
Alternative, relative to the NEPA No Action Alternative, would range from less than one
percent (0.1 μS/cm) to about 3 percent (13 μS/cm). Average salinities by water year type would
not differ by five percent (20 μS/cm) or more except during August of dry years when they
would be about 7 percent (47 μS/cm) higher under the NEPA Yuba Accord Alternative
(Appendix F5, 6 vs. 5, pg. 79).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Yuba
Accord Alternative would be higher than the NEPA No Action Alternative by ten percent or
more (up to 15.3 percent (75 μS/cm)) during 2 of the 192 months modeled (Appendix F5, 6 vs. 5,
pg. 81 through 91).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, generally
would occur during dry and critical years (Table 9-166).

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-209

Chapter 9

Surface Water Quality

Table 9-166. Differences in Monthly Mean Salinity (μS/cm) in the Old River at Highway 4 (Los
Vaqueros Intake), by Water Year Type, Under the NEPA Yuba Accord Alternative, Compared to the
NEPA No Action Alternative
Increases ≥ 5%
(min - max)a
------416 - 831
565 - 761

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
------5 - 10
7 - 15

Month(s) and Number of
Occurrencesb
------Feb (1), Jul (3), Aug (3)
Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-167).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on salinities in Delta water quality.
Table 9-167. Differences in Monthly Mean Salinity (μS/cm) in Old River at Highway 4 (CCWD Los
Vaqueros Intake), for Periods with Refined Modeling Assumptions, Under the NEPA Yuba Accord
Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Salinity (μS/cm)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

787

856

737

453

769

839

718

449

1987

695

594

605

402

700

616

620

406

1990

620

701

689

460

617

679

648

453

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-19
-18
-20
-4
(-2%) (-2%)
(-3%)
(-1%)
6
21
15
4
(1%)
(4%)
(3%)
(1%)
-3
-22
-41
-7
(0%)
(-3%)
(-6%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.8-19: Salinity changes at CCWD Pumping Plant #1 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
Sources of chlorides in Rock Slough include seawater, which intrudes into the Delta when
freshwater outflow from the Delta is low, local drainage and seepage from adjacent lands, and
the Sacramento and San Joaquin rivers. However, seawater and local drainage are of primary
concern (DWR 2003b). There are no applicable EC objectives for CCWD Pumping Plant #1
noted in D-1641. However this location is evaluated to address potential concerns related to the
CCWD’s water supply intake.
Differences in long-term average salinities at CCWD Pumping Plant #1 under the NEPA Yuba
Accord Alternative, relative to the NEPA No Action Alternative, would range from less than
one percent (0.2 μS/cm) to up to 3.5 percent (18 μS/cm) higher in August. In addition average
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salinities by water year type would increase by five percent or more (up to 7.2 percent (57
μS/cm)) during July and August of dry years under the NEPA Yuba Accord Alternative
(Appendix F5, 6 vs. 5, pg. 92).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Yuba
Accord Alternative would be higher than the NEPA No Action Alternative by ten percent or
more (up to 16.9 percent (98 μS/cm)) during 2 of the 192 months modeled (Appendix F5, 6 vs. 5,
pg. 93 through 104).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, generally
would occur during dry and critical years (Table 9-168).
Table 9-168. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, by
Water Year Type, Under the NEPA Yuba Accord Alternative, Compared to the NEPA No Action
Alternative
Increases ≥ 5%
a
(min - max)
------469 - 948
672 - 876

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
------6 - 11
6- 17

Month(s) and Number of
Occurrencesb
------Feb (1), Jul (3), Aug (2)
Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-169).
Table 9-169. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, for
Periods with Refined Modeling Assumptions, Under the NEPA Yuba Accord Alternative,
Compared to the NEPA No Action Alternative
Monthly Mean Salinity (μS/cm)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

886

1,005

865

459

865

985

841

455

1987

793

659

693

434

796

685

711

437

1990

686

786

765

480

683

763

717

470

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-22
-20
-24
-4
(-2%) (-2%)
(-3%)
(-1%)
3
26
18
4
(0%)
(4%)
(3%)
(1%)
-3
-23
-48
-10
(0%)
(-3%)
(-6%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
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Impact 9.2.8-20: Salinity changes in the West Canal at the mouth of Clifton Court Forebay
(SWP Banks Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The SWP Banks Pumping Plant supplies water to the South Bay Aqueduct and the California
Aqueduct. The applicable EC objective for the West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) is 1,000 μS/cm year-round.
Differences in long-term average salinities at Clifton Court Forebay under the NEPA Yuba
Accord Alternative, relative to the NEPA No Action Alternative, would be less than or equal to
one percent (0.1 μS/cm) from September through June, and up to 3.6 percent (15 μS/cm) higher
in August. In addition average salinities by water year type would increase by five percent or
more (up to 7.4 percent (44 μS/cm)) during June, July and August of dry and critical years
under the NEPA Yuba Accord Alternative, relative to the NEPA No Action Alternative
(Appendix F5, 6 vs. 5, pg. 105).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Yuba
Accord Alternative would be higher than the NEPA No Action Alternative by ten percent or
more (up to 12.4 percent (59 μS/cm)) during 2 of the 192 months modeled (Appendix F5, 6 vs. 5,
pg. 106 through 117). Modeled monthly average EC values under both alternatives between
October and September would consistently be in compliance with D-1641 standards.
Model output demonstrates that increases in salinity equal to or greater than five percent under
the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, generally
would occur during dry and critical years (Table 9-170).
Table 9-170. Differences in Monthly Mean Salinity (μS/cm) in the West Canal at the Mouth of
Clifton Court Forebay, by Water Year Type, Under the NEPA Yuba Accord Alternative, Compared
to the NEPA No Action Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
------366 - 688
531- 629

Salinity Change (μS/cm)
% Difference
a
(min - max)
------5 - 10
5 - 12

Month(s) and Number of
b
Occurrences
------July (3), Aug (3)
Aug (1), Sep (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-171).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
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Table 9-171. Differences in Monthly Mean Salinity (μS/cm) in the West Canal at the Mouth of
Clifton Court Forebay (SWP Intake), for Periods with Refined Modeling Assumptions, Under the
NEPA Yuba Accord Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Salinity (μS/cm)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

682

766

705

509

667

751

691

506

1987

620

588

597

505

623

600

609

510

1990

583

620

662

544

581

604

626

550

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-15
-16
-14
-4
(-2%) (-2%)
(-2%)
(-1%)
3
12
12
5
(0%)
(2%)
(2%)
(1%)
-2
-17
-36
6
(0%)
(-3%)
(-5%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.8-21: Salinity changes in the Delta-Mendota Canal at the Jones Pumping Plant
(CVP Jones Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The Delta-Mendota Canal at the Jones Pumping Plant supplies drinking water to Jones and
other communities. The applicable EC objective for the Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) is 1,000 μS/cm year-round.
Differences in long-term average salinities at Jones Pumping Plant under the NEPA Yuba
Accord Alternative, relative to the NEPA No Action Alternative, would range from less than or
equal to one percent (0.6 μS/cm) up to 1.8 percent (9 μS/cm) higher in June, July, and August.
Average salinities by water year type would be 5 percent (31 μS/cm) higher in August of dry
years under the NEPA Yuba Accord Alternative (Appendix F5, 6 vs. 5, pg. 118).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Yuba
Accord Alternative would not differ by ten percent or more. Modeled monthly average EC
values under both alternatives between October and September would consistently be in
compliance with D-1641 standards (Appendix F5, 6 vs. 5, pg. 119 through 130). Model output
demonstrates that increases in salinity equal to or greater than five percent under the NEPA
Yuba Accord Alternative, compared to the NEPA No Action Alternative, generally would occur
during dry and critical years (Table 9-172).
Table 9-172. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant), by Water Year Type, Under the NEPA Yuba
Accord Alternative, Compared to the NEPA No Action Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Increases ≥ 5%
a
(min - max)
------503 - 721
50 - 5781

Salinity Change (μS/cm)
% Difference
a
(min - max)
------5-7
5-7

Month(s) and Number of
b
Occurrences
------Jul (1), Aug (3)
Jun (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
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of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-173).
Table 9-173. Differences in Monthly Mean Salinity (μS/cm) in the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the NEPA Yuba Accord Alternative, Compared to the NEPA No Action
Alternative
Monthly Mean Salinity (μS/cm)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

656

743

722

625

645

732

713

623

1987

615

624

647

647

617

631

655

650

1990

600

642

704

630

598

630

675

629

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-11
-11
-9
-3
(-2%) (-1%)
(-1%)
(0%)
1
6
8
3
(0%)
(1%)
(1%)
(0%)
-2
-12
-29
0
(0%)
(-2%)
(-4%)
(0%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-22: Salinity changes at Middle River at Victoria Canal that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Middle River at Victoria Canal is an indicator of central Delta water quality and the water
quality of Victoria Island agricultural siphons. There are no applicable EC objectives for Middle
River at Victoria Canal noted in D-1641.
Differences in long-term average salinities at Victoria Canal under the NEPA Yuba Accord
Alternative, relative to the NEPA No Action Alternative, would range from less than one
percent (0.3 μS/cm) up to 2.2 percent (8 μS/cm) higher in June, July, and August. Average
salinities by water year type would increase by five percent or more (6.7 percent (29 μS/cm))
during August of dry years under the NEPA Yuba Accord Alternative (Appendix F5, 6 vs. 5,
pg. 131).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Yuba
Accord Alternative would be higher than the NEPA No Action Alternative by ten percent or
more (up to 10.2 percent (38 μS/cm)) during 1 of the 192 months modeled (Appendix F5, 6 vs. 5,
pg. 132 through 143).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, generally
would occur during dry and critical years (Table 9-174).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-175).
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Table 9-174. Differences in Monthly Mean Salinity (μS/cm) in the Middle River at Victoria Canal, by
Water Year Type, Under the NEPA Yuba Accord Alternative, Compared to the NEPA No Action
Alternative
Increases ≥ 5%
(min - max)a
------354 - 503
404 - 429

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
------5-9
6 – 10

Month(s) and Number of
Occurrencesb
------Jul (2), Aug (3)
Jun (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

Table 9-175. Differences in Monthly Mean Salinity (μS/cm) in Victoria Canal, for Periods with
Refined Modeling Assumptions, Under the NEPA Yuba Accord Alternative, Compared to the NEPA
No Action Alternative
Monthly Mean Salinity (μS/cm)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

500

609

596

485

491

599

584

481

1987

509

482

515

446

510

491

525

451

1990

464

484

601

480

462

475

574

473

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-9
-10
-12
-4
(-2%) (-2%)
(-2%)
(-1%)
1
10
10
5
(0%)
(2%)
(2%)
(1%)
-2
-9
-27
-6
(0%)
(-2%)
(-5%)
(-1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-23: Salinity changes at the Stockton Intake that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
There are no applicable EC objectives for the Stockton Intake noted in D-1641. However, this
location is evaluated to address potential water quality concerns related to the City of
Stockton’s water supply intake.
Differences in long-term average salinities at the Stockton Intake under the NEPA Yuba Accord
Alternative, relative to the NEPA No Action Alternative, would not exceed 2.4 percent (7
μS/cm). Average salinities by water year type would increase by five percent or more (up to 5.9
percent (19 μS/cm)) during July and August of dry years under the NEPA Yuba Accord
Alternative, relative to the NEPA No Action Alternative (Appendix F5, 6 vs. 5, pg. 144).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Yuba
Accord Alternative would be higher than the NEPA No Action Alternative by ten percent or
more (up to 10.6 percent (32 μS/cm)) during 1 of the 192 months modeled (Appendix F5, 6 vs. 5,
pg. 145 through 156).
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Model output demonstrates that increases in salinity equal to or greater than five percent under
the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, generally
would occur during dry and critical years (Table 9-176).
Table 9-176. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, by Water Year
Type, Under the NEPA Yuba Accord Alternative, Compared to the NEPA No Action Alternative
Increases ≥ 5%
a
(min - max)
------292 - 418
334 - 453

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
a
(min - max)
------5-8
6 - 10

Month(s) and Number of
b
Occurrences
------Jul (3)
Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-177).
Table 9-177. Differences in Monthly Mean Salinity (μS/cm) at the Stockton Intake, for Periods with
Refined Modeling Assumptions, Under the NEPA Yuba Accord Alternative, Compared to the NEPA
No Action Alternative
Monthly Mean Salinity (μS/cm)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

484

540

512

363

473

528

501

360

1987

425

400

440

337

429

412

450

341

1990

394

465

508

362

393

451

482

359

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-11
-11
-11
-2
(-2%) (-2%)
(-2%)
(-1%)
4
12
10
4
(1%)
(3%)
(2%)
(1%)
-1
-14
-26
-3
(0%)
(-3%)
(-5%)
(-1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-24: Changes in chloride concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There is no applicable chloride ion concentration objective for Old River at Highway 4 (CCWD
Los Vaqueros Intake) noted in D-1641. However, this location is evaluated to address potential
water quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations at Highway 4 under the NEPA Yuba Accord
Alternative, compared to those under the NEPA No Action Alternative, would range from 1.9
percent (3 mg/l) lower in October to 6.2 percent (4 mg/l) higher in July (Appendix F5, 6 vs. 5,
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pg. 157). Differences in average chloride ion concentration by water year type under the NEPA
Yuba Accord Alternative, compared to the NEPA No Action Alternative would not exceed
about 4 percent except during June, July, and August of dry years when they would range from
5.9 percent (2 mg/l) to 11.5 percent (10 mg/l) higher; and during July of critical years when they
would be 4.3 percent (4 mg/l) higher.
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 24 of the 192 months modeled. During these 24 months,
chloride ion concentrations would be higher under the NEPA Yuba Accord Alternative on 17
occasions and lower on 7 occasions, compared to the NEPA No Action Alternative. Differences
in monthly average chloride ion concentrations under the NEPA Yuba Accord Alternative
would be lower than the NEPA No Action Alternative by ten percent or more (up to 16.6
percent (25 mg/l)) on two occasions and higher by ten percent or more (up to 23.9 percent (22
mg/l)) during 7 of the 192 months modeled (Appendix F5, 6 vs. 5, pg. 158 through 169).
Monthly mean chloride ion concentrations from October through September are presented in
Table 9-178.
Temporal patterns in chloride ion concentrations under the NEPA Yuba Accord Alternative in
the Delta are similar in nature to those previously discussed for salinity.
Table 9-178. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Highway 4 (CCWD
Los Vaqueros Intake) from October Through September Over the 16-year Simulation Period Under
the NEPA Yuba Accord Alternative and the NEPA No Action Alternative
Alternative
NEPA Yuba
Accord
Alternative
NEPA No
Action
Alternative

Oct

Monthly Mean Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May

Jun

Jul

Aug

Sep

140.6

124.4

115.2

109.2

80.0

49.6

40.3

42.4

46.7

61.9

87.1

123.1

143.4

125.8

116.0

109.5

80.4

49.8

40.3

42.2

45.3

58.3

82.8

123.9

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-179).
Table 9-179. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at
Highway 4 (CCWD Los Vaqueros Intake, for Periods with Refined Modeling Assumptions, Under
the NEPA Yuba Accord Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

174

194

160

79

169

189

155

78

1987

148

119

122

48

150

125

127

49

1990

127

150

146

57

126

144

135

56

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-5
-5
-6
-1
(-3%) (-3%)
(-3%)
(-1%)
2
6
4
1
(1%)
(5%)
(4%)
(1%)
-1
-6
-12
-1
(-1%) (-4%)
(-8%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.
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While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-25: Changes in chloride concentrations in CCWD Pumping Plant #1 (Rock Slough)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for CCWD Pumping Plant #1
(Rock Slough) is 250 mg/l from October through September.
Long-term average chloride ion concentrations at CCWD Pumping Plant #1 (Rock Slough)
under the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative,
would range from 2.1 percent (4 mg/l) lower in October to 5.1 percent (5 mg/l) higher in July
and August (Appendix F5, 6 vs. 5, pg. 170). Differences in average chloride ion concentration
by water year type under the NEPA Yuba Accord Alternative, compared to the NEPA No
Action Alternative would not exceed about 5 percent except during July and August of dry
years when they would be up to about 10 percent (10 mg/l and 16 mg/l) higher.
Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 150 mg/l under either the NEPA No Action Alternative or NEPA No Action Alternative.
Differences in chloride ion concentrations equal to or greater than 5 percent occur during 20 of
the 192 months modeled. During these 20 months, chloride ion concentrations would be higher
under the NEPA Yuba Accord Alternative on 17 occasions and lower on 3 occasions, compared
to the NEPA No Action Alternative.
Differences in monthly average chloride ion
concentrations under the NEPA Yuba Accord Alternative would be lower than the NEPA No
Action Alternative by ten percent or more (up to 18.1 percent (34 mg/l)) on one occasions and
higher by ten percent or more (up to 24.4 percent (28 mg/l)) during 6 of the 192 months
modeled (Appendix F5, 6 vs. 5, pg. 171 through 182). Monthly mean chloride ion
concentrations from October through September are presented in Table 9-180.
Table 9-180. Monthly Mean Chloride Ion Concentrations (mg/l) CCWD Pumping Plant #1 (Rock
Slough) from October Through September Over the 16-year Simulation Period Under the NEPA
Yuba Accord Alternative and the NEPA No Action Alternative
Alternative
NEPA Yuba
Accord
Alternative
NEPA No
Action
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May
Jun

Oct

Nov

166.0

148.0

133.1

127.6

98.4

66.7

58.5

45.2

169.5

149.5

134.0

127.6

98.6

66.9

58.5

45.0

Jul

Aug

Sep

49.0

74.5

107.4

141.8

47.8

70.9

102.2

142.6

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-181).

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-218

Chapter 9

Surface Water Quality

Table 9-181. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at CCWD Pumping
Plant #1 (Rock Slough), for Periods with Refined Modeling Assumptions, Under the NEPA Yuba
Accord Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

166

182

152

81

163

179

149

80

1987

173

137

120

66

174

143

124

67

1990

145

156

129

74

145

150

120

73

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-3
-3
-4
-1
(-2%) (-2%)
(-2%)
(-1%)
1
6
4
1
(1%)
(4%)
(3%)
(1%)
-1
-6
-9
-2
(-1%) (-4%)
(-7%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-26: Changes in chloride concentrations in Old River at Rock Slough (CCWD
Intake) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
There is no applicable chloride ion concentration objectives for Old River at Rock Slough
(CCWD Intake) noted in D-1641. However, this location is evaluated to address potential water
quality concerns related to CCWD’s water supply intake.
Long-term average chloride ion concentrations in Old River at Rock Slough under the NEPA
Yuba Accord Alternative, compared to the NEPA No Action Alternative, would range from 2.1
percent (3 mg/l) lower in October to 6.5 percent higher (4 mg/l) in July (Appendix F5, 6 vs. 5,
pg. 183). Differences in average chloride ion concentration by water year type under the NEPA
Yuba Accord Alternative, compared to the NEPA No Action Alternative would not exceed 5
percent except during September of below normal years when they would be about 7 percent
(10 mg/l) lower, and during July and August of dry years when they would be up to about 12
percent (13 mg/l) higher.
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 26 of the 192 months modeled. During these 26 months,
chloride ion concentrations would be higher under the NEPA Yuba Accord Alternative on 19
occasions and lower on 7 occasions, compared to the NEPA No Action Alternative. Differences
in monthly average chloride ion concentrations under the NEPA Yuba Accord Alternative
would be lower by ten percent or more on 3 occasions (up to 17.5 percent (31 mg/l)) during the
192 months modeled and higher by ten percent or more (up to 25.0 percent (26 mg/l)) during 7
of the 192 months modeled (Appendix F5, 6 vs. 5, pg. 184 through 195). Monthly mean chloride
ion concentrations from October through September are presented in Table 9-182.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-183).
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Table 9-182. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Rock Slough
(CCWD Intake) from October Through September Over the 16-year Simulation Period Under the
NEPA Yuba Accord Alternative and the NEPA No Action Alternative
Alternative
NEPA Yuba
Accord
Alternative
NEPA No
Action
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

161.5

138.5

132.6

115.9

79.7

42.7

32.5

164.9

140.1

133.6

116.1

80.3

43.0

32.4

Jun

Jul

Aug

Sep

34.4

41.6

70.3

103.4

147.9

34.2

40.3

65.9

98.8

149.5

Table 9-183. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at Rock
Slough (CCWD Intake), for Periods with Refined Modeling Assumptions, Under the NEPA Yuba
Accord Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

211

217

167

65

204

212

161

64

1987

170

129

128

42

172

136

133

42

1990

145

175

147

50

144

167

134

49

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-7
-6
-6
-1
(-3%) (-3%)
(-4%)
(-1%)
3
8
5
0
(2%)
(6%)
(4%)
(1%)
-1
-9
-13
-1
(-1%) (-5%)
(-9%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-27: Changes in chloride concentrations in West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the West Canal at the
mouth of Clifton Court Forebay (SWP Banks Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) under the NEPA Yuba Accord Alternative, compared to
those under the NEPA No Action Alternative, would range from 1.7 percent (2 mg/l) lower in
October to 5.8 percent (4 mg/l) higher in August (Appendix F5, 6 vs. 5, pg. 195). Differences in
average chloride ion concentration by water year type under the NEPA Yuba Accord
Alternative, compared to the NEPA No Action Alternative would not exceed 5 percent except
during July and August of dry years when they would be about 10 percent (11 mg/l) higher
under the NEPA Yuba Accord Alternative.
Over the entire 16-year simulation period, monthly mean chloride concentrations would not
exceed 250 mg/l under either the NEPA Yuba Accord Alternative or the NEPA No Action
Alternative (Appendix F5, 6 vs. 5, pg. 196 through 208). However, differences in chloride ion
concentrations would be equal to or greater than 5 percent during 19 of the 192 months
modeled. During these 19 months, chloride ion concentrations under the NEPA Yuba Accord
Alternative, compared to the NEPA No Action Alternative would be higher under the NEPA
Yuba Accord Alternative on 14 occasions and lower on 5 occasions, compared to the NEPA No
Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 9-220

Chapter 9

Surface Water Quality

Action Alternative. Differences in chloride ion concentrations equal to or greater than ten
percent occur during 8 of the 192 months modeled, and would be higher (up to 18.5 percent (15
mg/l)) on 7 occasions and would not be lower (by 15.1 percent (17 mg/l)) on one occasion.
Monthly mean chloride ion concentrations from October through September are presented in
Table 9-184.
Table 9-184. Monthly Mean Chloride Ion Concentrations (mg/l) in West Canal at the Mouth of
Clifton Court Forebay (SWP Banks Pumping Plant) from October Through September Over the 16year Simulation Period Under the NEPA No Action Alternative and the NEPA No Action Alternative
Alternative
NEPA No
Action
Alternative
NEPA No
Action
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

106.3

101.2

90.8

89.0

69.8

49.7

40.8

108.1

102.3

91.5

89.3

70.0

50.0

40.8

Jun

Jul

Aug

Sep

42.3

47.2

51.8

68.0

91.5

42.3

46.5

49.3

64.3

92.1

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-185).
Table 9-185. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in West Canal at the
Mouth of Clifton Court Forebay (SWP Banks Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the NEPA Yuba Accord Alternative, Compared to the NEPA No Action
Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

127

154

135

83

124

150

130

82

1987

116

101

104

54

117

104

107

55

1990

102

113

131

62

101

109

121

60

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-4
-4
-4
-1
(-3%) (-2%)
(-3%)
(-2%)
1
4
3
1
(1%)
(4%)
(3%)
(1%)
-1
-4
-9
-2
(-1%) (-3%)
(-7%)
(-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-28: Changes in chloride concentrations in Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the Delta-Mendota Canal
at the Jones Pumping Plant (CVP Jones Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) under the NEPA Yuba Accord Alternative, compared to the
NEPA No Action Alternative, would range from 1.4 percent (2 mg/l) lower in October to 2.5
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percent (2 mg/l) higher in July and August (Appendix F5, 6 vs. 5, pg. 209). Differences in
average chloride ion concentration by water year type under the NEPA Yuba Accord
Alternative, compared to the NEPA No Action Alternative would not exceed approximately 3
percent except during July and August of dry years when they would be up to about 6 and 7
percent (5 mg/l and 8 mg/l) higher and June of critical years when they would be about 3
percent (3 mg/l) higher.
Over the entire 16-year simulation period, monthly mean chloride concentrations would not
exceed 250 mg/l under either the NEPA Yuba Accord Alternative or the NEPA No Action
Alternative (Appendix F5, 6 vs. 5, pg. 210 through 221). However, differences in chloride ion
concentrations equal to or greater than 5 percent occurred during 11 of the 192 months
modeled. During these 11 months, chloride ion concentrations would be higher under the
NEPA Yuba Accord Alternative on 9 occasions and lower on 2 occasions. Differences in
chloride ion concentrations equal to or greater than 10 percent occur during 1 (lower by up to
13.0 percent (14 mg/l)) of the 192 months modeled under the NEPA Yuba Accord Alternative,
compared to the NEPA No Action Alternative. Monthly mean chloride ion concentrations from
October through September are presented in Table 9-186.
Table 9-186. Monthly Mean Chloride Ion Concentrations (mg/l) in Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant)from October Through September Over the 16year Simulation Period Under the NEPA Accord Alternative and the NEPA No Action Alternative
Alternative
NEPA Yuba
Accord
Alternative
NEPA No
Action
Alternative

Oct

Monthly Mean Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May

Jun

Jul

Aug

Sep

107.9

100.9

92.8

89.2

71.2

62.1

48.3

48.3

62.9

70.4

87.1

118.6

109.4

101.7

93.3

89.5

71.4

62.2

48.3

48.2

61.6

68.7

84.9

119.4

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-187).
Table 9-187. Differences in Monthly Mean Chloride Ion Concentrations (mg/l) in Delta-Mendota
Canal at the Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the NEPA Yuba Accord Alternative, Compared to the NEPA No Action
Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

1976

123

144

139

115

120

141

137

115

1987

113

115

120

85

113

117

122

85

1990

109

119

135

82

109

116

127

82

a

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-3
-3
-2
-1
(-2%) (-2%)
(-2%)
(-1%)
0
2
2
0
(0%)
(1%)
(2%)
(0%)
0
-3
-7
0
(0%)
(-3%)
(-5%)
(0%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
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impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-29: Changes in chloride concentrations in Middle River at Victoria Canal that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
There is no applicable chloride ion concentration objectives in Middle River at Victoria Canal
noted in D-1641. However, Middle River at Victoria Canal is an indicator of central Delta water
quality and water quality at the Victoria Island agricultural siphons, and is therefore evaluated.
Long-term average chloride ion concentrations in Middle River at Victoria Canal under the
NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative, would range
from 1.2 percent (1 mg/l) lower in October to 4.0 percent (2 mg/l) higher in August (Appendix
F5, 6 vs. 5, pg. 222). Differences in average chloride ion concentration by water year type under
the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative would not
exceed 5 percent except during July and August of dry years when they would be up to 11
percent (8 mg/l) higher.
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 18 of the 192 months modeled (Appendix F5, 6 vs. 5, pg. 223
through 234). During these 18 months, chloride ion concentrations would be higher under the
NEPA Yuba Accord Alternative on 13 occasions and lower on 5 occasions. Differences in
monthly average chloride ion concentrations under the NEPA Yuba Accord Alternative would
be higher than the NEPA No Action Alternative by ten percent or more (up to 17.6 percent (9
mg/l)) during 5 of the 192 months modeled. Monthly mean chloride ion concentrations from
October through September are presented in Table 9-188.
Table 9-188. Monthly Mean Chloride Ion Concentrations (mg/l) in Middle River at Victoria Canal
from October Through September Over the 16-year Simulation Period Under the NEPA No Action
Alternative and the NEPA No Action Alternative
Alternative
NEPA Yuba
Accord
Alternative
NEPA No
Action
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

74.1

75.8

67.7

72.4

61.4

49.4

44.3

75.0

76.3

68.1

72.7

61.6

49.6

44.3

Jun

Jul

Aug

Sep

46.9

47.9

42.2

48.9

62.1

46.8

46.5

40.7

47.1

62.6

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-189).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
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Table 9-189. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Middle River at
Victoria Canal, for Periods with Refined Modeling Assumptions, Under the NEPA Yuba Accord
Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

1976

84

111

107

80

82

108

105

79

1987

86

79

88

55

86

82

90

56

1990

75

80

109

60

75

78

102

59

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-2
-2
-3
-1
(-2%) (-2%)
(-3%)
(-1%)
0
2
3
1
(0%)
(3%)
(3%)
(1%)
0
-2
-7
-1
(-1%) (-3%)
(-6%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.8-30: Changes in chloride concentrations at the Stockton Intake that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
There is no applicable chloride ion concentration objectives at the Stockton Intake noted in D1641. However, this location is evaluated to address potential water quality concerns associated
with the City of Stockton’s water supply intake.
Long-term average chloride ion concentrations at the Stockton Intake under the NEPA Yuba
Accord Alternative, compared to those under the NEPA No Action Alternative, would range
from 1.2 percent (1 mg/l) lower in September to 5.5 percent (2 mg/l) higher in July (Appendix
F5, 6 vs. 5, pg. 235). Differences in average chloride ion concentration by water year type would
not exceed approximately 5 percent except during July, August, and September of dry years
when they would be up to 11 percent (5 mg/l) higher.
Over the entire 16-year simulation period, differences in chloride ion concentrations under the
NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative equal to or
greater than 5 percent occurred during 23 of the 192 months modeled. During these 23 months,
chloride ion concentrations would be higher on 17 occasions and lower on 6 occasions.
Differences in monthly mean chloride ion concentrations would be higher than the NEPA No
Action Alternative by ten percent or more (up to 21.8 percent (8 mg/l)) during 6 of the 192
months modeled (Appendix F5, 6 vs. 5, pg. 236 through 247). Monthly mean chloride ion
concentrations from October through September are presented in Table 9-190.
Table 9-190. Monthly Mean Chloride Ion Concentrations (mg/l) at the Stockton Intake from
October Through September Over the 16-year Simulation Period Under the NEPA Yuba Accord
Alternative and the NEPA No Action Alternative
Alternative
NEPA Yuba
Accord
Alternative
NEPA No
Action
Alternative

Monthly Mean Chloride Ion Concentration (mg/l)
Dec
Jan
Feb
Mar
Apr
May

Oct

Nov

59.4

56.5

54.3

57.5

48.7

37.8

38.5

60.1

56.8

54.6

57.7

48.9

37.9

38.5

Jun

Jul

Aug

Sep

40.4

30.4

31.0

37.7

51.3

40.2

29.3

29.4

36.0

51.9

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-191).
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Table 9-191. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at the Stockton
Intake, for Periods with Refined Modeling Assumptions, Under the NEPA Yuba Accord Alternative,
Compared to the NEPA No Action Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Yuba Accord Alternative
Dec
Jan
Feb
Mar

1976

80

94

87

50

77

91

84

50

1987

66

60

69

39

67

62

72

39

1990

58

76

86

42

58

72

80

42

a

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-3
-3
-3
-1
(-3%) (-3%)
(-3%)
(-1%)
1
3
3
1
(1%)
(5%)
(4%)
(2%)
0
-3
-6
0
(-1%) (-5%)
(-7%)
(-1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Yuba Accord Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.8-31: Changes in DOC concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There are no DOC objectives noted in D-1641 for any location within the Delta. However,
consideration of data regarding the average DOC concentrations in the Delta, assumed levels of
natural variation, and assumed relationships between DOC concentrations and THM formation
in drinking water has resulted in establishment of a monthly change significance criterion for
DOC of 0.4 mg/l (see Section 9.2.2.1).
Long-term average DOC concentrations at Highway 4 under the NEPA Yuba Accord
Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to the NEPA
No Action Alternative during all months of the year (Appendix F5, 6 vs. 5, pg. 248). In addition,
changes in average DOC concentrations by water year type under the NEPA Yuba Accord
Alternative, relative to the NEPA No Action Alternative, would not exceed 0.1 mg/l. Monthly
average DOC concentrations also would remain similar under each alternative, with a
maximum absolute change of 0.1 mg/l. Consequently, changes in the monthly average DOC
concentrations would not exceed the monthly change significance criteria, and therefore,
implementation of the NEPA Yuba Accord Alternative would have a less than significant
impact on Delta water quality.
Impact 9.2.8-32: Changes in DOC concentrations in Old River at Rock Slough (CCWD Intake)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
Long-term average DOC concentrations in the Old River at Rock Slough under the NEPA Yuba
Accord Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to the
NEPA No Action Alternative during all months of the year. In addition, changes in average
DOC concentrations by water year type under the NEPA Yuba Accord Alternative, relative to
the NEPA No Action Alternative, would not exceed 0.1 mg/l. Monthly average DOC
concentrations would be equivalent under each alternative (Appendix F5, 6 vs. 5, pg. 261).
Consequently, changes in the monthly average DOC concentrations would not exceed the
significance criteria, and therefore, implementation of the NEPA Yuba Accord Alternative
would have a less than significant impact on Delta water quality.
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Impact 9.2.8-33: Changes in DOC concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) that could result in degraded water quality conditions or
adverse effects to designated beneficial uses in the Delta
Long-term average DOC concentrations at Clifton Court Forebay under the NEPA Yuba Accord
Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to the NEPA
No Action Alternative during all months of the year. In addition, changes in average DOC
concentrations by water year type under the NEPA Yuba Accord Alternative, relative to the
NEPA No Action Alternative, would not exceed 0.1 mg/l.
Monthly average DOC
concentrations would be equivalent under each alternative (Appendix F5, 6 vs. 5, pg. 274).
Consequently, changes in the monthly average DOC concentrations would not exceed the
monthly change significance criteria, and therefore, implementation of the NEPA Yuba Accord
Alternative would have a less than significant impact on Delta water quality.
Impact 9.2.8-34: Changes in DOC concentrations in Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) that could result in degraded water quality conditions or
adverse effects to designated beneficial uses
Long-term average DOC concentrations at Jones Pumping Plant under the NEPA Yuba Accord
Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to the NEPA
No Action Alternative during all months of the year. In addition, there would be no changes in
average DOC concentrations by water year type under the NEPA Yuba Accord Alternative.
Monthly average DOC concentrations also would remain similar under each alternative, with a
maximum absolute change of 0.1 mg/l (Appendix F5, 6 vs. 5, pg. 287). Consequently, changes
in the monthly average DOC concentrations would not exceed the significance criteria, and
therefore, implementation of the NEPA Yuba Accord Alternative would have a less than
significant impact on Delta water quality.
Impact 9.2.8-35: Changes in monthly mean flows in the Old River at Bacon Island that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
Differences in long-term average monthly flows in the Old River at Bacon Island under the
NEPA Yuba Accord Alternative (1,438 cfs), relative to the NEPA No Action Alternative (1,520
cfs), would not exceed approximately 5 percent (Appendix F5, 6 vs. 5, pg. 300). The direction of
flow under both the NEPA Yuba Accord Alternative and the NEPA No Action Alternative
moves towards the Delta pumps during all months and water years except during April of wet
years. The magnitude to flows moving towards Delta pumps during February through May of
all water years would be essentially equivalent or reduced during most months and water years
under the NEPA Yuba Accord Alternative.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 68 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 128 months (Appendix F5, 6 vs. 5, pg.
301 through 312).
Overall, potential changes in monthly mean flows under the NEPA Yuba Accord Alternative,
compared to those under the NEPA No Action Alternative would not be of sufficient frequency
and magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore,
the NEPA Yuba Accord Alternative would have a less than significant impact on Delta water
quality.
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Impact 9.2.8-36: Changes in monthly mean flows in the Middle River at Middle River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Differences in long-term average monthly flows and average monthly flows by water year type
in the Middle River at Middle River would not exceed about 4 percent under the NEPA Yuba
Accord Alternative (3,429 cfs), relative to the NEPA No Action Alternative (3,323 cfs) (Appendix
F5, 6 vs. 5, pg. 313). The direction of flow under both the NEPA Yuba Accord Alternative and
the NEPA No Action Alternative moves towards the Delta pumps during all months and water
years. Magnitude of flows moving towards Delta pumps under the NEPA Yuba Accord and
NEPA No Action alternatives during December through June would be reduced, and would be
essentially equivalent under the NEPA Yuba Accord Alternative, relative to the NEPA No
Action Alternative during most months and water years.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 61 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 131 months (Appendix F5, 6 vs. 5, pg.
314 through 365).
Overall, potential changes in monthly mean flows under the NEPA Yuba Accord Alternative,
compared to the NEPA No Action Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
NEPA Yuba Accord Alternative would have a less than significant impact on Delta water
quality.
Impact 9.2.8-37: Changes in monthly mean flows in the Middle River at Mowry Bridge that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average monthly flows in the Middle River at Mowry Bridge would be essentially
equivalent (0 cfs to 1 cfs) during most months under the NEPA Yuba Accord Alternative,
relative to the NEPA No Action Alternative (Appendix F5, 6 vs. 5, pg. 326). The direction of
flow under both the NEPA Yuba Accord Alternative and the NEPA No Action Alternative
moves away from the Delta pumps and is also essentially equivalent during most months and
water years with the exception of June of critically years.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 67 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 125 months (Appendix F5, 6 vs. 5, pg.
327 through 338).
Overall, potential changes in monthly mean flows under the NEPA Yuba Accord Alternative,
compared to the NEPA No Action Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
NEPA Yuba Accord Alternative would have a less than significant impact on Delta water
quality.
Impact 9.2.8-38: Decreases in San Luis Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Historically, the CVP and SWP have cooperated to try to maintain San Luis Reservoir above 300
TAF in response to the low-point problem and thus, avoid adverse impacts to water quality.
Combined CVP/SWP San Luis Reservoir long-term average monthly storage and monthly
storage by water year type under the NEPA Yuba Accord Alternative, relative to the NEPA No
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Action Alternative, would be essentially equivalent. Combined average CVP/SWP storage also
would be essentially equivalent during most water years except during dry and critical years
when storage would be up to 4 percent lower (153 vs. 159 TAF) under the NEPA Yuba Accord
Alternative (Appendix F4, 6 vs. 5, pgs. 1339 and 1376). However, there would be no additional
months under the NEPA Yuba Accord Alternative, relative to the NEPA No Action Alternative,
when the combined CVP/SWP monthly mean reservoir storage drops below 300 TAF
(Appendix F4, 6 vs. 5. pg. 1340 through 1351; and 1377 through 1388). Therefore, the NEPA
Yuba Accord Alternative would have a less than significant impact on water quality in San Luis
Reservoir.

9.2.9

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
NEPA MODIFIED FLOW ALTERNATIVE COMPARED TO THE NEPA NO
ACTION ALTERNATIVE

Impact 9.2.9-1: Decreases in New Bullards Bar Reservoir storage that could result in degraded
water quality conditions or adverse effects to designated beneficial uses
Over the 72-year simulation period, differences in long-term average end-of-month storage and
end-of-month storage by water year type under the NEPA Modified Flow Alternative relative
to the NEPA No Action Alternative would not exceed 10 percent (558 vs. 617 TAF) (Appendix
F4, 7 vs. 5, pg. 50) except during September of critical years when storage under the CEQA
Modified Flow Alternative would be up to 14 percent higher (483 vs. 422 TAF). During months
when reservoir storage volumes are typically lowest63, differences in end-of-month mean
storage would range from 4 percent lower (644 vs. 669 TAF) in August to about 6 percent lower
(569 vs. 603 TAF) in October and November under the NEPA Modified Flow Alternative,
compared to the NEPA No Action Alternative (Appendix F4, 7 vs. 5, pg. 51 through 62).
Differences in mean end-of-month storage during all other months would not exceed 3 percent
(584 vs. 604 TAF). During periods exhibiting the lowest reservoir storage conditions64 occurring
in October and November, which includes the lowest monthly storage conditions on record for
New Bullards Bar Reservoir, storage would be on average about 10 percent higher about 70
percent of the time (Appendix F4, 7 vs. 5, pg. 75 through 86) under the NEPA Modified Flow
Alternative, compared to the NEPA No Action Alternative.
Generally, a greater volume of water present in the reservoir equates to a greater amount of
dilution regarding any constituent of concern that may be present in the water. However, the
magnitude and frequency (i.e., up to 4 percent lower during some months) of the changes in
reservoir storage levels simulated under the NEPA Modified Flow Alternative, relative to the
NEPA No Action Alternative, would not be likely to cause metals and other constituents of
concern that may be concentrated in the sediments at the bottom of the reservoir to be resuspended and degrade long-term water quality. In addition, decreases in water quality in
New Bullards Bar due to increases in water temperature are unlikely to occur due to its steepsided conical shape, which creates sufficient water depths to maintain a large cold pool
reservoir under all operational reservoir levels throughout the year.
Overall, the potential changes in reservoir in end-of-month reservoir storage under the NEPA
Modified Flow Alternative, relative to the NEPA No Action Alternative would not be
substantial enough to adversely affect water quality in New Bullards Bar Reservoir. Therefore,

63
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Generally, ranging from August through November in the lower Yuba River.
The lowest 25 percent of the cumulative probability storage distribution.
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the NEPA Modified Flow Alternative would have a less than significant impact on water
quality in New Bullards Bar Reservoir.
Impact 9.2.9-2: Changes in monthly mean flows in the lower Yuba River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
During the seasonal high flow period (i.e., December through June), long-term average flows in
the lower Yuba River at Smartville would range from essentially equivalent (2,853 vs. 2,845 cfs)
in March to approximately 7 percent lower (2,084 vs. 2,243 cfs) in December under the NEPA
Modified Flow Alternative, compared to the NEPA No Action Alternative over the 72-year
simulation period (Appendix F4, 7 vs. 5, pg. 100). During the seasonal low flow period65, longterm average flows in the lower Yuba River at Smartville would range from approximately 20
percent higher (1,884 vs. 1,578 cfs) in August to approximately 6 percent lower (1,091 vs. 1,160
cfs) in November under the NEPA Modified Flow Alternative. During typically low flow
conditions66 occurring from August through November, flows would be on average about 5
percent to 15 percent lower about 20 percent to 30 percent of the time in August and September;
and 30 percent to 10 percent higher about 70 percent of the time in October and November
(Appendix F4, 7 vs. 5, pg. 125 through 136) under the NEPA Modified Flow Alternative,
compared to the NEPA No Action Alternative.
During the seasonal high flow period, long-term average flows in the lower Yuba River at
Marysville would range from essentially equivalent (3,263 vs. 3,256 cfs) in March, to
approximately 7 percent lower (2,265 vs. 2,424 cfs) in December under the NEPA Modified Flow
Alternative, compared to the NEPA No Action Alternative (Appendix F4, 7 vs. 5, pg. 272).
During the seasonal low flow period (i.e., August, September, October, and November), longterm average flows in the lower Yuba River at Marysville would range from approximately 40
percent higher (1,004 vs. 700 cfs) in August to approximately 6 percent lower (1,056 vs. 1,128 cfs)
in November under the NEPA Modified Flow Alternative. During typically low flow
conditions from August through November, flows under the NEPA Modified Flow Alternative
would be on average about 30 percent to 15 percent lower about 100 percent to 40 percent of the
time in August and September; and 3 percent to 4 percent higher 50 percent to 95 percent of the
time in October and November under the NEPA Modified Flow Alternative, compared to the
NEPA No Action Alternative (Appendix F4, 7 vs. 5, pg. 297 through 308).
Overall, lower Yuba River flows under the NEPA Modified Flow Alternative would change
substantially compared to those under the NEPA No Action Alternative. Slight changes in the
frequency and magnitude of flows in the lower Yuba River under the NEPA Modified Flow
Alternative would not result in any long-term impacts to designated beneficial uses, existing
regulatory standards, degradation of general water quality. Therefore, the NEPA Modified
Flow Alternative would have a less than significant impact on water quality in the lower Yuba
River.
Impact 9.2.9-3: Changes in monthly mean water temperatures in the lower Yuba River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average water temperatures in the lower Yuba River at Smartville under the NEPA
Modified Flow Alternative, compared to those under the NEPA No Action Alternative would
be essentially equivalent (less than 0.3ºF difference) during all months. Long-term average
65
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Generally ranging from August through November in the lower Yuba River.
The lowest 25 percent of the cumulative probability flow distribution.
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water temperatures by water year type would range from 0.4ºF lower in August of wet years to
0.4ºF higher in January of below normal years and May of critical years (Appendix F4, 7 vs. 5,
pg. 174). Long-term average water temperatures at Marysville under the NEPA Modified Flow
Alternative would range from 1.5ºF lower in July to 0.8ºF higher in May and June. Long-term
average water temperatures by water year type would range from 2.6ºF lower in July of above
normal years to 3.1ºF higher in June of critical years. Additionally, long-term average monthly
water temperatures and average monthly water temperatures by water year in the lower Yuba
River would not exceed 67ºF under the NEPA Modified Flow Alternative, relative to the NEPA
No Action Alternative.
Under the NEPA Modified Flow Alternative, long-term average water temperatures at
Daguerre Point Dam during the April through July period would range from 0.7ºF lower in July
and August to 0.3ºF higher in May compared to those under the NEPA No Action Alternative
(Appendix F4, 7 vs. 5, pg. 223). However, water temperatures during these times would not
exceed about 60ºF under either alternative. For all water years, average monthly water
temperatures at Daguerre Point Dam under the NEPA Modified Flow Alternative would range
from 1.0ºF lower in July and August of above normal years to 0.9ºF higher in May of critical
years and generally would remain below 60ºF. There would be no occurrences under either the
NEPA Modified Flow Alternative or the NEPA No Action Alternative during which monthly
mean water temperatures would exceed 65ºF (Appendix F4, 7 vs. 5, pg. 248 through 259).
Overall, lower Yuba River water temperatures under the NEPA Modified Flow Alternative
would be similar to the NEPA No Action Alternative. Water temperature changes occurring in
the lower Yuba River would not be sufficient frequency and magnitude to result in adverse
impacts to designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the
NEPA Modified Flow Alternative would have a less than significant impact on water quality in
the lower Yuba River.
Impact 9.2.9-4: Decreases in Oroville Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses
Long-term average end-of-month Oroville Reservoir storage and average monthly storage by
water year type would be essentially equivalent67 (up to 7 TAF difference) under the NEPA
Modified Flow Alternative (2,929 TAF), and NEPA No Action Alternative (2,936 TAF)
(Appendix F4, 7 vs. 5, pg. 406). During all months, the end-of-month cumulative reservoir
storage distributions would be equivalent under the NEPA Modified Flow Alternative, relative
to the NEPA No Action Alternative over 90 percent of the time (Appendix F4, 7 vs. 5, pg. 431
through 442). Therefore, the NEPA Modified Flow Alternative would have a less than
significant impact on water quality in Oroville Reservoir.
Impact 9.2.9-5: Changes in monthly mean flows in the Feather River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly flows or average monthly flows
by water year type in the Feather River below the Fish Barrier Dam under the NEPA Modified
Flow Alternative, relative to the NEPA No Action Alternative (Appendix F4, 7 vs. 5, pg. 505).
Long-term average monthly flows in the Feather River below the Thermalito Afterbay Outlet
would range from 1.9 percent higher (3,669 vs. 3,600 cfs) in May to 1.6 percent lower (2,719 vs.
2,763 cfs) in October under the NEPA Modified Flow Alternative, relative to the NEPA No
Essentially equivalent refers to relative percent differences in storage volume between the alternative and the basis
of comparison that are less than 1 percent.
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Action Alternative (Appendix F4, 7 vs. 5, pg. 603). Long-term average monthly flows in the
Feather River at the mouth under the NEPA Modified Flow Alternative would be up to
approximately 6 percent higher (5,853 vs. 5,545 cfs) in August to approximately 2 percent lower
(5,893 vs. 6,024 cfs)in December (Appendix F4, 7 vs. 5, pg. 775). Decreases in average monthly
flow below the Thermalito Afterbay Outlet and at the mouth of the Feather River would range
from 1 percent lower (3,206 vs. 3,237 cfs) to approximately 16 percent lower (2,902 vs. 3,454 cfs)
during all water years.
During low flow conditions occurring from September through November, below the
Thermalito Afterbay Outlet under the NEPA Modified Flow Alternative would be essentially
equivalent about 70 to 95 percent of the time (Appendix F4, 7 vs. 5, pg. 628 through 639).
During low flow conditions at the mouth of the Feather River occurring from September
through November, flows under the NEPA Modified Flow Alternative would be essentially
equivalent about 50 percent of the time, and higher about 50 percent of the time (Appendix F4, 7
vs. 5, pg. 800 through 811).
Overall, lower Feather River flows under the NEPA Modified Flow Alternative would not
substantially change compared to those under the NEPA No Action Alternative and, thus,
would not be expected to degrade water quality or adversely affect beneficial uses. Therefore,
the NEPA Modified Flow Alternative would have a less than significant impact on water
quality in the lower Feather River.
Impact 9.2.9-6: Changes in monthly mean water temperatures in the Feather River that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
There would be no differences in long-term average monthly water temperatures or average
monthly water temperatures by water year type under the NEPA Modified Flow Alternative,
relative to the NEPA No Action Alternative below the Fish Barrier Dam (Appendix F4, 7 vs. 5,
pg. 554).
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type in the lower Feather River below the
Thermalito Afterbay Outlet (Appendix F4, 7 vs. 5, pg. 677) would be essentially equivalent (no
change to 0.3ºF difference). Differences in water temperatures at the mouth (Appendix F4, 7 vs.
5, pg. 824) under the NEPA Modified Flow Alternative, relative to the NEPA No Action
Alternative would be essentially equivalent during most months and water years. Differences
that occur generally would not exceed 0.4ºF. Water temperatures below the Thermalito
Afterbay Outlet would be essentially equivalent during all months under the NEPA Modified
Flow Alternative, relative to the NEPA No Action Alternative, 95 percent to 100 percent of the
time over the cumulative water temperature distribution (Appendix F4, 7 vs. 5, pg. 707 through
713). At the mouth of the Feather River, water temperatures would be essentially equivalent
about 95 percent to 100 percent of the time during all months of the cumulative water
temperature distribution with the exception of May through August (Appendix F4, 7 vs. 5, pg.
849 through 860). During May water temperatures would be essentially equivalent about 70
percent of the time and higher up to 1.2ºF about 30 percent of the time. During the highest 25
percent of the cumulative water temperature distribution (i.e., highest 25 percent of water
temperatures), water temperatures in May would be on average 0.5ºF higher about 60 percent of
the time and essentially equivalent for the remainder of the distribution. During June water
temperatures would be essentially equivalent about 80 percent of the time and higher up to
0.6ºF about 20 percent of the time. During the highest 25 percent of the cumulative water
temperature distribution (i.e., highest 25 percent of water temperatures), water temperatures in
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June would be on average 0.4ºF higher about 40 percent of the time and essentially equivalent
for the remainder of the distribution. During July, water temperatures would be essentially
equivalent about 40 percent of the time and slightly lower 60 percent of the time over the
cumulative water temperature distribution. During August, water temperatures under the
NEPA Modified Flow Alternative, would be essentially equivalent about 5 percent of the time
and slightly lower 95 percent of the time over the cumulative water temperature distribution,
relative to the NEPA No Action Alternative.
Overall, lower Feather River water temperatures under the NEPA Modified Flow Alternative
would be similar to the NEPA No Action Alternative. Water temperature changes occurring in
the lower Feather River would not be sufficient frequency and magnitude to result in adverse
impacts to designated beneficial uses (e.g., agriculture) or regulatory standards. Therefore, the
NEPA Modified Flow Alternative would have a less than significant impact on water quality in
the lower Feather River.
Impact 9.2.9-7: Changes in monthly mean flows in the Sacramento River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses
Long-term average monthly flows in the Sacramento River below the confluence of the Feather
River and at Freeport under the NEPA Modified Flow Alternative, relative to the NEPA No
Action Alternative would be essentially equivalent during all months except July and August
which would be up to 2.5 percent higher (12,710 vs. 12,402 cfs) (Appendix F4, 7 vs. 5, pgs. 882
and 1005). Decreases in average monthly flow below the Feather River confluence and at
Freeport would not exceed 6 percent (10,208 vs. 10,759 cfs) during all water years. In addition,
during July, August, September, and October of all water years except critical years, flows
would be higher up to about 4 percent (13,055 vs. 12,498 cfs) or essentially equivalent (no
change to 6 cfs higher) under the NEPA Modified Flow Alternative. Therefore, the NEPA
Modified Flow Alternative would have a less than significant impact on water quality in the
Sacramento River.
Impact 9.2.9-8: Changes in monthly mean water temperatures in the Sacramento River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Over the 72-year period of simulation, long-term average monthly water temperatures and
average monthly water temperatures by water year type in the Sacramento River below the
Feather River confluence (Appendix F4, 7 vs. 5, pg. 956) and at Freeport (Appendix F4, 7 vs. 5,
pg. 1054) under the NEPA Modified Flow Alternative, relative to the NEPA No Action
Alternative would be essentially equivalent (0ºF to 0.3ºF difference) except during July and
August of wet years below the Feather River confluence when they would be up to 0.4ºF lower
below the Feather River confluence.
Water temperatures below the Feather River confluence and at Freeport would be essentially
equivalent approximately 90 to 100 percent of the time over the cumulative water temperature
distribution (Appendix F4, 7 vs. 5, pg. 981 through 992 and 1079 through 1090). Therefore, the
NEPA Modified Flow Alternative, compared to the NEPA No Action Alternative, would have a
less than significant impact on water quality in the Sacramento River.
Impact 9.2.9-9: Changes to the monthly mean location of X2 that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The location of the estuarine salinity gradient is regulated during the months of February
through June by the location of X2 objective in the 1995 WQCP (D-1641). The X2 location must
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remain downstream of the Confluence of the Sacramento and San Joaquin rivers68 (River
Kilometer 81, located upstream from the Golden Gate Bridge) for the entire 5-month period.
The X2 objective also specifies the number of days each month that that location of X2 must be
downstream of Chipps Island (RK 74) or downstream of Roe Island69 (RK 64). However, due to
DSM2 modeling limitations these two locations are not evaluated (see Section 9.2.1.2).
The long-term average monthly mean X2 location from February through June under the NEPA
Modified Flow Alternative and the NEPA No Project Alternative are presented in Table 9-192.
During all months of the year, the long-term average and average location of X2 by water year
would remain essentially equivalent during most months under NEPA Modified Flow
Alternative, relative to the NEPA No Project Alternative over the 72-year simulation period.
Differences in X2 location under the NEPA Modified Flow Alternative, relative to the NEPA No
Action Alternative would not exceed 0.4 percent (Appendix F4, 7 vs. 5, pg. 1189).
Table 9-192. Long-term Average Monthly Mean X2 Location (RK) from February Through June
Under the NEPA Modified Flow Alternative and the NEPA No Action Alternative
Long-term Averagea Monthly Mean X2 Location (RK)
Alternative
Feb
Mar
Apr
NEPA Modified Flow Alternative
72.2
67.0
66.4
NEPA No Action Alternative
72.1
66.9
66.3
a

May
68.1
68.0

Jun
70.6
70.4

Over the 72-year simulation period

There would be 5 additional occurrences under the NEPA Modified Flow Alternative,
compared to the NEPA No Action Alternative when the monthly mean X2 location would be
upstream of river kilometer 81; 1 time in January of below normal years, 1 time February of
above normal years and 1 time in dry water years, and 2 times in June of critical years. The
magnitude of these upstream shifts in X2 location would be 1.3 km, 1.0 km, 0.6 km, 1.3 km, and
1.3 km (Appendix F4, 7 vs. 5, pg. 1192 through 1201). However, the frequency at which these
shifts in X2 location would occur would be unlikely to substantially impact water quality or
beneficial uses in the Delta.
Delta outflow objectives established in SWRCB D-1641 extend throughout the year. For the
February though June period under the NEPA Modified Flow Alternative, Delta outflow
objectives are met by compliance with the X2 objective. Delta outflow objectives are met during
the remaining months of the year by a minimum outflow schedule, as defined in the SWRCB D1641. Overall, simulated changes in the monthly mean X2 location under the NEPA Modified
Flow Alternative, compared to the NEPA No Action Alternative, would not be of sufficient
magnitude or frequency to adversely impact water quality resources in the Delta. Therefore,
the NEPA Modified Flow Alternative would result in a less than significant impact on Delta
water quality.
Impact 9.2.9-10: Changes to monthly mean Delta outflow that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
As described above, Delta outflow objectives established in SWRCB D-1641 extend throughout
the year and are met by compliance with the X2 objective during the February though June
period. Delta outflow objectives are met during the remaining months of the year by a
minimum outflow schedule, as defined in the SWRCB D-1641. Over the entire 72-year period of
simulated October through September outflows, differences in long-term average Delta
outflows and average monthly outflows by water year type under the NEPA Modified Flow
68
69

Also referred to as Collinsville.
Also referred to as the Port Chicago EC monitoring station.
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Alternative, relative to the NEPA No Action Alternative would not exceed 5 percent, which
would occur during May of a critical water year (5,362 vs. 5,670 cfs, respectively) (Appendix F4,
7 vs. 5, pg. 1140). Average monthly flows under both the NEPA Modified Flow Alternative and
the NEPA No Action Alternative would meet minimum outflow requirements, as defined in the
SWRCB D-1641. Therefore, the NEPA Modified Flow Alternative would have a less than
significant impact on Delta water quality.
Impact 9.2.9-11: Changes to the monthly mean E/I ratios that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
The Delta E/I ratio limits, established in SWRCB D-1641, specify that up to 35 percent of Delta
inflows may be exported during the February through June period, and up to 65 percent of
Delta inflows may be exported during the remaining months (i.e., July through January). These
limits would be consistently met under both the NEPA Modified Flow Alternative and the
NEPA No Project Alternative. In addition, there would be no measurable differences in average
monthly E/I ratios between the NEPA Modified Flow Alternative and the NEPA No Action
Alternative during most months, and differences that would occur would not exceed 2 percent
except during May and June of critical years when E/I ratios would be 4 percent (E/I = 1)
higher and 17 percent (E/I = 3) lower (Appendix F4, 7 vs. 5, pg. 1238). Therefore, the NEPA
Modified Flow Alternative would have a less than significant impact on Delta water quality.
Impact 9.2.9-12: Salinity changes in the Sacramento River at Emmaton that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Emmaton during the April
through August period range from 450 to 2,780 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Emmaton under the NEPA Modified Flow Alternative, relative
to the No Action Alternative, would range from 1.0 percent lower in August (15 μS/cm) and
September (20 μS/cm)to 6.5 percent (32 μS/cm) higher in May. Average salinities by water
year type would decrease by four percent or more (up to 7.7 percent (141 μS/cm)) during
September of above normal years. Average salinities by water year type would increase by five
percent or more (up to 9.2 percent (31 μS/cm)) during May of dry years (Appendix F5, 7 vs. 5,
pg. 1).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Modified
Flow Alternative would be lower than the NEPA No Action Alternative by ten percent or more
(up to 14.6 percent (257 μS/cm)) during 3 of the 192 months modeled, and would be higher by
ten percent or more (up to 22.5 percent (175 μS/cm)) during 9 of the 192 months modeled.
Under the NEPA Modified Flow Alternative and NEPA No Action Alternative, modeled EC
values between April and August would comply with D-1641 standards with equal probability.
In addition, during the 12 modeled months in which neither alternative is compliant with D1641 standards, EC conditions would measurably improve (by up to 8.3 percent (186 μS/cm))
under the NEPA Modified Flow Alternative during 7 months, and measurably decline (by up to
13.4 percent (107 μS/cm) during 3 months.
Model output demonstrates that increases in salinity equal to or greater than five percent under
the NEPA Modified Flow Alternative, compared to the NEPA No Action Alternative, generally
would occur during dry and critical years (Table 9-193).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
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periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-194).
Table 9-193. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
by Water Year Type, Under the NEPA Modified Flow Alternative, Compared to the NEPA No Action
Alternative
Increases ≥ 5%
(min - max)a
------341 – 1,387
576 - 4,394

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
Month(s) and Number of Occurrencesb
------------6 - 16
Jan (1), May (2), Jun (2), Jul (1), Aug (1)
5 - 23
Oct (1), Mar (1), May (3), Jun (3), Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

Table 9-194. Differences in Monthly Mean Salinity (μS/cm) in the Sacramento River at Emmaton,
for Periods with Refined Modeling Assumptions, Under the NEPA Modified Flow Alternative,
Compared to the NEPA No Action Alternative

Year

Monthly Mean Salinity (μS/cm)
NEPA Modified Flow
Alternative
NEPA No Action Alternative
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar

1976

1,339

1,296

785

368

1,349

1,317

781

367

1987

2,002

1,103

499

237

1,855

1,000

485

237

1990

1,562

822

526

536

1,581

740

496

576

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
11
21
-4
-1
(1%)
(2%)
(-1%)
(0%)
-148
-104
-14
-1
(-7%)
(-9%)
(-3%)
(0%)
19
-82
-30
39
(1%)
(-10%) (-6%)
(7%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.9-13: Salinity changes in the San Joaquin River at Jersey Point that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Depending on the water year type, applicable EC objectives for Jersey Point during the April
through August period range from 450 to 2,200 μS/cm. During other months (i.e., September
through March), there are no EC objectives at this location.
Long-term average salinities at Jersey Point under the NEPA Modified Flow Alternative,
relative to the NEPA No Action Alternative, would range from 1.0 percent (11 μS/cm) lower in
January to 4.2 percent (16 μS/cm) higher in May. In addition average salinities by water year
type would decrease by five percent or more (5.6 percent (128 μS/cm)) during September of
above normal years and would increase by five percent or more (6.0 percent (43 μS/cm)) during
May of critical years (Appendix F5, 7 vs. 5, pg. 14).
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Over the entire 16-year simulation period, monthly average salinities under the NEPA Modified
Flow Alternative would be lower than the NEPA No Action Alternative by ten percent or more
(up to 10.8 percent (236 μS/cm)) during 2 of the 192 months modeled, and higher by ten percent
or more (up to 17.2 percent (90 μS/cm)) during 6 of the 192 months modeled. As a result of the
decreases in monthly average salinities under the NEPA Modified Flow Alternative, modeled
The EC values between April and August under the NEPA Modified Flow Alternative and the
NEPA No Action Alternative would comply with D-1641 standards with equal probability. In
addition, during the 23 months in which neither alterative would comply with D-1641 salinity
standards, EC conditions would measurably improve (by up to 4.7 percent (143 μS/cm)) under
the NEPA Modified Flow Alternative during 2 months, and measurably decline (by up to 14.2
percent (259 μS/cm)) during 16 months (Appendix F5, 7 vs. 5, pg. 15 through 26). Model output
demonstrates that increases in salinity equal to or greater than five percent under the NEPA
Modified Flow Alternative, compared to the NEPA No Action Alternative, generally would
occur during dry and critical years (Table 9-195).
Table 9-195. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, by Water Year Type, Under the NEPA Modified Flow Alternative, Compared to the NEPA No
Action Alternative
Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

Increases ≥ 5%
a
(min - max)
------303 – 2,381
417 – 2,258

Salinity Change (μS/cm)
% Difference
a
(min - max)
Month(s) and Number of Occurrencesb
------------6 - 14
Jan (1), May (2), Jun (2), Jul (1), Aug (1), Sep (1)
8 - 17
May (2), Jun (2), Jul (1), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

b

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-196).
Table 9-196. Differences in Monthly Mean Salinity (μS/cm) in the San Joaquin River at Jersey
Point, for Periods with Refined Modeling Assumptions, Under the NEPA Modified Flow Alternative,
Compared to the NEPA No Action Alternative
Monthly Mean Salinity (μS/cm)
Year

a

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

2,394

1,983

1,346

606

2,359

1,938

1,327

603

1987

1,940

1,475

1,120

454

1,761

1,320

1,075

448

1990

1,848

1,753

1,088

641

1,823

1,629

997

640

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-34
-45
-19
-3
(-1%) (-2%)
(-1%)
(0%)
-179
-156
-45
-5
(-9%) (-11%) (-4%)
(-1%)
-25
-124
-91
0
(-1%) (-7%)
(-8%)
(0%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
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less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.9-14: Salinity changes in the San Joaquin River at Airport Way Bridge (Vernalis)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Airport Way
Bridge (Vernalis) are 700 μS/cm during the April through August period, and 1,000 μS/cm
during the September through March period.
Long-term average salinities and average salinities by water year type under the NEPA
Modified Flow Alternative would indicate no change in EC values, relative to the NEPA No
Action Alternative (Appendix F5, 7 vs. 5, pg. 27). Similarly, monthly average salinities would
also be identical under each alternative, and consequently do not indicate changes in the ability
to meet D-1641 compliance standards. Therefore, the NEPA Modified Flow Alternative would
have a less than significant impact on Delta water quality.
Impact 9.2.9-15: Salinity changes in the San Joaquin River at Brandt Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the San Joaquin River at Brandt Bridge
are 700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities and average salinities by water year type under the NEPA
Modified Flow Alternative would have only negligible changes in EC values (i.e., up to 0.2
percent (2 μS/cm)), relative to the NEPA No Action Alternative (Appendix F5, 7 vs. 5, pg. 40).
Monthly average salinities also would remain similar under each alternative, with only 7 of the
192 months modeled indicating any difference and a maximum relative change of 1.0 percent (6
μS/cm) (Appendix F5, 7 vs. 5, pg. 41 through 52). Consequently, monthly average salinities
would meet D-1641 compliance standards. Therefore, implementation of the NEPA Modified
Flow Alternative would have a less than significant impact on Delta water quality.
Impact 9.2.9-16: Salinity changes in Middle River near Old River that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Middle River near Old River are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities at Middle River under the NEPA Modified Flow Alternative,
relative to the NEPA No Action Alternative, would range from 0.7 percent (3 μS/cm) lower in
February to 1.2 percent (5 μS/cm) higher in August. In addition, changes in average salinities
by water year type under the NEPA Modified Flow Alternative, relative to the NEPA No Action
Alternative, would not exceed 3 percent (10 μS/cm) (Appendix F5, 7 vs. 5, pg. 53). Monthly
average salinities under both alternatives would comply with D-1641 standards. Therefore,
implementation of the NEPA Modified Flow Alternative would have a less than significant
impact on Delta water quality.
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Impact 9.2.9-17: Salinity changes in Old River at Tracy Road Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
During all water year types, applicable EC objectives for the Old River at Tracy Road Bridge are
700 μS/cm during the April through August period, and 1,000 μS/cm during the September
through March period.
Long-term average salinities under the NEPA Modified Flow Alternative would range from less
than or equal to 1 percent (0 μS/cm to 4 μS/cm lower) from October through May and
September to 1.6 percent (7 μS/cm and 9 μS/cm) higher in June and August. In addition,
changes in average salinities by water year type under the NEPA Modified Flow Alternative,
relative to the NEPA No Action Alternative, would not exceed 3.0 percent (18 μS/cm)
(Appendix F5, 7 vs. 5, pg. 66). Monthly average salinities under both alternatives would
comply with D-1641 standards. Therefore, implementation of the NEPA Modified Flow
Alternative would have a less than significant impact on Delta water quality.
Impact 9.2.9-18: Salinity changes in Old River at Highway 4 (CCWD Los Vaqueros Intake) that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
CCWD’s Los Vaqueros Intake and pumping plant is located just upstream of the Highway 4
Bridge. Because the Los Vaqueros Intake is located directly on Old River and is several miles
upstream from the mouth of Rock Slough, the EC measurements at the Los Vaqueros Intake are
usually lower than corresponding EC measurements at CCWD’s Pumping Plant #1
(Reclamation and DWR 2005). Los Vaqueros Reservoir is used to provide emergency storage
and water quality “blending” water to reduce chloride concentrations in CCWD’s delivered
water. As described in Reclamation’s OCAP (Reclamation 2004), CCWD only is able to fill Los
Vaqueros Reservoir when water quality conditions in the Delta are good, which generally
occurs from January through July. There are no applicable EC objectives for Old River at
Highway 4 (CCWD Los Vaqueros Intake) noted in D-1641.
Long-term average salinities at Highway 4 under the NEPA Modified Flow Alternative, relative
to the NEPA No Action Alternative, would range from less than 1 percent (0.2 μS/cm to 5
μS/cm lower) from October through May and September to 2.8 percent (11 μS/cm) higher in
July. Average salinities by water year type would increase by five percent or more (4.9 percent
(26 μS/cm)) during July of critical years (Appendix F5, 7 vs. 5, pg. 79).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Modified
Flow Alternative would be lower than the NEPA No Action Alternative by ten percent or more
(up to 12.5 percent (87 μS/cm)) during 1 of the 192 months modeled, and higher by ten percent
or more (up to 15.8 percent (77 μS/cm)) during 2 of the 192 months modeled (Appendix F5, 7
vs. 5, pg. 81 through 91).
Model output demonstrates that increases in salinity equal to or greater than five percent under
the NEPA Modified Flow Alternative, compared to the NEPA No Action Alternative, generally
would occur during dry and critical years (Table 9-197).
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-198).
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Table 9-197. Differences in Monthly Mean Salinity (μS/cm) in the Old River at Highway 4 (Los
Vaqueros Intake), by Water Year Type, Under the NEPA Modified Flow Alternative, Compared to
the NEPA No Action Alternative
Increases ≥ 5%
(min - max)a
------363 - 776
380 - 771

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
(min - max)a
------6 - 12
6 - 16

Month(s) and Number of
Occurrencesb
__
----Jun (1), Jul (1), Aug (1), Sep (1)
Jun (2), Jul (2), Aug (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

Table 9-198. Differences in Monthly Mean Salinity (μS/cm) in Old River at Highway 4 (CCWD Los
Vaqueros Intake), for Periods with Refined Modeling Assumptions, Under the NEPA Modified Flow
Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Salinity (μS/cm)

a

Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

787

856

737

453

769

839

718

449

1987

695

594

605

402

679

535

574

396

1990

620

701

689

460

616

671

638

449

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-19
-18
-20
-4
(-2%) (-2%) (-3%) (-1%)
-16
-59
-32
-6
(-2%) (-10%) (-5%) (-1%)
-3
-30
-51
-11
(-1%) (-4%) (-7%) (-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.9-19: Salinity changes at CCWD Pumping Plant #1 that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta
Sources of chlorides in Rock Slough include seawater, which intrudes into the Delta when
freshwater outflow from the Delta is low, local drainage and seepage from adjacent lands, and
the Sacramento and San Joaquin rivers. However, seawater and local drainage are of primary
concern (DWR 2003b). There are no applicable EC objectives for CCWD Pumping Plant #1
noted in D-1641.
Long-term average salinities at CCWD Pumping Plant #1 under the NEPA Modified Flow
Alternative, relative to the No Project Alternative, would range from less than 1 percent (0.1
μS/cm to 5.5 μS/cm lower) in October through May and September to 2.8 percent (10 μS/cm)
higher in June. Average salinities by water year type would increase by 5 percent (26 μS/cm)
during June of critical years (Appendix F5, 7 vs. 5, pg. 92).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Modified
Flow Alternative would be lower than the NEPA No Action Alternative by ten percent or more
(up to 13.9 percent (116 μS/cm)) during 2 of the 192 months modeled, would be higher than the
NEPA No Action Alternative by ten percent or more (up to 17.3 percent (100 μS/cm)) during 4
of the 192 months modeled (Appendix F5, 7 vs. 5, pg. 93 through 104).
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Model output demonstrates that increases in salinity equal to or greater than five percent under
the NEPA Modified Flow Alternative, compared to the NEPA No Action Alternative, generally
would occur during dry and critical years (Table 9-199).
Table 9-199. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, by
Water Year Type, Under the NEPA Modified Flow Alternative, Compared to the NEPA No Action
Alternative
Increases ≥ 5%
a
(min - max)
------724 - 930
381 - 888

Water Year
Wet
Above Normal
Below Normal
Dry
Critical
a

b

Salinity Change (μS/cm)
% Difference
a
(min - max)
------6 - 12
7 - 17

Month(s) and Number of
b
Occurrences
------Jul (1), Aug (1), Sep (1)
Jun (2), Jul (1), Aug (1), Sep (1)

Values represent the minimum and maximum salinities occurring in a particular water year type over the 16-year simulation
period.
Values in parentheses represent the number of occurrences in which monthly mean salinity is equal to or greater than 5
percent., relative to the basis of comparison.

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-200).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Table 9-200. Differences in Monthly Mean Salinity (μS/cm) in the CCWD Pumping Plant #1, for
Periods with Refined Modeling Assumptions, Under the NEPA Modified Flow Alternative,
Compared to the NEPA No Action Alternative
Monthly Mean Salinity (μS/cm)

a

Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

886

1,005

865

459

865

985

841

455

1987

793

659

693

434

784

587

655

427

1990

686

786

765

480

682

754

705

465

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-22
-20
-24
-4
(-2%) (-2%) (-3%) (-1%)
-9
-72
-38
-7
(-1%) (-11%) (-5%) (-2%)
-4
-32
-60
-14
(-1%) (-4%) (-8%) (-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.9-20: Salinity changes in the West Canal at the mouth of Clifton Court Forebay
(SWP Banks Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The SWP Banks Pumping Plant supplies water to the South Bay Aqueduct and the California
Aqueduct. The applicable EC objective for the West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) is 1,000 μS/cm between October and September.
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Long-term average salinities at Clifton Court Forebay under the NEPA Modified Flow
Alternative, relative to the No Project Alternative, range from less than 1 percent (0.1 μS/cm to
3 μS/cm lower) in October through May and September to 2.5 percent (9 μS/cm and 11 μS/cm)
higher in July and August. Average salinities by water year type would not exceed five percent
or more (Appendix F5, 7 vs. 5, pg. 105).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Modified
Flow Alternative would be lower than the NEPA No Action Alternative by ten percent (11.1
percent (67 μS/cm)) during 1 of the 192 months modeled and higher than the NEPA No Action
Alternative by ten percent or more (up to 12.8 percent (61 μS/cm)) during 2 of the 192 months
modeled (Appendix F5, 7 vs. 5, pg. 106 through 117). Modeled monthly average EC values
under both alternatives between October and September would consistently comply with D1641 standards.
As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-201).
Table 9-201. Differences in Monthly Mean Salinity (μS/cm) in the West Canal at the Mouth of
Clifton Court Forebay (SWP Intake), for Periods with Refined Modeling Assumptions, Under the
NEPA Modified Flow Alternative, Compared to the NEPA No Action Alternative

Year

Monthly Mean Salinity (μS/cm)
NEPA Modified Flow
Alternative
NEPA No Action Alternative
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar

1976

682

766

705

509

667

751

691

506

1987

620

588

597

505

613

554

571

502

1990

583

620

662

544

582

598

618

547

a

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-15
-16
-14
-4
(-2%) (-2%)
(-2%)
(-1%)
-7
-33
-26
-3
(-1%) (-6%)
(-4%)
(-1%)
-1
-23
-44
3
(0%)
(-4%)
(-7%)
(1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.9-21: Salinity changes in the Delta-Mendota Canal at the Jones Pumping Plant
(CVP Jones Pumping Plant) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses
The Delta-Mendota Canal at the Jones Pumping Plant supplies drinking water to Jones and
other communities. The applicable EC objective for the Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) is 1,000 μS/cm between October and September.
Long-term average salinities at Jones Pumping Plant under the NEPA Modified Flow
Alternative, relative to the NEPA No Action Alternative, would range from less than 1 percent
(0.1 μS/cm higher to 3 μS/cm lower) in October through May and September to 1.6 percent (7
μS/cm) higher in June. In addition, average salinities by water year type would not exceed four
percent (17 μS/cm) or more during any month or water year type (Appendix F5, 7 vs. 5, pg.
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118). Modeled monthly average EC values under both alternatives between October and
September would consistently comply with D-1641 standards (Appendix F5, 7 vs. 5, pg. 119
through 130). Therefore, the NEPA Modified Flow Alternative would have a less than
significant impact on Delta water quality.
Impact 9.2.9-22: Salinity changes at Middle River at Victoria Canal that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
Middle River at Victoria Canal is an indicator of central Delta water quality and the water
quality reach Victoria Island agricultural siphons. There are no applicable EC objectives for
Middle River at Victoria Canal noted in D-1641.
Long-term average salinities at Victoria Canal under the NEPA Modified Flow Alternative,
relative to the NEPA No Action Alternative, would range from less than 1 percent (0 μS/cm to 2
μS/cm lower) in October through May and September to 2.0 percent (7 μS/cm) higher in July.
Average salinities by water year type would not exceed five percent or more during any month
or water year type (Appendix F5, 7 vs. 5, pg. 131).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Modified
Flow Alternative would not be lower than the No Project Alternative by ten percent or more,
and would be higher by ten percent or more (10.5 percent (39 μS/cm)) during 1 of the 192
months modeled (Appendix F5, 7 vs. 5, pg. 132 through 143). This increase in salinity under the
NEPA Modified Flow Alternative would not occur with enough frequency to substantially
impact water quality or beneficial uses. Therefore, the NEPA Modified Flow Alternative would
have a less than significant impact on Delta water quality.
Impact 9.2.9-23: Salinity changes at the Stockton Intake that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta
There are no applicable EC objectives for the Stockton Intake noted in D-1641. However, this
location is evaluated to address potential water quality concerns related to the City of
Stockton’s water supply intake.
Long-term average salinities at the Stockton Intake under the NEPA Modified Flow Alternative,
relative to the NEPA No Action Alternative, would range from less than 1 percent (0.2 μS/cm
higher to 2 μS/cm lower) in October through May and September to 2.0 percent (6 μS/cm)
higher in July. Average salinities by water year type would not exceed five percent or more
during any month or water year type (Appendix F5, 7 vs. 5, pg. 144).
Over the entire 16-year simulation period, monthly average salinities under the NEPA Modified
Flow Alternative would not be lower than the NEPA No Action Alternative by ten percent or
more, but would be higher by ten percent or more (up to 10.8 percent (33 μS/cm)) during 2 of
the 192 months modeled (Appendix F5, 7 vs. 5, pg. 145 through 156). This increase in salinity
under the NEPA Modified Flow Alternative would not occur with enough frequency to
substantially impact water quality or beneficial uses. Therefore, the NEPA Modified Flow
Alternative would have a less than significant impact on Delta water quality.
Impact 9.2.9-24: Changes in chloride concentrations in Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There is no applicable chloride ion concentration objective for Old River at Highway 4 (CCWD
Los Vaqueros Intake) noted in D-1641. However, this location is evaluated to address potential
water quality concerns related to CCWD’s water supply intake.
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Long-term average chloride ion concentrations at Highway 4 under the NEPA Modified Flow
Alternative, relative to the NEPA No Action Alternative would range from 1.2 percent lower (2
μS/cm) in January to 5.2 percent (3 μS/cm) higher in July. Differences in average chloride ion
concentration by water year type under the NEPA Modified Flow Alternative would not exceed
about 5 percent except during February of dry years when they would be about 11 percent (11
μS/cm) lower, during September of above normal years when they would be about 5 percent (6
μS/cm) lower, during June of dry years when they would be about 6 percent higher (2 μS/cm),
and during June, July, and August of critical years when they would be about 6 (6 μS/cm) to 7
(7 μS/cm) percent higher (Appendix F5, 7 vs. 5, pg. 157).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 23 of the 192 months modeled. During these 23 months,
chloride ion concentrations would be higher under the NEPA Modified Flow Alternative on 16
occasions and lower on 7 occasions, relative to the NEPA No Action Alternative. Differences in
monthly average chloride ion concentrations under the NEPA Modified Flow Alternative
would be lower by ten percent or more (up to 39.5 percent (48 μS/cm)) during 4 of the 192
months modeled and higher by ten percent or more (up to 24.6 percent (22 μS/cm)) during 7 of
the 192 months modeled (Appendix F5, 7 vs. 5, pg. 158 through 169). Monthly average chloride
ion concentrations from October through September are presented in Table 9-202.
Table 9-202. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Highway 4 (CCWD
Los Vaqueros Intake) from October Through September Over the 16-year Simulation Period Under
the NEPA Modified Flow Alternative and the NEPA No Project Alternative
Alternative
NEPA
Modified Flow
Alternative
NEPA No
Project
Alternative

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

141.8

125.9

115.6

108.2

77.2

49.7

40.4

42.4

47.6

61.3

85.7

124.8

143.4

125.8

116.1

109.5

80.4

49.8

40.3

42.2

45.3

58.3

82.8

123.9

Oct

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-203).
Table 9-203. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at
Highway 4 (CCWD Los Vaqueros Intake, for Periods with Refined Modeling Assumptions, Under
the NEPA Modified Flow Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Chloride Ion Concentration (mg/l)

a

Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

174

194

160

79

169

189

155

78

1987

148

119

122

48

143

103

113

47

1990

127

150

146

57

126

141

132

55

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-5
-5
-6
-1
(-3%) (-3%) (-3%) (-1%)
-5
-17
-9
-1
(-3%) (-14%) (-7%) (-2%)
-1
-8
-14
-2
(-1%) (-6%) (-10%) (-3%)

Values in parentheses represent the relative difference in monthly mean salinity.
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While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.9-25: Changes in chloride concentrations in CCWD Pumping Plant #1 (Rock Slough)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for CCWD Pumping Plant #1
(Rock Slough) is 150 mg/l year-round.
Long-term average chloride ion concentrations at the CCWD Pumping Plant #1 under the
NEPA Modified Flow Alternative, relative to the NEPA No Action Alternative, would range
from 1.2 percent (2 mg/l) lower in October to 5.6 percent (2 mg/l) higher in June. Differences in
average chloride ion concentration by water year type would not exceed 5 percent except
during June of dry years when they would be about 7 percent (3 mg/l) higher and in June, July,
and August of critical years when they would be about 5 percent (6 mg/l) to 8 percent (8 mg/l)
higher (Appendix F5, 7 vs. 5, pg. 170).
Over the entire 16-year simulation period, monthly average chloride concentrations under both
alternatives exceed 150 mg/l during 49 of the 192 months modeled. There would be one
additional occurrence under the NEPA Modified Flow Alternative when chloride
concentrations would exceed 150 mg/l. Differences in chloride ion concentrations would be
equal to or greater than 5 percent during 23 of the 192 months modeled. During these 23
months, chloride ion concentrations would be higher under the NEPA Modified Flow
Alternative on 17 occasions and lower on 6 occasions, relative to the NEPA No Action
Alternative. Differences in chloride ion concentrations equal to or greater than 10 percent occur
during 10 of the 192 months modeled, and would be higher on 7 (up to 25.0 percent (28 mg/l))
occasions and lower on 3 (up to 17.7 percent (33 mg/l)) occasions under the NEPA Modified
Flow Alternative, relative to the NEPA No Action Alternative (Appendix F5, 7 vs. 5, pg. 184
through 195). Monthly average chloride ion concentrations from October through September
are presented in Table 9-204.
Table 9-204. Monthly Mean Chloride Ion Concentrations (mg/l) at CCWD Pumping Plant #1 (Rock
Slough) from October Through September Over the 16-year Simulation Period Under the NEPA
Modified Flow Alternative and the NEPA No Project Alternative
Alternative
NEPA Modified
Flow Alternative
NEPA No
Project
Alternative

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

167.6

149.0

133.6

126.6

97.9

66.8

58.6

45.3

50.5

74.1

105.7

144.0

169.5

149.6

134.0

127.6

98.6

66.9

58.5

45.0

47.8

70.9

102.2

142.6

Oct

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-205).
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Table 9-205. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at CCWD Pumping
Plant #1 (Rock Slough), for Periods with Refined Modeling Assumptions, Under the NEPA
Modified Flow Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Chloride Ion Concentration (mg/l)

a

Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

166

182

152

81

163

179

149

80

1987

173

137

120

66

169

117

111

65

1990

145

156

129

74

144

149

117

72

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-3
-3
-4
-1
(-2%) (-2%) (-2%) (-1%)
-4
-20
-8
-1
(-3%) (-15%) (-7%) (-2%)
-1
-7
-11
-2
(-1%) (-5%) (-9%) (-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.9-26: Changes in chloride concentrations in Old River at Rock Slough (CCWD
Intake) that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
There is no applicable chloride ion concentration objectives for Old River at Rock Slough
(CCWD Intake) noted in D-1641. However, this location is evaluated to address potential water
quality concerns related to CCWD’s water supply intake. Long-term average chloride ion
concentrations in West Canal at the mouth of Clifton Court Forebay (SWP Banks Pumping
Plant) under the NEPA Modified Flow Alternative, relative to the NEPA No Action Alternative,
would range from 4.3 percent (4 mg/l) lower in February to 7.1 percent (3 mg/l) higher in June.
Differences in average chloride ion concentration by water year type under the NEPA Modified
Flow Alternative, relative to the NEPA No Action Alternative would not exceed about 5 percent
except during February of dry years when they would be about 11 percent (12 mg/l) lower,
June of dry years when they would be about 8 percent (2 mg/l) higher, and June and July of
critical years when they would be about 7 percent (8 mg/l) and 8 percent (8 mg/l) higher
(Appendix F5, 7 vs. 5, pg. 183).
Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the NEPA Modified Flow Alternative or the NEPA No Action
Alternative. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent during 25 of the 192 months modeled. During these 25 months, chloride ion
concentrations would be higher under the NEPA Modified Flow Alternative on 18 occasions
and lower on 7 occasions. Differences in chloride ion concentrations equal to or greater than 10
percent occur during 12 of the 192 months modeled, and would be higher on 8 (up to 25.5
percent (26 mg/l)) occasions and lower on 4 (up to 40.1 percent (51 mg/l)) occasions under the
NEPA Modified Flow Alternative (Appendix F5, 7 vs. 5, pg. 184 through 195). Monthly average
chloride ion concentrations from October through September are presented in Table 9-206.
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Table 9-206. Monthly Mean Chloride Ion Concentrations (mg/l) in Old River at Rock Slough
(CCWD Intake) from October Through September Over the 16-year Simulation Period Under the
NEPA Modified Flow Alternative and the NEPA No Project Alternative
Alternative
NEPA Yuba
Accord
Alternative
NEPA No
Project
Alternative

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

162.9

139.9

133.0

114.6

76.9

42.8

32.5

34.5

43.2

69.5

102.1

150.3

164.9

140.1

133.6

116.1

80.3

43.0

32.4

34.2

40.4

65.9

98.8

149.5

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-207).
Table 9-207. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Old River at Rock
Slough (CCWD Intake), for Periods with Refined Modeling Assumptions, Under the NEPA Modified
Flow Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Chloride Ion Concentration (mg/l)

a

Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

211

217

167

65

204

212

161

64

1987

170

129

128

42

162

108

118

41

1990

145

175

147

50

143

164

131

49

Absolute Difference
a
(Relative Difference)
Dec
Jan
Feb
Mar
-7
-6
-6
-1
(-3%) (-3%) (-4%) (-1%)
-8
-21
-10
-1
(-5%) (-16%) (-8%) (-2%)
-2
-11
-16
-2
(-1%) (-6%) (-11%) (-3%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.9-27: Changes in chloride concentrations in West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the West Canal at the
mouth of Clifton Court Forebay (SWP Banks Pumping Plant) is 250 mg/l year round.
Long-term average chloride ion concentrations in West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) under the NEPA Modified Flow Alternative, relative to
the NEPA No Action Alternative, would range from 3.3 percent (2 mg/l) lower in February to
4.4 percent (2 mg/l) higher in August. Differences in average chloride ion concentration by
water year type under the NEPA Modified Flow Alternative, relative to the NEPA No Action
Alternative would not exceed about 5 percent except during February of dry years when they
would be about 9 percent (8 mg/l) lower and in July and August of critical years when they
would be about 7 percent (6 mg/l and 5 mg/l) higher (Appendix F5, 7 vs. 5, pg. 196).
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Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the NEPA Modified Flow Alternative or the NEPA No Action
Alternative. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent during 18 of the 192 months modeled. During these 18 months, chloride ion
concentrations would be higher under the NEPA Modified Flow Alternative on 12 occasions
and lower on 6 occasions, relative to the NEPA No Action Alternative. Differences in chloride
ion concentrations equal to or greater than 10 percent occur during 6 of the 192 months
modeled, and would be higher on 3 (up to 19.1 percent (15 mg/l)) occasions and lower on 3 (up
to 32.2 percent (34 mg/l)) occasions under the NEPA Modified Flow Alternative (Appendix F5,
7 vs. 5, pg. 197 through 208). Monthly average chloride ion concentrations from October
through September are presented in Table 9-208.
Table 9-208. Monthly Mean Chloride Ion Concentrations (mg/l) in West Canal at the Mouth of
Clifton Court Forebay (SWP Banks Pumping Plant) from October Through September Over the 16year Simulation Period Under the NEPA Modified Flow Alternative and the NEPA No Project
Alternative
Alternative
NEPA
Modified Flow
Alternative
NEPA No
Project
Alternative

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

107.3

102.4

91.3

88.5

67.7

49.8

40.9

42.4

47.5

51.5

66.9

92.1

108.1

102.3

91.5

89.3

70.0

50.0

40.9

42.3

46.5

49.3

64.3

92.1

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-209).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Table 9-209. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in West Canal at the
Mouth of Clifton Court Forebay (SWP Banks Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the NEPA Modified Flow Alternative, Compared to the NEPA No Action
Alternative
Monthly Mean Chloride Ion Concentration (mg/l)

a

Year

NEPA No Action Alternative
Dec
Jan
Feb
Mar

NEPA Modified Flow Alternative
Dec
Jan
Feb
Mar

1976

127

154

135

83

124

150

130

82

1987

116

101

104

54

115

90

97

53

1990

102

113

131

62

101

108

119

60

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-4
-4
-4
-1
(-3%) (-2%) (-3%) (-2%)
-2
-11
-7
-1
(-1%) (-11%) (-7%) (-2%)
0
-5
-11
-2
(0%)
(-5%) (-9%) (-4%)

Values in parentheses represent the relative difference in monthly mean salinity.
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Impact 9.2.9-28: Changes in chloride concentrations in Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta
The applicable chloride ion concentration objective under D-1641 for the Delta-Mendota Canal
at the Jones Pumping Plant (CVP Jones Pumping Plant) is 250 mg/l year-round.
Long-term average chloride ion concentrations in Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) under the NEPA Modified Flow Alternative, relative to the
NEPA No Action Alternative, would range from 3.5 percent (3 mg/l) lower in February to 2.6
percent (2 mg/l) higher in June. Differences in average chloride ion concentration by water
year type under the NEPA Modified Flow Alternative, relative to the NEPA No Action
Alternative would not exceed approximately 5 percent except during February of dry years
when they would be about 9 percent (9 mg/l) lower (Appendix F5, 7 vs. 5, pg. 209).
Over the entire 16-year simulation period, monthly average chloride concentrations would not
exceed 250 mg/l under either the NEPA Modified Flow Alternative or the NEPA No Action
Alternative. However, differences in chloride ion concentrations would be equal to or greater
than 5 percent occur during 14 of the 192 months modeled. During these 14 months, chloride
ion concentrations would be higher under the NEPA Modified Flow Alternative on 9 occasions
and lower on 5 occasions, relative to the NEPA No Action Alternative. Differences in chloride
ion concentrations equal to or greater than 10 percent occur during 4 of the 192 months
modeled, and would be higher (up to 11.2 percent (13 mg/l)) on 2 occasions and lower (up to
31.5 percent (38 mg/l)) on 2 occasions under the NEPA Modified Flow Alternative (Appendix
F5, 7 vs. 5, pg. 210 through 221). Monthly average chloride ion concentrations from October
through September are presented in Table 9-210.
Table 9-210. Monthly Mean Chloride Ion Concentrations (mg/l) in Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant)from October Through September Over the 16year Simulation Period Under the NEPA Accord Alternative and the NEPA No Project Alternative
Alternative
NEPA Modified
Flow
Alternative
NEPA No
Project
Alternative

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

108.7

101.7

93.1

89.0

69.0

62.2

48.3

48.3

63.2

70.3

86.4

119.3

109.4

101.7

93.3

89.5

71.5

62.2

48.3

48.2

61.6

68.7

84.9

119.4

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-211).
While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
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Table 9-211. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Delta-Mendota
Canal at the Jones Pumping Plant (CVP Jones Pumping Plant), for Periods with Refined Modeling
Assumptions, Under the NEPA Modified Flow Alternative, Compared to the NEPA No Action
Alternative

Year
1976
1987
1990
a

Monthly Mean Chloride Ion Concentration (mg/l)
NEPA Modified Flow
Absolute Difference
a
Alternative
(Relative Difference)
NEPA No Action Alternative
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar
-3
-3
-2
-1
123
144
139
115
120
141
137
115
(-2%) (-2%)
(-2%)
(-1%)
-1
-4
-4
0
113
115
120
85
112
111
116
85
(-1%) (-4%)
(-3%)
(0%)
0
-4
-9
0
109
119
135
82
109
115
126
82
(0%)
(-4%)
(-7%)
(-1%)

Values in parentheses represent the relative difference in monthly mean salinity.

Impact 9.2.9-29: Changes in chloride concentrations in Middle River at Victoria Canal that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta
There is no applicable chloride ion concentration objectives in Middle River at Victoria Canal
noted in D-1641. However, Middle River at Victoria Canal is an indicator of central Delta water
quality and water quality at the Victoria Island agricultural siphons, and is therefore evaluated.
Long-term average chloride ion concentrations in Middle River at Victoria Canal under the
NEPA Modified Flow Alternative, relative to the NEPA No Action Alternative, would range
from 2.8 percent (2 mg/l) lower in February to 3.9 percent (2 mg/l) higher in July. Differences
in average chloride ion concentration by water year type under the NEPA Modified Flow
Alternative, relative to the NEPA No Action Alternative would not exceed approximately 5
percent except during February of dry years when they would be about 8 percent (6 mg/l)
lower and June and July of critical years when they would be about 5 percent (4 mg/l) and 7
percent (5 mg/l) higher (Appendix F5, 7 vs. 5, pg. 222).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 18 of the 192 months modeled. During these 18 months,
chloride ion concentrations would be higher under the NEPA Modified Flow Alternative on 12
occasions and lower on 6 occasions, relative to the NEPA No Action Alternative. Differences in
chloride ion concentrations equal to or greater than 10 percent occur during 6 of the 192 months
modeled, and would be higher (up to 18.4 percent (10 mg/l)) on 5 occasions and lower by about
29 percent (26 mg/l) on 1 occasion under the NEPA Modified Flow Alternative (Appendix F5, 7
vs. 5, pg. 223 through 234). Monthly average chloride ion concentrations from October through
September are presented in Table 9-212.
Table 9-212. Monthly Mean Chloride Ion Concentrations (mg/l) in Middle River at Victoria Canal
from October Through September Over the 16-year Simulation Period Under the NEPA Modified
Flow Alternative and the NEPA No Project Alternative
Alternative
NEPA Modified
Flow
Alternative
NEPA No
Project
Alternative

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

74.7

76.3

67.9

72.1

59.9

49.5

44.3

46.9

47.9

42.3

48.2

62.4

75.0

76.3

68.1

72.7

61.6

49.6

44.3

46.8

46.5

40.7

47.1

62.6
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As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-213).
Table 9-213. Differences in Monthly Mean Chloride Ion Concentration (mg/l) in Middle River at
Victoria Canal, for Periods with Refined Modeling Assumptions, Under the NEPA Modified Flow
Alternative, Compared to the NEPA No Action Alternative

Year
1976
1987
1990
a

Monthly Mean Chloride Ion Concentration (mg/l)
NEPA Modified Flow
Absolute Difference
NEPA No Action Alternative
Alternative
(Relative Difference)a
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar
Dec
Jan
Feb
Mar
-2
-2
-3
-1
84
111
107
80
82
108
105
79
(-2%) (-2%)
(-3%)
(-1%)
0
-6
-5
-1
86
79
88
55
86
73
83
54
(0%)
(-8%)
(-6%)
(-1%)
0
-3
-8
-1
75
80
109
60
75
77
101
59
(0%)
(-4%)
(-7%)
(-2%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.9-30: Changes in chloride concentrations at the Stockton Intake that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in the Delta
There is no applicable chloride ion concentration objectives at the Stockton Intake noted in D1641. However, this location is evaluated to address potential water quality concerns associated
with the City of Stockton’s water supply intake.
Long-term average chloride ion concentrations at the Stockton Intake under the NEPA Modified
Flow Alternative, relative to the NEPA No Action Alternative, would range from 2.6 percent
lower (1.3 mg/l) in February to 4.5 percent (1.3 mg/l) higher in July. Differences in average
chloride ion concentration by water year type under the NEPA Modified Flow Alternative,
relative to the NEPA No Action Alternative would not exceed approximately 5 percent except
during February of dry years when they would be about 6 percent (4 mg/l) lower, September of
above normal years when they would be about 5 percent (2 mg/l) lower, and June and July of
critical years when they would be about 7 percent (3 mg/l) higher (Appendix F5, 7 vs. 5, pg.
235).
Over the entire 16-year simulation period, differences in chloride ion concentrations equal to or
greater than 5 percent occur during 20 of the 192 months modeled. During these 20 months,
chloride ion concentrations would be higher under the NEPA Modified Flow Alternative on 12
occasions and lower on 8 occasions, relative to the NEPA No Action Alternative. Differences in
monthly average chloride ion concentrations under the NEPA Modified Flow Alternative
would be lower than the NEPA No Action Alternative by ten percent or more (up to 26.1
percent (18 mg/l)) during 3 of the 192 months modeled and higher by ten percent or more (up
to 22.3 percent (8 mg/l)) during 6 of the 192 months modeled (Appendix F5, 7 vs. 5, pg. 236
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through 247). Monthly average chloride ion concentrations from October through September
are presented in Table 9-214.
Table 9-214. Monthly Mean Chloride Ion Concentrations (mg/l) at the Stockton Intake from
October Through September Over the 16-year Simulation Period Under the NEPA Modified Flow
Alternative and the NEPA No Project Alternative
Alternative
NEPA Modified
Flow Alternative
NEPA No
Project
Alternative

Oct

Monthly Average Chloride Ion Concentration (mg/l)
Nov Dec
Jan
Feb
Mar
Apr
May
Jun

Jul

Aug

Sep

59.8

56.9

54.4

57.1

47.6

37.9

38.6

40.4

30.6

30.7

37.0

51.7

60.1

56.8

54.6

57.7

48.9

37.9

38.5

40.2

29.4

29.4

36.0

51.9

As previously described, simplifying assumptions, used to evaluate effects of the various
alternatives, could require additional, more refined assumptions to assess impacts to specific
periods. Through a refinement of the New Bullards Bar Reservoir target operating line (see
Appendix D) for the NEPA No Action Alternative in December, January, February and March
of 1976, 1987, and 1990, additional, refined modeling shows that impacts to Delta water quality
during those months would typically be substantially reduced or eliminated (Table 9-215).
Table 9-215. Differences in Monthly Mean Chloride Ion Concentration (mg/l) at the Stockton
Intake, for Periods with Refined Modeling Assumptions, Under the NEPA Modified Flow
Alternative, Compared to the NEPA No Action Alternative
Monthly Mean Chloride Ion Concentration (mg/l)
NEPA No Action Alternative

a

NEPA Modified Flow Alternative

Year

Dec

Jan

Feb

Mar

Dec

Jan

Feb

Mar

1976

80

94

87

50

77

91

84

50

1987

66

60

69

39

64

53

65

38

1990

58

76

86

42

58

71

78

42

Absolute Difference
(Relative Difference)a
Dec
Jan
Feb
Mar
-3
-3
-3
-1
(-3%) (-3%) (-3%) (-1%)
-2
-7
-4
0
(-3%) (-12%) (-6%) (-1%)
0
-4
-8
-1
(-1%) (-6%) (-9%) (-1%)

Values in parentheses represent the relative difference in monthly mean salinity.

While refined modeling studies conducted for years showing impacts under the simplified
modeling assumptions indicate, that despite more detailed examination, there could still be
impacts, it is anticipated that real-time operational changes would further reduce the impacts to
less than significant levels. Therefore, the NEPA Modified Flow Alternative would have a less
than significant impact on Delta water quality.
Impact 9.2.9-31: Changes in DOC concentrations at Old River at Highway 4 (CCWD Los
Vaqueros Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta
There are no DOC objectives noted in D-1641 for any location within the Delta. However,
consideration of data regarding the average DOC concentrations in the Delta, assumed levels of
natural variation, and assumed relationships between DOC concentrations and THM formation
in drinking water has resulted in establishment of a monthly change significance criterion for
DOC of 0.4 mg/l (see Section 9.2.2.1).
Long-term average DOC concentrations at Highway 4 under the NEPA Modified Flow
Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to the NEPA
No Action Alternative during all months of the year (Appendix F5, 6 vs. 5, pg. 248). In addition,
changes in average DOC concentrations by water year type under the NEPA Modified Flow
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Alternative, relative to the NEPA No Action Alternative, would not exceed 0.1 mg/l. Monthly
average DOC concentrations also would remain similar under each alternative, with a
maximum absolute change of 0.2 mg/l. Consequently, changes in the monthly average DOC
concentrations would not exceed the significance criteria, and therefore, implementation of the
NEPA Modified Flow Alternative would have a less than significant impact on Delta water
quality.
Impact 9.2.9-32: Changes in DOC concentrations at Old River at Rock Slough (CCWD Intake)
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta
Long-term average DOC concentrations in the Old River at Rock Slough under the NEPA
Modified Flow Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change)
to the NEPA No Action Alternative during all months of the year. In addition, changes in
average DOC concentrations by water year type under the NEPA Modified Flow Alternative,
relative to the NEPA No Action Alternative, would not exceed 0.1 mg/l. Monthly average DOC
concentrations also would remain similar under each alternative, with a maximum absolute
change of 0.1 mg/l (Appendix F5, 7 vs. 5, pg. 261). Consequently, changes in the monthly
average DOC concentrations would not exceed significance criteria, and therefore,
implementation of the NEPA Modified Flow Alternative would have a less than significant
impact on Delta water quality.
Impact 9.2.9-33: Changes in DOC concentrations at West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) that could result in degraded water quality conditions or
adverse effects to designated beneficial uses in the Delta
Long-term average DOC concentrations at Clifton Court Forebay under the NEPA Modified
Flow Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to the
NEPA No Action Alternative during all months of the year. In addition, changes in average
DOC concentrations by water year type under the NEPA Modified Flow Alternative, relative to
the NEPA No Action Alternative, would not exceed 0.1 mg/l. Monthly average DOC
concentrations also would remain similar under each alternative, with a maximum absolute
change of 0.1 mg/l (Appendix F5, 7 vs. 5, pg. 274). Consequently, changes in the monthly
average DOC concentrations would not exceed significance criteria, and therefore,
implementation of the NEPA Modified Flow Alternative would have a less than significant
impact on Delta water quality.
Impact 9.2.9-34: Changes in DOC concentrations at Delta-Mendota Canal at the Jones
Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses
Long-term average DOC concentrations at Jones Pumping Plant under the NEPA Modified
Flow Alternative would remain essentially equivalent (i.e., less than 0.1 mg/l change) to the
NEPA No Action Alternative during all months of the year. In addition, changes in average
DOC concentrations by water year type under the NEPA Modified Flow Alternative, relative to
the NEPA No Action Alternative, would not exceed 0.1 mg/l. Monthly average DOC
concentrations also would remain similar under each alternative, with a maximum absolute
change of 0.1 mg/l (Appendix F5, 7 vs. 5, pg. 287). Consequently, changes in the monthly
average DOC concentrations would not exceed significance criteria, and therefore,
implementation of the NEPA Modified Flow Alternative would have a less than significant
impact on Delta water quality.
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Impact 9.2.9-35: Changes in monthly mean flows in the Old River at Bacon Island that could
result in degraded water quality conditions or adverse effects to designated beneficial uses
Differences in long-term average monthly flows in the Old River at Bacon Island under the
NEPA Modified Flow Alternative (1,446 cfs), relative to the NEPA No Action Alternative (1,520
cfs), would not exceed approximately 5 percent (73 cfs higher) during most months (Appendix
F5, 7 vs. 5, pg. 300). The direction of flow under both the NEPA Modified Flow Alternative and
the NEPA No Action Alternative moves towards the Delta pumps during all months and water
years except during April of wet years. The magnitude of flows moving towards Delta pumps
during February through May of all water years would be essentially equivalent or reduced
during most months and water years under the NEPA Modified Flow Alternative. In general,
the magnitude of flows moving towards Delta pumps under the NEPA Modified Flow
Alternative during wet, above normal, and below normal years is between about 2 cfs and
about 160 cfs higher from July through September. Increases in the magnitude of flows moving
towards Delta pumps occur less frequently in dry and critical years and would be between
about 1 cfs and 100 cfs higher compared to the NEPA No Action Alternative.
Over the 16-year simulation period, flows under the NEPA Modified Flow Alternative would
move towards Delta pumps at a higher magnitude (more negative flow) during 45 of the 192
months modeled, and would be essentially equivalent or less negative for the remaining 147
months (Appendix F5, 7 vs. 5, pg. 301 through 312).
Overall, potential changes in monthly mean flows under the NEPA Modified Flow Alternative,
compared to the NEPA No Action Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
NEPA Modified Flow Alternative would have a less than significant impact on Delta water
quality.
Impact 9.2.9-36: Changes in monthly mean flows in the Middle River at Middle River that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Differences in long-term average monthly flows and monthly flow by water year in the Middle
River at Middle River would not exceed about 3 percent under the NEPA Modified Flow
Alternative (2,038 cfs), relative to the NEPA No Action Alternative (2,085 cfs) (Appendix F5, 7
vs. 5, pg. 313). The direction of flow under both the NEPA Modified Flow Alternative and the
NEPA No Action Alternative moves towards the Delta pumps during all months and water
years. The magnitude of flows moving towards Delta pumps under both alternatives during
February through May would be reduced, and would be essentially equivalent during most
months and water years.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 44 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 148 months (Appendix F5, 7 vs. 5, pg.
314 through 325).
Overall, potential changes in monthly mean flows under the NEPA Modified Flow Alternative,
compared to the NEPA No Action Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
NEPA Modified Flow Alternative would have a less than significant impact on Delta water
quality.
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Impact 9.2.9-37: Changes in monthly mean flows in the Middle River at Mowry Bridge that
could result in degraded water quality conditions or adverse effects to designated beneficial
uses
Long-term average monthly flows in the Middle River at Mowry Bridge would be essentially
equivalent (0 cfs to 1 cfs) during most months under the NEPA Modified Flow Alternative,
relative to the NEPA No Action Alternative (Appendix F5, 7 vs. 5, pg. 326). The direction of
flow under both the NEPA Modified Flow Alternative and the NEPA No Action Alternative
moves away from the Delta pumps during most months of wet, above normal, and below
normal water years. During dry and critical years flows under both alternatives move towards
Delta pumps and would be essentially equivalent (less than 1 cfs) during most months.
However, during these times they would be essentially equivalent under the NEPA Modified
Flow Alternative, relative to the NEPA No Action Alternative.
Over the 16-year simulation period, flows would move towards Delta pumps at a higher
magnitude (more negative flow) during 27 of the 192 months modeled, and would be
essentially equivalent or less negative for the remaining 165 months (Appendix F5, 7 vs. 5, pg.
327 through 338).
Overall, potential changes in monthly mean flows under the NEPA Modified Flow Alternative,
compared to the NEPA No Action Alternative would not be of sufficient frequency and
magnitude to cause long-term adverse effects to water quality or beneficial uses. Therefore, the
NEPA Modified Flow Alternative would have a less than significant impact on Delta water
quality.
Impact 9.2.9-38: Decreases in San Luis Reservoir storage that could result in degraded water
quality conditions or adverse effects to designated beneficial uses.
Historically, the CVP and SWP have cooperated to try to maintain San Luis Reservoir above 300
TAF in response to the low-point problem and thus, avoid adverse impacts to water quality.
Combined long-term average monthly CVP and SWP reservoir storage would be essentially
equivalent during most months, and up to 1 percent lower (2 TAF to 4 TAF) during some
months). Combined CVP/SWP average monthly storage by water year type under the NEPA
Modified Flow Alternative would be essentially equivalent except during below normal, dry,
and critical years when storage would be up to 5 percent lower (up to 4 TAF lower) under the
NEPA Modified Flow Alternative, relative to the NEPA No Action Alternative (Appendix F4, 7
vs. 5, pg. 1339 and 1376). Differences in reservoir storage during all months and water years
would not exceed 5 percent (4 TAF). In addition, there would be no additional months under
the NEPA Modified Flow Alternative, relative to the NEPA No Action Alternative when the
combined CVP and SWP monthly mean reservoir storage drops below 300 TAF (Appendix F4, 7
vs. 5. pg. 1340 through 1351; and 1377 through 1388). Therefore, the NEPA Modified Flow
Alternative would have a less than significant impact on water quality in San Luis Reservoir.

9.3

CUMULATIVE IMPACTS

Hydrologic modeling was used to evaluate the cumulative effects of the Yuba Accord
Alternative and other likely changes in CVP/SWP operations on hydrology and water supply.
The proposed projects that have been adequately defined (e.g., in recent project-level
environmental documents or CALSIM II modeling) and that have the potential to contribute to
cumulative impacts are included in the quantitative assessment of the Yuba Accord’s impacts.
For analytical purposes of this EIR/EIS, the projects that are considered well defined and
“reasonably foreseeable” are described in Chapter 21. Additionally, the assumptions used to
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categorize future hydrologic cumulative conditions that are quantitatively simulated using
CALSIM II and the post-processing tools are presented in Appendix D. To the extent feasible,
potential cumulative impacts on resources dependent on hydrology or water supply (e.g., water
quality) are analyzed quantitatively.
Because several projects cannot be accurately
characterized for hydrologic modeling purposes at this time, either due to the nature of the
particular project or because specific operations details are only in the preliminary phases of
development, these projects are evaluated qualitatively.
Only those projects that could affect surface water quality are included in the qualitative
evaluation that is presented in subsequent sections of this chapter. Although most of the
proposed projects described in Chapter 21 could have project-specific impacts that will be
addressed in future project-specific environmental documentation, future implementation of
these projects is not expected to result in cumulative impacts to regional water supply
operations, or water-related and water dependent resources that also could be affected by the
Proposed Project/Action or alternatives (see Chapter 21). For this reason, only the limited
number of projects with the potential to cumulatively impact surface water quality in the
project study area are specifically considered qualitatively in the cumulative impacts analysis
for surface water quality:








Water Storage and Conveyance Projects
• Shasta Lake Water Resources Investigation (Shasta Reservoir Enlargement)
• Upstream of Delta Off-Stream Storage (Sites Reservoir)
• Upper San Joaquin River Storage Project
• In-Delta Storage Program (Delta Wetlands Project)
• Los Vaqueros Reservoir Expansion Project
• Folsom Dam Raise Project
Projects Related to CVP/SWP System Operations
• South Delta Improvements Program (SDIP)
• Delta Cross Channel Re-operation and Through-Delta Facility
• Delta-Mendota Canal/California Aqueduct Intertie
• Long-term CVP and SWP Operations Criteria and Plan
• Central Valley Project Long-term Contract Renewals
• CVP/SWP Integration Proposition
• Isolated Delta Facility
• Delta-Mendota Canal Recirculation Feasibility Study
• Monterey Plus EIR
• Sacramento River Water Reliability Study
• City of Stockton Delta Water Supply Project
• Oroville Facilities FERC Relicensing
Water Transfer and Acquisition Programs
• Dry Year Water Purchase Program
• Delta Improvements Package
• San Joaquin Valley/Southern California Water Exchange
Ecosystem Restoration and Water Quality Improvement Projects
• Bay Area Water Quality and Supply Reliability Program
• Rock Slough and Old River Water Quality Improvement Project
• Contra Costa Water District Alternative Intake Project
• North Delta Flood Control and Ecosystem Restoration Project
• North Bay Aqueduct Improvements
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San Luis Reservoir Low Point Improvement Project
CALFED Ecosystem Restoration Program
San Joaquin River Restoration Settlement Act (Friant Settlement Legislation)
Local Projects in the Yuba Region
• Yuba River Development Project FERC Relicensing
•
•
•



These projects are described in Chapter 21 and qualitatively addressed below.

9.3.1

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
YUBA ACCORD ALTERNATIVE CUMULATIVE CONDITION COMPARED TO
THE EXISTING CONDITION

For CEQA, the purpose of the cumulative analysis is to determine whether the incremental
effects of the Proposed Project (Yuba Accord Alternative) would be expected to be
“cumulatively considerable” when viewed in connection with the effects of past projects, other
current projects, and probable future projects (Public Resources Code Section 21083, subdivision
(b)(2))70.
For NEPA, the scope of an EIS must include “Cumulative actions, which when viewed with
other proposed actions have cumulatively significant impacts and should therefore be
discussed in the same impact statement (40 CFR §1508.25(a)(2)).
Because CEQ regulations for implementing NEPA and the CEQA guidelines contain very
similar requirements for analyzing, and definitions of, cumulative impacts, the discussions of
cumulative impacts of the Yuba Accord Alternative Cumulative Condition relative to the
Existing Condition will be the basis for evaluation of cumulative impacts for both CEQA and
NEPA. In addition, an analysis of the Modified Flow Alternative Cumulative Condition
relative to the Existing Condition is provided to fulfill NEPA requirements.
The following sections describe this analysis for the projects discussed in Section 9.3 above.

9.3.1.1

WATER STORAGE AND CONVEYANCE PROJECTS

Planned water storage projects would allow more water to be stored within the CVP/SWP
system. The added storage would allow improved management of the CVP/SWP system by
increasing operational flexibility and providing additional water supplies to meet Delta water
quality objectives. Future storage reservoirs or expansions of existing reservoirs would not
result in substantial changes in south Delta water quality because operating storage reservoirs
typically involves storing river flows during high flow periods when water quality conditions
are not a concern in the Delta, and releasing flows during high demand summer periods, when
south Delta salinity and DO conditions are less desirable. Water storage and conveyance
projects are not expected to significantly affect cumulative water quality conditions in the south
Delta beyond those discussed for the Yuba Accord Alternative because operating these projects
would require compliance with current Delta flow and water quality objectives.

The “Guide to the California Environmental Quality Act” (Remy et. al. 1999) states that “…although a project may cause
an “individually limited” or “individually minor” incremental impact that, by itself, is not significant, the increment may be
“cumulatively considerable”, and thus significant, when viewed against the backdrop of past, present, and probable future
projects.” (CEQA Guidelines, § 15064, subd. (i)(l), 15065, subd. (c), 15355, subd. (b)).”

70
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PROJECTS RELATED TO CVP/SWP SYSTEM OPERATIONS

Future changes in water demands on CVP and SWP water supplies will affect CVP/SWP
system operations, and could contribute to surface water quality impacts by altering reservoir
storage and river flows as well as Delta inflow, export water supply pumping operations, and
associated Delta outflow. Future river flow patterns and discharge rates would most likely be
governed by established regulatory requirements for anadromous and riverine fish, through
such agencies as USFWS and NMFS, which would prevent flows from increasing or decreasing
in a manner that would be considered harmful to the fisheries. The fluctuations in flow caused
by the cumulative actions would most likely not increase or decrease flows to cause a
cumulatively significant impact to water quality.

9.3.1.3

WATER TRANSFER AND ACQUISITION PROGRAMS

Water transfer and acquisition programs also could contribute to changes in the timing and
quantity of water released from reservoirs, inflow to the Delta, and the CVP/SWP’s ability to
meet Delta water quality objectives. The Yuba Accord Alternative would supplement existing
water supplies and contract amounts, which previously were analyzed in Reclamation’s 2004
OCAP and long-term contract renewal documents. Because additional water supply deliveries
provided by the Yuba Accord Alternative would be within current CVP and SWP delivery
allocations, Yuba Accord water would not be expected to contribute to increased water quality
degradation by increasing the amount of agricultural runoff in the Export Service Area beyond
that which was previously identified in existing environmental documentation. The anticipated
changes in Table A annual allocations for SWP customers (i.e., changes less than 1 percent)
under the Yuba Accord Alternative would not result in cumulative impacts on surface water
quality.
The Yuba Accord Alternative analysis evaluated the potential impacts to rivers and reservoirs
as percent changes in flow, reservoir storage, and water surface elevation. If additional water
transfer programs draw reservoirs down or reduce river flows below the acceptable criteria for
water quality management, the effects could be cumulatively significant. To prevent
cumulatively significant impacts, water agencies would have to cooperatively set release limits
on reservoirs such that the reservoirs would not be drawn down below the levels required to
maintain suitable water quality levels within the reservoirs, especially during the summer
season when water levels are already low within the reservoirs.

9.3.1.4

ECOSYSTEM RESTORATION AND WATER QUALITY IMPROVEMENT PROJECTS

In the last few years, the abundance indices calculated by the IEP demonstrated significant
declines in numerous pelagic fishes in the upper San Francisco Bay-Delta Estuary. A study plan
was developed and intensive data analysis and technical studies have begun into the causes of
the decline. The current conceptual model for why fish abundance has declined abruptly in
recent years assumes at least three general factors that may be acting individually or in
combination to lower pelagic productivity: (1) toxins; (2) invasive species; and (3) water project
operations. Although studies are underway, the ability to understand the implications of
various hypothesized causes of decline is most likely at least a year away (see Section 10.1.4.1).
The outcome of these findings, when available, most likely will necessitate a different suite of
long-term CVP/SWP operations or alternate actions not yet identified.
Additionally, the RWQCB released the draft staff report for the Delta Mercury TMDL in August
of 2005. The RWQCB subsequently released TMDL language in the form of draft basin plan
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amendments to the Sacramento River and San Joaquin River Basin Plan during the summer of
2006. In the “Control of Methylmercury in the Delta Draft Basin Plan Amendment Staff Report”
(RWQCB 2006), it states that the 20-year average total mercury loads from the American River,
Putah Creek, and the Feather River should be reduced by 32 kg/yr from current levels. It is
anticipated by the SWRCB that future TMDL programs fro these watersheds will implement
this reduction. In January 2006, the SWRCB conducted a workshop regarding salinity objectives
for the southern Delta. It is anticipated by the SWRCB that this workshop would serve as a
starting point for the SWRCB to develop and manage comprehensive study plans to address
salinity issues in the southern Delta. The SWRCB expects that the studies conducted could
potentially result in amendments to current regulatory basin plans. It is anticipated by the
SWRCB that this process may require up to two years to complete. These efforts and pending
D-164 salinity objectives will provide additional regulatory compliance standards to assist in
balancing the multiple resource demands on the system in the future.
Additionally, several water quality improvement projects designed to improve water quality
for consumption are included in the cumulative condition. Many of these projects focus on
Delta water quality conditions, and are designed to improve reliability and the quality of source
water supplies and deliveries, either through infrastructure modification or changes to the
location and timing of diversions. The effects of these projects, along with projects designed to
improve water quality for habitat-based reasons, in combination with implementation of the
Yuba Accord Alternative would not be cumulatively significant.

9.3.1.5

LOCAL PROJECTS IN THE YUBA REGION

Of the projects identified above, the Yuba River Development Project FERC Relicensing has the
potential to affect water quality conditions in the Yuba Region. Prior to the expiration of the
Yuba Project FERC license (FERC No. 2246) in 2016, YCWA must undergo a relicensing process
that allows FERC, state and federal resource agencies (CDFG, SWRCB, USFWS, NMFS, etc.),
conservation groups, and the general public to reconsider appropriate operations and land
management for the project in consideration of current social and scientific knowledge. In the
relicensing process, FERC will be obligated to prepare an EA or EIS, which will assess the
environmental consequences of the proposed future operation of the Yuba Project and compare
the potential impacts of proposed alternatives. Along with the EA or EIS, proposed license
terms and conditions, and PM&Es will be considered. FERC likely will issue a Final EA or EIS
and a decision on the license renewal, which is anticipated to include terms and conditions for
operating the hydropower project. However, it is not anticipated that regulatory requirements
resulting from the FERC relicensing process would contribute to potentially significant
cumulative adverse impacts.

9.3.1.6

OTHER CUMULATIVE SURFACE WATER QUALITY IMPACT CONSIDERATIONS

The quantitative operations-related impact considerations for the Yuba Accord Alternative,
relative to the Existing Condition, are discussed in Section 9.2.5. Potential impacts identified in
Section 9.2.5 provide an indication of the potential incremental contributions of the Yuba
Accord Alternative to cumulative impacts. These potential impacts are summarized here:


Impact 9.2.5-1: Decreases in New Bullards Bar Reservoir storage that could result in
degraded water quality conditions or adverse effects to designated beneficial uses –
Less than Significant
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Impact 9.2.5-2: Changes in monthly mean flows in the lower Yuba River that could
result in degraded water quality conditions or adverse effects to designated beneficial
uses – Less than Significant



Impact 9.2.5-3: Changes in monthly mean water temperatures in the lower Yuba River
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses – Less than Significant



Impact 9.2.5-4: Decreases in Oroville Reservoir storage that could result in degraded
water quality conditions or adverse effects to designated beneficial uses – Less than
Significant



Impact 9.2.5-5: Changes in monthly mean flows in the Feather River that could result
in degraded water quality conditions or adverse effects to designated beneficial uses –
Less than Significant



Impact 9.2.5-6: Changes in monthly mean water temperatures in the Feather River that
could result in degraded water quality conditions or adverse effects to designated
beneficial uses – Less than Significant



Impact 9.2.5-7: Changes in monthly mean flows in the Sacramento River that could
result in degraded water quality conditions or adverse effects to designated beneficial
uses– Less than Significant



Impact 9.2.5-8: Changes in monthly mean water temperatures in the Sacramento River
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses– Less than Significant



Impact 9.2.5-9: Changes to the monthly mean location of X2 that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in
the Delta – Less than Significant



Impact 9.2.5-10: Changes to monthly mean Delta outflow that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta –
Less than Significant



Impact 9.2.5-11: Changes to monthly mean E/I ratios that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta –
Less than Significant



Impact 9.2.5-12: Salinity changes in the Sacramento River at Emmaton that could result
in degraded water quality conditions or adverse effects to designated beneficial uses in
the Delta – Less than Significant



Impact 9.2.5-13: Salinity changes in the San Joaquin River at Jersey Point that could
result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta – Less than Significant



Impact 9.2.5-14: Salinity changes in the San Joaquin River at Airport Way Bridge
(Vernalis) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta – Less than Significant



Impact 9.2.5-15: Salinity changes in the San Joaquin River at Brandt Bridge that could
result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta – Less than Significant
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Impact 9.2.5-16: Salinity changes in Middle River near Old River that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in
the Delta - Less than Significant



Impact 9.2.5-17: Salinity changes in Old River at Tracy Road Bridge that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in
the Delta - Less than Significant



Impact 9.2.5-18: Salinity changes in Old River at Highway 4 (CCWD Los Vaqueros
Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta - Less than Significant



Impact 9.2.5-19: Salinity changes at CCWD Pumping Plant #1 that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in
the Delta - Less than Significant



Impact 9.2.5-20: Salinity changes in the West Canal at the mouth of Clifton Court
Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses - Less than Significant



Impact 9.2.5-21: Salinity changes in the Delta-Mendota Canal at the Jones Pumping
Plant (CVP Jones Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses - Less than Significant



Impact 9.2.5-22: Salinity changes at Middle River at Victoria Canal that could result in
degraded water quality conditions or adverse effects to designated beneficial uses in
the Delta - Less than Significant



Impact 9.2.5-23: Salinity changes at the Stockton Intake that could result in degraded
water quality conditions or adverse effects to designated beneficial uses in the Delta Less than Significant



Impact 9.2.5-24: Changes in chloride concentrations in Old River at Highway 4 (CCWD
Los Vaqueros Intake) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses in the Delta - Less than Significant



Impact 9.2.5-25: Changes in chloride concentrations in CCWD Pumping Plant #1 (Rock
Slough) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta - Less than Significant



Impact 9.2.5-26: Changes in chloride concentrations in Old River at Rock Slough
(CCWD Intake) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses in the Delta - Less than Significant



Impact 9.2.5-27: Changes in chloride concentrations in West Canal at the mouth of
Clifton Court Forebay (SWP Banks Pumping Plant) that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta - Less
than Significant



Impact 9.2.5-28: Changes in chloride concentrations in Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water
quality conditions or adverse effects to designated beneficial uses in the Delta - Less
than Significant
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Impact 9.2.5-29: Changes in chloride concentrations in Middle River at Victoria Canal
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses in the Delta - Less than Significant



Impact 9.2.5-30: Changes in chloride concentrations at the Stockton Intake that could
result in degraded water quality conditions or adverse effects to designated beneficial
uses in the Delta – Less than Significant



Impact 9.2.5-31: Changes in DOC concentrations at Old River at Highway 4 (CCWD
Los Vaqueros Intake) that could result in degraded water quality conditions or adverse
effects to designated beneficial uses in the Delta – Less than Significant



Impact 9.2.5-32: Changes in DOC concentrations at Old River at Rock Slough (CCWD
Intake) that could result in degraded water quality conditions or adverse effects to
designated beneficial uses in the Delta – Less than Significant



Impact 9.2.5-33: Changes in DOC concentrations at West Canal at the mouth of Clifton
Court Forebay (SWP Banks Pumping Plant) that could result in degraded water quality
conditions or adverse effects to designated beneficial uses in the Delta – Less than
Significant



Impact 9.2.5-34: Changes in DOC concentrations at the Delta-Mendota Canal at the
Jones Pumping Plant (CVP Jones Pumping Plant) that could result in degraded water
quality conditions or adverse effects to designated beneficial uses – Less than
Significant



Impact 9.2.5-35: Changes in monthly mean flows in Old River at Bacon Island that
could result in degraded water quality conditions or adverse effects to designated
beneficial uses – Less than Significant



Impact 9.2.5-36: Changes in monthly mean flows in the Middle River at Middle River
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses – Less than Significant



Impact 9.2.5-37: Changes in monthly mean flows in the Middle River at Mowry Bridge
that could result in degraded water quality conditions or adverse effects to designated
beneficial uses – Less than Significant



Impact 9.2.5-38: Decreases in San Luis Reservoir storage that could result in degraded
water quality conditions or adverse effects to designated beneficial uses – Less than
Significant

Although these impacts would be less than significant, the potential nevertheless exists for
cumulative impacts. Cumulative impact determinations are presented nevertheless below, and
are based upon consideration of the quantified Yuba Accord Alternative impacts relative to the
Existing Condition, in combination with the potential impacts of other reasonably foreseeable
projects. These cumulative impact determinations are summarized by region.

9.3.1.7

POTENTIAL FOR CUMULATIVE WATER QUALITY IMPACTS WITHIN THE
PROJECT STUDY AREA

Results from the quantitative analysis generally indicate that direct project-related impacts to
water quality would be less than significant. Nevertheless, the Yuba Accord Alternative still
could incrementally contribute to cumulative water quality impacts within the project study
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area. The frequency and magnitude of the quantitative hydrologic changes associated with the
Yuba Accord Alternative and the other qualitative analytical considerations discussed above
both were considered during the development of the overall cumulative impact conclusions
discussed below for the Yuba Accord Alternative Cumulative Condition, relative to the Existing
Condition.
Impact 9.3.1.7-1 Potential for significant cumulative water quality impacts within the Yuba
Region
Of the projects discussed above, the Yuba River Development Project FERC Relicensing has the
potential to affect future water quality conditions in the Yuba Region. However, because FERC
will consider such water quality impacts during the re-licensing process and impose conditions
to mitigate them, significant cumulative impacts on water quality in the Yuba Region are not
expected to occur as a result of implementing the Yuba Accord Alternative in combination with
other reasonably foreseeable future local projects in the Yuba Region. In addition, reasonably
foreseeable future projects outside of the Yuba Region (i.e., CVP/SWP Upstream of the Delta
Region, Delta Region, and Export Service Area) are not expected to result in operational
changes of the Yuba Project, or have any other effects in the Yuba Region. The overall effects on
water quality in the Yuba Region therefore would be minor, and the impacts of the Yuba
Accord Alternative Cumulative Condition, compared to the Existing Condition, on water
quality within the Yuba Region would be less than significant.
Impact 9.3.1.7-2 Potential for significant cumulative water quality impacts within the
CVP/SWP Upstream of the Delta Region
In consideration of the aforementioned qualitative and quantitative cumulative analyses,
significant cumulative impacts on water quality in the CVP/SWP Upstream of the Delta Region
could occur as a result of implementing the Yuba Accord Alternative in combination with other
reasonably foreseeable future.
Future levels of demand for water in California will be addressed through the implementation
of numerous projects, including the previously identified general categories of: water storage
and conveyance projects; projects related to CVP/SWP system operations; and water transfer
and acquisition programs. Presently, it is uncertain how the implementation of the various
projects within these general categories will change the timing, magnitude and frequency of
flows and water temperatures in the CVP/SWP Upstream of the Delta Region. A number of
these projects would be expected to result in increased water availability and therefore
increased CVP/SWP operational flexibility to meet various instream beneficial uses. By
contrast, some of these projects could be expected to result in decreased operational and
management flexibility due to the primary purposes of increased diversions, water supplies and
conveyance.
It can be reasonably assumed that each of these projects will be designed to avoid or minimize
the adverse impacts to water quality associated with its implementation, and therefore
individually will result in less than significant impacts. It can also be reasonably assumed,
however, that the combination of a number of less than significant impacts from these projects
could result in cumulative potentially significant impacts. Therefore, it is concluded that
implementation of the Yuba Accord Alternative in combination with other reasonably
foreseeable projects could result in potentially significant and unavoidable cumulative impacts
to water quality in the CVP/SWP Upstream of the Delta Region.
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Impact 9.3.1.7-3 Potential for significant cumulative water quality impacts within the Delta
Region
In consideration of the aforementioned qualitative and quantitative cumulative analyses,
significant cumulative impacts on Delta water quality could occur as a result of implementing
the Yuba Accord Alternative in combination with other reasonably foreseeable future projects.
It is uncertain how the implementation of the various reasonably foreseeable projects listed
above would change evaluated Delta water quality parameters. A number of these projects
would be expected to result in increased water availability and, therefore, increased CVP/SWP
operational flexibility to meet Delta water quality objectives and various instream beneficial
uses. In addition, implementation of ecosystem restoration and fisheries improvement projects
could result in improved water quality conditions (e.g., reduced sediment loading), although
the overall effectiveness of these projects, particularly in consideration of potential future
hydrologic changes, is uncertain.
By contrast, some of the previously listed reasonably foreseeable projects are expected to result
in decreased operational and management flexibility due to the primary purposes of increased
diversions and water supplies associated with future levels of demand, which could result in
reduced Delta inflows and increased exports (potentially affecting salinity and south Delta
water levels).
It can be assumed that each of the above listed reasonably foreseeable projects will be deigned
to avoid or minimize adverse impacts to Delta water quality that may be associated with its
implementation, and therefore individually will result in less than significant impacts. It can
also be assumed, however, that the combination of a number of less than significant impacts for
these projects could result in cumulative potentially significant impacts. Therefore, it is
concluded that implementation of the Yuba Accord Alternative in combination with other
reasonably foreseeable projects could result in potentially significant and unavoidable
cumulative impacts to water quality in the Delta Region.
Impact 9.3.1.7-4 Potential for significant cumulative water quality impacts within the Export
Service Area
As discussed above in Sections 9.2.5 and 9.2.8, reservoir operations would result in less than
significant impacts to water quality in San Luis Reservoir. Water surface elevation fluctuations
and changes in storage resulting from San Luis Reservoir operations to meet increased future
demands would not be expected to substantially differ from existing operations. San Luis
Reservoir currently is a regulating facility for south-of-Delta deliveries and is expected to
continue as such in the future with similar operational constraints, such as San Luis Reservoir
low point control. Future San Luis Reservoir operations are expected to cause fluctuations
(increases and decreases) in water surface elevations, as well as changes in storage, that are
within the range of historical variations and, thus, these changes will remain within the range of
seasonal drawdown levels observed under the Existing Condition. Because reservoir
operations will not increase beyond the range of current reservoir operations, it is anticipated
that the new projects discussed above would not adversely impact water quality in San Luis
Reservoir. Therefore, the overall effects on water quality associated with San Luis Reservoir
would be minor, and the potential cumulative impacts of the Yuba Accord Alternative
Cumulative Condition, relative to the Existing Condition, would be less than significant.
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ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
MODIFIED FLOW ALTERNATIVE CUMULATIVE CONDITION COMPARED TO
THE EXISTING CONDITION

It is anticipated that the Modified Flow Alternative Cumulative Condition will have the same
potential for cumulative impacts as the Yuba Accord Alternative Cumulative Condition.
Therefore, the description of the potential impacts in Section 9.3.1 also serves as the description
of cumulative impacts associated with the Modified Flow Alternative. Thus, the Modified Flow
Alternative Cumulative Condition would result in the following potential cumulative impacts:


Yuba Region – Potential cumulative impacts on water quality in the Yuba Region
would be less than significant.



CVP/SWP Upstream of the Delta Region – Potential cumulative impacts on water
quality in the CVP/SWP Upstream of the Delta Region could be potentially significant
and unavoidable.



Delta Region – Potential cumulative impacts on water quality in the Delta Region
could be potentially significant and unavoidable.



Export Service Area – Potential cumulative impacts on water quality in the Export
Service Area (San Luis Reservoir) could be less than significant.

9.4

POTENTIAL CONDITIONS TO SUPPORT APPROVAL OF YCWA’S WATER
RIGHTS PETITION

Other than the measures identified below in Section 9.5, which would be incorporated into the
project to protect Delta water quality, no unreasonable adverse effects to water quality would
occur under the Proposed Project/Action or an action alternative and, thus, no other impact
avoidance measures or protective conditions are identified for the SWRCB’s consideration in
determining whether or not to approve YCWA’s petitions to implement the Yuba Accord.

9.5

MITIGATION MEASURES/ENVIRONMENTAL COMMITMENTS

Pursuant to the provisions originally identified for the EWA Program (Reclamation et al. 2003),
the following protective measures have been incorporated into the project to continue with
standard operating procedures and to improve the water quality to users in and south of the
Delta.


Mitigation Measure 9-1: Carriage water will be used to maintain salinity and chloride
concentrations in the Delta.



Mitigation Measure 9-2: YCWA operational flexibility will be utilized to ensure that
refilling of the reservoir will not adversely affect water quality in the Delta and export
service areas south of the Delta.
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CARRIAGE WATER

Carriage water71 is an increase in Delta outflow that protects Delta water quality and maintains
chloride concentrations during CVP/SWP export operations at levels that would be equivalent
to those that would occur in the absence of such export operations. Carriage water is currently
used to increase Delta outflow and to maintain water quality to users in and south of the Delta
during CVP/SWP export operations.
DWR and Reclamation historically charged entities a flat 20 percent carriage water charge for
water purchased upstream from the Delta and conveyed through the CVP/SWP pumps to the
south of Delta SWP/CVP water users during the summer months. For example, if an entity,
like EWA, wanted to pump 80 AF, the entity would have to buy 100 AF. The 100 AF would be
provided as inflow to the Delta and 20 AF of the transfer would be used to increase Delta
outflow to ensure that chloride concentrations would not increase due to the 80 AF of increased
pumping. In the last few years, Reclamation and DWR have developed a way to use DSM2 on a
real time basis to estimate the amount of carriage water needed in that year to pump EWA
water (or any other water supply including SWP water users, the CVP, and other entities
purchasing water upstream of the Delta) without causing an increase in EC or chloride
concentration in the Delta. Reclamation’s and DWR’s work over the past few years indicates
that the carriage water percentage required to maintain Delta water quality can range from 0 to
25 percent, or more. Given these newly developed techniques, the EWA can purchase water
upstream from the Delta, but for every acre-foot purchased, 0 to 25 percent or more of that acrefoot must be dedicated to increase Delta outflow. The remainder may be pumped at the
CVP/SWP pumping plants without causing any increase in chloride concentrations within the
Delta due to the EWA Program. During past EWA water transfers involving changes in the
timing of CVP/SWP exports, carriage water has provided the mechanism necessary to maintain
water quality in the Delta. Because surface water and groundwater available for transfer from
the Proposed Yuba Accord would be provided to Reclamation and DWR for the EWA Program,
it is assumed that similar carriage water provisions would apply.

9.5.2

NEW BULLARDS BAR RESERVOIR REFILL

Refill conditions in New Bullards Bar Reservoir generally occur during February and March.
During this time, YCWA has the operational flexibility to ensure that refilling of the reservoir
will not adversely affect water quality in a manner that could potentially impact beneficial uses
in the Delta and export service areas south of the Delta. The refilling of New Bullards Bar
Reservoir would be based on conditions beginning in January of the current water year. If it is
71

Increases in Delta chloride concentrations due to increases in CVP and SWP pumping from the south Delta can
occur when the total pumping is greater than the flows into the central and south Delta, minus the in-Delta
agricultural uses in the central and south Delta. Flows into the central and south Delta include flows from the
Sacramento River into the central Delta through the CVP Delta Cross Channel facility and Georgiana Slough;
flows from eastside streams such as the Mokelumne, Cosumnes, and Calaveras rivers; and flows from the San
Joaquin River. When the total CVP and SWP pumping exceeds the total inflow to the central and south Delta,
minus agriculture uses in the central and south Delta, the difference must come from the Sacramento River via
three Mile Slough or around the western end of Sherman Island. When CVP and SWP pumping exceeds the total
of inflow to the central and south Delta less agriculture uses in the central and south Delta, ocean salts move
upstream in the lower San Joaquin River resulting in an increase in salinity in the central and south Delta and at
the CVP and SWP pumping plants. Thus, increased pumping in summer months to pump EWA pay-back water
thought the Delta has the potential to cause increased chloride concentrations in the Delta. However, carriage
water, which is an increase in Delta outflow used to maintain chloride concentrations at pre-increased CVP/SWP
levels, allows the maintenance of chloride concentrations during increased pumping in the summer months, as
described above.
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anticipated that reductions in lower Yuba River flow during the refill period would impact
water quality conditions in the Delta, then YCWA would apply a water accounting procedure
to determine the volume of water that would have been stored in the reservoir during the
winter refill period. The amount of water foregone will be accounted for and repaid by YCWA
via the refill accounting mechanisms described in Appendix E2, Exhibit 5.

9.6

POTENTIALLY SIGNIFICANT UNAVOIDABLE IMPACTS

There are no potentially significant unavoidable project-related impacts to water quality
associated with the implementation of the Proposed Project/Action or an action alternative,
individually. However, the Yuba Accord Alternative, in combination with other reasonably
foreseeable future projects, could result in potentially significant unavoidable cumulative
impacts water quality in the CVP/SWP Upstream of the Delta Region and the Delta Region due
to the combined effects of multiple projects on flows in the Feather and Sacramento Rivers, and
Delta inflow. Similarly, the Modified Flow Alternative, in combination with other reasonably
foreseeable future projects, could result in potentially significant unavoidable cumulative
impacts on water quality in the CVP/SWP Upstream of the Delta Region and the Delta Region.
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