CHAPTER 6
GROUNDWATER RESOURCES
Conjunctive use of groundwater with surface water within Yuba County, when planned and
managed properly, could play a key role in improving the ecosystem for fisheries in the lower
Yuba River, in meeting supplemental water needs locally and regionally, and in helping water
users better manage scarce water resources during drought conditions. Future water resource
management operations that would be implemented under the Proposed Project/Action (Yuba
Accord Alternative) and alternatives, described in Chapter 3, could affect groundwater
resources in the local groundwater basin underlying the Yuba County (Yuba Basin). Therefore,
future sustainability of groundwater resources in the Yuba Basin is a key management concern
for the Proposed Project/Action and alternatives evaluated in this EIR/EIS.
Under the Proposed Project/Action and alternatives, integration of surface water and
groundwater supplies would help YCWA meet the instream flow schedules specified in the
Fisheries Agreement, and commitments of transfer water included in the Water Purchase
Agreement. Under the Yuba Accord Conjunctive Use Agreements, groundwater would be
managed to supplement local agricultural water supplies in drier years, and to help provide the
water transfer commitments of the Water Purchase Agreements.
This chapter mainly focuses on groundwater resources within the Yuba Basin. Actions
associated with the Proposed Project/Action and alternatives could potentially affect
management of groundwater resources in the Export Service Area. Therefore, a discussion of
groundwater resources in the Export Service Area is also included. The CVP/SWP Upstream of
the Delta Region and the Delta Region are not covered in this chapter because implementation
of the Proposed Project/Action and alternatives would not change management of
groundwater resources in these regions.

6.1

ENVIRONMENTAL SETTING/AFFECTED ENVIRONMENT

This section describes various aspects of the environmental setting and affected environment in
the Yuba Basin and the Export Service Area that may be influenced by implementation of the
Proposed Project/Action and alternatives. The Yuba Basin is described in detail because
potential impacts would occur mostly in the local groundwater study area.

6.1.1

YUBA BASIN

This section describes the boundaries of the local study area for groundwater resources and the
environmental setting/affected environment, including the Existing Condition that may be
influenced by implementation of the Proposed Project/Action and alternatives. Information
specific to the Yuba Basin includes: regional geologic settings; groundwater flow, levels, and
storage conditions; groundwater and surface water interactions; groundwater quality; and land
subsidence. More detailed information on the environmental setting of the local study area can
be found in “Summary of Groundwater Basin Conditions, Yuba County” (MWH 2005).
The local study area covers the groundwater basin underlying part of Yuba County. The main
surface water features are the Yuba, Feather, and Bear rivers. The Yuba River runs through the
study area, dividing the groundwater basin underlying the Yuba County into the North Yuba
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and South Yuba subbasins (see Chapter 2, Figure 2-2). DWR defines these two subbasins in
Bulletin 118 as follows (DWR 2003):
North Yuba Subbasin (Basin Number 5-21.60) lies in the eastern central portion of the
Sacramento Valley Groundwater Basin. It is bounded on the north by Honcut Creek, on the
west by the Feather River, on the south by the Yuba River, and on the east by the Sierra
Nevada foothills.
South Yuba Subbasin (Basin Number 5-21.61) lies in the southern portion of the
Sacramento Groundwater Basin. It is bounded on the north by the Yuba River, on the west
by the Feather River, on the south by the Bear River, and on the east by the Sierra Nevada
foothills.
The boundaries of the North and South Yuba subbasins are shown in Figure 2-2. These two
subbasins together encompass an area of approximately 216 square miles. The North and South
Yuba subbasins form a portion of the larger Sacramento Valley Groundwater Basin (Sacramento
Basin). However, the two subbasins are separated from the rest of the Sacramento Basin by the
surface streams that surround the subbasins.
The North Yuba Subbasin and the South Yuba Subbasin are believed to be not hydraulically
isolated from each other by the Yuba River except near the surface. Since the underlying
geology of the two subbasins is similar, the description of the geologic setting below treats the
North Yuba Subbasin and South Yuba Subbasin as if they were one basin. Throughout the
following subsections, the local groundwater basin underlying Yuba County is referred to as
the “Yuba Basin.”
Groundwater has been an important source of water supply to YCWA Member Units and water
purveyors located within the study area, as described below in detail in Section 6.1.1.5. The
boundaries of the eight Member Units (BWD, BVID, CID, DCMWC, HIC, RWD, SYWD, and
WWD) and five water purveyors (California Water Service, serving the City of Marysville,
Olivehurst Public Utility District (OPUD), Linda County Water District, City of Wheatland, and
Beale AFB) located within the study area are shown previously in Chapter 1 (see Figure 1-2).

6.1.1.1

GEOLOGY OF THE YUBA BASIN

This section presents information on: geology, hydrogeology, and hydrology; groundwater
yield, levels, flow, and storage; land subsidence; and groundwater quality in the North and
South Yuba subbasins. Information in this section was primarily taken from “Summary of
Groundwater Basin Conditions, Yuba County.” (MWH 2005).
The Yuba Basin is a portion of the Sacramento Valley Groundwater Basin that lies at the base of
the Sierra Nevada Foothills, as defined in DWR Bulletin 118 (DWR 2003). Sources used to
describe the geology of the Yuba Basin are the groundwater report by Bookman-Edmonston
(Bookman-Edmonston Engineering, Inc. 1992); DWR’s Bulletin 118 (1975 and 2003 Update)
(DWR 2003); the California Department of Conservation, Division of Mines and Geology
(California Division of Mines and Geology 1992); and several USGS publications (Harwood and
Helley 1987) (Page 1974, 1980, 1986) and (Olmstead and Davis 1961). The geologic setting in
Yuba County ranges from young alluvial deposits that store and transmit groundwater to
underlying continental formations that do not store or yield a significant amount of
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groundwater. Figure 6-1 shows the generalized description of the subsurface geology in the
Yuba Basin. The stream channel and floodplain deposits found in the west grade into alluvial
fans to the east. These geologic deposits and formations are briefly described below.

Figure 6-1.Surface Geology and Generalized Subsurface Geology in Yuba Basin
Source: Summary of Groundwater Basin Conditions, Yuba County (MWH 2005)

PRIMARY GROUNDWATER-BEARING FORMATIONS
Primary water-bearing formations include surface basin deposits, the Older Alluvium, Laguna,
and Mehrten formations, which comprise the majority of the Yuba Basin volume.

Surface Basin Deposits
These deposits occur at or near the ground surface and are composed of stream channel and
floodplain deposits, and dredger tailings. Surface geology for the Yuba Basin consists mainly of
alluvial valley sediments that gradually increase in thickness toward the west.
Extending downstream from the Sierra Nevada Foothills along the Yuba River for 15 miles are
large piles of very coarse gravels and cobbles. These piles have been dredged for gold and
range in thickness between 60 feet to 80 feet in the eastern area, and 100 feet to 125 feet in the
west (DWR 2003).
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Riverbank/Modesto Formations
Older alluvial fan deposits were mapped as the Riverbank/Modesto Formation and consist of
loosely compacted silt, sand, and gravel with lesser amounts of clay (Saucedo and Wagner
1992). Deposits are more stratified, and contain higher concentration of sands and gravel than
in the underlying Laguna Formation. The gravel deposits appear to be more concentrated in
the upper 150 feet of the local study area, and the formation as a whole is exposed for over 50
percent of Yuba County’s surface area. Estimates of unit thickness range from 100 feet in the
south to 150 feet in the Yuba River vicinity. Several wells with depths up to 150 feet below
ground surface (bgs) have yielded 1,000 gpm to 1,200 gallons per minute (gpm) (BookmanEdmonston Engineering, Inc. 1992). Higher-yielding wells in these areas are usually much
deeper and draw from the underlying Laguna Formation.

Laguna Formation
Compared to the other formations located in the Yuba Basin, the Laguna Formation is the
thickest and most extensive water-bearing formation (Bookman-Edmonston Engineering, Inc.
1992). This formation is exposed along the eastern study area boundary. It is also exposed in
isolated hills between Beale AFB and WWD, where thin, surrounding younger sediments allow
the Laguna Formation to be exposed in “windows.” Farther west, the formation is found only
in deep wells. This formation consists of a heterogeneous mix of generally poorly sorted clay,
silt, sand, and gravel. The actual thickness of the Laguna Formation is difficult to determine in
well logs because of the discontinuous contact of its upper boundary with the older alluvium.
Thickness ranges up to 180 feet (Page 1980) near the eastern margin of the basin, to a reported
400 feet (DWR 2003) near the Yuba River. The overall low permeability of the Laguna
Formation provides low well yields in comparison to the overlying younger deposits. In
addition to the formation’s fine-grained character, permeability is also reduced because much of
the thin sandy and gravelly zones is cemented. Wells screened in the Laguna are capable of
producing up to 2,000 gpm.

Mehrten Formation
The Mehrten Formation is an important source of fresh groundwater in the Central Valley. This
sequence of volcanic rocks was deposited in the late Miocene through Pliocene ages. In the
Sacramento Valley, the formation consists of two general units: (1) an overlying unit composed
of unconsolidated black sands interbedded with blue-to-brown clay and (2) an underlying unit
of hard, very dense tuff breccia. The Mehrten formation ranges from 400 feet to 500 feet thick
(Page 1986). Surficial exposures of this unit are limited to a few square miles in the northeast
corner of the Yuba Basin, dipping to the west and extending to great depths (Saucedo 1992).
Generally, the Mehrten Formation yields large quantities of water to wells, although hydraulic
conductivity in the Mehrten varies from place to place (Page 1986). At the time of the
publication of this EIR/EIS, information on the yield of wells screened in the Mehrten formation
within western Yuba County is not available. It is likely that production wells screened in the
Mehrten formation are also screened within the overlying Laguna formation.

NON-GROUNDWATER-BEARING DEPOSITS/FORMATIONS
Geologic deposits and formations that do not store or produce groundwater include Eocene and
Cretaceous Rocks and Sierra Nevada Basement Rocks, and are briefly described below.
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Eocene and Cretaceous Rocks
Prior to the tectonic movement that created the depositional trough lying between the Coast
Ranges and the eastern Sierra Nevada Foothills, the pre-existing rocks were both marine and
non-marine in origin, and consisted primarily of conglomerate, sandstone, siltstone, mudstone,
and shale (Page 1986). These rocks range in depth from 1,500 feet beneath the north central part
of the Sacramento Valley to as much as 25,000 feet thick in the central Sacramento Valley. The
marine rocks originally contained saline water but it is reported that over time, this saline water
has been flushed out by freshwater percolating through the Sacramento Valley (Page 1986). The
predominant formation within Yuba Basin representing this geological time frame is the Ione
Formation, which is composed of sand, sandstone, and conglomerate. Where exposed, it ranges
in thickness from zero to about 400 feet in the Sacramento Valley (Page 1986). The Ione
Formation yields only small quantities of water, which are reported to be saline in some areas
(Page 1986).

Sierra Nevada Basement Rock
Toward the east side of the valley, upper Cretaceous marine rocks (such as the Ione Formation)
rest on metamorphic and plutonic crystalline rocks of the Sierra Nevada basement (Harwood
and Helley 1987). These rocks are part of the Sierra Nevada batholith, an igneous mass that
crystallized at great depth. Rock composition is varied and mostly consists of metamorphic and
granitic types. Occurrences of the metamorphic rock types have been observed at the surface
along the eastern study area, and extend westward to depths greater than 15,000 feet
underneath the Central Valley (Page 1986). Additional overlying Tertiary-age volcanic rocks
are considered part of the Sierra Nevada and their occurrences are rarely recorded because their
volcanic nature is difficult to distinguish (Bookman-Edmonston 1992). The crystalline basement
rocks of the Sierra Nevada do not store or transmit significant volumes of water. An unreliable
supply is available from joints and fractures in weathered zones at the eastern boundary of the
Yuba Basin where shallow domestic wells are located (Page 1986).

6.1.1.2

GROUNDWATER FLOW CONDITIONS, RECHARGE, AND DISCHARGE

Groundwater occurs generally within unconfined conditions throughout most of the Yuba
Basin. Well drillers’ reports for deeper wells show changes in groundwater levels with depth,
suggesting that groundwater is possibly confined or semi-confined by overlying clay layers.
The degree of confinement appears to increase with depth based on drillers’ logs and water
level data. Confined conditions probably occur at depths exceeding 300 feet to 400 feet,
particularly within the Laguna Formation. Semi-confined conditions probably occur at about
300 feet bgs. Aquifer test data confirming this hypothesis are not available at this time.
Figure 6-2 shows a recent interpretation of groundwater elevations in the Yuba Basin based on
groundwater elevation data collected by DWR and Beale AFB during spring 2004. This contour
map was prepared as part of an extensive investigation of the Yuba Basin that is described in
“Summary of Groundwater Basin Conditions, Yuba County” (MWH 2005).
Based on the interpreted spring 2004 groundwater elevation conditions shown in, the general
flow of groundwater in the Yuba Basin is from east to the west, beginning in the mountain front
recharge regions. The hydraulic gradient is steep in eastern Yuba County and gradually flattens
out toward the west. As a result of agricultural pumping, particularly in the South Yuba
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Subbasin, relatively low groundwater elevations occur in the southwest area of the South Yuba
Subbasin, inducing groundwater to flow toward this area, as shown in the contour map on.
The interpreted spring 2004 groundwater flow conditions show that the Yuba Basin is
recharged naturally along the upper reaches of the lower Yuba River, just downstream from the
Sierra Nevada Foothills. Lithologic data from well drillers’ logs, compiled previously during
the preparation of “Summary of Groundwater Basin Conditions, Yuba County” (MWH 2005), show
that this area, which has been dredged for gold, consists of highly permeable deposits of coarsegrained gravels and cobbles near the ground surface (MWH 2005). Appendix F2 presents six
interpolated lithologic cross sections (three cross sections with west to east orientations and the
other three with north to south orientations) showing the distribution of permeable materials
between spring 2003 groundwater and the base of fresh water elevations (see page F2-1 through
F2-7). As shown in Figure F2-2 through Figure F2-7 in Appendix F2 (see page F2-2 through F27), most permeable materials are present in the central Yuba Basin along the Yuba River.
Lithologic data reveal that the coarse-grained beds found along the upper stream channels of
the Yuba River become increasingly thinner toward the west and pinch out into impermeable
clay beds intermixing with discontinuous, thin sand lenses in the central and western areas of
the Yuba Basin (MWH 2005). The western portion of the Yuba River, particularly downstream
from the Yuba River gage at Marysville (MRY), does not appear to act as a primary recharge
zone based on the contour map. Areas along the Bear River and Honcut Creek appear to be
minor recharge zones, providing limited recharge to the Yuba Basin, based on the relative
volume of flows in the Bear River and Honcut Creek compared to the large volume of flows in
the Yuba River, the underlying subsurface lithology in the vicinity of these areas, and the
groundwater elevation contour map shown in. The subsurface lithologic data suggest the
presence of less transmissive materials along the Bear River and Honcut Creek as opposed to
highly transmissive materials along the upper channels of the Yuba River (see Figure F2-2
through F2-7 page F-2 through F-7 in Appendix F2). Based on the contour map, groundwater
flowing from east to west appears to leave the basin across the Feather River along the western
boundary of the Yuba Basin.
Along the eastern boundary of the South Yuba Subbasin near the Beale AFB, although the
interpreted groundwater elevations are relatively high, as shown in, lithologic data suggest the
presence of a thin aquifer zone with very low hydraulic permeability (see Figure F2-1 and cross
section B-B’ in Figure F2-4 in Appendix F2). Therefore, this area should not be considered as a
primary recharge zone in the Yuba Basin.
The measured high groundwater elevation of approximately 143 feet above mean sea level (msl)
just downstream from the Sierra Nevada Foothills could be due to the effect of topographic
highs in the vicinity of this mountainous area. The potential for direct artificial recharge in the
basin is limited because areas of available storage space typically have overlying soils with very
low infiltration rates that would restrict recharge potential (Bookman-Edmonston 1992). The
need for direct artificial recharge is questionable given the high natural recharge rate in the
upper portion of the lower Yuba River area.
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Spring 2004 Groundwater Elevations in the North and South Yuba Subbasins
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GROUNDWATER STORAGE CONDITIONS

The volume of freshwater within the Yuba Basin is estimated to be 7.5 MAF (MWH 2005). This
estimation is based on the storage characteristics of aquifer material occurring above the base of
freshwater and below the spring 2003 groundwater surface.
The estimated volume of freshwater in the Yuba Basin should be interpreted cautiously because
the volume does not represent the usable amount of groundwater. Instead, groundwater levels
within the basin are managed within a safe range to avoid negative impacts such as dewatering
existing productions wells, significantly increasing operational cost of groundwater extraction,
and groundwater quality and quantity considerations. Detailed well construction information
for 132 production wells in the Yuba Basin, as presented in Appendix F2 (see Table F2-1 in
pages F2-8 through F2-11) indicates that the majority of the wells (87 wells) are screened within
200 feet bgs. A small group of wells (22 wells) are screened below 300 feet bgs. On an average,
wells are screened between 135 feet bgs to 193 feet bgs. Therefore, it is unlikely that
groundwater will be pumped to depths greater than 200 feet below spring 2003 conditions. The
volume of freshwater 200 feet or less below the spring 2003 groundwater conditions is
estimated to be approximately 2.8 MAF (MWH 2005), which is approximately 37 percent of the
estimated total volume of freshwater. In addition, potential groundwater quantity and quality
problems (e.g., dewatering shallow wells in the basin or drawing saline water from depth into
the freshwater zone) might be induced in the Yuba Basin if groundwater levels were lowered
below the range of historical groundwater level fluctuations.
The base of the freshwater contour map for the Yuba Basin recently has been revised based on
geophysical logs from the California Division of Oil, Gas, and Geothermal Resources and DWR.
This revised map was used to estimate the volume of freshwater in the Yuba Basin. Data from
geophysical logs indicate that the base of freshwater dips from 200 feet below msl along the east
side of the basin to over 800 feet below msl along the west side of the basin. A detailed
explanation of the methodology for interpretation of the base of freshwater, and for estimating
the volume of freshwater in the Yuba Basin, can be found in “Summary of Groundwater Basin
Conditions, Yuba County” (MWH 2005).

6.1.1.4

GROUNDWATER WELL YIELDS

Information on groundwater well yields and production in Yuba County is based on driller
reports filed with DWR. Available information on well yields and the thickness of the primary
groundwater-bearing formations is discussed earlier in Section 6.1.1.1 and is summarized
below:
Surface Basin Deposits: The thickness ranges from 60 feet to 80 feet in the eastern area
and 100 feet to 125 feet in the west.
Riverbank/Modesto Formation: The thickness ranges from 100 feet in the south to 150
feet in the vicinity of the Yuba River. Well yields range from 1,000 gpm to 1,200 gpm.
Laguna Formation: The thickness ranges up to 180 feet near the eastern margin of the
Yuba Basin to 400 feet near the Yuba River. Wells screened in this formation are capable
of producing up to 2,000 gpm.
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Mehrten Formation: The thickness ranges from 400 feet to 500 feet. At the time of the
publication of this EIR, information on the yield of wells screened in the Mehrten
formation within Western Yuba County is not available. It is likely that production
wells screened in the Mehrten formation are also screened within the overlying Laguna
formation.
In general, irrigation wells in the Yuba Basin commonly produce between 1,000 gpm to 2,000
gpm and range in depth from a few hundred feet to 700 feet. Wells with depths of 200 feet to
400 feet can yield 2,000 gpm to 4,000 gpm, with most of the yield derived from the upper 100
feet or more of sand and gravel. The area with the lowest yield can be found on Beale AFB
property. Wells on and near Beale AFB range in depth from 264 feet to 354 feet and supply an
average of 1,000 gpm per well. In a previous study, 92 driller reports were reviewed, and well
yield data were reported in “Groundwater Resources and Management in Yuba County” (BookmanEdmonston 1992). The average well yield ranged from 1,000 gpm to 2,300 gpm, and the average
specific capacity ranged from 16 gpm to 74 gpm per foot. (Specific capacity is a relative
measure of the rate at which a well produces water for each foot of drawdown. 1)

6.1.1.5

LOCAL GROUNDWATER USAGE

Use of groundwater for irrigation and municipal supplies in the Yuba Basin has developed
gradually as the need for water has increased. Currently, YCWA has water service agreements
to deliver surface water to its Member Units from the lower Yuba River as part of the Yuba
Project. Landowners within the Member Units have existing capacity to pump groundwater to
meet parts of their demands. More than 200 production wells are located within YCWA
Member Units. Five municipal purveyors located within the study area, California Water
Service (serving the City of Marysville), OPUD, Linda County WD, City of Wheatland, and
Beale AFB, rely on groundwater to meet their M&I water demands. Currently, 33 production
wells are operated by these municipal purveyors. Other water purveyors in the county use
combinations of groundwater and surface water supplies to meet their demands.
Historically, irrigation demands in the North Yuba Subbasin, except in RWD, have been
sufficiently supplied by the Yuba Project with diversions from the Yuba River (see Chapter 1
and Chapter 5 for details on the Yuba Project). In addition to the surface water received from
the YCWA under its water rights, HIC, CID and BVID also have their own water rights on the
lower Yuba River (see Chapter 5). Located in the western portion of the North Yuba Subbasin,
farmers in Reclamation District 10 use groundwater as their primary source of water for
irrigation. In the South Yuba Subbasin, surface water supplies were historically limited.
Agricultural and urban water users in this area relied heavily on groundwater supply until 1983
when YCWA began to provide Yuba River water to BWD and SYWD as part of the Yuba Project
using the South Yuba Canal. In 1998, DCMWC started receiving surface water from YCWA.
BWD, SYWD, and DCMWC currently receive surface water from the Yuba River while WWD
and portions of Reclamation District 784 rely on groundwater. After implementation of the
Wheatland Project, local irrigation demand of approximately 40 TAF in WWD will be supplied

1 The specific capacity of a well is the well yield (water flow from the well in gpm that the well produces) divided by
the measured drawdown in the pumping well (measured in feet as the distance from the water surface in the well
from static to the pumping level).
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by surface water delivery in lieu of groundwater pumping. Plumas MWC diverts water from
the Feather River under a settlement agreement with DWR.
Figure 6-3 shows locations of selected DWR monitoring wells in the North and South Yuba
subbasins.
Figure 6-4 and Figure 6-5 show historical groundwater elevation data
(hydrographs) for the North and South Yuba subbasins, respectively. Historical groundwater
elevation data are shown for 23 wells, of which 17 are located within the Member Units; the
remaining six wells are within the Yuba Basin but outside the Member Units. Wells with
hydrographs were selected in areas with intensive groundwater pumping.
Historical groundwater elevation data shown in Figure 6-4 and Figure 6-5 suggest that, prior to
the delivery of surface water to the Member Units, groundwater pumping resulted in declining
groundwater levels throughout the South Yuba Subbasin, and in some areas, groundwater
depressions were evident. Historical data for the North Yuba Subbasin show that, in general,
this subbasin was not drawn down extensively because of the historical surface water supply to
the Member Units in this area. In the 1960s, the North Yuba Subbasin storage was significantly
lower than current levels in some areas (Figure 6-4). A decreasing trend in groundwater
elevations from 1940s to the mid-to-late 1960s suggests a chronic overdraft situation in some
areas (e.g., 16N04E08A01M). During a severe 2-year drought from 1976 to 1977, most wells had
the lowest point of groundwater elevation (e.g., see hydrographs of 17N04E30R01M and
17N04E27F01M in Figure 6-4). Since RWD began receiving surface water in the late 1970s,
increasing surface water deliveries throughout the North Yuba Subbasin have resulted in a
gradual increase in groundwater levels and storage in this subbasin. Based on the data shown
in these hydrographs, groundwater levels have increased between 10 feet to 20 feet in the North
Yuba Subbasin, mainly due to the increased delivery of surface water to RWD and wetter
conditions.
Historical groundwater elevation data for the South Yuba Subbasin show that prior to 1983
groundwater overdraft resulted in a well-developed cone of depression, which was most
pronounced near the WWD service area. Since the delivery of surface water to the Member
Units began in 1983, groundwater elevations have risen to historical high levels in some areas
(e.g., see hydrographs of 14N05E30Q01M and 14N04E13C01M in Figure 6-5) and have exceeded
historical high levels in other areas (e.g., see hydrographs of 14N04E15C05M, 14N04E24P01M,
15N04E28D01M, and 15N04E34E01M in Figure 6-5). Surface water deliveries appear to have a
significant effect on groundwater levels. Since the early 1980s, groundwater levels have
increased by approximately 100 feet in some areas particularly in DCMWC and BWD.

6.1.1.6

HISTORICAL GROUNDWATER SUBSTITUTION TRANSFERS

YCWA participated in four groundwater substitution transfer programs during 1991, 1994,
2001, and 2002. Figure 6-6 shows the volumes of groundwater pumped within the North Yuba
and South Yuba subbasins during each transfer year. Figure 6-7 and Figure 6-8 show the total
volume of substitution water pumped during each of these four years within each Member Unit
in the North and South Yuba subbasins, respectively.

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 6-10

Chapter 6

Groundwater Resources

Figure 6-3.
Locations of Selected DWR Groundwater Monitoring Wells in the North and South
Yuba Subbasins

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 6-11

Chapter 6

Groundwater Resources

17N04E30R01M
17N04E30R01M
100
80
60
40
20
0
-20
-40
-60
-80

Measurement Date

100
80
60
40
20
0
-20
-40
-60
-80

Nov-06

Nov-02

Nov-98

Nov-94

Nov-90

Nov-86

Nov-82

Nov-78

Nov-74

Nov-06

Nov-02

Nov-94
Nov-98

Nov-90

Nov-86

Nov-82

Nov-74
Nov-78

Nov-04

Nov-03

Nov-02

Nov-01

Nov-00

Nov-99

Nov-98

15N04E07H01M

Nov-06

Nov-98
Nov-02

Nov-90
Nov-94

Nov-82
Nov-86

Nov-74
Nov-78

Nov-66
Nov-70

Nov-58
Nov-62

Nov-50
Nov-54

Hallwood Irrigation Company

Nov-46

Nov-04

Nov-03

Nov-02

Nov-01

Nov-00

Nov-99

Nov-98

Nov-97

Nov-96

Groundwater Elevation
(ft msl)

16N04E34Q01M

Cordua Irrigation District

Nov-95

Nov-97

Measurement Date

16N04E22B01M

Nov-94

Nov-96

Nov-95

Nov-94

Nov-04

Nov-03

Nov-02

Nov-01

Nov-00

Nov-99

Nov-98

Nov-97

Nov-96

Nov-95

Nov-94

Groundwater Elevation
(ft msl)

Groundwater Elevation
(ft msl)

Cordua Irrigation District

Measurement Date

Groundwater Elevation
(ft msl)

Nov-70

16N04E17R02M
100
80
60
40
20
0
-20
-40
-60
-80

Ramirez Water District

Measurement Date

Nov-66

Measurement Date

17N04E33Q02M

100
80
60
40
20
0
-20
-40
-60
-80

Nov-62

Nov-54
Nov-58

Nov-50

Browns Valley Irrigation District

Measurement Date

17N04E33Q01M

Nov-70

17N04E27F01M
17N04E27F01M
100
80
60
40
20
0
-20
-40
-60
-80
Nov-46

Nov-06

Nov-02

Nov-98

Nov-94

Nov-90

Nov-86

Nov-82

Nov-78

Nov-74

Nov-70

Nov-66

Nov-62

Nov-58

Nov-54

Nov-50

Groundwater Elevation
(ft msl)

17N03E35H02M

100
80
60
40
20
0
-20
-40
-60
-80

Nov-66

Measurement Date

Ramirez Water District &
Reclamation District 10

Nov-46

Groundwater Elevation
(ft msl)

16N04E08A01M
100
80
60
40
20
0
-20
-40
-60
-80

Nov-62

Nov-58

Nov-54

Nov-50

Ramirez Water District

Nov-46

Groundwater Elevation
(ft msl)

Nov-04

Nov-03

Nov-02

Nov-01

Nov-99

Nov-98

Nov-97

Nov-96

Nov-95

Nov-94

Ramirez Water District

Nov-00

Groundwater Elevation
(ft msl)

17N04E21Q01M
100
80
60
40
20
0
-20
-40
-60
-80

Measurement Date

Figure 6-4.
Historical Groundwater Elevations for Selected DWR Monitoring Wells in the North
Yuba Subbasin
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Historical Groundwater Elevations for Selected DWR Monitoring Wells in the South
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The first groundwater substitution transfer, in 1991, occurred in response to a call from the
Governor of California. The state was in a major drought due to five years of very dry
conditions which had taken their toll on California water supplies. YCWA, together with its
Member Units, developed a groundwater substitution transfer program to pump over 82 TAF
of water for use on local lands for irrigation. This allowed for the release of an equal amount of
water from New Bullards Bar Reservoir for use in other parts of the state. This type of
groundwater substitution transfer also occurred in 1994, 2001, and 2002.
In the North Subbasin, the reduction in groundwater elevations due to the past groundwater
transfers was more pronounced than in the South Yuba Subbasin (Figure 6-4). Despite a
significant decline in groundwater levels, the majority of the recovery in the North Yuba
Subbasin appears to have occurred within the first two years following each transfer.
Landowners in RWD pumped the largest volume of groundwater water during the 1991, 2001,
and 2002 groundwater transfers, and experienced the greatest impacts on groundwater
elevations. Groundwater elevations in southeast RWD dropped to near historical low levels
(e.g., see hydrograph of 16N04E08A01M in Figure 6-4). Within BVID, although the transfer
volume was much less than in the RWD, groundwater levels dropped considerably, particularly
after the 1991 and 1994 transfers (e.g., see hydrograph of 17N04E27F01M). In the central CID,
reductions in groundwater elevations from the transfers appear to have been less, varying
between 10 feet and 30 feet (e.g., see hydrograph of 16N04E17R02M). Figure 6-4 shows that
groundwater elevations at two monitoring wells (e.g., see hydrographs of 16N04E34Q01M and
15N04E07H01M) located in HIC, about a mile north of the Yuba River, do not seem to show
effects from the groundwater substitution transfer pumping. Because of their closeness to the
Yuba River, these two monitoring wells might be buffered by the river. The locations of the
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transfer wells that were used during the 2001 and 2002 groundwater transfers in HIC are
actually located further away from the river, approximately 1.5 miles to 2 miles south of the
Yuba River (locations of the transfer wells pumped during the 2001 and 2002 groundwater
transfers and the distribution of pumping volumes at those locations will be shown and
discussed later in Section 6.2.3.1 under “Methodology, Analysis, and Results for Evaluating
Short-Term Potential Impacts: Response and Recovery Analysis”). The two monitoring wells
in CID (e.g., see hydrograph of 16N04E17R02M and 16N04E22B01M) are located closer to the
transfer wells pumped in HIC (Figure 6-3). These two monitoring wells show similar long-term
trends and similar declines in groundwater elevations from the groundwater pumping in 2001
and 2002. Overall, the hydrographs shown in Figure 6-4 suggest that impacts on groundwater
elevations in the North Yuba Subbasin become greater from south to north away from the Yuba
River.
As is shown in Figure 6-5, in the South Yuba Subbasin groundwater elevations recovered to
pre-transfer spring elevations rapidly and continued to rise gradually, returning to nearly the
same level as pre-transfer elevations within the first two years after the transfers. Recorded
post-transfer groundwater elevations in BWD were well above historical lows, although the
largest groundwater substitutions in the South Yuba Subbasin, both in 1991 and 2002, occurred
in this area. In general, the responses of groundwater levels to transfers in DCMWC were not
as noticeable because the recorded groundwater elevations were within the range of historical
fluctuations.

6.1.1.7

LOCAL GROUNDWATER AND SURFACE WATER INTERACTIONS

The main surface water features in the Yuba Basin are the Yuba, Feather, and Bear rivers. The
North Yuba Subbasin is bounded on the north by a smaller surface water feature, Honcut
Creek. Other surface water bodies and wetland communities, such as surface-ponding vernal
pools, are present in the Yuba Basin (CDFG 2006), as described below.
The Yuba River running through the study area plays an important role in resource
management and planning, including flood management, power generation, water quality,
fisheries, and recreation. Physical description of the Yuba River is provided in earlier sections
(see Chapter 2). As discussed earlier in Section 6.1.1.2, the upper reach of the lower Yuba River
is the primary recharge zone for the Yuba Basin.
The Feather River is a principal tributary of the Sacramento River, flowing through Butte
County and between Yuba and Sutter counties. It drains part of the northern Sierra Nevada
Mountains and a small portion of the middle part of the Sacramento Valley. Honcut Creek is a
major tributary to the lower Feather River, flowing between Butte and Yuba Counties.
Downstream from the confluence with Honcut Creek, the lower Feather River meets with the
Yuba River at Marysville. Further downstream, the lower Feather River meets with the Bear
River along the southern boundary of the Yuba Basin.
Areas along the Feather River within the Yuba Basin do not appear to be major recharge zones
based on the contour map of spring 2004 groundwater elevations shown on Figure 6-2. As
discussed earlier in Section 6.1.1.2, based on the contour map, groundwater appears to flow
from east to west and leave the basin across the Feather River along the western boundary of
the Yuba Basin. Although the interpreted groundwater elevations on Figure 6-2 are relatively
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high along the eastern boundary of the South Yuba Subbasin near the Bear River, Honcut Creek,
and Beale AFB, these areas do not appear to be major recharge zones as discussed earlier in
Section 6.1.1.2. The lithologic data in conjunction with the relatively small volume of flows in
the Bear River suggest that recharge to the Yuba Basin from the Bear River is likely to be small
(the Yuba and Bear river flows will be analyzed later in Section 6.2.3.2, see Figure 6-26). The
underlying subsurface lithologic data in the vicinity of the Bear River and Beale AFB show the
presence of less transmissive materials within these areas compared to highly transmissive
materials along the upper channels of the Yuba River (see Figure F2-2 through F2-7 page F-2
through F-7 in Appendix F2). Similarly, recharge to the Yuba Basin from Honcut Creek is
anticipated to be limited based on the lack of transmissive materials in the vicinity of Honcut
Creek and small volume of surface water flows. Currently, there are no river gages on the
Honcut Creek within the Yuba Basin. The closest river gage to the Yuba Basin is South Fork
Honcut near Bangor (SFH), which is approximately about 3 miles southeast of the Yuba Basin.
This river gage has been operating since June 2006 by DWR and reporting river stages data only
(no river flow data are available). River stage data reported in May 2007 at the SFH river gage
is significantly smaller than that reported at Yuba River Marysville Gage (MRY) (approximately
2 feet at SFH and 62 feet at MRY as reported at http://cdec.water.ca.gov).
In recent years, DWR Division and Planning and Local Assistance Central District have been
working cooperatively with YCWA to install multilevel piezometers along the major rivers
within the Yuba Basin. Figure 6-2 shows the locations of three multilevel piezometers recently
installed on the Yuba River (YR-1A-D), Bear River (BR-1A-D), and Feather River (FR-1A-D).
DWR is collecting and maintaining groundwater elevation data at various depths at these
locations. Installation of the fourth multilevel piezometer on the Honcut Creek (HC-1D) is ongoing (Figure 6-2). In addition to the multilevel piezometers installed by DWR, an existing
multilevel piezometer has been recently reported in the South Yuba Subbasin (Plumas USD-1AC). No data at this location are currently available (Figure 6-2).
These multilevel piezometers will be used to better understand interactions between
groundwater and surface water features such as rivers and to monitor vertical gradients. Below
is a description of these multilevel piezometers and available data from DWR at these locations.
Information available for the existing surface-ponding vernal pools in the Yuba Basin is also
described below. In Section 6.2, potential impacts on local groundwater and surface water
interactions will be evaluated for the Proposed Project/Action Alternative and alternatives.

YUBA RIVER
YR-1A-D was installed by DWR in June 2004. It is located adjacent to the river gage MRY along
the central portion of the Yuba River (Figure 6-2). YR-1A-D is a quadruple-completion (fourlevel) multilevel piezometer screened to a total depth of approximately 620 feet bgs. State well
ID numbers for YR-1A-D are 15N04E04R02, R03, R04, and R05. The four multilevel piezometers
denoted by YR-1A-D are listed below:
YR-1A with a screened interval from 70 feet bgs to 80 feet bgs
YR-1B with a screened interval from 250 feet bgs to 260 feet bgs
YR-1C with a screened interval from 430 feet bgs to 450 feet bgs
YR-1D with a screened interval from 600 feet bgs to 620 feet bgs
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Preliminary groundwater elevation data from September 2004 to September 2006, as provided
by DWR Division and Planning and Local Assistance Central District (Bonds, pers. comm.
2006b) (subject to revision during DWR’s reviewing process) are provided in Appendix F2 (see
Figures F2-8 and F2-9 in pages F2-12 and F2-13). Data suggest that a vertical gradient from the
shallow aquifer to the Yuba River exists in this area (see Figure F2-8 and Figure F2-9 in
Appendix F2). Data at this location are suggestive only for the location where data are
measured; thus, inferences for stream-aquifer interactions for the entire Yuba River should not
be made based on these short-term, localized data. Stream-aquifer interactions along the Yuba
River are likely to change along the Yuba River given that both the spring 2004 groundwater
flow conditions (Figure 6-2) and the subsurface lithology change noticeably from east to west.
As discussed previously in Section 6.1.1.2, the upper reach of the Yuba River with coarsegrained beds appears to be the primary recharge zone for the Yuba Basin. Areas farther west
toward the Feather River, including area where the YR-1A-D is located, do not appear to be a
major recharge zone, based on the spring 2004 groundwater elevation contour map.

BEAR RIVER
BR-1A-D is a quadruple-completion multilevel piezometer installed by DWR in 2003 on the
Bear River adjacent to the river gage BPG (Figure 6-2). It was screened to a total depth of
approximately 330 feet bgs. The following state well ID numbers were assigned to BR-1A-D:
13N04E11R02, R03, R04, and R05. BR-1A-D represents the following four piezometers:
BR-1A with a screened interval from 28 feet bgs to 47 feet bgs
BR-1B with a screened interval from 78 feet bgs to 98 feet bgs
BR-1C with a screened interval from 215 feet bgs to 245 feet bgs
BR-1D with a screened interval from 320 feet bgs to 330 feet bgs
A technical memorandum report, published in 2004 by the DWR Division of Planning and Local
Assistance Central District, provides peer reviewed groundwater elevation data measured at
BR-1A-D and river stage data at the adjacent river gage BPG between April 2003 and March
2004 (DWR 2004). These data shown in Figure F2-10 (page F2-14 in Appendix F2) suggest that
groundwater and surface water interactions tend to vary over time. The Bear River appears to
be a gaining river in early summer and mid-winter and becomes a losing river all other times
throughout the measurement period. A trend of decreasing groundwater elevations with depth
suggests a downward vertical hydraulic gradient. More up-to-date groundwater elevation data
at BR-1A-D were provided by DWR (Bonds, pers. comm. 2006b) for the period from August
2005 to July 2006 and are shown in Figure F2-11 (page F2-15 in Appendix F2). These data also
suggest similar seasonal trends as data from 2003 and 2004.

FEATHER RIVER
FR-1A-D is a quadruple-completion multilevel piezometer installed by DWR in 2005 east of the
Feather River in Sutter County (Figure 6-2). It was screened to a total depth of approximately
1,016 feet bgs. Currently, no river gage is located adjacent to FR-1A-D. FR-1A-D represents the
four piezometers listed below:
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FR-1A with a screened interval from 40 feet bgs to 60 feet bgs
FR-1B with a screened interval from 235 feet bgs to 255 feet bgs
FR-1C with a screened interval from 664 feet bgs to 684 feet bgs
FR-1D with a screened interval from 996 feet bgs to 1,016 feet bgs
Preliminary groundwater elevation data (subject to revision during DWR’s reviewing process)
available at FR-1A-D from October 2005 to November 2006 (Bonds, pers. comm. 2006b) are
presented in Figure F2-12 in Appendix F2 (see page F2-16). Data from the most shallow
piezometer, FR-1A (screened interval from 40 feet bgs to 60 feet bgs) appears to have different
trends than the other three piezometers at deeper zones (FR-1B, FR-1C, and FR-1D). Data from
the two deep piezometers, FR-1C and FR-1D, correspond well throughout the measurement
period. Large fluctuations observed only at FR-1B (screened interval from 235 feet bgs to 255
feet bgs) are likely to be a result of pumping that might have occurred during irrigation season
in the vicinity of this well.

HONCUT CREEK
DWR is currently installing a quadruple-completion multilevel piezometer, HC-1A-D, south of
Honcut Creek in Yuba County. Figure 6-2 shows the location of HC-1D, which is the deepest
piezometer installed with a screen elevation from 524 feet bgs to 554 feet bgs. Installation of the
remaining three shallower multilevel piezometers, HC-1A, HC-1B, and HC-1C, is on-going
(Bonds, pers. comm. 2006a). Short-term records of groundwater elevation data (starting from
2005) at HC-1D can be obtained from DWR upon request. However, the short-term records
may be of limited use for understanding groundwater-surface water interactions at this time.

SURFACE WATER PONDING VERNAL POOLS
In addition to the rivers, surface water-ponding vernal pools are located in the local study area.
Locations of the vernal pools are available from CDFG based on California Natural Diversity
Database (CNDDB) (CDFG 2006) and are described in Section 6.2. In general, the vernal pools
found in the study area do not depend upon groundwater to maintain pool levels (Williamson
et al. 2005), but instead are recharged by direct precipitation and surface water flows (e.g.,
agricultural) (see Chapter 11, Section 11.1.2.1). In Section 6.2, data for vernal pool locations are
analyzed in relation to groundwater elevation data to further demonstrate that potential
impacts to vernal pools would not be expected as a result of groundwater pumping during
implementation of the Proposed Project/Action or alternatives in the Yuba Basin.

6.1.1.8

LOCAL GROUNDWATER QUALITY

Groundwater in the North and South Yuba subbasins has similar water quality characteristics
and primarily is of good quality for both domestic and agricultural uses. Historical
groundwater quality data from 1965 through 1989 are available from 13 monitoring wells, 8 of
which are located in the South Yuba Subbasin and 5 in the North Yuba Subbasin. The most
recent records of chemistry data in the Yuba Basin were collected during 1998 and 2003 by
DWR at 11 of the 13 wells. Additionally, more recent water quality data are available from 84
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transfer wells sampled by DWR between July and August during the 2002 transfer. The
following is a summary of groundwater quality taken from “Summary of Groundwater Basin
Conditions, Yuba County” (MWH 2005).
Based on historical data from the 13 monitoring wells, pH data recorded in the North and South
Yuba subbasins are similar, ranging from 7.2 to 8.8. Most areas, both in the South and North
Yuba subbasins, showed increasing trends for calcium, calcium carbonate, chloride, alkalinity,
and conductance, and total dissolved solids (TDS). With respect to nitrate and boron,
groundwater across the Yuba Basin does not seem to pose a health risk. Nitrate concentrations
(as NO3), ranging from non-detect to 30 milligrams per liter (mg/l), were well below USEPA
and California primary drinking water standard of 45 mg/l. Boron concentrations were
measured commonly either below or near the detection limit (0.01 mg/l). Most wells in the
Yuba Basin contain low sodium concentrations, suggesting that groundwater is ideal for
irrigation (YCWA 2005).
Water quality data recorded in 2002 show similar characteristics of groundwater in the entire
basin. Most areas in the North Yuba Subbasin have a bicarbonate + carbonate water type, with
a few exceptions where increasing concentrations of sodium + potassium and chloride were
encountered. No significant change in water chemistry was observed between the two
subbasins. Some transfer wells in the South Yuba Subbasin, particularly within DCMWC and
SYWD, recorded levels of TDS near or slightly above the secondary maximum contaminant
level (MCL) of 500 mg/l (Figure 6-9). Measured values of trace elements (e.g., aluminum,
boron, cadmium, copper, iron, lead, manganese, mercury, silver, and zinc) were mostly below
the reporting limits for all wells sampled. Average nitrate concentrations in each subbasin were
less than 10 mg/l.
DWR is planning to monitor the four multilevel piezometers installed on the Yuba, Bear,
Feather rivers and on the Honcut Creek for water quality to characterize groundwater quality
changes by depth.
Specifically, DWR will monitor for evidence of groundwater quality
changes in the deep portions of the freshwater aquifers to verify that groundwater pumping is
not raising the base of freshwater.
In addition to DWR’s monitoring efforts, other data collection activities have been taking place
in the Yuba Basin in response to potential sources of groundwater contamination that may have
occurred around Beale AFB, in urban growth areas (e.g., Wheatland, Olivehurst, and
Marysville), and from leaking underground storage tanks. These sources are briefly described
below. Because future changes in pumping patterns under the Proposed Proposed/Action
Alternative would occur primarily, if not entirely, within agricultural portions of the Yuba
County, evaluation of water quality impacts did not include compiling water quality data from
municipal, industrial or other urban areas.

BEALE AIR FORCE BASE
Waste oils, fuels, and solvents that have been disposed of in above ground and underground
storage tanks at Beale AFB have resulted in environmental contamination (CH2M HILL 2004).
Groundwater has been monitored at Beale AFB since the 1980s. Evaluation of the extent and
types of contaminants at Beale AFB began in 1985 and has resulted in removal of source areas
and implementation of remedial activities such as installation of groundwater treatment plants.
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Figure 6-9. Total Dissolved Solids Concentration in Groundwater of North and South Yuba
Subbasin (2002) (mg/l)
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The goal of Beale AFB is to prevent contaminants that exceed drinking water MCLs from
migrating offsite. The lead agency for the groundwater cleanup at the base is the Central Valley
RWQCB.

LEAKY UNDERGROUND STORAGE TANKS
There are 43 leaky underground storage tank sites reported in the project area with potential or
actual groundwater contamination. Groundwater contamination at these sites is in various
stages of remediation, from initial characterization to remediation, and is typically limited to
shallow groundwater-bearing zones with downgradient areas being the most affected. Methyl
tertiary butyl ether (MTBE), a gasoline oxygenate that is very mobile in groundwater, has been
detected in groundwater near some of the underground storage tanks.

6.1.1.9

LOCAL LAND SUBSIDENCE

To date, minimal subsidence monitoring has occurred in Yuba County. Although land
subsidence has not been a concern in the local study area, YCWA has an interest in setting up a
land subsidence network in the Yuba Basin to ensure the protection of the Yuba Basin against
land subsidence. The YCWA GMP adopted in March 2005 includes actions to coordinate with
DWR on development and implementation of a land subsidence monitoring program for Yuba
County (YCWA 2005). The initial phase of the land subsidence monitoring program that is
undertaken by the YCWA will include the initial reconnaissance for documenting existing
monuments and for establishing new monuments. YCWA has recently requested that DWR
make funding available by amending the scope of an existing state grant (Proposition 13) to
include the passive land subsidence monitoring plan. YCWA’s close coordination with DWR
for developing the land subsidence monitoring program will complement YCWA’s
groundwater monitoring activities and support basin management objectives stated in the GMP
(YCWA 2005).

6.1.2

EXPORT SERVICE AREA

For the purposes of this groundwater evaluation, the Export Service Area is defined as the San
Joaquin River Basin and the Tulare Lake Basin, by DWR. These two basins encompass much of
the portion of the export service area of the CVP and SWP that is reliant on groundwater to
meet irrigation demands when supplemental surface supplies are not available. The estimated
annual average percents of demand met with groundwater in the San Joaquin River Basin and
the Tulare Lake Basin are 30 percent and 41 percent, respectively (DWR 2003). In many areas
within these basins, groundwater levels have fallen since 1970. The subbasins within these two
basins that underlie the portion of the CVP and SWP service areas that receive a majority of
surface water deliveries are located in the following counties: Fresno, Kern, Kings, Merced,
Stanislaus, and Tulare. These subbasins represent the areas that could most benefit from an
increase in surface water supply reliability to the CVP and SWP, as examined under this
EIR/EIS. Table 6-1 summarizes pertinent information about groundwater levels and
groundwater budget of the subbasins within the aforementioned counties. Combined, the area
overlying these subbasins comprises 3,651,000 acres (DWR 2003). Total annual groundwater
extraction for all the subbasins is not known, but the total estimated annual average of known
urban and agricultural extractions is estimated to be 173.1 TAF and 2,971.0 TAF, respectively
(DWR 2003). Annual natural recharge is estimated to average 241.0 TAF (DWR 2003). Artificial
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recharge has not been calculated for the subbasins, however an estimated 999.0 TAF of surface
water is applied annually. Groundwater elevation changes between 1970 and 2000 for each
subbasin range between an increase of 4 feet and a decline of 30 feet (DWR 2003).
Table 6-1.
Pertinent
Data

Summary of Export Service Area Subbasin Information
Merced
Subbasin
(5-22.04)

County

Merced

Acres
Groundwater
Level Trends

491,000
Between 1970
and 2000
average
decline of
30.0 feet.

Groundwater
Budget

Natural
recharge
estimated to
be 47.0 TAF,
artificial
recharge not
determined
but 243.0 TAF
of surface
water applied
annually.
Annual urban
and
agricultural
extractions
are 54.0 and
492.0 TAF
respectively.

DWR Subbasin Name and (Number)
DeltaKings
Kaweah
Tulare Lake
Mendota
Subbasin
Subbasin
Subbasin
Subbasin
(5-22.08)
(5-22.11)
(5-22.12)
(5-22.07)
Stanislaus,
Fresno,
Tulare and
Kings
Merced,
Kings, and
Kings
Madera, and
Tulare
Fresno
747,000
976,000
446,000
524,000
Between 1970 Variability in
Between
Between 1970
and 2000
groundwater
1970 and
and 2000
average
levels in
2000 average average
increase of
response to
declines of 12 declines of 17
2.2 feet.
the 1976-77
feet.
feet.
drought
ranged from
10 feet to 50
feet, with
similar
declines in
the western
subbasin
during the
1987-92
drought.
Natural
recharge
estimated to
be 8.0 TAF,
artificial
recharge not
determined
but 74.0 TAF
of surface
water applied
annually.
Annual urban
and
agricultural
extractions
are 17.0 and
491.0 TAF
respectively.

Recharge and
extraction
values are not
reported by
DWR.

Natural
recharge
estimated to
be 62.4 TAF,
artificial
recharge not
determined
but 286.0
TAF of
surface water
applied
annually.
Annual urban
and
agricultural
extractions
are 58.8 and
699.0 TAF
respectively

Natural
recharge
estimated to
be 89.2 TAF,
artificial
recharge not
determined
but 195.0 TAF
of surface
water applied
annually.
Annual urban
and
agricultural
extractions
are 24.0 and
648.0 TAF
respectively.

Tule
Subbasin
(5-22.13)
Tulare

467,000
Between 1970
and 2000
water level
has increased
4 feet.
Variability in
groundwater
levels has
ranged from
34 feet
decreases
between 1988
and 1995, to
20 feet
increases
between 1970
and 1988.
Natural
recharge
estimated to
be 34.4 TAF,
artificial
recharge not
determined
but 201.0 TAF
of surface
water applied
annually.
Annul urban
and
agricultural
extraction are
estimated to
be 19.3 and
641.0 TAF,
respectively.

Source: California Groundwater, Bulletin 118, Update 2003. California Department of Water Resources.
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6.1.3

Groundwater Resources

REGULATORY SETTING

The local and state regulatory settings for groundwater resources in the Yuba Basin are
discussed in this section.

6.1.3.1

LOCAL

Documents of the local regulatory setting relevant to groundwater resources include the Yuba
County Water Agency Act, Yuba County Water Agency Groundwater Management Plan, and
the SVWMP. The SVWMP was described earlier in Chapter 3 (Section 3.2.1.6).

YUBA COUNTY WATER AGENCY
YCWA was created in 1959 by the Yuba County Water Agency Act to develop and promote the
beneficial use and regulation of the water resources of Yuba County (see Figure 1-2 for the
location of Yuba County and the YCWA boundary). Two sections of the Yuba County Water
Agency Act are important to implementation of groundwater management in Yuba County.
The first section relates to water supply:
§84-4. Availability of water supply; necessary acts
Sec. 4. The agency shall have the power as limited in this act to do any and every lawful
act necessary in order that sufficient water may be available for any present or future
beneficial use or uses of the lands or inhabitants within the agency, including, but not
limited to irrigation, domestic, fire protection, municipal, commercial, industrial,
recreational, and all other beneficial uses and purposes. (Stats.1959, c. 788, p. 2783, § 4).
The second section relates to the storage of water:
§84-4.3 Storage of water; conservation and reclamation; actions involving use of
waters or water rights
Sec. 4.3. The agency shall have the power to store water in surface or underground
reservoirs within or outside the agency for the common benefit of the agency; to conserve
and reclaim water for present and future use within the agency; to appropriate and
acquire water and water rights, and to import water into the agency and to conserve and
utilize, within or outside the agency, water for any purpose useful to the agency;
…(Stats.1959, c. 788, p. 2783, § 4.3).

YUBA COUNTY WATER AGENCY GROUNDWATER MANAGEMENT PLAN
YCWA’s Groundwater Management Plan (GMP) was adopted in 2005. The purpose of the
GMP is to build on and formalize the historically successful management of Yuba County’s
groundwater resources and to develop a framework for implementation of future activities.
The authority to manage the county’s groundwater resource is provided through the Yuba
County Water Agency Act and Water Code Division 6, part 2.75 (§ 10750 et seq.). YCWA
prepared the Groundwater Management Plan consistent with provisions of CWC § 10750 et seq.
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YCWA’s Groundwater Management Plan includes basin management objectives related to the
following measurement and monitoring categories: (1) groundwater levels and storage; (2)
groundwater quality; (3) inelastic subsidence; and (4) groundwater and surface water
interactions (see Chapter 2 for details on basin management objectives in the GMP).

6.1.3.2

STATE

The California Legislature and Governor, as well as private citizens, have become increasingly
concerned about the recent public well closures due to the detection of chemicals, such as MTBE
from gasoline and various solvents from industrial sources. As a result of the increased
awareness of groundwater quality, the Supplemental Report of the 1999 Budget Act required the
SWRCB to develop a comprehensive ambient groundwater monitoring plan. To meet this
mandate, the SWRCB created the Groundwater Ambient Monitoring and Assessment (GAMA)
Program. The primary objective of the GAMA Program is to assess water quality and relative
susceptibility of groundwater resources. The GAMA Program has two sampling components:
the California Aquifer Susceptibility Assessment for addressing public drinking water wells,
and the Voluntary Domestic Well Assessment Project for addressing private drinking water
wells.
The GAMA Program is being directed out by the SWRCB Division of Water Quality, Land
Disposal Section, Groundwater Special Studies Unit. The Voluntary Domestic Well Assessment
Project samples domestic wells for various constituents commonly found in domestic well
water and provides that information to domestic well owners. In addition, the Voluntary
Domestic Well Assessment Project includes a public education component to aid the public in
understanding water quality data and water quality issues affecting domestic water wells. The
Voluntary Domestic Well Assessment Project focuses on specific areas, as resources permit. The
focus areas are chosen based on existing knowledge of water quality and land use, in
coordination with local environmental agencies. The SWRCB incurs the costs of sampling and
analysis, and results are provided to domestic well owners as quickly as possible.
During April through June 2002, Voluntary Domestic Well Assessment Project staff sampled
119 domestic supply wells in Yuba County. The majority of the wells sampled are located
outside of the Yuba Basin in the foothills to the east. SWRCB GAMA Program Web site
provides
maps
of
sampling
locations
with
nitrate
and
coliform
results
(http://www.swrcb.ca.gov/gama/voluntry.html#yuba).

6.2

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES

This section addresses potential impacts on groundwater resources in the Yuba Basin as a result
of implementing the CEQA and NEPA alternatives described in Chapter 3 (Table 3-1). This
section describes anticipated changes in groundwater pumping under each alternative
(Section 6.2.1) and groundwater pumping constraints used to predict groundwater pumping
volumes that may occur within the Yuba Basin under each alternative (Section 6.2.2). The
methodology, analysis, and results for evaluating potential impacts of groundwater pumping
are also described in this section (Section 6.2.3). Because most potential impacts would occur in
the Yuba Basin, this section focuses mainly on evaluating potential impacts to the Yuba Basin
groundwater resources under the alternatives evaluated in this EIR/EIS. Potential impacts to
the Export Service Area would be very small; thus, only a brief discussion for the Export Service
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Area is provided (Section 6.2.4). This section also describes impact indicators and significance
criteria used to evaluate potential impacts on groundwater resources (Section 6.2.5).
As depicted in Chapter 3 (Table 3-1), separate scenarios have been developed to analyze the
effects of the CEQA and NEPA alternatives discussed in this EIR/EIS. Impact analyses
presented in this section are used to asses potential changes in groundwater levels and storage,
groundwater and surface water interactions, groundwater quality, and land subsidence as a
result of anticipated changes in groundwater pumping that could occur under the Proposed
Project/Action and alternatives (Section 6.2.6 through Section 6.2.12).

6.2.1

ANTICIPATED CHANGES IN GROUNDWATER PUMPING

Anticipated changes in groundwater pumping for the alternatives and scenarios discussed in
this EIR/EIS are summarized in Table 6-2. Changes in groundwater pumping due to various
causes listed in Table 6-2 could impact groundwater resources in the Yuba Basin.

CEQA
Modified Flow
Alternative

NEPA No
Action
Alternative

NEPA Yuba
Accord
Alternative

NEPA Modified
Flow
Alternative

Wheatland Project

√

√

√

√

√

√

SVWMP Groundwater
Pumping
YCWA Surface Water
Delivery Shortages

√

√

Short-term Single Year
Groundwater Substitution
Transfers

√

√

Long-term Multiyear
Groundwater Substitution
Transfers

6.2.1.1

NEPA Scenarios
6
7

CEQA Yuba
Accord
Alternative

Changes in Groundwater
Pumping Conditions

5

CEQA No
Project
Alternative

Anticipated Changes in Groundwater Pumping
CEQA Scenarios
Scenario No.
1
2
3
4
CEQA Existing
Condition

Table 6-2.

√

√

√

√

√

√

√

√

√

√

√

√

√

ANTICIPATED CHANGES IN GROUNDWATER PUMPING AFFECTED BY THE
PROPOSED YUBA ACCORD

Changes in groundwater pumping are anticipated by the Proposed Project/Action and the
action alternative, as described below:
YCWA Surface Water Delivery Shortages: Additional groundwater pumping may occur as
mitigation for deficiencies in surface water deliveries from the Yuba River to YCWA
Member Units. Annual groundwater pumping, as mitigation for surface water
deficiencies, varies among the alternatives considered in this EIR/EIS.
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Short-term Single-year Groundwater Substitution Transfers: A portion of water transfers
under the Modified Flow Alternative, and all transfers under the CEQA No Project
Alternative and NEPA No Action Alternative, would be made up by groundwater
pumping under single-year programs. Transfer volumes would vary depending on
local groundwater levels, demand, and available Delta transfer capacity.
Long-term Multiyear Potential Groundwater Substitution Transfers: Under the Proposed
Project/Action and alternatives, groundwater substitution pumping would occur,
depending on hydrologic year CVP/SWP allocations and conveyance capacity through
the Delta, to support groundwater transfers.

6.2.1.2

ANTICIPATED CHANGES IN GROUNDWATER PUMPING NOT AFFECTED BY
THE PROPOSED YUBA ACCORD

Changes in groundwater pumping that would not be affected by the Proposed Project/Action
and alternatives are described below:
Wheatland Project: After implementation of the Wheatland Project, post-2007, and
introduction of surface water supplies to WWD from the Yuba River, groundwater
pumping in the WWD service area will be reduced. The total future projected annual
agricultural water demand for WWD that could be served by the Wheatland Project is
approximately 40 TAF.
Sacramento Valley Water Management Program: The SVWMP Short-Term Agreement
establishes a framework to meet supply, water quality, and environmental needs in the
Sacramento Valley. YCWA is a signatory to the agreement. YCWA is committed to
supply 15 TAF for Bay-Delta water quality needs during below normal, dry, and critical
years through a groundwater substitution program. The SVWMP EIS/EIR is currently
under development. Because the SVWMP EIS/EIR is ongoing during the preparation of
this EIR/EIS, it was assumed that implementation of the SVWMP or similar program
would occur in the future. Therefore, the analyses in this EIR/EIS that concern future
conditions assume that the SVWMP will be implemented.
M&I Demand: Changes in future water demand due to land use conversion in the South
Yuba Subbasin, from agriculture to urban, could change the volume of groundwater
pumping from this subbasin. As M&I demand increases, agricultural demand decreases
in the growth areas.

6.2.2

CONSTRAINTS FOR GROUNDWATER SUBSTITUTION TRANSFER PUMPING

For the purpose of this EIR/EIS, anticipated groundwater pumping volumes that could occur
under the Proposed Project/Action and alternatives are tied to surface water resource
operations discussed in Chapter 5. Anticipated groundwater volumes for each alternative are
based on results of the spreadsheet model that was used to simulate surface water hydrology of
the lower Yuba River Basin in Chapter 5. During the simulations of the past hydrologic
conditions (73-year period for water years from 1922 to 1994), several constraints were
considered in the spreadsheet model to establish the upper bounds of pumping volumes for a
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single and consecutive year pumping. These constraints are summarized in Table 6-3 and
described below:
Table 6-3.

Summary of Maximum Groundwater Pumping Volumes (Thousand Acre-Feet)

NEPA Yuba Accord
Alternative

NEPA Modified Flow
Alternative

7

NEPA No Action
Alternative

NEPA Scenarios
6

CEQA Modified Flow
Alternative

5

CEQA Yuba Accord
Alternative

4

CEQA No Project
Alternative

CEQA Scenarios
2
3

CEQA Existing
Condition

1

Maximum Annual
Groundwater Pumping

98

120

120

120

120

120

120

Maximum Annual
Groundwater
Substitution Pumping

61

70

90

70

70

90

70

Maximum 2-Year
Groundwater Pumping

116

120

150

120

120

150

120

Maximum 3-Year
Groundwater Pumping

116

140

180

140

140

180

140

Constraints for
Groundwater Pumping
Volumes

In all scenarios, except the CEQA Existing Condition, the anticipated maximum singleyear groundwater pumping of 120 TAF would occur during dry conditions.
A maximum 3-year groundwater pumping volume would be limited to 180 TAF for the
Proposed Project/Action and alternatives with the long-term water purchase agreement
(CEQA and NEPA Yuba Accord Alternative in Table 6-3). The resulting 3-year pattern
for the maximum annual groundwater substitution pumping would be 90 TAF for year
1, 60 TAF for year 2, and 30 TAF for year 3.
A maximum 3-year groundwater pumping volume for the Proposed Project/Action and
alternatives without the long-term water purchase agreement (the CEQA No Project
Alternative, CEQA Modified Flow Alternative, NEPA No Action Alternative, and NEPA
Modified Flow Alternative in Table 6-3) would be limited to 140 TAF, with the resulting
3-year pattern of 70 TAF for year 1, 50 TAF for year 2, and 20 TAF for year 3.
Under the NEPA scenarios shown in Table 6-2, the maximum groundwater pumping
would include 15 TAF of pumping for the SVWMP during below normal, dry, and
critical water year types.
Annual groundwater pumping volumes within these constraints were estimated by the
spreadsheet model to make up for surface water shortages and to participate in groundwater
substitution transfers.
These constraints were established based on the following
considerations:
Historical 2001 and 2002 groundwater transfer pumping volumes of 62.2 and 57.1 TAF,
respectively
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Estimates of historical changes in groundwater storage
Additional groundwater pumping capacity of approximately 40 TAF, which will be
available in the South Yuba Subbasin as a result of the implementation of the Wheatland
Project
Based on these considerations, it was apparent that after the 2001 and 2002 transfers, a third
year of transfer of a similar volume could have been conducted without inducing any long-term
declines in groundwater levels or storage, and without drawing groundwater levels to historical
low levels in the Yuba Basin (see Section 6.2.3).
Anticipated annual groundwater pumping volumes and changes in groundwater storage as a
function of these pumping volumes were used to evaluate potential impacts for the
comparative scenarios presented in Section 6.2.6 through Section 6.2.12. Anticipated changes in
groundwater pumping and groundwater storage under cumulative conditions are discussed
separately in Section 6.3.

6.2.3

METHODOLOGY, ANALYSIS, AND RESULTS FOR EVALUATING POTENTIAL
IMPACTS TO GROUNDWATER RESOURCES IN THE YUBA BASIN

This section describes the methodology, analysis, and results for evaluating the potential
impacts of the anticipated changes in groundwater pumping conditions under the Proposed
Project/Action and alternatives. Impact assessment presented in this section is based on
analysis of various empirical data sources available in the Yuba Basin, as listed below:
Historical groundwater elevations
Historical groundwater substitution transfer pumping volumes
Historical river gage data along the major rivers
Well construction data for pumping wells
Subsurface lithology
Groundwater elevations from the multilevel piezometers in the vicinity of the rivers
Based on evidence from the analysis of empirical data listed above, potential future changes
were predicted for: (1) groundwater levels and storage; (2) groundwater and surface water
interactions; (3) groundwater quality; and (4) land subsidence.
During implementation of the Proposed Project/Action, YCWA and Member Units would be
obligated to monitor and report on groundwater basin conditions for both pre- and posttransfers. As more data become available from monitoring during future groundwater
transfers, YCWA and its Member Units would adopt an adaptive management program for
taking actions that would determine a safe pumping volume and pumping location based on
the considerations of the basin conditions for groundwater levels and storage, groundwater
surface water interactions, groundwater quality, and land subsidence.
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Numerical groundwater modeling was not performed to evaluate impacts to groundwater
resources resulting from the Proposed Project/Action and alternatives for the two reasons listed
and explained below:
The abundance of empirical field data from key wells located throughout the Yuba Basin
was adequate to characterize the basin responses to historical groundwater stresses and
future stresses resulting from the Proposed Project/Action and alternatives, and
A calibrated numerical groundwater model, accepted by the Proposed Lower Yuba
River Accord EIR/EIS stakeholder group, is not available.
Empirical Field Data: Hydrologic data available for analysis include:
Records of surface water delivery
Records of groundwater pumping during groundwater substitution transfers
Groundwater levels from key well hydrographs located throughout the Yuba Basin.
These empirical data were analyzed to identify trends and patterns in the groundwater
response to historical changes in pumping volumes. As mentioned earlier, empirical
groundwater elevation data indicate that increasing surface water deliveries to YCWA Member
Units have resulted in a gradual increase in groundwater levels and storage throughout the
Yuba Basin. The long-term trends in the Yuba Basin can be characterized using the basin-wide
empirical data. In addition, during the past groundwater substitution transfers, the Yuba Basin
has been subject to quantified changes in groundwater pumping volume. During the 2001 and
2002 transfers, the locations of the pumping wells used for transfers and the volume of
groundwater pumped at each transfer well are known. Since the Yuba Basin conditions have
been monitored closely during the transfers by YCWA and its Member Units, in close
coordination with DWR, the empirical data collected during the past transfers are the keystone
for analyzing the short-term responses of the Yuba Basin to future groundwater resources
activities. It is anticipated that future pumping under the Proposed Action/Project Alternative
probably would take place in areas where the past groundwater transfer substitutions were
implemented. Furthermore, future anticipated pumping volumes under the Proposed
Action/Project Alternative would be within the range of historical extraction volumes.
Therefore, the responses of the Yuba Basin to the past groundwater substitution transfers and
the recovery trends of the Yuba Basin from the historical groundwater substitution transfers can
be used as a good predictor of the basin responses to future changes in groundwater pumping
conditions and to evaluate potential impacts from these anticipated future conditions.
Empirical analysis used in this EIR/EIS study takes advantage of the substantial amount of
information from historical measurement and monitoring activities undertaken by the YCWA,
its Member Units, and DWR.
Numerical Groundwater Modeling: The adequacy of using existing numerical groundwater
models to simulate groundwater conditions under the Proposed Action/Project Alternative was
evaluated. YCWA concluded that existing models do not adequately account for the
hydrogeologic conditions within Yuba Basin as represented in “Summary of Groundwater Basin
Conditions, Yuba County” (MWH 2005).
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A numerical groundwater model is calibrated using one set of empirical data, and is further
validated using a second set of empirical data. For the impact analysis in this EIR/EIS, a
numerical model would have to be capable of simulating and closely matching the basin
responses to the historical 2001 and 2002 groundwater substitution transfers. Such a model
could subsequently be used to predict the basin response to a scenario in which groundwater
stresses would be much greater in magnitude than what has occurred in the past. For the Yuba
Basin, the empirical data describe the response of the basin to groundwater substitution
pumping. Projected levels of groundwater substitution pumping under the Proposed
Project/Action and alternatives would not be a significant increase over what has occurred
historically. In addition, groundwater stresses on the basin will decrease due to the
implementation of the Wheatland Project.
Developing a numerical groundwater model consistent with the hydrogeologic understanding
of the basin and agreed upon by the Proposed Lower Yuba River Accord stakeholders to
support the empirical analysis therefore was not deemed necessary, given the adequacy of the
empirical data described above.

6.2.3.1

METHODOLOGY, ANALYSIS, AND RESULTS FOR EVALUATING POTENTIAL
IMPACTS TO GROUNDWATER LEVELS AND STORAGE

The objective of this methodology is to assess potential impacts to the Yuba Basin groundwater
levels and storage resulting from anticipated groundwater pumping conditions under the
Proposed Project/Action and alternatives described in Table 6-3 in Section 6.2.2. Two methods
are applied to achieve this objective:
Long-term Impact Analysis: This analysis evaluates long-term trends in groundwater
levels and storage within the North and South Yuba subbasins between 1960 and 2005.
Based on a study of historical well data, the volume of groundwater pumping that could
be sustained in the North and South Yuba subbasins is estimated.
Short-term Impact Analysis: This analysis estimates potential localized short-term impacts
resulting from historical pumping in the North and South Yuba subbasins during the
previous groundwater transfer years 1991, 1994, 2001, and 2002.
Both the long-term and short-term analyses are based on the underlying assumption that
existing groundwater pumping would remain unchanged throughout the analysis period.
Detailed descriptions of the methodology used for these two types of impact analyses, relevant
results of the analyses, and conclusions drawn are presented in the following sections.

METHODOLOGY, ANALYSIS, AND RESULTS FOR EVALUATING LONG-TERM
POTENTIAL IMPACTS: HISTORICAL GROUNDWATER LEVELS AND STORAGE ANALYSIS
The proposed methodology is an incremental analysis used to estimate changes in historical
groundwater storage corresponding to observed changes in historical groundwater elevations
using the records of groundwater elevations between 1960 and 2005. This historical study is
conducted for the North Yuba and South Yuba subbasins separately to allow for the analysis of
potential impacts at the subbasin scale.
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The long-term impact analysis has two components: (1) a study of historical well data to define
a long-term annual basin recharge; and (2) a study of groundwater budget accounting for the
impact assessment of groundwater pumping under the Proposed Project/Action and
alternatives. Descriptions of these two components, results obtained from the long-term impact
analysis, and conclusions are presented below.

Study of Historical Well Data
Steps toward defining the long-term annual basin recharge are as follows:
1. Compile existing historical groundwater elevation data: The methodology uses data from a
45-year period of record from 1960 to 2005. Microsoft Access was used to store the data
and evaluate average annual (based on water year) groundwater elevation data for
water years 1960 through 2005.
2. Generate groundwater elevation contour maps: Contour maps for the entire Yuba Basin
were created for water years 1960 through 2005 based on the interpolation of historical
average annual groundwater elevations. The Visual Basic language and the kriging
technique in the Surfer software (Golden Software Inc. 2002) were used to generate
interpolated groundwater surfaces and contouring maps. These maps are presented in
Figure F2-13 through Figure F2-20 in Appendix F2 and will be discussed below.
3. Calculate annual groundwater storage change, ΔS, in the North and South Yuba subbasins for
water years 1961 through 2005: Total change in groundwater storage between two
consecutive water years (e.g., 1960 and 1961) was calculated based on the volume
difference between the two interpolated groundwater surfaces of those water years
multiplied by the basin specific yield values, which are reported in “Summary of
Groundwater Basin Conditions, Yuba County” (MWH 2005).
4. Estimate an average annual rate of historical groundwater recharge in the North and South Yuba
subbasins:. Annual groundwater recharge was estimated considering the potential
effects of surface water deliveries, past groundwater substitution transfers, and
hydrologic conditions on groundwater storage changes. Later in this section under
“Study of Historical Well Data”, the methodology for estimating the annual
groundwater recharge rate is described in more details.
Conditions in 1960 represent the zero or baseline reference point from which changes in storage
are calculated. The focus of this analysis is on the change in groundwater storage volume over
time, not total freshwater volume. Thus, net losses or gains in groundwater storage are
reported relative to the 1960 conditions.
Estimations of the historical groundwater storage changes are based on historical records of
groundwater elevation compiled from the DWR Water Data Library Website
(http://wdl.water.ca.gov) (Step 1 in the methodology) and are based on several simplifying
assumptions:
Existing land use and irrigation practices are representative of future conditions for the
Proposed Project/Action and alternatives, excluding changes due to the Wheatland
Project. Land use conversions and corresponding changes in M&I demand in the South
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Yuba Subbasin will be considered only as part of the future conditions evaluated in the
cumulative impacts analysis.
Inflows to and outflows from the groundwater basin that have existed historically (e.g.
natural recharge, groundwater and surface water interactions, and background levels of
groundwater pumping) remain unchanged except for hydrologic variations.
The system response to changes is approximately linear.
Impact assessment at the subbasin scale is considered a regional impact assessment.
Estimates of groundwater level changes at this scale are intended to illustrate a range of
potential changes in groundwater levels. The estimates do not characterize localized
potential impacts in areas where extensive groundwater withdrawals take place.
Estimates from the short-term impact analysis address more-localized effects. The shortterm impact analysis is presented later under “Methodology, Analysis, and Results for
Evaluating Short-term Potential Impacts: Response and Recovery Analysis”.

Study of Groundwater Budget Accounting
The purpose of the groundwater budget accounting analysis is to determine the change in
groundwater in storage over time. The analysis does not attempt to determine the total volume
of fresh groundwater in storage. Thus, net losses or gains in groundwater storage are reported
relative to a zero AF basis of comparison.
Based on the long-term annual recharge estimates and anticipated groundwater pumping
volumes, the following analyses were conducted for the impact assessment of groundwater
pumping:
Short-term Groundwater Budget Accounting: Short-term (6-year) changes in groundwater
storage were estimated with and without the Proposed Project/Action and alternatives using
the estimated annual recharge rate to the Yuba Basin (from Step 4 above) and the maximum
future groundwater pumping volumes under the alternatives evaluated in this EIR/EIS
(presented in Table 6-3). In this analysis, the “worst case” pumping situation with the
implementation of the Proposed Project/Action Alternative was analyzed and compared with
the maximum groundwater pumping condition without the Proposed Project/Action
Alternative (without the long-term water purchase agreement) for a 6-year period. As shown in
Table 6-3, the “worst case” pumping situation with the Proposed Project/Action Alternative
would be 180 TAF over the 3-year consecutive pumping (with a 3-year pattern of 90 TAF for
year 1, 60 TAF for year 2, and 30 TAF for year 3). Without the Proposed Project/Action
Alternative, the maximum pumping would occur with the 3-year consecutive pumping of 140
TAF (with a 3-year pattern of 70 TAF for year 1, 50 TAF for year 2, and 20 TAF for year 3). For
this analysis, it was assumed that the annual recharge rate of 30 TAF to the Yuba Basin would
be constant and that the beginning of the analysis would represent the baseline reference point
from which changes in storage are calculated.
Long-term Groundwater Budget Accounting: Long-term (73-year) changes in groundwater
storage were estimated for the Proposed Project/Action and alternatives using the estimated
annual recharge rate to the Yuba Basin (from Step 4 above) and anticipated groundwater
pumping volumes for the past 73-year period (for water years from 1922 to 1994). As discussed
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earlier in Section 6.2.2, anticipated annual groundwater pumping volumes based on the past
hydrologic conditions for water years from 1922 to 1994 were estimated for each alternative
using the spreadsheet model. For this analysis, it was assumed that the annual recharge rate of
30 TAF to the Yuba Basin would be constant and that water year 1922 would represent the
baseline zero reference point from which changes in groundwater storage are calculated.

Results from Study of Historical Well Data
Groundwater contour maps representing groundwater levels in the Yuba Basin for the entire
analysis period, from 1960 to 2005, are presented in Figure F2-13 through Figure F2-20 in
Appendix F2 (Step 2 in the methodology). Groundwater contour maps for the water years 1960,
1982, and 2005 are shown in Figure 6-10, Figure 6-11, and Figure 6-12, respectively, to highlight
several significant historical trends in groundwater elevations in the Yuba Basin. Similar to the
contour map of the spring 2004 groundwater flow conditions in , the groundwater contour
maps from 1960 to 2005 show high groundwater elevations along the eastern edge of the South
Yuba Subbasin. Although the interpreted groundwater elevations are high, this area is not
considered as a primary recharge area based on lithologic data suggesting that the underlying
groundwater aquifer in the vicinity of this area appears to be thin and contains deposits of very
low hydraulic conductivity. As mentioned in Section 6.1.1.2, high groundwater levels are
attributed to topographic controls of the Sierra Nevada Foothills.
The key results of the long-term potential impact analysis are summarized below:
Analysis of the empirical groundwater elevation data show that groundwater storage in
the South Yuba Subbasin has increased by nearly 368 TAF since the surface water
delivery to the Member Units in the South Yuba Subbasin began in the early 1980s. This
substantial increase in storage capacity in the South Yuba Subbasin could be utilized for
long-term groundwater substitution transfers at historical volumes without causing any
long-term impacts on groundwater levels and storage (Figure 6-13).
In most areas of the South Yuba Subbasin, current groundwater levels and storage have
increasing trends and are higher than under the 2001 pre-transfer conditions (Figure 6-5
and Figure 6-13.
Currently, groundwater levels and storage in the North Yuba Subbasin are higher than
the 2002 post-transfer conditions and considerably higher than historical low levels
(Figure 6-5 and Figure 6-6).
On an average, total annual recharge rate to the Yuba Basin would be approximately 30 TAF.
Annual recharge rates in the South Yuba Subbasin appear to be relatively stable and positive,
ranging from 14 TAF to 28 TAF. In the North Yuba Subbasin, annual recharge rates are
estimated to range from 9 TAF to 11 TAF.
Detailed descriptions of the results are provided in the following sections for the South Yuba
and North Yuba subbasins.

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 6-34

Chapter 6

Groundwater Resources

(based on annual average groundwater elevation data for water year 1960)

Figure 6-10.

Groundwater Contour Map of the Yuba Basin for 1960 Conditions
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(based on annual average groundwater elevation data for water year 1982)

Figure 6-11.

Groundwater Contour Map of the Yuba Basin for 1982 Conditions
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(based on annual average groundwater elevation data for water year 2005)

Figure 6-12.

Groundwater Contour Map in the Yuba Basin for 2005 Conditions
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Figure 6-13.
2005

Estimated Groundwater Storage Changes in the South Yuba Subbasin from 1960 to

South Yuba Subbasin
Figure 6-13 shows groundwater storage changes and cumulative storage changes in the South
Yuba Subbasin from water years 1960 to 2005, assuming 1960 is the zero or baseline reference
point from which changes in storage are calculated (Step 3 in the methodology). Annual
storage changes between 1960 and 1982 were mostly negative, indicating a net loss of water in
the groundwater basin due to extensive groundwater pumping. The abrupt decrease in the
1976 to 1977 period was a result of extensive drought in California. The beginning of a
significant rebound of groundwater storage in 1983 was a result of the start of surface water
delivery from YCWA to its Member Units through the South Yuba Canal. Storage decreases
during 1991, 2001, and 2002 were due to groundwater substitution transfers. In general,
significant changes in the long-term state of the South Yuba Subbasin were due, in part, to the
following factors: (1) development of groundwater as an irrigation source, (2) surface water
deliveries, (3) past groundwater substitution transfer, and (4) hydrological conditions.
Among the factors listed above, development of groundwater as an irrigation source and
surface water deliveries to the Member Units appear to have been the main causes of changes in
historical groundwater levels and storage. Prior to the Yuba River Development Project,
groundwater was the primary supply for agricultural development in the South Yuba Basin. As
discussed in Section 6.1.1.5, since the delivery of surface water to the Member Units began in
1983, groundwater elevations have risen to historical high levels in some areas of the South
Yuba Subbasin and have exceeded historical high levels in other areas. Activities undertaken
through the groundwater substitution transfers have led to the further development of
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groundwater use as an irrigation source in the Yuba Basin. During the groundwater transfer
pumping years, groundwater was used on local lands for irrigation in lieu of surface water and
equal amount of surface water was released from New Bullards Bar Reservoir for use in other
parts of the state.
Surface water deliveries to the Member Units in the South Yuba Subbasin appear to have been
the main cause of increasing groundwater levels and storage after 1982. Surface water
deliveries, while varying year to year based on hydrologic conditions, have increased tenfold,
from approximately 11 TAF in 1983 to 114 TAF in 2002 (Figure 6-14). The first major surface
water delivery was in 1986, with more than 60 TAF delivered to BWD and SYWD. DCMWC
began receiving surface water in 1998. Estimated total increase in groundwater storage since
surface water deliveries to the Member Units started in 1983 is nearly 368 TAF. During the 22year period of 1982 and 2005, this would correspond to an average annual recharge rate of
approximately 17 TAF per year.
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Figure 6-14.
Precipitation

Historical Surface Water Deliveries to South Yuba Subbasin and Annual

Considering the potential effects of the past groundwater substitution transfers on recharge
rates, the 17 TAF of annual recharge to the South Yuba Subbasin could be a low estimate. Total
groundwater transfer pumping of 98.1 TAF during the 1991, 2001, and 2002 transfer years
resulted in a total groundwater storage decline of approximately 68.4 TAF.
In addition to surface water deliveries and past groundwater substitution transfers,
groundwater storage in the South Yuba Subbasin may be controlled as much as by a hydrologic
year type as by the extractions in any given year. Figure 6-15 shows estimated annual recharge
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rates of approximately 22.8 TAF per year, 27.6 TAF per year, and 14 TAF per year during three
periods, 1986 to 1990, 1992 to 2000, and 2003 to 2005, respectively.
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Figure 6-15.
Estimated Annual Groundwater Recharge Rate between 1985 and 2005 (excluding
data during the past groundwater substitution transfers)

Data points during the transfer years and during 1983 and 1984 were excluded to eliminate the
effects of the past transfer pumping and initially small surface water deliveries on the storage
values. Note that the annual recharge rate of 22.8 TAF and 27.6 TAF would coincide with the
drying and wetting periods, respectively, based on the hydrological data shown in Figure . The
lowest annual recharge rate of 14 TAF per year could be explained by decreasing inflow to the
Yuba Basin (due to decreasing hydraulic gradient) as the South Yuba Subbasin has replenished
over time. An average of the three recharge rates is estimated to be approximately 21.5 TAF
(Step 4 in the methodology).
Overall, based on the analysis of groundwater storage changes, the annual recharge rate of
approximately 21 TAF is considered to be a safe, sustainable long-term recharge rate that could
be maintained without altering long-term groundwater levels and storage trends within the
South Yuba Subbasin (Step 4 in the methodology).
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North Yuba Subbasin
Figure 6-16 shows groundwater storage changes and cumulative storage changes in the North
Yuba Subbasin from water years 1960 to 2005, assuming 1960 is the zero or baseline reference
point from which changes in storage are calculated (Step 3 in the methodology). Similar to the
South Yuba Subbasin, the past transfer pumping resulted in negative storage changes. Total
groundwater substitution pumping of 129 TAF during 1991, 1994, 2001, and 2002 resulted in a
total storage decline of 100.3 TAF. Because the North Yuba Subbasin has been historically
receiving surface water (Figure 6-17), the effects of surface water deliveries on groundwater
levels are not as pronounced in the North Yuba Subbasin as in the South Yuba Subbasin. The
longest period of groundwater recharge occurred between 1977 and 1985, as shown in Figure .
During this period surface water deliveries remained relatively unchanged, implying that
groundwater pumping would also remain relatively unchanged. The average recharge rate
estimated for this period was approximately 11 TAF per year (Step 4 in the methodology)
(Figure 6-18). This rate, however, would not be considered as a representative long-term
recharge rate in the North Yuba Subbasin because recharge at this rate does not appear to be
continuous over time.
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Figure 6-16.
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Estimated Groundwater Storage Changes in the North Yuba Subbasin from 1960 to
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Results from Study of Groundwater Budget Accounting
Results from the groundwater budget accounting analysis described earlier in Section 6.2.3.1 are
presented below.
Short-term Groundwater Budget Accounting: Groundwater storage changes in the Yuba Basin
were analyzed over 6 years based on the estimated annual recharge rate of 30 TAF and the
maximum annual groundwater pumping considered with and without the Proposed
Project/Action Alternative. Figure 6-19 and Figure 6-20 below illustrate annual groundwater
recharge, maximum annual groundwater pumping and cumulative groundwater storage
changes over 6 years with and without the Proposed Project/Action Alternative, respectively.
As shown in Figure 6-19, under the “worst case” groundwater pumping with the Proposed
Project/Action Alternative, cumulative decline in groundwater storage over 6 years would be
180 TAF. This decline would be a result of the maximum 3-year consecutive pumping of 180
TAF (90 TAF for year 1, 60 TAF for year 2, and 30 TAF for year 3). Figure 6-20 shows that
without the Proposed Project/Action Alternative, the maximum 3-year consecutive pumping of
140 TAF (70 TAF for year 1, 50 TAF for year 2, and 20 TAF for year 3) would result in a
cumulative groundwater storage decline of 100 TAF over 6 years.
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Figure 6-19.
Cumulative Groundwater Storage Changes With the Proposed Project/Action
Alternative Based on Annual Groundwater Recharge Rate (30 TAF) and Maximum 3-Year
Groundwater Pumping Volume (180 TAF)
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Figure 6-20.
Cumulative Groundwater Storage Changes With the Proposed Project/Action
Alternative Based on Annual Groundwater Recharge Rate (30 TAF) and Maximum 3-Year
Groundwater Pumping Volume (140 TAF)

Even with the “worst case” pumping situation under the Proposed Project/Action Alternative,
groundwater storage in the South Yuba Subbasin alone would not decline to historical
groundwater storage conditions. Figure 6-21 illustrates that if the condition of the South Yuba
Subbasin in 2005 was assumed to be the baseline year, groundwater storage with the maximum
groundwater pumping of 6 years under the Proposed Project/Action Alternative would still be
190 TAF above the historical lows experienced in the early 1980s. Given the annual recharge
rate of 30 TAF to the Yuba Basin, it would take less than 3 years for the Yuba Basin to recover
from the 80 TAF additional pumping under the Proposed Project/Action Alternative (180 TAF
minus 100 TAF over 6 years).
Long-term Groundwater Budget Accounting: Long-term changes in groundwater storage in the
Yuba Basin were estimated for each alternative evaluated in this EIR/EIS study. As discussed
earlier in Section 6.2.2, annual anticipated groundwater pumping volumes were simulated for
each alternative using the spreadsheet model based on the past 73-year period from 1922 to
1994 water years and the groundwater pumping constraints summarized in Table 6-3.
Groundwater storage changes for the 73-year period were calculated using the simulated
annual groundwater pumping volumes and annual groundwater recharge rate of 30 TAF.
89HFigure 6-22 and 90HFigure 6-23 present a summary of the long-term groundwater budget
accounting analysis for each alternative. In these two figures, positive values represent a net
gain in groundwater storage while negative values represent a net loss or decline in
groundwater storage based on the assumption that 1922 represents the baseline zero reference
point. 91HFigure 6-22 shows the long-term annual average groundwater storage change
calculated for each alternative. The NEPA Yuba Accord Alternative would result in an annual
average groundwater storage decline of 1 TAF. For the other alternatives, groundwater storage
Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 6-44

Chapter 6

Groundwater Resources

increases range from 2 TAF under the CEQA Yuba Accord Alternative to 11 TAF under the
CEQA Existing Condition. 92HFigure 6-23 shows the net change in groundwater storage over
the 73-year period for each alternative. Based on the results, groundwater storage would decline
under the Proposed Project/Action Alternative: approximately 68 TAF of decline under the
NEPA Yuba Accord Alternative and 48 TAF of decline under the CEQA Yuba Accord
Alternative. Without the Proposed Project/Action Alternative, increase in groundwater storage
would range from 2 TAF to 146 TAF.
Table 6-4 summarizes groundwater pumping volumes from the 73-year simulations for each
alternative.
Results are reported by pumping categories (YCWA delivery shortages,
groundwater substitution transfers, and SVWMP groundwater pumping), by total groundwater
pumping, and by water year type (wet, above normal, below normal, dry, and critical). Values
for the five year types are based on the average of all the years within each year type
classification. “Average” values in 89HFigure 6-22 and 90HFigure 6-23 present a summary of
the long-term groundwater budget accounting analysis for each alternative. In these two
figures, positive values represent a net gain in groundwater storage while negative values
represent a net loss or decline in groundwater storage based on the assumption that 1922
represents the baseline zero reference point. 91HFigure 6-22 shows the long-term annual
average groundwater storage change calculated for each alternative. The NEPA Yuba Accord
Alternative would result in an annual average groundwater storage decline of 1 TAF. For the
other alternatives, groundwater storage increases range from 2 TAF under the CEQA Yuba
Accord Alternative to 11 TAF under the CEQA Existing Condition. 92HFigure 6-23 shows the
net change in groundwater storage over the 73-year period for each alternative. Based on the
results, groundwater storage would decline under the Proposed Project/Action Alternative:
approximately 68 TAF of decline under the NEPA Yuba Accord Alternative and 48 TAF of
decline under the CEQA Yuba Accord Alternative. Without the Proposed Project/Action
Alternative, increase in groundwater storage would range from 2 TAF to 146 TAF.
Table 6-4 represents the long-term annual average groundwater pumping based on the results
from the entire 73-year period. The simulation results indicate that total annual average
groundwater pumping would range from 19 TAF for the CEQA Existing Condition to 31 TAF
for the NEPA Yuba Accord Alternative. The NEPA Yuba Accord Alternative, with the
maximum annual average groundwater pumping of 31 TAF, would result in the maximum
changes in groundwater storage.
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Figure 6-21.
Cumulative Groundwater Storage Changes in the South Yuba Subbasin Compared
to “Worst Case” Groundwater Storage Change Over 6-Year Period With the Proposed
Project/Action Alternative (180 TAF) and Without the Proposed Project/Action Alternative (110
TAF)

Figure 6-22 and Figure 6-23 present a summary of the long-term groundwater budget
accounting analysis for each alternative. In these two figures, positive values represent a net
gain in groundwater storage while negative values represent a net loss or decline in
groundwater storage based on the assumption that 1922 represents the baseline zero reference
point. Figure 6-22 shows the long-term annual average groundwater storage change calculated
for each alternative. The NEPA Yuba Accord Alternative would result in an annual average
groundwater storage decline of 1 TAF. For the other alternatives, groundwater storage
increases range from 2 TAF under the CEQA Yuba Accord Alternative to 11 TAF under the
CEQA Existing Condition. Figure 6-23 shows the net change in groundwater storage over the
73-year period for each alternative. Based on the results, groundwater storage would decline
under the Proposed Project/Action Alternative: approximately 68 TAF of decline under the
NEPA Yuba Accord Alternative and 48 TAF of decline under the CEQA Yuba Accord
Alternative. Without the Proposed Project/Action Alternative, increase in groundwater storage
would range from 2 TAF to 146 TAF.
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Year Type

NEPA
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Alternative

7
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Alternative

NEPA Scenarios
6
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No Action
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5

CEQA
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Flow
Alternative

4

CEQA
Yuba
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Alternative

CEQA Scenarios
2
3
CEQA
No Project
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1
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Total
Groundwater
Pumping

SVWMP
Groundwater
Pumping

Groundwater
Substitution
Transfers

YCWA Surface
Water Delivery
Shortages

Groundwater
Pumping Categories

Table 6-4. Summary of Groundwater Pumping Volumes under the Proposed Project/Action and
Alternatives

Average
Wet
Above Normal
Below Normal
Dry
Critical
Average
Wet
Above Normal
Below Normal
Dry
Critical
Average
Wet
Above Normal
Below Normal
Dry
Critical
Average
Wet
Above Normal
Below Normal
Dry
Critical

2
0
0
0
0
10
18
0
0
0
50
42
0
0
0
0
0
0
19
0
0
0
50
52

5
0
0
5
10
14
19
0
0
0
50
49
0
0
0
0
0
0
25
0
0
5
60
63

3
1
0
0
0
17
25
0
0
0
71
59
0
0
0
0
0
0
28
1
0
0
71
76

2
0
0
0
0
10
21
0
0
0
58
49
0
0
0
0
0
0
22
0
0
0
58
59

5
0
0
5
10
14
13
0
0
0
36
29
9
0
0
15
15
15
27
0
0
20
60
58

3
1
0
0
0
17
19
0
0
0
58
38
9
0
0
15
15
15
31
1
0
15
73
69

3
0
0
0
5
10
14
0
0
0
41
29
9
0
0
15
15
15
25
0
0
15
61
54

Considering that the NEPA Yuba Accord Alternative represents the “worst case” situation in
terms of groundwater pumping volumes and groundwater storage changes, results of the longterm groundwater budget accounting analysis for the entire 73-year period are presented below
only the NEPA Yuba Accord Alternative. Later in Sections 6.2.6 through 6.2.12, potential
impacts are evaluated for the comparative scenarios based on the anticipated total groundwater
pumping volumes and changes in groundwater storage. In those sections, references to the
data shown in Figure 6-22 and Figure 6-23 are also provided to evaluate groundwater storage
changes for the comparative scenarios.
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Figure 6-22.
Long-Term Annual Average Groundwater Storage Changes Estimated Based on
Groundwater Pumping Volumes for the 73-year Hydrologic Conditions from 1992 to 1994 Water
Years and Annual Groundwater Recharge of 30 TAF
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Figure 6-23.
Net Change in Groundwater Storage Based on Groundwater Pumping Volumes for
the 73-year Hydrologic Conditions from 1992 to 1994 Water Years and Annual Groundwater
Recharge of 30 TAF
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Figure 6-24 illustrates the results of the long-term groundwater budget accounting analysis for
the NEPA Yuba Accord Alternative. This figure shows the annual groundwater recharge,
annual groundwater pumping volumes and calculated groundwater storage for the 73-year
period. Based on the worst case scenario represented by the NEPA Yuba Accord Alternative,
results suggest that, although groundwater storage would fluctuate over the 73 years, the net
groundwater decline during this period would be only 68 TAF, as mentioned above. Analysis
based on the long-term 73-year hydrologic data suggests that the maximum pumping would
occur occasionally only during dry/critical periods. As a result, the long-term decline in
groundwater storage, as shown in Figure 6-24, would be much smaller than the estimated
groundwater storage decline resulting from the maximum pumping conditions illustrated in
Figure 6-19. The groundwater storage decline of 68 TAF over the 73-year period is nearly one
third of the groundwater storage decline of 180 TAF that was estimated based on the short-term
groundwater budget accounting with the maximum pumping over 6 years consecutively.
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Figure 6-24.
Estimated Cumulative Groundwater Storage Changes over the 73-year Period
(1922 – 1994) in the Yuba Basin with the NEPA Yuba Accord Alternative
(1922 represents the baseline year from which changes in groundwater storage are calculated)

It is important to note that groundwater storage declines illustrated under the “worst case”
pumping situation both for the short-term and long-term groundwater budget accounting
analysis (Figure 6-19 and Figure 6-24) may be an overestimation of future conditions. The
following factors could potentially increase future groundwater recharge to the Yuba Basin and,
in turn, result in less groundwater storage declines than those presented above:
The annual groundwater recharge of 30 TAF estimated from historical data is
considered to be a low estimate because it does not take into account the reduction in
groundwater pumping in the WWD during the implementation of the Wheatland
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Project. Post 2007, groundwater pumping in the WWD will be reduced as a result of the
annual surface water deliveries of approximately 40 TAF to this area.
Future implementation of groundwater substitution pumping could induce higher
groundwater recharge to the Yuba Basin due to increasing hydraulic gradient. As
discussed earlier under “Results from Study of Historical Well Data”, the lowest annual
recharge rate of 14 TAF in the South Yuba Subbasin was estimated during the most
recent years (2002 through 2005) (Figure ). This lowest recharge rate could be attributed
to the decreasing inflow to the Yuba Basin as the basin has replenished.

Conclusions Based on Long-Term Impact Analysis
The South and North Yuba subbasins are in good condition, with significant amounts of
groundwater storage availability, relatively high annual recharge rates, and relatively short
recovery periods to pre-pumping conditions. Future groundwater transfer volumes anticipated
during the implementation of the Proposed Project/Action and alternatives would not lower
groundwater levels to historical low levels and would not result in long-term negative impacts
on groundwater levels and storage, as described below.
For the worst case scenario, anticipated groundwater pumping under the NEPA Yuba Accord
Alternative would result in a net groundwater storage decrease of 68 TAF over the entire 73year period simulated in this study, as shown above in Figure 6-24. This decline would be
insignificant considering the current amount of groundwater storage in the Yuba Basin that
could be utilized for future pumping. As discussed earlier, the South Yuba Subbasin alone has
gained nearly 368 TAF of storage since the historical low levels were experienced in the early
1980s (Figure 6-13).
Even if the maximum pumping volumes were implemented over 6 years consecutively under
the Yuba Accord Alternative (e.g., 3-year 180 TAF pumping), the estimated total groundwater
storage after the maximum groundwater decline of 180 TAF (Figure 6-19) would be much
higher than historical low conditions. Figure 6-20 demonstrates conceptually how groundwater
storage in the South Yuba Subbasin would change as a result of the worst case groundwater
storage decline of 180 TAF. Assuming 2005 represents the baseline year from which changes in
groundwater storage are estimated, the resulting new groundwater storage after a groundwater
storage decline of 180 TAF would still be 190 TAF above the historical low conditions.
These results lead to the conclusion that even considering the worst case pumping conditions
under this EIR/EIS, impacts on long-term trends of groundwater levels and storage in the Yuba
Basin during the implementation of the Yuba Accord Alternative would be less than significant.

METHODOLOGY, ANALYSIS, AND RESULTS FOR EVALUATING SHORT-TERM
POTENTIAL IMPACTS: RESPONSE AND RECOVERY ANALYSIS
This section presents the methodology, analysis, and results for evaluating the localized shortterm impacts under this EIR/EIS primarily based on the historical groundwater transfers in the
South and North Yuba subbasins. Short-term impact analysis is used to estimate potential
localized short-term impacts based on historical pumping from the North and South Yuba
subbasins during the previous groundwater transfer years of 1991, 1994, 2001, and 2002. This
impact assessment focuses on areas where concentrated pumping occurred in the past. Future
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pumping is likely to take place in these areas; thus, an analysis of short-term impacts from the
past groundwater substitution transfers would help predict short-term potential impacts and
responses to the future changes in groundwater pumping conditions. The proposed
methodology involves a response and recovery analysis. A response analysis was used to
evaluate the responses of the North Yuba and South Yuba subbasins to previous transfer
pumpings. A recovery analysis was used to quantify the recovery period of the South and
North Yuba subbasins to the pre-transfer conditions. Response and recovery analyses were
applied at two scales: (1) at the local scale to predict short-term localized impacts; and (2) at the
large scale to predict short-term impacts at a scale larger than the local scale. Short-term impact
analysis at the local and large scales was applied in an attempt to evaluate the basin responses
to the historical past groundwater transfer pumpings at two different scales.
The short-term impact analysis includes the following steps:
Select monitoring wells at key locations in the North Yuba and South Yuba subbasins
where the most groundwater transfer pumping occurred in the past. At the local scale,
eight key monitoring wells with historical groundwater elevation data were selected.
At the large scale, two key monitoring wells were selected in two sub-areas of the basin:
(1) RWD and CID; and (2) DCMWC and SYWD (representing conditions in north
central and southern parts of the groundwater basin, respectively).
Compile historical groundwater elevation data at the key monitoring wells, including
pre- and post-transfer groundwater elevations during each transfer year.
Compile pumping records from transfer pumping wells in the vicinity of the key
monitoring wells. At the local scale, total pumping by a group of wells was considered.
The underlying assumption is that transfer pumping wells located near a selected key
monitoring well (approximately within a 0.5-mile radius of the monitoring well) have
impacts on groundwater declines observed at that selected key monitoring well. At the
large scale, groundwater declines at each key monitoring well were analyzed relative to
total pumping conducted within each subarea. The distribution of groundwater
extraction by individual transfer pumping wells during 1991 and 1994 is unknown.
Therefore, the short-term impact analysis at the local scale uses data from the 2001 and
2002 transfer pumping wells only.
Perform response analysis at the local scale and the two subareas. For the response
analysis, groundwater declines at each selected key monitoring well were analyzed
relative to the total groundwater pumped by the selected transfer pumping wells.
Perform recovery analysis at the local scale and the three sub-areas: Post-transfer
recovery (in percentage) was quantified following the 2001 and 2002 transfer years. The
following formula illustrates how the recovery by spring 2002 following the 2001
transfer is calculated:
Percent 2002 Recovery from the 2001 Transfer =
(Spring 2002 WSE – Fall 2001 WSE) / (Spring 2001 WSE - Fall 2001 WSE)
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To calculate the recovery by spring 2003 following the 2001 transfer (Percent 2003 Recovery
from the 2001 Transfer), Spring 2002 WSE was replaced with Spring 2003 WSE in the
numerator.
Data used for the short-term impact analysis include groundwater transfer pumping records
and pre- and post- groundwater elevation data. Historical records of groundwater elevation
were compiled from the DWR Water Data Library Website (http://wdl.water.ca.gov).

Results of Historical Response and Recovery Analysis of the Yuba Basin
Figure 6-25 shows the distribution of the 2001 and 2002 groundwater transfer pumping
volumes and the locations of 17 monitoring wells. Of these, eight wells were selected for the
response and recovery analysis and nine wells were primarily used to evaluate changes in
groundwater elevations during the 2001 and 2002 transfers compared to the historical trends.
Two monitoring wells, 14N04E36G001M and 16N04E08A001M, located in north central and
southern parts of the groundwater basin, respectively, were considered as the key wells both for
the local and large scale analysis.
Results of the recovery and response analysis for the eight wells are shown in Appendix F2.
Hydrographs of all 17 wells used to evaluate local impacts are also shown in Appendix F2.
Table 6-5 summarizes historical data for these 17 monitoring wells, including seasonal and
annual fluctuations in groundwater elevations, seasonal changes during the 2001 and 2002
groundwater substitution transfers and spring to spring elevations following the transfers.
Changes in groundwater elevations (referred to as ΔWSE) represent absolute changes. Monthly
transfer records indicate that the majority of the total pumping (more than 90 percent) in 2001
and 2002 occurred during May through October. Therefore, spring measurements (usually in
April) would be appropriate to represent pre-transfer conditions while fall measurements
(usually in October) would be representative of post-transfer levels.

South Yuba Subbasin
Five key monitoring wells (13N05E06R004M, 13N05E06E001M, 14N04E36G001M,
14N04E24P001M, and 14N04E15C005M) were selected for the response and recovery analysis
based on the distribution of the 2001 and 2002 groundwater transfer volumes (Figure 6-25).
Hydrographs of these wells and the results of the response and recovery analysis are presented
in Appendix F2. Hydrographs of six additional wells are also included in Appendix F-2 to
show historical trends in the South Yuba Subbasin.
As depicted in Table 6-5, while changes in groundwater elevations in response to pumping
volumes varied by location, similar trends for response and recovery were observed at each
location analyzed. Local short-term water level declines were mostly within the range of
historical seasonal changes.
The majority of the recovery to the pre-transfer spring
groundwater elevation appears to have occurred consistently within three years. Data from
hydrographs suggest that spring 2004 levels were only slightly below early summer 2002 levels
and were substantially above the levels of 1991 and 1994 transfers. By 2005, groundwater
elevations tend to recover from the back-to-back transfer or even exceed the pre-transfer spring
2001 conditions.
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Figure 6-25.
Distribution of 2001 and 2002 Groundwater Transfer Volumes in the Yuba Basin
and Locations of DWR Monitoring Wells Used for Recovery and Response Analysis
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South Yuba Subbasin

Subbasin

Table 6-5. Summary Comparison of Historical Seasonal and Annual Fluctuations in Groundwater elevations with Seasonal and Spring
to Spring Elevation Changes Following the 2001 and 2002 Groundwater Substitution Transfers for Select Monitoring Wells in the Yuba
Basin (feet above msl)

Member Unit

Dry Creek
Mutual Water
Company

Well ID

Brophy Water
District
Wheatland
Water District

Hallwood
Irrigation District
Ramirez Water
District
Browns Valley
Irrigation District

Historical Fluctuations

Groundwater Elevation Data
2001

2002

Seasonal
(Spring - Fall)

Annual
(Spring - Spring)

Spring

Fall

ΔWSE

2003

2004

2005

Spring

Fall

ΔWSE

Spring

Spring

Spring

14N04E36G001Ma

R&R

3 - 21

0.2 - 12

42.6

29

13.6

38

24.8

13.2

37.4

43.2

46.5

13N05E06E001Ma

R&R

2 - 20

0.2 - 20

46.4

32

14.4

40.8

33.1

7.7

41.1

47.3

48.7

a

R&R

8 - 11

0-7

52.1

38.7

13.4

46.3

27.7

18.6

47.7

52.1

52.5

Hist. Trends

8 - 37

0.1 - 9

38.1

16.4

21.7

36.4

20.1

16.3

36.1

41

44.3

15N04E34E001M

Hist. Trends

0.3 - 14

0.1 - 7

40.9

37.7

3.2

40.8

34.9

5.9

37.9

N/A

N/A

15N04E26D001M

Hist. Trends

0.2 - 5

0.6 - 16

51.1

48.1

3

50.5

46.2

4.3

53

N/A

N/A

14N05E06B001M

Hist. Trends

1 - 24

0 - 19

47.2

41.5

5.7

45.4

47.6

-2.2

49.1

51.4

51.4

14N05E16C002M

Hist. Trends

3 - 33

0.2 - 9

39.1

20.8

18.3

40.7

25.4

15.3

41.1

44.1

45.3

14N04E24P001Ma

R&R

1 - 33

1 - 12

35.1

25.2

9.9

27.8

23.6

4.2

27.5

36.7

38.7

13N05E06R004M

14N05E30Q001M

Other
North Yuba Subbasin

Well Data
Analysis
Type

14N04E15C005M

Hist. Trends

1 - 11

0.3 - 7

43.3

38.7

4.6

41.8

37.9

3.9

41

43.6

45

15N04E04R001M

Hist. Trends

0.3 - 6

0.2 - 4

N/A

N/A

N/A

57.9

52.8

5.1

54.6

56

N/A

15N04E07H001M

Hist. Trends

0.8 - 7

0.4 - 5

53.1

50.4

2.7

52.3

49.8

2.5

51.9

55

53.7

16N04E34Q001M

Hist. Trends

0.2 - 6

0.4 - 3

78.6

75.4

3.2

76.9

78

-1.1

76.4

76.8

74.9

a

R&R

1 - 22

0-7

78.3

24.2

54.1

63.9

31.8

32.1

58.2

69.8

74.8

17N04E33Q002Ma

R&R

3-6

0 - 1.4

52.1

38.7

13.4

43.6

34.8

8.8

48.5

52.8

53.7

17N04E30R001M

Hist. Trends

2 - 21

0.2 - 9

76.4

N/A

N/A

44.8

46.6

-1.8

60.5

67.5

73.4

17N04E27F001Ma

R&R

3 - 17

0-9

89.3

56.6

32.7

72.3

53.9

18.4

63.4

80.5

92.9

16N04E08A001M

a

Monitoring wells used to perform response and recovery analysis
Key:
ΔWSE:
change in groundwater elevation
N/A:
groundwater elevation data not available
Hist. Trends:
Historical Trends
R & R:
Response and Recovery
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Groundwater elevation declines due to the transfers ranged from approximately 3 feet to 22
feet. These changes were comparable to historical seasonal fluctuations that ranged from 0 feet
to 37 feet. The largest change in WSE during 2001 occurred in DCMWC near the WWD
boundary (see hydrograph of 14N05E30Q01M in page F2-34, Figure F2-40 in Appendix F2).
This decline could be caused by a combination of transfer pumping in DCMWC and pumping
within WWD. Within BWD, overall responses to pumping appear to be within historical
seasonal fluctuations. In 2001, BWD did not participate to the transfer while in 2002 farmers in
BWD pumped more than 11 TAF for the transfer (nearly 40 percent of the total transfer in the
South Yuba Subbasin). However, changes in groundwater elevations following the 2002
transfer were less compared to changes experienced in other areas of the subbasin.

North Yuba Subbasin
Three monitoring wells (16N04E08A001M, 17N04E33Q002M, and 17N04E27F001M) were
selected in the North Yuba Subbasin for the short-term response and recovery analysis based on
the distribution of the 2001 and 2002 groundwater transfer volumes (Figure 6-25). Hydrographs
of these wells and the results of the response and recovery analysis are presented in Appendix
F2 (see page F2-30 through F2-32). Hydrographs of three additional wells are also included in
Appendix F-2 to illustrate historical trends (see page F2-33 through F2-35).
In general, results of the response and recovery analysis suggest that groundwater elevations
decrease with pumping. Both recovery rates and recovery periods in the North Yuba Subbasin
are smaller than in the South Yuba Subbasin. The majority of the recovery to the pre-transfer
spring groundwater elevations appears to have occurred consistently within three years after
the back-to-back transfer. By spring 2005, WSE recovered from the transfers or exceeded the
pre-transfer spring 2001 conditions.
As shown in Appendix F2 (see page F2-30 through F2-32) and in Table 6-5, localized short-term
water level declines during the 2001 and 2002 groundwater substitution transfer years ranged
from approximately 3 feet to 54 feet. This was response to a total pumping ranging from
approximately 31 TAF to 43 TAF during 2001 and 2002 transfers, respectively. In general,
changes in groundwater elevations due to these transfers were comparable to historical
seasonal fluctuations that range from 0 feet to 22 feet. Hydrographs show that the earlier
transfers in 1991 and 1994 appeared to have caused larger groundwater level declines (mostly
between 40 feet and 52 feet) than the recent back-to-back transfers, although the 2001 and 2002
groundwater transfer volumes were larger than the 1991 and 1994 transfer volumes (29.3 TAF
and 26 TAF, respectively). Variations in groundwater levels from the groundwater transfer
pumpings could be mainly due to variations in groundwater pumping locations and the current
stable conditions of the North Yuba Subbasin, and partially due to variations in hydrologic
conditions. Pumping locations during the 1991 and 1994 transfers may have been different than
those during the 2001 and 2002 transfers. At the time of the publication of this EIR/EIS, the
1991 and 1994 pumping locations and volumes by individual wells are not available. Pumping
volumes in the 2001 transfer were higher than those in the 2002 transfer, yet pumping locations
during both transfers were similar. In terms of the effect of hydrologic conditions, both 1991
and 1994 were critical years while 2001 and 2002 were dry years.
In RWD, where the largest volume of groundwater was pumped during 2001, localized
reduction in groundwater levels was approximately 54 feet (Table 6-5). The monitoring well in
BVID also appears to have experienced significant groundwater declines after the transfer even
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though BVID did not participate in the 2001 transfer. In both RWD and BVID, the majority of
the recovery to pre-spring conditions was attained by spring 2005. In HIC, despite the extensive
pumping that occurred, short-term impacts on groundwater levels from pumping were little to
none during both transfer years. Responses to each transfer were within a range of historical
seasonal fluctuations. Recovery periods following each transfer were relatively short even
though the difference in pumping volumes between the two transfers was large.
An area located in the North Yuba Subbasin within the central eastern region of CID was
closely monitored in 2002 transfer because domestic wells in this area experienced the effects of
the 2001 transfer. This area, named Trainer Hills, consists of a hill that has been recently
developed as a residential area with several domestic wells constructed during the recent
development. Because of lower groundwater levels in domestic wells, either reduced well
pumping capacity or loss of pumping capacity occurred. In response to these short-term
impacts, CID lowered the pumps or deepened the wells for five residences. During the 2002
transfers, YCWA and CID met with residents to address their concerns. As a result of the
immediate response to these incidents, no significant unmitigated impacts to the residents of
this area occurred.

Conclusions Based on Short-Term Impact Analysis
Overall, historical response and recovery trends suggest the following:
The past groundwater substitution transfers depleted only a small portion of the basin
capacity, especially in the South Yuba Subbasin (Figure ).
Localized short-term declines of groundwater levels in response to the total pumping of
120 TAF in 2001 and 2002 were mostly within historical seasonal and annual
fluctuations ranging from 22 feet in the North Yuba Subbasin to 37 feet in the South
Yuba Subbasin (Table 6-5).
Groundwater levels recovered to the pre-pumping conditions within two to three years
following the transfers. Spring 2004 groundwater elevations suggest that in most
locations groundwater elevations recovered to and even exceeded spring 2001
conditions. In some areas, full recovery to spring 2001 conditions occurred by spring
2005.
It is anticipated that future pumping volumes within the past groundwater
substitution transfer volumes would result in responses and recoveries similar to those
experienced historically under similar hydrologic conditions.

6.2.3.2

METHODOLOGY, ANALYSIS, AND RESULTS FOR EVALUATING POTENTIAL
IMPACTS TO GROUNDWATER AND SURFACE WATER INTERACTIONS

Groundwater and surface water interactions in the Yuba Basin are of interest in this EIR/EIS
because changes in groundwater pumping conditions within the vicinity of a surface water
body under the Proposed Project/Action and alternatives could alter the existing hydrologic
interactions between surface water and groundwater. For this EIR/EIS, the following
methodologies were used to assess potential impacts of anticipated groundwater pumping on

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 6-56

Chapter 6

Groundwater Resources

groundwater and surface water interactions, using pertinent information available for the Yuba
Basin:
Comparative analyses of surface water flow volumes relative to historical and proposed
groundwater pumping
Analyses of historical and current groundwater elevation maps
Reviews of subsurface lithology and well construction data
Analyses of river gage data for estimating accretion/depletion along the lower Yuba
River
Use of multilevel piezometers in the adaptive management program
Analyses of groundwater elevations in relation to the locations of vernal for assessing
potential impacts on wetland communities
In this section, the methodologies, analysis, and results for evaluating potential impacts to
groundwater and surface water interactions are presented and discussed. This section also
describes the analytical approach commonly used to quantify the flow rate between the aquifer
and surface water systems. As discussed below, the application of this analytical approach for
the Yuba Basin is not considered feasible based on the current information available for the
Yuba Basin. Instead, based on the large amount of data available in the Yuba Basin, it was
determined that the methods listed above would be appropriate to predict potential impacts on
groundwater and surface water interactions.

ANALYTICAL APPROACH BASED ON DARCY’S EQUATION
Based on the analytical approach, the rate of water movement over time (Q) between surface
and groundwater systems can be quantified using Darcy’s equation:

Q = K ⋅ A⋅

dh
dl

Where K is the hydraulic conductivity (or ability of porous media to transmit water) of the
streambed, dh is the hydraulic head difference between head above and below the streambed,
and dl is the streambed thickness, and Q is the total flux over the area A which is the streambed
through which surface water percolates. The direction of water movement between the surface
water and groundwater system may change over time or over the extent of the surface water
body depending on the sign of dh/dl.
Table 6-6 lists the required data inputs to apply this approach for quantifying the flow rate
between the river and aquifer. For the Yuba Basin, this approach has shortcomings because
data inputs are known only at selected locations and are not available for the entire river
channel.
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Table 6-6.
Use of Analytical Approach for Analysis of Groundwater and Surface Water
Interactions
Inputs
Hydraulic conductivity of the river
channel (K).
Hydraulic gradient between
surface water system and
groundwater (dh/dl).
The area of the streambed
through which surface water
percolates (A).

Output
Flow rate (or total flux
Q) over the area A.

Unknowns for the Yuba Basin
Hydraulic conductivity values along the
entire Yuba River channel is limited.
The hydraulic gradient along the entire
reach of the Yuba River is not known.
Current knowledge is limited based on
the location of a single multilevel
piezometer on the Yuba River.

This analytical approach was previously used for the Yuba Basin in the “Ground Water Resources
Management in Yuba County” (Bookman-Edmonston 1992) to develop estimates of river seepage
and accretions for 1970, 1982, and 1990. Using river segments of approximately 2.5 miles each,
hydraulic gradients were calculated using average river stage and average groundwater
elevations at distances of 2.5 miles from each river segment. Average groundwater elevations
were estimated using groundwater contours for the Yuba Basin. The transmissivity for each
river was based on published general ranges of transmissivities in the Yuba Basin.

COMPARATIVE ANALYSIS OF SURFACE WATER FLOW VOLUMES RELATIVE TO
HISTORICAL AND PROPOSED GROUNDWATER PUMPING
This method was used to compare the flow of total annual groundwater extraction (past and
future proposed) relative to flow volumes in the surface water bodies in the Yuba Basin. Only
the Yuba and Bear rivers were included in the analysis for the following reasons: (1) river gage
on the Feather River only reports stage levels; and (2) no river gage is located on Honcut Creek
within and near the Yuba Basin.
Figure 6-26 compares Yuba and Bear river flows with average pumping volumes anticipated
under the Proposed Project/Action Alternative and the maximum annual groundwater
pumping that occurred during the past groundwater substitution transfers. Average values
(both critical year average and long-term annual average) for the Proposed Project/Action
Alternative represent average values of the CEQA Yuba Accord Alternative and NEPA Yuba
Accord Alternative. The following conclusions can be drawn based on this comparison:
Groundwater pumping is a very small fraction of total annual water budget in the Yuba
Basin.
The river with less flow (the Bear River) may be most sensitive if a direct connection
occurs between surface water and groundwater.
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Figure 6-26.
Comparison of Yuba and Bear River Flows with Past and Proposed Groundwater
Pumping under the Proposed Project/Action Alternative

ANALYSIS OF HISTORICAL AND CURRENT GROUNDWATER ELEVATION MAPS
Groundwater elevation maps and data for subsurface lithology were used for a qualitative
analysis of the level of connection between the rivers and groundwater aquifer along the major
rivers in the Yuba Basin. The interpreted spring 2004 groundwater elevation contour map
(Figure 6-2) and historical (average) groundwater elevation contour maps from 1960 to 2005
Figure 6-10 through Figure 6-12, and Figure F2-13 through Figure F2-20 in Appendix F2), when
analyzed with lithologic data, show the following results:
The Yuba River is the primary recharge to the North and South Yuba subbasins.
Recharge to the Yuba Basin from the Bear and Feather rivers and Honcut Creek are
small.
Groundwater levels both in the South Yuba and North Yuba subbasins showed very
little changes during the past groundwater pumping transfers along the Feather and
Honcut Creek (see page F2-17 through F2-24 in Appendix F2 for groundwater elevation
contour maps for pre-transfer (1990, 1993, 2000, 2001), transfer (1991, 1994, 2001, and
2002) and post-transfer (1992, 1995, 2001, and 2002) years).
As also supported by the lithologic cross sections presented in Appendix F2 (see page
F2-2 and F2-7), a limited aquifer-river connection is anticipated along the Feather River.

Proposed Lower Yuba River Accord
Draft EIR/EIS

June 2007
Page 6-59

Chapter 6

Groundwater Resources

The lithologic cross sections reveal that along the eastern boundary of the Yuba Basin,
where coarse-grained materials appear at shallow depths, groundwater flow could
occur in unconfined conditions. Along the western boundary of the Yuba Basin, on the
other hand, groundwater flow appears to occur in confined layers.
These results lead to the following conclusions:
Areas most prone to potential impacts would include the upper portion of the Yuba
River, the upper portion of the lower Bear River, and upper portion of Honcut Creek,
where depths to water table tends to be shallow and where coarse-grained materials are
present at shallow depths.
Impacts on Honcut Creek would be less than significant, based on little changes seen on
groundwater levels during the past groundwater substitution transfers.
Impacts on the Feather River would be less than significant because: (1) little changes in
groundwater levels occurred along the Feather River during the past groundwater
substitution transfers; (2) limited connection is likely between surface water and
pumping zone (likely confined); and (3) no groundwater transfer pumping occurred in
the vicinity of the Feather River.

REVIEW OF SUBSURFACE LITHOLOGY AND WELL CONSTRUCTION DATA
Subsurface lithology and well construction data available for the Yuba Basin were analyzed to
further evaluate the connection between surface water and underlying pumping zones based on
the presence or absence of transmissive materials (coarse-grained sands and gravels).
Lithologic cross sections presented in Appendix F2 show the distribution of permeable
materials above the base of fresh water (see page F2-2 and F2-7 in Appendix F2). Well
construction information (screen intervals) for transfer wells was used to show the vertical
distribution of major pumping zones in relation to aquifer zones (confined vs. unconfined).
Several lithologic cross sections, prepared from east to west and north to south, based on
interpretations of lithologic data show that:
The upper portion of the lower Yuba River, which has been dredged extensively for
gold (the Gold Fields), consists of highly permeable deposits of coarse-grained gravels
and cobbles near the ground surface.
The coarse-grained beds found along the upper stream channels of the Yuba River
become increasingly thinner toward the west and pinch out into impermeable clay beds
intermixing with discontinuous, thin sand lenses.
Well construction data available for irrigation wells in the North Yuba Subbasin suggest that:
More than 50 percent of pumping wells in the North Yuba Subbasin (based on 10 well
driller’s logs) have screen depths greater than 240 feet and more than 90 percent wells
have open screenings between 100 and 600 feet (i.e., open hole completion wells).
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A number of wells in the South Yuba Subbasin are exceptionally deep with the greatest
screen intervals. The majority of the wells have screen depths greater than 200 feet.
Particularly in SYWD, DCMWC, and WWD, some wells have a total depth of up to 600
feet. Wells in SYWD and DCMWC have a screen interval ranging from 90 feet bgs to
475 feet bgs (see Table F2-1 in Appendix F2 for detailed well construction information).
These observations lead to the following conclusions:
Impacts on Honcut Creek and Bear River would be less than significant, given the
absence of transmissive materials along these rivers.
Interaction with surface hydrology along the Feather River on the western border of the
Yuba Basin would be unlikely given the lack of transmissive material near the ground
surface (see page F2-2 through F2-7 for Figure F2-2 through F2-7 in Appendix F2).
Based on the lithologic data, the upper reach of the Yuba River appears to be the area
most prone to potential impacts. Although a strong connection between the upper
Yuba River and shallow portion of aquifer could occur under unconfined flow
conditions, pumping may not affect the surface water flow immediately if the majority
of the wells in the Yuba Basin would have similar characteristics and would extend to
great depths (approximately 400 feet to 600 feet bgs) in the Laguna and Mehrten
formations.
Downstream users would not be affected by any potential changes in groundwater
surface water interactions along the Yuba River because YCWA would meet instream
flow requirements at the Marysville gage.

ANALYSIS OF RIVER GAGE DATA FOR ESTIMATING ACCRETION/DEPLETION ALONG
THE LOWER YUBA RIVER
In this analysis, the term “accretion/depletion” represents all unquantified inflows and
outflows along the lower Yuba River between the Smartville and the Marysville river gages.
This may include, but is not limited to:
Overland flow into the Yuba River
Flow from Dry Creek into the Yuba River
Losses from the Yuba River into the underlying groundwater aquifers
Losses or gains into or out of the Gold Fields. Anecdotal information indicates that the
cobble and boulder field associated with this area fills with water during periods of
high river stage and drains back into the river during periods of low river stage.
At this time, it is not feasible to quantify these individual components. Thus, they have all been
lumped into a single closure term that is explained below. The hypothesis in the closure term
analysis is that if river flow depletion from the Yuba River into the underlying aquifer
significantly increases in response to groundwater substitution transfer pumping, then this
impact would result in reduction in the closure term either during the transfer years or in
subsequent years as the Yuba Basin is refilling.
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Information presented earlier suggests that the upper reach of the lower Yuba River appears to
be the area most prone to potential impacts. River gage data were analyzed in an attempt to
determine if a correlation exists between the lower Yuba River flows (accretions/depletions)
and the past groundwater substitution transfers.
A closure term was developed based on the following water-budget equation to resolve
cumulative discrepancies for river flows between the Smartsville and Marysville river gages:
Closure Term

= (Qout + D) - (Qin + RI)

Where:

Qout

River outflow at Marysville gage (USGS 11421000)

D

Diversions from the river (e.g., South Canal, North Canal ,
and Pipeline diversions)

Qin

River inflow at Smartsville gage (USGS 11418000)

RI

Inflows to the river (e.g., Deer Creek)

Figure 6-27 illustrates how the closure term was developed conceptually. The closure-term
approach is based on water budget accounting of historical flow volumes between the
Smartsville and Marysville river gages, and inflows and diversions that occurred between these
two gages.
Figure 6-28 shows estimated closure terms from 1980 to 2004 and the historical groundwater
transfer pumping that occurred in 1991, 1994, 2001, and 2002. Based on Figure 6-28, the
following conclusions become apparent:
No correlation exists between pumping and closure-term values. This may indicate that
historical groundwater transfer pumping did not have a significant effect on the Yuba River
flows during the transfer years and subsequent years as the Yuba Basin refills.
Hydrologic conditions, on the other hand, significantly affect Yuba River flows. During
dry and critical years, the closure term tends to decrease (less flow in the river) while
during wet years it increases (more flow in the river).
Although a lack of correlation is apparent between the historical pumping and the closure
term values, this method will be used as part of the YCWA’s adaptive management
approach during the implementation of the Yuba Accord. This method of analysis will
improve as YCWA is better able to quantify the individual components of the closure term.

USE OF MULTILEVEL PIEZOMETERS IN THE ADAPTIVE MANAGEMENT PROGRAM
Inferences can be made for groundwater and surface water interactions based on measurements
of vertical hydraulic gradient between the river and groundwater aquifer in the proximity of
surface water bodies. Data from the three multilevel piezometers, YR-1A-D, BR-1A-D, and
FR-1A-D, in the Yuba Basin were used for a qualitative analysis of the hydraulic gradient
(upward vs. downward) between surface water and groundwater levels. Based on the locations
shown in Figure 6-2, none of these multilevel piezometers are located in the vicinity of the
primary recharge zones described earlier.
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Figure 6-27.

Schematic Illustration of Closure-Term Approach
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Figure 6-28.

Comparison of Closure Term with Historical Groundwater Transfer Pumping

Recent groundwater elevation data measured at various depths from these multilevel
piezometers are presented in Appendix F2 (see page F2-12 through F2-16) and discussed below.

Yuba River
Preliminary groundwater elevation data at YR-1A-D from September 2004 to September 2005
(see page F2-12 and F2-13 in Appendix F2) do not suggest a downward flow. Groundwater
elevations measured at the most shallow piezometer YR-1A (with a screened interval from 70
feet bgs to 80 feet bgs) and the river gage levels follow similar trends. River gage data are
consistently lower than groundwater elevations measured at YR-1A. Data from YR-1B (with a
screened interval from 250 feet bgs to 260 feet bgs) and YR-1C (with a screened interval from
430 feet to 450 feet), correspond well with each other, both experiencing large fluctuations
during irrigation periods, but do not seem to correlate well with YR-1A and the river gage data.

Bear River
Preliminary groundwater elevation data for BR-1A-D from April 2003 to March 2004 and from
August 2005 to July 2005 (see page F2-14 and F2-15 in Appendix F2) suggest that water levels at
this location tend to decrease with depth. Data also suggest that the most shallow piezometer,
BR-1A with a screen interval from 28 feet bgs to 48 feet bgs, and river gage data at the Bear
River have similar trends. Trends seen in groundwater levels at BR-1B (with a screened interval
from 78 feet bgs to 98 feet bgs), BR-1C (with a screened interval from 215 feet to 245 feet), and
BR-1D (the deepest piezometer with a screened interval from 320 feet bgs to 330 feet bgs) are
similar, yet fluctuations in groundwater levels tend to increase with depth.
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Feather River
Preliminary groundwater elevation data (subject to revision by DWR) from October 2005 to
November 2006 (see page F2-16 in Appendix F2) from the two deep piezometers, FR-1C and FR1D, correspond well throughout the measurement period. At this location, no river gage is
available. Data at the most shallow piezometer, FR-1A (with a screened interval from 40 feet
bgs to 60 feet bgs) appears to have different trends than wells at deeper zones. Larger
fluctuations observed at FR-1B (with a screened interval from 235 feet bgs to 255 feet bgs) are
likely to be a result of pumping that might have occurred during irrigation season in the
vicinity of this area. Based on the data currently available from these multilevel piezometers
and the locations of the multilevel piezometers, the following conclusions were made:
Additional multilevel piezometers are needed in areas most prone to recharge (e.g.,
upper reaches of the major rivers).
As part of the adaptive management program under the Yuba Accord, future
groundwater elevation data from these multilevel piezometers will be used to better
understand interactions between groundwater and surface water features especially
during groundwater substitution transfer pumpings.
Water quality data from the multilevel piezometers will be used to characterize
groundwater quality changes by depth and to look for evidence of groundwater flow
between different zones based on similarities and discrepancies in groundwater
quality.
During the past transfers, no long- and short term significant impacts on surface hydrology
have occurred. Because anticipated groundwater pumping under the alternatives evaluated in
this EIR/EIS would be within historical transfer volumes, no significant long-term impacts on
groundwater and surface water interactions are anticipated. During the implementation of the
Yuba Accord groundwater transfers, YCWA will identify and mitigate local impacts, including
those related to groundwater and surface water interactions, if they occur as part of the
adaptive management program.

METHODOLOGY, ANALYSIS, AND RESULTS FOR EVALUATING POTENTIAL IMPACTS
TO TERRESTRIAL RESOURCES
Hydraulic connectivities between groundwater systems and other surface water such as vernal
pools, wetlands and riparian habitat communities, would be unlikely given the subsurface
geology of the Yuba Basin with near surface confining layers and the presence of a deep
unsaturated zone. Figure 6-29 shows the locations of the vernal pools and depths to water table
based on spring 2004 conditions.
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Figure 6-29. Locations of Vernal Pools in the Yuba Basin and Depth to Water Table Map in the
Yuba Basin
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According to the CNDDB, 11 vernal pools were identified in the South Yuba Subbasin, based on
a query performed in June 2006 (CDFG 2006). Comparisons of the locations of vernal pools and
depth to water table data suggest the presence of a deep vadose zone in the vicinity of vernal
pools that would separate the surface hydrology and terrestrial communities from the
groundwater pumping zone. Therefore, groundwater pumping would not alter the quantity or
seasonality of waters contained in these communities. As also outlined in Chapter 8, potential
impacts to these terrestrial resources as a result of groundwater substitution transfers under the
Proposed Project/Action and alternatives would be expected to be less than significant.

6.2.3.3

METHODOLOGY, ANALYSIS, AND RESULTS FOR EVALUATING POTENTIAL
IMPACTS TO GROUNDWATER QUALITY

The methodology for evaluating potential impacts to groundwater quality included the
following:
Compilation and review of existing information (these data are summarized in Section
6.1.1.8)
Presentation of selected groundwater quality information on a map (data are shown in
Figure 6-9)
Comparison of historic groundwater pumping volumes with anticipated pumping
volumes under the Proposed Project/Action Alternative (Figure 6-26)
Providing an opinion on groundwater quality impacts anticipated under the Proposed
Project/Action Alternative and alternatives
As discussed earlier in Section 6.1.1.8, currently, the Yuba Basin is in healthy condition with
respect to water quality. During the past groundwater substitution transfers, no long-term
significant impacts on groundwater quality conditions have occurred. One potential adverse
impact associated with lowering groundwater levels below the range of historical low levels
would be the potential mobilization of saline water from deeper zones to shallower zones.
However, because anticipated future pumping with implementation of the alternatives
evaluated in this EIR/EIS would be within historical pumping volumes, impacts to
groundwater quality would be less than significant. Because future changes in pumping
patterns under the Proposed Proposed/Action Alternative would occur primarily, if not
entirely, within agricultural portions of the Yuba County, this presentation and evaluation of
water quality impacts did not include compiling water quality data from municipal, industrial
or other urban areas.
During the implementation of the Yuba Accord groundwater transfers, the YCWA and Member
Units will be obligated to monitor and report on groundwater basin conditions both pre- and
post-transfers. Using the adaptive management program, YCWA will identify local impacts
and take actions that would result in mitigating any local water quality concerns. As part of the
adaptive management program of the Yuba Accord Alternative, water quality data collected by
DWR from the multilevel piezometers will be used to characterize groundwater quality changes
with depth.
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METHODOLOGY, ANALYSIS, AND RESULTS FOR EVALUATING POTENTIAL
IMPACTS TO LAND SUBSIDENCE

Groundwater elevations in the Yuba Basin would have to drop below historic low levels before
land subsidence could occur. In the North Yuba Subbasin, the lowest groundwater levels were
experienced in 1977 (Figure 6-4 and Figure ) while in the South Yuba Subbasin, groundwater
levels were at historical lows in 1982 (Figure 6-5 and Figure 6-13). The hydrographs shown in
Figure 6-4 indicate that groundwater levels in the North Yuba Subbasin have increased by
approximately 30 – 80 feet since the early 1980s. In the South Yuba Subbasin, current
groundwater elevations are approximately 30 - 100 feet higher than the historical lows, as
shown by the hydrographs in Figure 6-5.
Anticipated groundwater levels under the NEPA Yuba Accord Alternative, which is the worst
case scenario in terms of groundwater pumping conditions, are not expected to draw
groundwater levels below historical low levels (Figure 6-21 and Figure 6-23). For this reason,
impacts on land subsidence would be less than significant under the Yuba Accord Alternative.
Although potential impacts would be less than significant, YCWA still would coordinate with
DWR to monitor land subsidence across the Yuba Basin. If inelastic subsidence is documented
in conjunction with declining groundwater elevations during transfers, YCWA will investigate
appropriate actions to avoid adverse impacts.

6.2.4

METHODOLOGY, ANALYSIS, AND RESULTS FOR EVALUATING POTENTIAL
IMPACTS TO THE EXPORT SERVICE AREA

The Proposed Project/Action would increase the supply reliability of SWP and CVP users.
Currently CVP and SWP water users in the Export Service Area pump groundwater to
supplement water supply. The potential impacts of the Yuba Accord Alternative on
groundwater basins in the Export Service Area would result in a reduction of extraction due to
an increase in surface water supply reliability. The actual reduction in groundwater extraction
from the increase in surface water supply reliability that would occur in the Export Service Area
under the Proposed Yuba River Accord would be relatively small. The estimates of annual
groundwater extractions in the Export Service Area are millions of acre feet (DWR 2003) and the
average annual volumes of water available under the Proposed Yuba Accord would be 76 TAF,
most of which would go to EWA. Nevertheless, the Yuba Accord Alternative would have a
positive, albeit limited, impact by reducing reliance on groundwater in the Export Service Area.
Because this positive impact to the groundwater basins would be limited, it is not quantified in
this document.

6.2.5

IMPACT INDICATORS AND SIGNIFICANCE CRITERIA

Impact indicators and significance criteria developed for the evaluation of groundwater
resources are presented in Table 6-7. Groundwater impacts are considered significant if actions
related to the Proposed Project/Action or alternatives would cause one or more of the impacts
described in Table 6-7 to be significant. Potential impacts in the Yuba Basin will be evaluated
with respect to: groundwater levels and storage; groundwater and surface water interactions;
groundwater quality; and inelastic subsidence. No changes in, or impacts on, local geology and
soil are anticipated under the Proposed Project/Action or alternatives. Thus, changes in local
geology and soils are not considered as impact indicators.
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During implementation of the Proposed Project/Action or an alternative, YCWA and its
Member Units would adopt the adaptive management program to monitor and manage the
groundwater basin and groundwater and surface water interactions.
The adaptive
management program would be used to meet the needs of measurement and monitoring of the
Yuba Basin throughout groundwater activities that would take place under the Proposed
Project/Action or an alternative. During implementation of the Proposed Project/Action or an
alternative, if groundwater pumping would result in isolated, site-specific third-party impacts
on groundwater levels in shallow domestic wells, the adaptive management program would
help guide YCWA operations to avoid unmitigated third-party effects in the four categories
listed in Table 6-7.
Table 6-7.

Impact Indicators and Significance Criteria for Groundwater Resources

Impact Indicator

Significance Criteria

Groundwater levels and storage

Substantial reduction of groundwater levels and depletions of storage that
would cause long-term overdraft conditions at the basin scale or that would
result in short-term adverse third party and/or environmental impacts at the
local level.

Groundwater and surface water
interactions

Substantial reductions of instream flows in rivers and streams caused by
groundwater pumping within the vicinity of rivers and streams.

Groundwater quality

Degradations in groundwater quality that would threaten to cause
groundwater quality to exceed drinking water and agricultural water quality
standards or that would substantially impair anticipated beneficial uses of
groundwater.

Land subsidence

Permanent land subsidence caused by water level declines due to pumping.

In addition to the adaptive management program, the actions taken under the GMP will
compliment future groundwater activities under the Proposed Project/Action. As part of the
GMP, the Yuba Basin will be monitored for the health of the long-term basin storage and levels
and for localized short-term impacts from pumping.
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
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.
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 impact indicator. This is because these first two comparisons are made to
determine whether the action alternative would satisfy the requirement of Water Code section
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1736 that the proposed change associated with the action alternative “would not unreasonably
affect fish, wildlife, or other instream beneficial uses.”

6.2.6

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

Table 6-8 summarizes groundwater pumping volumes and changes in groundwater storage
associated with the CEQA Yuba Accord Alternative and CEQA No Project Alternative for five
water year types (wet, above normal, below normal, dry, and critical years). Values for the five
water year types are based on the average of all the years within each year type classification.
The long-term annual average values reported in Table 6-8 represent the average values for the
73-year period.
Table 6-8.
Summary Comparison of Groundwater Pumping Volumes and Groundwater Storage
Changes Associated with the CEQA Yuba Accord Alternative and the CEQA No Project Alternative
Total Annual Groundwater
Annual Change in Groundwater
Pumping (TAF)
Storage (TAF)
Year Type
CEQA
CEQA
CEQA
CEQA

Long-term Annual Average
Wet
Above Normal
Below Normal
Dry
Critical

Yuba
Accord
Alternative

No Project
Alternative

Difference

28
1
0
0
71
76

25
0
0
5
60
63

3
1
0
-5
11
13

Yuba
Accord
Alternative

No Project
Alternative

Difference

2
29
30
30
-41
-46

5
30
30
25
-30
-33

-3
-1
0
5
-11
-13

The data presented in Table 6-8 show that for wet, above normal and below normal years,
differences in total annual groundwater pumping would be insignificant (up to 5 TAF). For
those years, a net increase in groundwater storage of approximately 25 TAF to 30 TAF would
occur under both alternatives. However, as expected, groundwater pumping during drier years
would increase under both alternatives due to increasing deficiencies in surface water deliveries
and participation in groundwater substitution transfers. In dry and critically dry years, total
annual groundwater pumping under the CEQA Yuba Accord Alternative would exceed
pumping under the CEQA No Project Alternative by 11 TAF and 13 TAF, respectively because
of more pumping for delivery shortages and groundwater substitution transfers. The
groundwater pumping experienced during dry and critically dry years would result in a net
decrease in groundwater storage under both alternatives.
Based on methodology described in Section 6.2.3.2, average annual changes in groundwater
storage for the 73-year period of record were estimated for each alternative. This value is useful
for evaluating whether each alternative would result in a long-term net increase or net decrease
in groundwater storage compared to a baseline. The actual values are relative to an arbitrary
baseline, therefore evaluations are made of the relative difference in the values, and not of the
actual values.
The long-term annual average groundwater storage changes for the CEQA Yuba Accord
Alternative and the CEQA No Project Alternative would be 2 TAF and 5 TAF, respectively, as
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shown in Table 6-8 and in Figure 6-22. The 3 TAF less storage for the CEQA Yuba Accord
Alternative compared to the CEQA No Project Alternative would be insignificant and this
difference would not be anticipated to cause any long-term changes in groundwater storage
under the CEQA Yuba Accord Alternative. The 73-year simulation results also indicate that the
CEQA Yuba Accord Alternative would result in a net groundwater storage decline of 48 TAF
compared to a net groundwater storage increase of 2 TAF under the CEQA No Project
Alternative (Figure 6-23).
Impact 6.2.6-1: Reductions in local groundwater levels and storage to either affect long-term
overdraft conditions in the basin or result in short-term adverse third party impacts
Because the anticipated groundwater pumping under both the CEQA Yuba Accord Alternative
and the CEQA No Project Alternative would be within historical ranges, and because current
groundwater storage capacity and groundwater levels are substantially higher than historical
lows in the Yuba Basin, impacts from these ranges of pumping on groundwater levels and
storage, and third-party impacts would be less than significant, as described in Section 6.2.3.1.
Short-term changes in groundwater levels and storage similar to those experienced historically
would occur.
While impacts on groundwater levels and storage, and third-party impacts from both
alternatives would be less than significant, the CEQA Yuba Accord Alternative would be
preferred because it would include self-mitigating measures and the adaptive management
program that would be implemented to identify and mitigate any local short-term impacts that
might occur.
Impact 6.2.6-2: Changes in groundwater pumping that could affect groundwater and surface
water interactions and result in reduced instream flows in local rivers and streams
Anticipated groundwater pumping under the CEQA Yuba Accord Alternative and the CEQA
No Project Alternative would be similar, both within historical transfer volumes. Because no
long- or short-term significant impacts on surface hydrology have occurred during the past
groundwater substitution transfers, impacts on groundwater and surface water interactions
would be less than significant, as discussed earlier in Section 6.2.3.2.
While impacts on groundwater and surface water interactions and on instream flows in local
rivers and streams from both alternatives would be less than significant, the CEQA Yuba
Accord Alternative would be preferred because it would include self-mitigating measures and
the adaptive management program that would be implemented to identify and mitigate any
local impacts on groundwater and surface water interactions that might occur.
Impact 6.2.6-3: Changes in groundwater quality that could degrade conditions and result in
exceedance of drinking water or agricultural water quality standards, or result in adverse
affects to designated beneficial uses of groundwater
Impacts on groundwater quality from the ranges of pumping shown in Table 6-8 would be less
than significant; thus no significant or unmitigated long-term impacts to groundwater quality in
the Yuba Basin would occur.
Because impacts on groundwater quality from both alternatives would be less than significant,
the CEQA Yuba Accord Alternative is preferred because it would include self-mitigating
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measures and the adaptive management program that would be implemented to identify and
mitigate any local impacts that might occur.
Impact 6.2.6-4: Increases in groundwater pumping to cause groundwater level reductions that
result in permanent land subsidence
As described in Section 6.2.3.4, impacts on land subsidence from the ranges of pumping under
the CEQA Yuba Accord Alternative and the CEQA No Project Alternative would be less than
significant; thus no significant or unmitigated long-term impacts in the Yuba Basin would
occur.
Because impacts on land subsidence from both alternatives would be less than significant, the
CEQA Yuba Accord Alternative is preferred because it would include self-mitigating measures
and the adaptive management program that would be implemented to identify and mitigate
any unanticipated local impacts that might occur.

6.2.7

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

Table 6-9 summarizes groundwater pumping volumes and changes in groundwater storage
associated with the CEQA Modified Flow Alternative and the CEQA No Project Alternative for
five water year types (wet, above normal, below normal, dry, and critical years). Values for the
five water year types are based on the average of all the years within each year type
classification. The long-term annual average values reported in Table 6-9 represent the average
values for the 73-year period of record.
Table 6-9.
Summary Comparison of Groundwater Pumping Volumes and Groundwater Storage
Changes Associated with the CEQA Modified Flow Alternative and the CEQA No Project
Alternative
Total Annual Groundwater
Pumping (TAF)
Year Type

Long-term Annual Average
Wet
Above Normal
Below Normal
Dry
Critical

Annual Change in Groundwater
Storage (TAF)

CEQA
Modified
Flow
Alternative

CEQA
No Project
Alternative

Difference

CEQA
Modified
Flow
Alternative

CEQA
No Project
Alternative

Difference

22
0
0
0
58
59

25
0
0
5
60
63

-3
0
0
-5
-2
-4

8
30
30
30
-28
-29

5
30
30
25
-30
-33

3
0
0
5
2
4

The data presented in Table 6-9 show that differences in groundwater pumping between the
two alternatives would be insignificant: no pumping would occur during wet and above
normal years for each alternative and only 5 TAF more pumping would occur during wet,
above normal, and below normal water years under the CEQA Modified Flow Alternative . The
lack of pumping during wet, above normal and below normal years would result in a net
increase in groundwater storage of approximately 25 TAF to 30 TAF under both alternatives.
Groundwater pumping during drier years would increase under both alternatives, as expected,
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due to increased deficiencies in surface water deliveries and participation in groundwater
substitution transfers. In dry and critically dry years, total annual groundwater pumping for
the CEQA Modified Flow Alternative would be approximately 58 TAF and 59 TAF,
respectively. These pumping volumes would be approximately 2 TAF and 4 TAF less than
those under the CEQA No Project Alternative during dry and critical years, respectively. As
expected, the increased pumping during dry and critical years would cause a net decrease in
groundwater storage under each alternative.
Based on methodology described in Section 6.2.3.2, average annual changes in groundwater
storage for the 73-year period of record were estimated for each alternative. The long-term
annual average groundwater storage changes under the CEQA Modified Flow Alternative and
the CEQA No Project Alternative would be 8 TAF and 5 TAF, respectively, as shown in Table
6-9 and shown in Figure 6-22. These values suggest that the long-term annual average
groundwater storage volume would be approximately 3 TAF greater under the CEQA Modified
Flow Alternative than under the CEQA No Project Alternative. The 73-year simulation results
also show that the CEQA Modified Flow Alternative would result in a groundwater storage
increase of 80 TAF compared to 2 TAF under the CEQA No Project Alternative (Figure 6-23).
Impact 6.2.7-1: Reductions in local groundwater levels and storage to either affect long-term
overdraft conditions in the basin or result in short-term adverse third party impacts
Anticipated groundwater pumping under both the CEQA Modified Flow Alternative and the
CEQA No Project would be within historical ranges. Because groundwater storage capacity
and groundwater levels in the Yuba Basin are well above historical lows and no-long term
impacts occurred from the past groundwater substitution transfers, the ranges of pumping
under these two alternatives would not result in long-term significant or unmitigated impacts to
groundwater levels and storage, as described in Section 6.2.3.1. Thus, impacts on groundwater
levels and storage, and third-party impacts under each alternative would be less than
significant.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
Impact 6.2.7-2: Changes in groundwater pumping that could affect groundwater and surface
water and result in reduced instream flows in local rivers and streams
Anticipated groundwater pumping under CEQA Modified Flow Alternative and the CEQA No
Project would be similar, both within historical transfer volumes. Because no long- or shortterm significant impacts on surface hydrology have occurred during the past groundwater
substitution transfers, impacts on groundwater and surface water interactions would be less
than significant and would not significantly affect instream flows in local rivers and streams, as
discussed earlier in Section 6.2.3.2.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
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Impact 6.2.7-3: Changes in groundwater quality that could degrade conditions and result in
exceedance of drinking water or agricultural water quality standards, or result in adverse
affects to designated beneficial uses of groundwater
Impacts on groundwater quality from these ranges of pumping would be less than significant;
thus no significant or unmitigated long-term impacts to groundwater quality in the Yuba Basin
would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
Impact 6.2.7-4: Increases in groundwater pumping to cause groundwater level reductions that
result in permanent land subsidence
As described in Section 6.2.3.4, impacts on land subsidence from these ranges of pumping
would be less than significant; thus no significant or unmitigated long-term impacts in the Yuba
Basin would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.

6.2.8

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

Table 6-10 summarizes groundwater pumping volumes associated with the CEQA Yuba
Accord Alternative and the CEQA Existing Condition for five water year types (wet, above
normal, below normal, dry, and critical years) based on data for the 73-year period for water
years from 1922 to 1994. Values for the five water year types are based on the average of all the
years within each year type classification. The long-term annual average values reported in
Table 6-10 represent the average values for the 73-year period.
Table 6-10. Summary Comparison of Groundwater Pumping Volumes and Groundwater Storage
with the CEQA Yuba Accord Alternative and CEQA Existing Condition
Total Annual Groundwater
Pumping (TAF)
Year Type

Long-term Annual Average
Wet
Above Normal
Below Normal
Dry
Critical

Annual Change in Groundwater
Storage (TAF)

CEQA
Yuba
Accord
Alternative

CEQA
Existing
Condition

Difference

CEQA
Yuba
Accord
Alternative

CEQA
Existing
Condition

Difference

28
1
0
0
71
76

19
0
0
0
50
52

9
1
0
0
21
24

2
29
30
30
-41
-46

11
30
30
30
-20
-22

-9
-1
0
0
-21
-24

The data presented in Table 6-10 show that, for wet, above normal and below normal years,
total annual groundwater pumping would not occur and a net increase in groundwater storage
of approximately 30 TAF would occur under both alternatives. However, as expected,
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groundwater pumping during drier years would increase under both alternatives due to
increasing deficiencies in surface water deliveries and participation in groundwater substitution
transfers. In dry and critically dry years, total annual groundwater pumping under the CEQA
Yuba Accord Alternative would exceed that under the CEQA Existing Condition by 21 TAF and
24 TAF, respectively. As a result of the increased groundwater pumping during dry and
critically dry years, both alternatives would cause a net decrease in groundwater storage
volume during those types of water years.
Based on methodology described in Section 6.2.3.2, the long-term annual average groundwater
storage changes under the CEQA Yuba Accord Alternative and the CEQA Existing Condition
would be 2 TAF and 11 TAF, respectively, as shown in Table 6-10 and in Figure 6-22. These
values show that on average the CEQA Yuba Accord Alternative would result in approximately
9 TAF less groundwater storage change than the CEQA Existing Condition. The results from
the 73-year simulations also indicate that the CEQA Yuba Accord Alternative would result in a
net groundwater storage decline of 48 TAF compared to a net groundwater storage increase of
146 TAF under the CEQA Existing Condition (Figure 6-23).
Impact 6.2.8-1: Reductions in local groundwater levels and storage to either affect long-term
overdraft conditions in the basin or result in short-term adverse third party impacts
Currently, groundwater storage capacity and groundwater levels are above historical lows in
the Yuba Basin and the anticipated groundwater pumping under both the CEQA Yuba Accord
Alternative and the CEQA Existing Condition would be within historical ranges. As described
in Section 6.2.3.1, impacts from these ranges of pumping to groundwater levels and storage and
third-party impacts would be less than significant; thus no significant or unmitigated long-term
impacts in the Yuba Basin would occur.
Because both alternatives would result in less than significant impacts, the Yuba Accord
Alternative is preferred because it would include self-mitigating measures and the adaptive
management program that would be implemented should any impacts occur.
Impact 6.2.8-2: Changes in groundwater pumping that could affect groundwater and surface
water and result in reduced instream flows in local rivers and streams
As described in Section 6.2.3.2, pumping under the two alternatives evaluated here would be
within historical pumping volumes. Impacts from these ranges of pumping to groundwater
and surface water interactions would be less than significant; thus no significant or unmitigated
long-term impacts in the Yuba Basin would occur.
Because both alternatives would result in less than significant impacts, the CEQA Yuba Accord
Alternative is preferred because it would include self-mitigating measures and the adaptive
management program that would be implemented should any impacts occur.
Impact 6.2.8-3: Changes in groundwater quality that could degrade conditions and result in
exceedance of drinking water or agricultural water quality standards, or result in adverse
affects to designated beneficial uses of groundwater
Impacts to groundwater quality from the ranges of pumping anticipated under the two
alternatives would be less than significant; thus no significant or unmitigated long-term impacts
to the groundwater quality in the Yuba Basin would occur.
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Given that both alternatives would result in less than significant impacts, the CEQA Yuba
Accord Alternative is preferred because it would include self-mitigating measures and the
adaptive management program that would be implemented should unanticipated impacts
occur.
Impact 6.2.8-4: Increases in groundwater pumping to cause groundwater level reductions that
result in permanent land subsidence
As described in Section 6.2.3.4, impacts from the ranges of pumping anticipated under the
CEQA Yuba Accord Alternative and the CEQA Existing Condition to land subsidence would be
less than significant; thus no significant or unmitigated long-term impacts in the Yuba Basin
would occur.
Given that both alternatives will result in less than significant impacts, the CEQA Yuba Accord
Alternative is preferred because it would include self-mitigating measures and the adaptive
management program that would be implemented should unanticipated impacts occur.

6.2.9

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

Table 6-11 summarizes groundwater pumping volumes and changes in groundwater storage
under the CEQA Modified Flow Alternative and the CEQA Existing Condition. Values are
reported based on the average of the 73-year data (long-term annual average) and average of
five water year types (wet, above normal, below normal, dry, and critical years).
Table 6-11. Summary Comparison of Groundwater Pumping Volumes and Groundwater Storage
with the CEQA Modified Flow Alternative and Existing Condition
Total Annual Groundwater
Pumping (TAF)
Year Type

Long-term Annual Average
Wet
Above Normal
Below Normal
Dry
Critical

Annual Change in Groundwater
Storage (TAF)

CEQA
Modified
Flow
Alternative

CEQA
Existing
Condition

Difference

CEQA
Modified
Flow
Alternative

CEQA
Existing
Condition

Difference

22
0
0
0
58
59

19
0
0
0
50
52

3
0
0
0
8
7

8
30
30
30
-28
-29

11
30
30
30
-20
-22

-3
0
0
0
-8
-7

The data presented in Table 6-11 indicate that groundwater pumping would not occur during
wet, above normal and below normal water years under both alternatives. During these years,
the basin would experience a net increase in groundwater storage of approximately 30 TAF
under either alternative. However, during drier years, groundwater pumping would increase
under both alternatives due to increasing deficiencies in surface water deliveries and
participation in groundwater substitution transfers. During dry and critical years, annual
groundwater pumping under the CEQA Modified Flow Alternative would be 58 TAF and 59
TAF, respectively. Compared to the CEQA Modified Flow Alternative, annual groundwater
pumping under the CEQA Existing Condition would be 8 TAF and 7 TAF less during dry and
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critical years, respectively. Under both alternatives, the increased groundwater pumping
would result in net decrease in groundwater storage for that year.
Based on methodology described in Section 6.2.3.2, the long-term annual average groundwater
storage changes for the CEQA Modified Flow Alternative and the CEQA Existing Condition,
would be 8 TAF and 11 TAF, respectively, as shown in Table 6-11 and in Figure 6-22. These
values suggest that the average long-term groundwater storage volume in the Yuba Basin
would be 3 TAF less under CEQA Modified Flow Alternative. The results from the 73-year
simulations also indicate that the CEQA Modified Flow Alternative would result in a net
groundwater storage increase of 80 TAF compared to a net groundwater storage increase of 146
TAF under the CEQA Existing Condition (Figure 6-23).
Impact 6.2.9-1: Reductions in local groundwater levels and storage to either affect long-term
overdraft conditions in the basin or result in short-term adverse third party impacts
The anticipated pumping both under the CEQA Modified Flow Alternative and the CEQA
Existing Condition would be within historical ranges and would not result in long-term
significant or unmitigated impacts to groundwater levels and storage. As described in Section
6.2.3.1, currently, groundwater storage capacity and groundwater levels are above historical
lows in the Yuba Basin. Thus, impacts from the ranges of pumping under these two
alternatives on groundwater levels and storage and impacts on third-parties would be less than
significant.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
Impact 6.2.9-2: Changes in groundwater pumping that could affect groundwater and surface
water interactions and result in reduced instream flows in local rivers and streams
As described in Section 6.2.3.2, impacts from the ranges of pumping under the CEQA Modified
Flow Alternative and the CEQA Existing Condition to groundwater and surface water
interactions would be less than significant; thus no significant or unmitigated long-term impacts
in the Yuba Basin would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
Impact 6.2.9-3: Changes in groundwater quality that could degrade conditions and result in
exceedance of drinking water or agricultural water quality standards, or result in adverse
affects to designated beneficial uses of groundwater
Impacts from the pumping within the range of historical volumes to groundwater quality
would be less than significant; thus no significant or unmitigated long-term impacts to
groundwater quality in the Yuba Basin would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
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Impact 6.2.9-4: Increases in groundwater pumping to cause groundwater level reductions that
result in permanent land subsidence
As described in Section 6.2.3.4, impacts from the pumping within the range of historical
volumes to land subsidence would be less than significant; thus no significant or unmitigated
long-term impacts in the Yuba Basin would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.

6.2.10

ENVIRONMENTAL IMPACTS/ENVIRONMENTAL CONSEQUENCES OF THE
CEQA NO PROJECT /NEPA 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 4 2.
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
includes several potential future water projects in the Sacramento and San Joaquin valleys (e.g.,

2

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 scenario for the
NEPA No Action Alternative was developed.
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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 this CEQA analysis, 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). CEQA No
Project Alternative Compared to the CEQA Existing Condition
Table 6-12 summarizes groundwater pumping volumes and changes in groundwater storage
under the CEQA No Project Alternative and the CEQA Existing Condition. Values are reported
based on the average of the 73-year data (long-term annual average) and average of five water
year types (wet, above normal, below normal, dry, and critical years).
Table 6-12. Summary Comparison of Groundwater Pumping Volumes and Groundwater Storage
Changes Associated with the CEQA No Project Alternative and the CEQA Existing Condition Year
Type
Total Annual Groundwater
Pumping (TAF)

Long-term Annual Average
Wet
Above Normal
Below Normal
Dry
Critical

Annual Change in Groundwater
Storage (TAF)

CEQA No
Project
Alternative

CEQA
Existing
Condition

Difference

CEQA No
Project
Alternative

CEQA
Existing
Condition

Difference

25
0
0
5
60
63

19
0
0
0
50
52

6
0
0
5
10
11

5
30
30
25
-30
-33

11
30
30
30
-20
-22

-6
0
0
-5
-10
-11

The data presented in Table 6-12 show that during wet and above normal years no pumping
would occur under both alternatives. During below normal years, the difference in annual
groundwater pumping between the two alternatives would be only 5 TAF. During those years,
the lack of groundwater pumping would allow groundwater storage to increase approximately
25 TAF to 30 TAF each year. During drier years, decreases in available surface water supplies
or groundwater substitution transfers would result in increased groundwater pumping under
each alternative. During dry and critical years, groundwater pumping under the CEQA No
Project Alternative would exceed pumping under the CEQA Existing Condition by 10 TAF and
11 TAF, respectively. During those same years, the groundwater storage volume would
decrease as a result of the increased pumping under either alternative.
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Based on methodology described in Section 6.2.3.2, the long-term annual average values of
groundwater storage changes under the CEQA No Project Alternative and the CEQA Existing
Condition would be 5 TAF and 11 TAF, respectively, as shown in Table 6-12 and Figure 6-22.
These values suggest that the long-term average groundwater storage volume would be
approximately 6 TAF less under the CEQA No Project Alternative, compared to the CEQA
Existing Condition. The results from the 73-year simulations also indicate that the CEQA No
Project Alternative would result in a net groundwater storage increase of 2 TAF compared to a
net groundwater storage increase of 146 TAF under the CEQA Existing Condition (Figure 6-23).
Impact 6.2.10-1: Reductions in local groundwater levels and storage to either affect long-term
overdraft conditions in the basin or result in short-term adverse third party impacts
Currently, groundwater storage capacity and groundwater levels are above historical lows in
the Yuba Basin. Because the anticipated groundwater pumping under both the CEQA No
Project Alternative and the CEQA Existing Condition would be within historical ranges, these
ranges of pumping would not result in long-term significant or unmitigated impacts to
groundwater levels and storage, as described in Section 6.2.3.1. Thus, impacts on groundwater
levels and storage, and third-party impacts under each alternative would be less than
significant.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
Impact 6.2.10-2: Changes in groundwater pumping that could affect groundwater and surface
water interactions and result in reduced instream flows in local rivers and streams
As described in Section 6.2.3.2, impacts from the pumping within the range of historical
volumes to groundwater and surface water interactions would be less than significant; thus no
significant or unmitigated long-term impacts in the Yuba Basin would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
Impact 6.2.10-3: Changes in groundwater quality that could degrade conditions and result in
exceedance of drinking water or agricultural water quality standards, or result in adverse
affects to designated beneficial uses of groundwater
Impacts from the pumping within the range of historical volumes to groundwater quality
would be less than significant; thus no significant or unmitigated long-term impacts to
groundwater quality in the Yuba Basin would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
Impact 6.2.10-4: Increases in groundwater pumping to cause groundwater level reductions that
result in permanent land subsidence
As described in Section 6.2.3.4, impacts from the pumping that occur within the range of
historical volumes to land subsidence would be less than significant; thus no significant or
unmitigated long-term impacts in the Yuba Basin would occur.
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Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.

6.2.10.1

NEPA NO ACTION ALTERNATIVE COMPARED TO THE NEPA AFFECTED
ENVIRONMENT

In the Yuba Region (i.e., Yuba Basin for groundwater resources), differences between the NEPA
No Action Alternative and the NEPA Affected Environment include changes in lower Yuba
River flows associated with the implementation of the RD-1644 Long-term instream flow
requirements, that replace the RD-1644 Interim instream flow requirements, implementation of
the Wheatland Project that will increase surface water diversions at Daguerre Point Dam, and
groundwater substitution pumping associated with the SVWMP.
In the Yuba Region, differences between the CEQA No Project and the Existing Condition
include 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 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 (singleyear transfers versus SVWMP), the total volume of groundwater substitution would be similar.
Total groundwater pumping volumes 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 6.2.10.1 above. Impacts on groundwater resources and impact assessments previously
presented for the CEQA No Project Alternative relative to the CEQA Existing Condition (Table
6-12) are similar to the comparison of the NEPA No Action Alternative relative to the NEPA
Affected Environment, and are not repeated here.

6.2.11

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

Table 6-13 summarizes groundwater pumping volumes and changes in groundwater storage
under the NEPA Yuba Accord Alternative and the NEPA No Action Alternative. Values are
reported based on the average of the 73-year data (long-term annual average) and average of
five water year types (wet, above normal, below normal, dry, and critical years).
The data summarized in Table 6-13 show that during wet and above normal years groundwater
pumping would be negligible for both alternatives. During those years, groundwater storage
would increase by approximately 30 TAF due to natural recharge. During drier years,
groundwater pumping would increase under both alternatives. During below normal years,
average annual pumping under the NEPA No Action Alternative would exceed annual
pumping by 5 TAF under the NEPA Yuba Accord Alternative. Average annual groundwater
pumping during dry and critical years would be approximately 73 TAF and 69 TAF,
respectively, under the NEPA Yuba Accord Alternative compared to approximately 60 TAF
and 58 TAF under the NEPA No Action Alternative. During dry and critical years, the
increased pumping under both alternatives would cause a net decrease in groundwater storage.
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Table 6-13. Summary Comparison of Groundwater Pumping Volumes and Groundwater Storage
with the NEPA Yuba Accord Alternative and NEPA No Action Alternative
Total Annual Groundwater
Pumping (TAF)
Year Type

Long-term Annual Average
Wet
Above Normal
Below Normal
Dry
Critical

NEPA
Yuba
Accord
Alternative

NEPA No
Action
Alternative

31
1
0
15
73
69

27
0
0
20
60
58

Annual Change in Groundwater
Storage (TAF)

Difference

NEPA
Yuba
Accord
Alternative

NEPA No
Action
Alternative

Difference

4
1
0
-5
13
11

-1
29
30
15
-43
-39

3
30
30
10
-30
-28

-4
-1
0
5
-13
-11

Based on methodology described in Section 6.2.3.2, the long-term annual average values of
groundwater storage changes under the NEPA Yuba Accord Alternative and NEPA No Action
Alternative would be -1 TAF and 3 TAF, respectively, as shown in Table 6-13 and in Figure 6-22.
These values suggest that on average groundwater storage would be approximately 4 TAF less
under the NEPA Yuba Accord Alternative, compared to the NEPA No Action Alternative. The
results from the 73-year simulations also indicate that the NEPA Yuba Accord Alternative
would result in a net groundwater storage decrease of 68 TAF compared to a net groundwater
storage increase of 51 TAF under the NEPA No Action Alternative (Figure 6-23).
Impact 6.2.11-1: Reductions in local groundwater levels and storage to either affect long-term
overdraft conditions in the basin or result in short-term adverse third party impacts
Currently, groundwater storage capacity and water levels are above historical lows in the Yuba
Basin. Because the anticipated groundwater pumping under both the NEPA Yuba Accord
Alternative and the NEPA No Action Alternative would be within historical ranges, impacts
from these ranges of pumping to groundwater levels and storage, and third-party impacts
would be less than significant, as described in Section 6.2.3.1. No significant or unmitigated
long-term impacts in the Yuba Basin would occur under either alternative.
Because both alternatives would result in less than significant impacts to groundwater levels
and storage, and third-parties, the NEPA Yuba Accord Alternative is preferred because it would
include self-mitigating measures and the adaptive management program that would minimize
and avoid any unanticipated short-term impacts.
Impact 6.2.11-2: Changes in groundwater pumping that could affect groundwater and surface
water interactions and result in reduced instream flows in local rivers and streams
As described in Section 6.2.3.2, impacts from these ranges of pumping to groundwater and
surface water interactions would be less than significant; thus no significant or unmitigated
long-term impacts in the Yuba Basin would occur.
Because both alternatives would result in less than significant impacts, the NEPA Yuba Accord
Alternative is preferred because it would include self-mitigating measures and the adaptive
management program that would minimize and avoid any unanticipated impacts.
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Impact 6.2.11-3: Changes in groundwater quality that could degrade conditions and result in
exceedance of drinking water or agricultural water quality standards, or result in adverse
affects to designated beneficial uses of groundwater
Impacts from the anticipated ranges of pumping under each alternative to groundwater quality
would be less than significant; thus no significant or unmitigated long-term impacts to
groundwater quality in the Yuba Basin would occur.
Because both alternatives would result in less than significant impacts, the NEPA Yuba Accord
Alternative is preferred because it would include self-mitigating measures and the adaptive
management program that would be implemented to minimize and avoid any unanticipated
impacts.
Impact 6.2.11-4: Increases in groundwater pumping to cause groundwater level reductions that
result in permanent land subsidence
As described in Section 6.2.3.4, impacts from the pumping within historical volumes to land
subsidence would be less than significant; thus no significant or unmitigated long-term impacts
in the Yuba Basin would be anticipated.
Because both alternatives would result in less than significant impacts, the NEPA Yuba Accord
Alternative is preferred because it would include self-mitigating measures and the adaptive
management program that would be implemented to minimize and avoid any unanticipated
impacts.

6.2.12

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

Table 6-14 summarizes groundwater pumping volumes and changes in groundwater storage
associated with the NEPA Modified Flow Alternative and NEPA No Action Alternative. Values
are reported based on the average of the 73-year data (long-term annual average) and average
of five water year types (wet, above normal, below normal, dry, and critical years).
Table 6-14. Summary Comparison of Groundwater Pumping Volumes and Groundwater Storage
with the NEPA Modified Flow Alternative and NEPA No Action Alternative
Total Annual Groundwater
Pumping (TAF)
Year Type

Long-term Annual Average
Wet
Above Normal
Below Normal
Dry
Critical
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Annual Change in Groundwater
Storage (TAF)

NEPA
Modified
Flow
Alternative

NEPA No
Action
Alternative

Difference

NEPA
Modified
Flow
Alternative

NEPA No
Action
Alternative

Difference

25
0
0
15
61
54

27
0
0
10
60
58

-2
0
0
-5
1
-4

5
30
30
15
-31
-24

3
30
30
10
-30
-28

2
0
0
5
-1
4
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The data shown in Table 6-14 indicate that, for wet and above normal water years, no
groundwater pumping would occur under either alternative. During those years, groundwater
storage would increase approximately 30 TAF due to natural recharge. Groundwater pumping
would increase during below normal, dry, and critical years in both alternatives. During dry
and critical years, the differences in groundwater pumping between the two alternatives would
be negligible. During below normal years, the NEPA Modified Flow Alternative would result
in approximately 5 TAF more pumping compared to the NEPA Modified Flow Alternative. On
average, groundwater storage would increase approximately 15 TAF and 10 TAF for the NEPA
Modified Flow and NEPA No Action Alternatives, respectively, during below normal years.
During dry and critical years, groundwater storage would experience a net decline of up to 31
TAF under the NEPA Modified Alternative and up to 30 TAF under the NEPA No Action
Alternative.
Based on methodology described in Section 6.2.3.2, the long-term annual average groundwater
storage changes under the NEPA Modified Flow Alternative and NEPA No Action Alternative
would be 5 TAF and 3 TAF, respectively, as shown in Table 6-14 and in Figure 6-22. These
values suggest that the long-term annual average volume of groundwater storage would be
approximately 2 TAF less with the NEPA Yuba Accord Alternative, compared to the NEPA
Modified Flow Alternative. The results from the 73-year simulations also indicate that the
NEPA Modified Flow Alternative would result in a net groundwater storage increase of 75 TAF
compared to 51 TAF under the NEPA No Action Alternative (Figure 6-23).
Impact 6.2.12-1: Reductions in local groundwater levels and storage to either affect long-term
overdraft conditions in the basin or result in short-term adverse third party impacts
Currently, groundwater storage capacity and water levels are above historical lows in the Yuba
Basin. Because the anticipated groundwater pumping for both the NEPA Modified Flow
Alternative and the NEPA No Action Alternative would be within historical ranges, no longterm significant or unmitigated impacts to groundwater storage or water levels would be
anticipated under either alternative, as described in Section 6.2.3.1. Impacts on groundwater
levels and storage, and third-party impacts under each alternative would be less than
significant.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
Impact 6.2.12-2: Changes in groundwater pumping that could affect groundwater and surface
water interactions and result in reduced instream flows in local rivers and streams
As described in Section 6.2.3.2, impacts from pumping within historical ranges to groundwater
and surface water interactions would be less than significant; thus no significant or unmitigated
long-term impacts in the Yuba Basin would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
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Impact 6.2.12-3: Changes in groundwater quality that could degrade conditions and result in
exceedance of drinking water or agricultural water quality standards, or result in adverse
affects to designated beneficial uses of groundwater
Impacts from the anticipated pumping under each alternative to groundwater quality would be
less than significant; thus no significant or unmitigated long-term impacts in the Yuba Basin
would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.
Impact 6.2.12-4: Increases in groundwater pumping to cause groundwater level reductions that
result in permanent land subsidence
As described in Section 6.2.3.4, impacts from the ranges of pumping under both alternatives to
land subsidence would be less than significant; thus no significant or unmitigated long-term
impacts in the Yuba Basin would occur.
Neither of these alternatives would have the adaptive management program that would be
implemented under the Yuba Accord Alternative.

6.3

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
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.,
reservoir surface elevations) 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 an action alternative (see Chapter 21). For this reason, only the
limited number of projects with the potential to cumulatively impact groundwater resources in
the project study area are specifically considered qualitatively in the cumulative impacts
analysis for groundwater resources. These projects are:
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Projects Related to Changes in CVP/SWP System Operations
•
•
•

CVP/SWP Integration Proposition
San Joaquin River Restoration Settlement Act (Friant Settlement Legislation)
City of Stockton Delta Water Supply Project

Groundwater Banking Projects
•
•

South-of-Delta Water Banking: Madera Irrigation District Water Banking Project
South-of-Delta Water Banking: Semitropic Water Storage District Groundwater
Banking Project

These projects are described in Chapter 21 and qualitatively addressed below. Reasonably
foreseeable projects and actions within the local study area (Yuba Basin) that could potentially
affect groundwater resources are:
YCWA Groundwater Management Plan
Yuba River Development Project FERC Relicensing
The Wheatland Project
Sacramento Valley Water Management Program (SVWMP)
Land Use Changes in the South Yuba Subbasin along the Feather River and Resulting
Changes in M&I Demand
These local projects and actions could affect water supply and management either through
changing the available surface water supply and in turn changing the demand on groundwater.
Potential impacts associated with these projects and actions are discussed qualitatively in
Section 6.3.

6.3.1

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/Action 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)).3 The following
sections describe this analysis for each type of project discussed above.
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 the 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

3 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)).
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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 6.3 above.

6.3.1.1

PROJECTS RELATED TO CVP/SWP SYSTEM OPERATIONS

Changes in CVP/SWP system operations could potentially change water allocations and
deliveries and in turn could result in changes in groundwater pumping in the CVP/SWP
service area. The Yuba Accord Alternative would not adversely affect these long-term project
water supplies. Because groundwater pumping under the Yuba Accord Alternative would
occur only within historical ranges, the incremental effects of the Yuba Accord Alternative
would be expected to be less than cumulatively considerable when viewed in connection with
the effects of CVP/SWP system operations.

6.3.1.2

WATER TRANSFER AND ACQUISITION PROGRAMS

Future groundwater transfers and acquisitions under the Yuba Accord Alternative, including
water transfers to EWA, are anticipated to be within the ranges of historical groundwater
pumping volumes. Therefore, the incremental effects of the Yuba Accord Alternative are
expected to be less than cumulatively considerable when viewed in connection with the effects
of future water transfer programs.

6.3.1.3

GROUNDWATER BANKING PROJECTS

Groundwater banking projects could change groundwater pumping operations and demand on
surface water especially in the areas where groundwater banking projects take place. Because
groundwater pumping under the Yuba Accord Alternative would be within historical volumes,
it is unlikely that the Yuba Accord Alternative under cumulative conditions would present a
risk to groundwater resources operations. Therefore, the overall incremental effects of the Yuba
Accord Alternative when viewed with groundwater banking projects would be expected to be
less than cumulatively considerable, resulting in a less than significant impact on the
groundwater resources.

6.3.1.4

LOCAL PROJECTS IN THE YUBA REGION

As discussed qualitatively below, potential cumulative impacts of the projects identified in the
Yuba Region (Yuba Basin) would be less than cumulatively considerable.
YCWA Groundwater Management Plan: As part of the YCWA’s Groundwater
Management Plan, the Yuba Basin will be monitored for the long-term health of the
Yuba Basin for the following four measurement and monitoring categories: (1)
groundwater levels and storage, (2) groundwater quality, (3) inelastic subsidence, and
(4) groundwater and surface water interactions. Actions taken under the YCWA GMP
will complement future groundwater activities under the Yuba Accord Alternative.
The monitoring and measurement program adopted in the GMP provides a framework
for observing impacts during the Yuba Accord implementation. Therefore, it is
anticipated that the Yuba Accord Alternative when viewed in connection with the
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YCWA GMP would have a positive impact on groundwater resources in the Yuba
Basin.
Yuba River Development Project FERC Relicensing: Through the relicensing process,
FERC may impose new regulatory constraints on the Yuba Project, which could affect
New Bullards Bar Reservoir operations and YCWA’s ability to implement
groundwater transfers. However, future groundwater transfers under the Yuba
Accord Alternative are anticipated to be within historical volumes. Therefore, the
incremental effects of the Yuba Accord Alternative under cumulative conditions would
be less than cumulatively considerable.
The Wheatland Project: The Wheatland Project is included in the quantitative assessment
of impacts on groundwater resources. Potential impacts to groundwater resources in
the local study area were previously discussed quantitatively for the CEQA and NEPA
comparative scenarios in Sections 6.2.6 through 6.2.12.
The Sacramento Valley Water Management Program: The SVWMP is under development
and in the process of completing separate environmental documentation for CEQA
and NEPA regulatory compliance purposes. Groundwater substitution pumping
within the local study area for the SVWMP is included in the quantitative assessment
of impacts. Potential impacts to groundwater resources in the local study area were
previously discussed quantitatively for the CEQA and NEPA comparative scenarios in
Sections 6.2.6 through 6.2.12.
Land Use Changes in the South Yuba Subbasin along the Feather River and Resulting
Changes in M&I Demand: Land use changes in the South Yuba Subbasin along the
Feather River and resulting changes in M&I demand could have effects on
groundwater pumping in the Yuba Basin. Yuba County is anticipated to experience
significant urban development during the next 10 to 15 years. The majority of new
development will occur in the South Yuba Subbasin in the Linda/Olivehurst/Plumas
Lake areas. Based on the projected land use conversions from existing irrigated land to
urban, the total increase in annual demand for municipal water supply within these
areas is estimated to be 30 TAF (SWRCB 2000). In the absence of treated surface water
supplies, this demand would be met by groundwater pumping. However, 40 TAF per
year less groundwater will be pumped in the WWD in the future, and because existing
groundwater pumping for irrigation in the Linda/Olivehurst/Plumas Lake areas will
stop when the irrigated land is converted to urban uses, the projected 30 TAF increase
in groundwater pumping to meet M&I demands will not cause any net effect on
groundwater levels or groundwater storage. Therefore, the impacts of land use
changes and resulting M&I demand on groundwater would be less than cumulatively
considerable, resulting in a less than significant impact on groundwater resources.

6.3.1.5

OTHER CUMULATIVE GROUNDWATER RESOURCES IMPACT
CONSIDERATIONS

The quantitative operations-related groundwater resources impact considerations for the CEQA
Yuba Accord Alternative, relative to the CEQA Existing Condition, are discussed in Section
6.2.8. Potential impacts identified in Section 6.2.8 are summarized below and provide an
indication of the potential incremental contributions of the Yuba Accord Alternative to
cumulative impacts. These potential impacts are:
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Impact 6.2.8-1: Reductions in local groundwater levels and storage to either affect longterm overdraft conditions in the basin or result in short-term adverse third party
impacts – Less than Significant
Impact 6.2.8-2: Changes in groundwater pumping that could affect groundwater and
surface water interactions and result in reduced instream flows in local rivers and
streams – Less than Significant
Impact 6.2.8-3: Changes in groundwater quality that could degrade conditions and
result in exceedance of drinking water or agricultural water quality standards, or result
in adverse affects to designated beneficial uses of groundwater – Less than Significant
Impact 6.2.8-4: Increases in groundwater pumping to cause groundwater level
reductions that result in permanent land subsidence – Less than Significant
Although all of these impacts would be less than significant, the potential nevertheless exists for
cumulative impacts. Cumulative impact determinations are presented below, and are based
upon consideration of the quantified Yuba Accord Alternative impacts relative to the CEQA
Existing Condition, in combination with the potential impacts of other reasonably foreseeable
projects. These cumulative impact determinations are summarized below by region.

6.3.1.6

POTENTIAL FOR CUMULATIVE GROUNDWATER
WITHIN THE PROJECT STUDY AREA

RESOURCES IMPACTS

As discussed above, potential impacts to groundwater resources from the projects related to the
CVP/SWP system operations, water transfer and acquisition programs, and groundwater
banking projects would be less than cumulatively considerable. Groundwater substitution
activities associated with the Yuba Accord Alternative would occur only in the Member Unit
service areas within the Yuba County, and large scale projects and programs in the CVP/SWP
Upstream of the Delta Region, the Delta Region, and the Export Service Area would not affect
local groundwater resources in the Yuba Region. Therefore, only the projects and actions
within the Yuba Region are discussed below.
Impact 6.3.1.6-1 Potential for significant cumulative groundwater resources impacts within the
Yuba Basin
For the assessment of impacts on groundwater resources, YCWA GMP, Yuba River
Development Project FERC Relicensing, and changes in M&I demands due to land use changes
in the South Yuba Subbasin along the Feather River are specifically considered qualitatively for
the Yuba Accord Alternative Cumulative Condition compared to the Existing Condition. As
discussed above qualitatively (Section 6.3), the overall cumulative effects of these projects on
groundwater resources in the Yuba Basin would be minor. Therefore, the impacts on
groundwater resources in the Yuba Basin under the Yuba Accord Alternative Cumulative
Condition compared to the Existing Condition would be less than significant.
Of the projects identified in the Yuba Region, potential impacts of groundwater pumping due to
the Wheatland Project and SVWMP were previously discussed quantitatively for the CEQA and
NEPA comparative scenarios in Sections 6.2.6 through 6.2.12.
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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 6.3.1 also serves as the description
of cumulative impacts associated with the Modified Flow Alternative.

6.4

MITIGATION MEASURES/ENVIRONMENTAL COMMITMENTS

As discussed above, no adverse effects would occur to groundwater resources under the
Proposed Project/Action or an action alternative and, thus, no mitigation measures are
required.
Anticipated future groundwater pumping conditions under the Proposed
Project/Action or an action alternative would be within historical groundwater pumping
volumes, and would not result in long-term impacts on groundwater resources and would not
result in unmitigated third-party impacts to other groundwater users within the Yuba Basin.
During the implementation of groundwater substitution transfers under the Yuba Accord
Alternative, YCWA would participate in close monitoring of the groundwater basin. As stated
in the EWA Final EIS/EIR released in January 2004, future groundwater transfers to the EWA
require an established measurement and monitoring program for groundwater levels and
storage, groundwater quality, land subsidence, and groundwater and surface water interactions
(EWA 2004). Monitoring and measurement requirements and the associated adaptive
management strategy discussed in the next paragraph during transfers together would reduce
unforeseeable impacts to less than significant levels.
During the implementation of the Yuba Accord Alternative, if monitoring results indicate any
potential short-term significant impacts, YCWA would implement a rapid response program to
mitigate the impacts. Under the Yuba Accord Alternative, YCWA also would implement the
adaptive management program for future planning of transfers based on the changing
conditions of the basin during previous transfers. The adaptive management program would
change the location and volume of transfer pumping to avoid adverse impacts to the basin and
other groundwater users in the basin.

6.5

POTENTIALLY SIGNIFICANT UNAVOIDABLE IMPACTS

Table 6-15 summarizes the results of the impact assessments discussed in Sections 6.2.6 through
6.2.12. In Table 6-15, significance levels are reported by the impact indicators. Overall, there are
no potentially significant unavoidable impacts to groundwater resources associated with the
implementation of the Proposed Project/Action or an action alternative. As shown in Table
6-15, for both CEQA and NEPA purposes, the Yuba Accord Alternative would result in less
than significant impacts compared to the bases of comparison. The Yuba Accord Alternative
would be preferred over the other alternatives because it would offer significant beneficial
effects with regards to the Yuba Basin’s long-term health conditions, as discussed previously in
Section 6.2.3. Similarly, potential impacts under the Modified Flow Alternative also would be
less than significant.
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Table 6-15. Summary of Significance Levels for Impact Indicators for the Comparisons of the
CEQA and NEPA Alternatives
Comparisons of the CEQA and NEPA
Alternatives

Groundwater
Levels and
Storage

Impact Indicator
Groundwater
and Surface
Groundwater
Water
Quality
Interactions

Land
Subsidence

CEQA Yuba Accord Alternative Compared to
CEQA No Project Alternative

B, LTS

B, LTS

B, LTS

B, LTS

CEQA Modified Flow Alternative Compared to
CEQA No Project Alternative

LTS

LTS

LTS

LTS

CEQA Yuba Accord Alternative Compared to
CEQA Existing Condition

B, LTS

B, LTS

B, LTS

B, LTS

CEQA Modified Flow Alternative Compared to
CEQA Existing Condition

LTS

LTS

LTS

LTS

CEQA No Project Alternative Compared to
CEQA Existing Condition

LTS

LTS

LTS

LTS

NEPA No Action Alternative Compared to
NEPA Affected Environment

LTS

LTS

LTS

LTS

NEPA Yuba Accord Alternative Compared to
NEPA No Action Alternative

B, LTS

B, LTS

B, LTS

B, LTS

NEPA Modified Flow Alternative Compared to
NEPA No Action Alternative

LTS

LTS

LTS

LTS

Key:
B - Beneficial Impact
LTS - Less Than Significant
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