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5. BASIN SETTING

The Basin Setting chapter contains three sections as follows:

e Hydrogeological Conceptual Model — The Hydrogeologic Conceptual Model
(HCM) section (Section 5.1) provides the geologic and hydrogeologic information
needed to understand how water moves through the Sutter Subbasin. This section
includes information about geologic formations, aquifers, structural features, and
topography.

¢ Groundwater Conditions — The Groundwater Conditions section (Section 5.2)
describes historic groundwater conditions in the Sutter Subbasin, including data from
January 1, 2015 to current conditions. Groundwater trends, groundwater levels,
hydrographs, contour maps, estimated change in groundwater storage, groundwater
quality issues, land subsidence, identification of interconnected surface water systems
over historic conditions through present day are presented in this section. Identification
of groundwater dependent ecosystems within the Sutter Subbasin is also presented in
this section.

e Water Budget — The Water Budget section (Section 5.3) describes the data used to
develop the required historic water budget, current water budget, and projected water
budgets. This section also discusses how the water budgets were calculated as well as
the sustainable yield estimate for the Sutter Subbasin.

The Basin Setting chapter serves as a basis for defining and assessing reasonable
sustainable management criteria and projects and management actions. This chapter
addresses required elements of the GSP Emergency Regulations Article 5. Plan
Contents, Subarticle 2. Basin Setting (§354.12 — 354.18). Management areas were not
established for this GSP and therefore are not addressed herein (GSP Emergency
Regulations §354.20).

5.1 Hydrogeologic Conceptual Model

This section describes the HCM for the Sutter Groundwater Subbasin (Sutter Subbasin
or Subbasin) in accordance with Section 354.14 of the Groundwater Sustainability Plan
(GSP) Emergency Regulations. The HCM is a “big picture” framework that represents
(and visualizes) the current understanding of the general physical characteristics related
to regional hydrology, land use, geology and geologic structure, water quality, principal
aquifers, and principal aquitards of the basin setting. The HCM also provides the
context for developing water budgets, mathematical (analytical or numerical) models,
and monitoring networks, and provides a tool for stakeholder outreach and
communication. Specific objectives of the HCM are to:

e Provide the information necessary to evaluate sustainability within the Sutter
Subbasin with regards to the six sustainability indicators.
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e Provide the framework and information needed to conduct additional analyses for
GSP preparation, such as development of water budget, construction of
mathematical (analytical or numerical) models, and development of monitoring
systems and management actions and projects.

e Develop an understanding and description of the Sutter Subbasin, specifically the
structural and physical characteristics that control the flow, storage, and quality of
surface and groundwater.

o Identify data gaps towards evaluation of sustainability indicators that will be used
to develop investigations and data collection programs during the implementation
period of the GSP.

The HCM presented in this GSP provides the current understanding of water movement
and water quality through the Sutter Subbasin based on currently available public
information as well as the Sutter Subbasin Alternative Plan (GEI, 2016). Updates to the
HCM should be conducted as new information is obtained to ensure that sustainability
of the Subbasin is maintained.

For this GSP, data supporting development of the HCM are available to the public from
a variety of local, State, and federal agencies, as well as from non-governmental
entities. The data presented herein were compiled from numerous studies conducted in
the Subbasin. Information from several online databases that support ongoing
monitoring and development of groundwater resources within the Sutter Subbasin and
throughout California was amassed, evaluated, and reconfigured in support of the HCM.
The following subsections present the information as outlined in the GSP Regulations.

5.1.1 Regional Geologic Setting (Reg. 354.14(b)(1))

GSP Regulations state that the HCM shall include a description of the regional and
structural setting of the basin, including the immediate surrounding area, as necessary
for geologic consistency. Figure 5-1 shows the geologic map of the Sutter Subbasin.

5.1.1.1 Regional Setting and Physiography

The Sutter Subbasin is located within the Sacramento Valley Groundwater Basin (Basin
Number 5-021), a large depression bounded by the Sierra Nevada to the east and the
Coast Ranges to the west. Topography is generally flat along the Sacramento River
Valley with elevations ranging from 80 feet above mean sea level (MSL) in the northeast
corner to 20 feet above MSL in the south. The Sutter Buttes, located in the northern
portion of the Subbasin, rise over 2,000 feet above the surrounding valley floor and are
the only prominent topographic feature in the Subbasin. Figure 5-2 shows the
topography of the Sutter Subbasin.

Soil characteristics play a major role in cropping patterns and farming practices and
influence the retention and infiltration of water and nutrients/pesticides through the
subsurface. Clay and clay loam are the dominant soil type and are poorly to very poorly
drained. Well drained loam to sandy loam soils may be present near the rivers.

Sutter Subbasin GSP Amendment 5-2 October 2026



Chapter 5: Basin Setting Hydrogeologic Conceptual Model

Hydrologic grouping of the soil types and their distribution are provided in Figure 5-3.
About 70 percent of soils in the Subbasin are characterized as having slow to very slow
infiltration.

5.1.1.2 Geologic History

The Sutter Subbasin lies within the Sacramento Valley Groundwater Basin - a north-
south trending structural trough filled with a sequence of westward-dipping sedimentary
and volcanic deposits. These deposits exhibit a regional transition from older marine
depositional environments to younger continent depositional environments (DWR,
1978).

The Sutter Subbasin also includes a local geologic complexity associated with the
Sutter Buttes. In the northern and central portions of the Sutter Subbasin, volcanic
activity and related uplift modified the regional stratigraphic sequence and resulted in
the deposition and deformation of volcanic and volcaniclastic sediments around the
Sutter Buttes. These sediments primarily consist of gravel, sand, silt, clay, volcanic ash,
and other volcaniclastic deposits that form a fan-like apron around the perimeter of the
Sutter Buttes (Hausback et al., 2011; Springhorn et al., 2008).

Deformation associated with the evolution of the valley trough and with emplacement of
the Sutter Buttes produced the structural features that influence groundwater
occurrence and movement in the Subbasin, including the Willows Fault and the
localized doming and tilting of strata near the Buttes. These features are described in
Section 5.1.1.4. The stratigraphic units deposited within this framework are described
below.

5.1.1.3 Geologic Formations and Stratigraphy

Relevant stratigraphic units dip west below the basin and exhibit a regional transition
from older marine depositional environments to younger continent depositional
environments (DWR, 1978). Younger continental deposits, including alluvial fan, stream
channel, and floodplain deposits, comprise most of the freshwater aquifer system in the
Sacramento Valley. In the Sutter Subbasin, these deposits include formations
associated with the Sacramento, Feather, and Yuba River systems, as well as older
continental deposits that are laterally continuous across adjacent subbasins. Sediments
are primarily composed of interbedded gravel, sand, silt, and clay, with groundwater
generally present in the more permeable, coarse-grained intervals (Bertoldi et al., 1991;
Williamson et al., 1989). Older marine and transitional deposits underlie portions of the
Sacramento Valley and generally contain poorer water quality, including brackish
groundwater at greater depths (Berkstresser, 1973). Because the geologic formations
vary in thickness, extent, and depositional character across the Subbasin, particularly in
the vicinity of the Sutter Buttes, the relationship between individual formations and the
aquifer zones varies spatially, as discussed in Section 5.1.3.2.
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The Sutter Buttes are comprised of two formations, the Andesitic Ramparts and the
Rhyolitic Rampart. Previous investigations evaluated the extent of the Ramparts using
surface geologic mapping, oil and gas well logs, and drilling logs. Based on these
investigations, the Ramparts vary laterally and are estimated to extend 10 miles to the
north, five miles to the south, five miles to the east, and four miles to the west of the
Sutter Buttes. Information on the igneous formations associated with the Sutter Buttes
was provided during a coordination meeting between the Sutter Subbasin GSAs and
DWR staff.

The Sutter Subbasin aquifer system includes the Holocene Alluvium, Modesto,
Riverbank, Turlock Lake, Laguna, Sutter Buttes Rampart, and Sutter Formations in the
northern subbasin; and the Holocene Alluvium, Modesto, Riverbank, Laguna, and Sutter
Formations in the southern subbasin. The subsurface extent of the Sutter Buttes
Rampart formation defines the approximate boundary between the north and south
subbasins and is shown in Figure 5-1. Unconfined and semiconfined conditions exist
within the units. This leaky aquifer system has resulted in varied hydraulic connectivity
between different depth zones in different areas of the Subbasin.

The stratigraphic units identified in the Subbasin, based on a synthesis of regional
geologic mapping (Helley and Harwood, 1985; Harwood and Helley, 1987), the
Alternative Plan (GEI, 2016), and recent coordination meeting information, are
summarized in the table below and are described sequentially from the shallowest
(Holocene) to the deepest (Miocene) units. This table provides the authoritative list of
stratigraphic units for the principal aquifer framework; the formation-by-formation
narrative that follows provides supporting detail.

Both water-bearing and non-water-bearing formations underlie the Sutter Subbasin. As
described in various reports from the 1960s through the present, the Sutter Subbasin
aquifer system is comprised of continental deposits of Quaternary (Recent) to Late
Tertiary (Miocene) age. The identified stratigraphic units are described sequentially in
Table 5-1, ranging from Holocene (shallower) to Miocene (deeper).
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Table 5-1. Identified Stratigraphic Units in Sutter Subbasin

Hydrogeologic Characteristics —
North subbasin

Primary
Formation

Hydrogeologic

Member or Characteristics — South

Geologic Description

Geographic Extent

Epoch Equivalent Units

Name

¢ Holocene
Holocene - | Alluvial Alluvium
Pleistocene | Deposits e Modesto

e Riverbank

Coarse sand and gravel along present and historical stream
channels of the Yuba, Feather and Sacramento Rivers.

Where coarse-grained, these deposits are highly permeable
and form the shallow portion of the principal aquifer.

Thicknesses are variable but may be up to 100 feet near
major stream channels.

subbasin

Water-bearing; high porosity and permeability where coarse-

grained.
Generally unconfined.

Upper 50 ft. characterized as the Shallow Aquifer; deeper portion
characterized as AZ-1 (see 5.1.3.2)

Present across the Subbasin at or near
ground surface

e Upper Turlock
Turlock Lake

Pleistocene | Lake
Formation | ® Lower Turlock

Alluvial fan deposits composed of loosely consolidated gravel,
sand, silt, and clay.

Lenticular beds with decreasing thickness and grain size with
increasing distance from the Yuba River and Sierra Nevada
foothills.

Hardpan and/or claypan soils may locally reduce vertical

Upper Turlock Lake is water-
bearing (fan sand and gravel).
Upper unit characterized as
AZ-1.

Lower Turlock Lake unit
hardpan/claypan forms the
shallower low-permeability

Not present

A semi-continuous unit situated in the
northern and central portions of the Subbasin

zone (semi-confining).
Lake permeability and contribute to semiconfined conditions in the Vari t()l it/ 9 bilit
Lower Turlock Lake unit. ariable porosity/permeabiity.
Estimated thickness of 70 feet.
Aquifer where overlying Sutter Aquifer with multiple confining
Lacustrine and continental deposits consisting of compacted Buttes Rampart; characterized layers
i i i - ils. as AZ-2A. - ingi
sand, silt, and clay with hardpan in near-surface soils o Water bgarmg in sandy Present across the Subbasin, but depth and
Laguna Low to moderate permeability, with groundwater present in Water-bearing in sandy intervals; low to moderate thickness vary laterally. The Laguna
Pleistocene . ¢ Not differentiated . ' intervals; low to moderate permeability overall. ) C
Formation more permeable sandy intervals. bilit I . Formation may occur within more than one
"Wt bl Upper_ water—pearmg intervals aquifer zone interval depending on location
Thickness is variable; averaging approximately 300 feet but is associated with AZ-2B. '
estimated to be up to 1,000 feet along the valley axis. Lower water-bearing intervals
associated with AZ-3.
Volcanic and volcaniclastic deposits associated with the Sutter i i ithi
Buttes, including gravel, sand psilt clay, and volcanic ash Local aquitard (~50 ft. thick) aterally variable and asspmated solely Wlth!n
) , , » SIIL, ; - overlying aquifer zone AZ-3. the north and central portions of the Subbasin
Sutter * Andesitic Reflects multiple stages of volcanic activity, deposition, and Permeability highly variable. near the Sutter Buttes.
Pleistocene guttes . Rampart erosion around the Sutter Buttes. Not present Previous investigations indicate that Rampart
ampa

¢ Rhyolitic Rampart

Thickness is variable; averaging approximately 400 feet but
can be up to 600 feet thick in closer proximity to the Sutter
Buttes.

units form an apron around the Buttes and
extend several miles from the center of the
Sutter Buttes.
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Primary
Formation
Name

Hydrogeologic Characteristics —
North subbasin

Hydrogeologic
Characteristics — South
subbasin

Member or
Equivalent Units

Geologic

Epoch Description

Geographic Extent

e Tuscan

e Mehrten

Informally named stratigraphic unit used in the Sutter
Subbasin to describe deeper continental and volcaniclastic
deposits where regional formation boundaries are complex.

Includes alluvial-fluvial deposits and volcaniclastic deposits
interbedded with basaltic or andesitic materials.

Deepest freshwater-bearing
unit; water-bearing in well-

sorted sand and gravel lenses.

Interbedded clay, silt, and tuff-
breccia create semi-confined
to confined conditions.

Deepest freshwater-bearing
unit; water-bearing in well-
sorted sand and gravel lenses.
Interbedded clay, silt, and tuff-
breccia create semi-confined
to confined conditions.

Present across the Subbasin below the Sutter
Buttes Ramparts in the northern and central

Miocene- Sutter . . . . . .
. andesitic sand and grave| |enses; lower permeab”ity |ayers 0Ver|y|ng Sutter Buttes lower parts of the overlying Laguna Formation in the southern portlon of
* Upper Prlnceton include clay, silt, and tuff-breccia that create semi-confined to Rampart and JEulka Laguna Formations the Subbasin.
Valley Fill ) I Formations

confined conditions.

Thickness ranges from approximately 200 feet to over 1,000

feet along the axis of the valley.

Basaltic lava flows associated with the broader Valley Springs | * Aquitard; gem‘%rally non-.water-bearing_
Miocene- Lovejoy _ _ volcanic sequence. o Low-permeability basaltic lava wher.e unfractured. e Present across the Subbasin below the Sutter
Pliocene Basalt * Not differentiated _ - , e Fractured zones may locally transmit groundwater. E i

A relatively low-permeability unit where unfractured, although | _ Not a productive aquifer ormation

fractured zones may locally transmit groundwater. P q '

Continental deposits that are part of the broader Sacramento | ¢ Aquitard; gem.a{'ally non-.water-bearing.

Valley fill sequence and includes gravels, sand, silt, clay, and | ® Low-permeability basaltic lava where unfractured.
Miocene lone o Not differentiated tuffaceous sediments. e Fractured zon.es may. locally transmit groundwater. e Present across the Subbasin below the

Formation Groundwater quality and permeability are variable, and the * NQ@yPiuctive S0QEr. Lovejoy Basalt

formation generally occurs below the base of freshwater-

bearing formations.

Marine to transitional marine—continental deposits * N.on-watfar-bearing (marine). .

representing early valley fill. e Fine-grained; poorer water quality.

- Capay , ,  Below the base of freshwater and excluded from the principal  Present across the Subbasin below the lone

Miocene Formation | ® Vot differentiated This formation includes fine-grained deposits and tuff-breccias princip Formation

and is generally associated with poorer water quality
compared to the overlying freshwater-bearing formations.

aquifer; effectively a basal confining unit.
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Alluvial deposits are present across the Subbasin at or near ground surface and contain
coarse sand and gravel deposited from the present-day Yuba, Feather, and
Sacramento Rivers. Alluvial deposits are up to 100 feet thick and coarse-grained near
riverbeds (Harwood and Helley, 1987) and decrease in thickness and grain size further
from riverbeds. These sediments are highly permeable and provide areas where
groundwater can be recharged. Wells in these areas can yield from 2,000 to 4,000
gallons per minute (gpm; DWR, 2006). Alluvial deposits consist of the Holocene
Alluvium, Modesto Formation, and Riverbank Formation:

¢ Holocene Alluvium is characterized by unconsolidated sediments deposited
during the Holocene epoch, primarily by the Yuba, Feather and Sacramento
Rivers. This formation is characterized by loose to moderately compacted, fine to
medium sand, silt and clay that may be interbedded with older alluvium.

e The Modesto Formation is characterized mostly by gravels, cobbles, and sand
with some silt and clay. GEI (2016) designated sediments representing this
formation from the ground surface to about 70 to 120 feet below ground surface
(bgs) just to the west of Yuba City, near SEWD MW-1, and indicated the
formation is thicker to the south and thins to the north with beds that are
generally flat-lying.

e The Riverbank Formation underlies the Modesto Formation and contains silts
and clays with 10- to 20-foot-thick sand and gravel layers. The sand and gravel
beds of the Riverbank Formation are thinner and less laterally extensive than
those of the overlying Modesto Formation. Similar to the Modesto Formation, the
Riverbank Formation is thicker to the south, and thins closer to the Sutter Buttes,
with beds that are generally flat (GEI, 2016).

The Turlock Lake Formation is a mixed aquifer/local aquitard roughly 70 feet thick.
The Upper Turlock Lake unit is water-bearing and contains loosely consolidated gravel,
sand, silt, and clay. The lower unit includes hardpan/claypan soils that locally reduce
vertical permeability and contribute to semiconfined conditions.

The Laguna Formation occurs above the Sutter Buttes Rampart and is unconformably
overlain by the Upper Turlock Formation in the northern and central portions of the
Subbasin, and by the Riverbank Formation in the southern portion of the Subbasin. The
formation consists of sandy gravel channel facies, sandy channel facies, and sandy clay
to clay floodplain facies (Blair et al., 1991). The Alternative Plan placed the Nomlaki Tuff
Member, an upper Pliocene, white, pumice-rich, water lain vitric tuff, as the base of the
Laguna Formation, consistent with Busacca et al. (1989). As cited in Blair et al. (1991),
others have placed the Nomlaki Tuff as the top of the Mehrten or Tuscan Formations.
Blair et al. (1991) isolated this unit as a formal formation because it is easily identifiable
in drilling samples and separates the Laguna Formation from the underlying volcanic
rich sediments of the Mehrten and Tuscan Formations. The Laguna Formation
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thickness ranges in the Subbasin region from around 80 feet to up to 1,000 feet along
the valley axis.

The Sutter Buttes Rampart geologic unit is present in the north-central portion of the
Subbasin and reflects multiple stages of volcanic activity, deposition, and erosion
around the Sutter Buttes. This unit contains volcanic debris shed off the Sutter Buttes in
a radial pattern. The volcanic debris consists of gravel, sand, silt, clay, and volcanic ash.
Thickness averages approximately 400 feet but can be up to 600 feet thick in closer
proximity to the Sutter Buttes. The gamma log signature of the Sutter Butte Rampart
has a recognizable and correlative “kick,” which is more distinct near the Sutter Buttes.
Few wells in the area use this formation for water supply.

The Sutter Formation is an informally named stratigraphic unit used in the Sutter
Subbasin to describe deeper continental and volcaniclastic deposits where regional
formation boundaries are complex. It includes alluvial—fluvial deposits and volcaniclastic
deposits interbedded with basaltic or andesitic materials. Thickness ranges from
approximately 200 feet to over 1,000 feet along the axis of the valley. Permeable
intervals include gray to black, well-sorted fluvial andesitic sand and gravel lenses;
lower permeability layers include clay, silt, and tuff-breccia that create semi-confined to
confined conditions. The Sutter Formation encompasses regionally recognized units
that are difficult to differentiate in the Subbasin subsurface - the Tuscan, Mehrten,
Valley Springs, and Upper Princeton Valley Formations:

¢ The Mehrten Formation and its stratigraphic correlative to the north Tuscan
Formation consist of purple volcanic debris-flow deposits and interbedded water
lain fluvial deposits rich in volcanic detritus but also containing Sierran crystalline
basement-derived clasts and rare tuff beds (Blair et al., 1991). The occurrence of
both channel-lain, clast supported, gravel-facies and interbedded volcanic rich
debris flows in these formations suggests that debris flows, probably related to
volcanic events, episodically choked the ancestral river systems in the area.

e The Valley Springs Formation of the Sierra Nevada, located greater than 2,000
feet deep in the Sacramento Valley or found shallower near the eastern margin
of the valley, consists of tan, white, and green rhyolitic fragments and is the
equivalent to the Princeton Valley Fill defined by Springhorn (2008). The Valley
Springs Formation was originally included in the lone Formation as the "clay rock
or tuff," the highest of three subdivisions of the lone (United States Geological
Survey [USGS], 2007). Bartow (1992) recognized the fundamental lithologic
difference between the lone proper and the "clay rock and tuff," and noted that
the two units are separated by a disconformity. The Valley Springs Formation
was formally defined by Gale et al. (1939) from a type section near the town of
Valley Springs in Calaveras County.

e The Alternative Plan has interpreted the presence of a unit referred to as the
Upper Princeton Valley Formation. As defined by Redwine (1972), the
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Princeton Submarine Valley System is a morphological feature of the ancestral
Sacramento River Basin and contains the geologic formations described below.
For example, the lone Formation is used by Redwine (1972) to separate the
lower and upper Princeton Valley fills, and the Lovejoy Basalt is interpreted to
represent the rimrock of the upper Princeton Valley Fill. As stated above, the
Sutter Formation has also been designated to consist of several of these units.
For this GSP, the nomenclature of Upper Princeton Valley Formation or Fill is not
used unless referring to the morphological feature defined by Redwine (1972).

The Lovejoy Basalt contains basaltic lava flows associated with the broader Valley
Springs volcanic sequence. It is generally low-permeability where unfractured, although
fractured zones may locally transmit groundwater.

The lone Formation contains continental deposits of gravel, sand, silt, clay, and
tuffaceous sediments that are part of the broader Sacramento Valley fill sequence.
Groundwater quality and permeability are variable, and the formation generally occurs
below the base of freshwater-bearing formations.

The Capay Formation contains marine to transitional marine-continental deposits
representing early valley fill. It includes fine-grained deposits and tuff-breccias and is
generally associated with poorer water quality compared to the overlying freshwater-
bearing formations.

Upper Cretaceous marine formations underlie the freshwater-bearing units across the
Subbasin and are the source of natural gas produced in the region; the locations of gas
exploration borings and wells, which provide deep subsurface control for the Subbasin,
are shown in Figure 5-4. One of these units, the Starsky Sands, is not exposed at
ground surface but is projected to be in contact with the freshwater aquifer within the
Sutter Subbasin. All of the formations and sediments described above are underlain by
igneous rocks associated with the Sutter Buttes, or by igneous and metamorphic
basement rocks.
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Figure 5-4. Gas Exploration Borings and Wells Locations’

' Figure sourced from Sutter Subbasin Alternative Plan (GEI, December 2016), reflecting basin boundaries as of
Alternative Plan development. A Basin Boundary Modification Request was approved by DWR in 2019
consolidating the East Butte Subbasin (“Sutter Subbasin Project Area”) with the Sutter Subbasin as well as minor
jurisdictional boundary modifications. Such boundary modifications have not resulted in material changes that
would alter understanding of basin conditions.
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5.1.1.4 Faults and Structural Features (Reg. 354.14(b)(2), (b)(4))

Two structural features directly or indirectly affect groundwater flow in the Subbasin: (1)
the Sutter Buttes and (2) the Willows Fault. The Sutter Buttes impacts the Subbasin’s
groundwater flow by separating or limiting the direct hydraulic connection between
different aquifer zones, resulting in groundwater flow patterns that are more localized
and less interconnected across the butte area. Additionally, due to its impermeable
nature, the Sutter Buttes reduces direct recharge from precipitation into the underlying
aquifer system. As such, the buttes focus or deflect recharge toward the valley flows
and alluvial deposits along the Subbasin’s rivers and streams, where recharge primarily
OCCurs.

The Willows Fault is the primary fault structure within Sutter County. The fault was
discovered in the 1950s during the development of a nearby gas field and lies to the
southwest and west of the Sutter Buttes. The fault is active and northwest-trending with
a 74 degree or steeper dip to the northeast and exhibits approximately 1,610-feet of
reverse displacement, indicating the ground east of the fault has moved up relative to
the west side (Redwine, 1972). The Willows Fault enters into Sutter County from Colusa
County, southwest of the Sutter Buttes, and extends to the southeast portion of the
Subbasin towards Sacramento, presumably following the boundary between the
ophiolite basement of the west and the Sierran basement to the east (Harwood and
Helley, 1987). Figure 5-5 presents a cross-section developed by Harwood and Helley
(1987) showing offset of the Willows Fault within the Subbasin. One primary concern
with the Willows Fault is how it may affect groundwater flow in the Sutter Subbasin. In
one way, the fault can act as a conduit for the movement of groundwater between the
Sutter Subbasin and the adjoining subbasins. In others, the fault can act as a barrier,
blocking the lateral movement of groundwater. In all, the fault can change groundwater
flow direction due to the orientation and dip of the fault. As shown in Bulletin 118-6,
Evaluation of Ground Water Resources: Sacramento Valley, the base of freshwater
rises close to 400 feet below the ground surface in the area of the Sutter Buttes (DWR,
1978); this could potentially result in connate marine water underlying the base of
freshwater to move upward along the fault zone.

5.1.1.5 Geologic Profiles

Geologic profiles (cross-sections) are discussed and presented to illustrate the
relationships and distribution of the formations and coarse-grained sediments that
constitute principal aquifers. The locations of these profiles are shown in Figure 5-6.

East-west geologic profiles (Springhorn, 2008) across the northern Subbasin boundary
and along the Sutter and Butte County lines where inflow to the Subbasin occurs are
provided in Figure 5-7 and Figure 5-8. Figure 5-9 shows a regional north-south profile.
Figure 5-10 shows a regional east-west profile. Appendix 5-A contains the well logs
used to create these geologic profiles. Appendix 5-G contains cross-sections resulting
from the reprocessing of the DWR’s aerial electromagnetic (AEM) survey data.
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In addition to these geologic profiles, geotechnical investigations (to depths of up to 140
feet) have been performed along significant portions of the Feather and Sacramento River
levees, along the east and west sides of the Subbasin. Profiles were developed along the
Sutter Bypass levees, located in the central portion of the basin. The investigations show
sediment types where groundwater and surface water interactions occur, and where the
river (bathometric elevations) incised partially or entirely through coarse-grained
sediments that make up the shallow aquifer zone. They also show where slurry walls have
been constructed and where they are planned. Appendices 5-B through 5-D provide
these geologic profiles for each of the rivers and the bypass. These sections do not
contain a breakout of the geologic formations but in general, depending upon the location,
would include Alluvium, Modesto, Riverbank, and Turlock Lake Formation.
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Figure 5-6. Cross-Section Lines and Well Boring Locations
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5.1.2 Basin Geometry and Boundaries

5.1.2.1 Lateral Basin Boundaries (Reg. 354.14(b)(2))

The lateral boundaries of the Sutter Subbasin are defined on the north by the
confluence of Butte Creek and the Sacramento River and the Sutter Buttes, on the west
by the Sacramento River, on the south by the confluence of the Sacramento River and
the Sutter Bypass, and on the east by the Feather River (DWR, 2006). The hydrologic
rationale for these boundaries is that the rivers are, or may be, coincidental with
groundwater divides (boundary zones of either converging or diverging groundwater
flow) and the low-permeability Sutter Buttes rampart creates a barrier to groundwater
flow at their contact with the alluvial sediments in the Subbasin.

The modified Subbasin extents have been defined as the jurisdictional boundaries of
Sutter County such that:

e The northern subbasin boundary is the County boundary between Sutter and Butte
Counties, except for the portion of the Biggs-West Gridley Water District GSA that
is within Sutter County, and the County boundary between Sutter and Yuba
Counties, except for the portion of the Yuba County Water Agency GSA that is
within Sutter County.

e The eastern boundary is the County boundary between Sutter and Yuba Counties.

e The southern boundary is the Boundary between the Sutter Subbasin and the
North American Subbasin within Sutter County coincident with the South Yuba
Subbasin.

e The western boundary is the County boundary between Sutter and Colusa
Counties except for the portion of the RD1004 GSA that is within Sutter County (as
requested in adjacent modification requests).

5.1.2.2 Definable Bottom of Basin (Reg. 354.14(b)(3))

The vertical extent of the Sutter Subbasin is generally defined as the base of
groundwater that can also be chemically defined as the base of freshwater.
Berkstresser (1973) defines the base of freshwater in the Sacramento Valley as fresh
water characterized by an electrical conductivity measurement of less than 3,000
micromhos or approximately 2,000 milligrams per liter (mg/L) total dissolved solids
(TDS) (Figure 5-11). The physical base of the Sutter Subbasin is the basement
complex, a continuation of the Sierra Nevada fault block that has been tilted towards the
southwest (Curtin, 1971). The approximate bottom of the basin is also illustrated in the
geologic cross sections discussed in Section 5.1.1.5.
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5.1.3 Regional Hydrogeology (Reg. 354.14(b)(4))

5.1.3.1 Principal Aquifers and Aquitards

The Sutter Subbasin is underlain by one principal aquifer composed of freshwater-
bearing continental deposits of Quaternary and late Tertiary age. These deposits
include alluvial, lacustrine, and volcanic materials that vary in thickness, permeability,
and degree of conferment across the Subbasin. The cumulative thickness of the
deposits that comprise the principal aquifer generally increases from the eastern
boundary of the Sutter Subbasin toward the valley axis and western boundary.

As described in this GSP Amendment, the principal aquifer is defined as the aquifer
system occurring above the base of freshwater previously determined in the Subbasin
(Berkstresser, 1973). The base of freshwater is the lowest vertical extent of the
Subbasin’s and GSAs’ managed groundwater system. Groundwater below this base of
freshwater is generally brackish and unsuitable for potable or agricultural use without
treatment; as such, geologic units below the base of freshwater are not considered part
of the Sutter Subbasin’s principal aquifer.

5.1.3.2 Aquifer Zone Framework

The principal aquifer is described using aquifer zones that represent hydrostratigraphic
and management intervals within the Subbasin. These aquifer zones are also used to
support groundwater level monitoring and applicable sustainable management criteria.
The aquifer zones are not intended to represent laterally continuous, formation-bound
aquifers across the entire Subbasin. This framework is based on the stratigraphic units
described in Section 5.1.1.3, low permeability intervals, well construction information,
and groundwater level responses observed in multi-completion wells. Because the
geologic formations vary spatially, particularly near the Sutter Buttes, the relationship
between individual formations and aquifer zones vary by location. As a result, the GSP
Amendment uses aquifer zones as intervals within the principal aquifer that vary
spatially across the Subbasin, rather than as separate aquifers or fixed formation-based
units.

Figure 5-12 and Figure 5-13 provide hydrostratigraphic cross-sections constructed as
part of the Alternative Plan that illustrate the vertical and lateral extent of each of the
aquifer zones interpreted from the geology, electric log responses, groundwater levels,
and water quality.
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Figure 5-12. Hydrostratigraphic Cross-Section C-C’"

' Some geologic formations that comprise AZ-3, including the Sutter Formation, may continue below the base of freshwater. Where these formations extend below
this boundary, the deeper portions are considered part of the regional geologic framework but are not included in the principal aquifer managed by the GSAs.
Therefore, the base of freshwater, rather than the base of any individual geologic formation, defines the bottom of the Subbasin for GSP implementation.
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Figure 5-13. Hydrostratigraphic Cross-Section D-D’?

' Some geologic formations that comprise AZ-3, including the Sutter Formation, may continue below the base of
freshwater. Where these formations extend below this boundary, the deeper portions are considered part of the
regional geologic framework but are not included in the principal aquifer managed by the GSAs. Therefore, the base
of freshwater, rather than the base of any individual geologic formation, defines the bottom of the Subbasin for GSP
implementation.
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The principal aquifer can be grouped into four zones: the Shallow Aquifer Zone, Aquifer
Zone 1 (AZ-1), Aquifer Zone 2 (AZ-2), and Aquifer Zone 3 (AZ-3). The Shallow Aquifer
Zone is delineated separately from the AZ-1 system and is considered to be the upper
50 feet of the principal aquifer. While the Shallow Zone is not hydraulically separate
from AZ-1, this zone was defined separately as it is most likely connected to
interconnected surface water (ISW) bodies. Additionally, AZ-2 may be further defined as
AZ-2A and AZ-2B where applicable to reflect local hydrostratigraphy differences
associated with the Sutter Buttes Rampart. Each aquifer zone (except the Shallow
Aquifer Zone) is separated by a low permeability layer comprised of fine-grained
intervals consisting of silt, clay, hardpan, tuff-breccia, and other lower-permeability
materials that occur throughout the principal aquifer. These low permeability intervals
locally impede vertical groundwater flow and contribute to semiconfined or confined
conditions. However, available data and information do not support the presence of
laterally continuous aquitards that separate the Subbasin into multiple principal aquifers.

As noted above, the Shallow Aquifer Zone is considered to be the upper 50 feet of the
principal aquifer (surface to 50 feet below the ground surface [ft bgs]). This zone was
established to assess and monitor for impacts related to interconnected surface water
and groundwater dependent ecosystems (GDEs).

AZ-1 is considered to extend from 50 to 150 ft bgs and generally represents the shallow
portion of the principal aquifer. AZ-1 is composed of alluvial, stream channel, and
floodplain deposits. In the northern and central portions of the Subbasin, AZ-1 is
approximately 150 feet thick and is comprised of Alluvial Deposits and the Upper
Turlock Lake Formation (Helley and Harwood, 1985). In the southern portion of the
Subbasin, AZ-1 is approximately 100 feet thick and solely comprised of Alluvial (flood
plain) Deposits (Olmsted and Davis, 1961) but could be thicker near the Feather and
Sacramento Rivers.

AZ-1 and AZ-2A/-B are separated by the shallower of two low permeability zones
present within the Subbasin. This low permeability zone is present across the Subbasin
at varying degrees of confinement and does not represent a continuous aquitard. In the
northern and central portions of the Subbasin, this low permeability zone is primarily
associated with the Lower Turlock Lake unit and approximately 50 feet thick. In the
southern portion of the Subbasin, the low permeability zone is associated with the
Laguna Formation and approximately 20 feet thick.

AZ-2 is considered to extend from 150 to 400 ft bgs corresponding to the intermediate
portion of the principal aquifer and, depending on location within the Subbasin, includes
the Laguna Formation and/or the Sutter Buttes Rampart. In the northern and central
portions of the Subbasin, AZ-2A is used where the Sutter Buttes Rampart is present in
the principal aquifer and underlies the Laguna Formation. In AZ-2A, the Laguna
Formation is approximately 200 feet thick, and the Sutter Buttes Rampart are 50 or
more feet thick. Away from the Sutter Buttes in the southern portion of the Subbasin,
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AZ-2B is delineated where the principal aquifer is solely within the Laguna Formation
and is approximately 200 to 300 feet thick (Helley and Harwood, 1985).

AZ-2A/-B and AZ-3 are separated by the deeper of the two low permeability zones
within the Subbasin. Similar to the shallower low permeability zone, it is present across
the Subbasin at varying degrees of confinement and does not represent a continuous
aquitard. In the northern and central portions of the Subbasin, this low permeability zone
is primarily associated with the Sutter Buttes Rampart and could be approximately 50
feet thick or more. In the southern portion of the Subbasin, the low permeability zone is
associated with the Laguna Formation and has been estimated to range in thickness
from 180 feet (Helley and Harwood, 1985) to 1,000 feet (Olmsted and Davis, 1961).

AZ-3 is considered to extend from 400 ft gs to the base of freshwater and represents
the deepest portion of the principal aquifer and includes the deeper sections of the
Laguna Formation, Sutter Buttes Rampart where present, and the Sutter Formation. In
the northern and central portions of the Subbasin, AZ-3 is comprised of the three
previous formations. Farther south, where the Sutter Buttes Rampart is absent, AZ-3
contains only the Laguna and Sutter Formations. The thickness and depth of the
formations within AZ-3 vary across the Subbasin due to changes in depositional
environment, formation extent, and the influence of the Sutter Buttes.

The base of freshwater defines the bottom of the Subbasin. As a result of the depth to
the base of freshwater varying across the Subbasin, the lower extent of AZ-3 also varies
spatially. In general, the greatest depths to the base of fresh water are in the central
trough area in the Sacramento Valley, where the synclinal trough is deepest. In general,
the base of freshwater ranges from -400 to -1,200 feet mean sea level (DWR, 1978).

Some geologic formations that comprise AZ-3, including the Sutter Formation, may
continue below the base of freshwater. Where these formations extend below this
boundary, the deeper portions are considered part of the regional geologic framework
but are not included in the principal aquifer managed by the GSAs. Therefore, the base
of freshwater, rather than the base of any individual geologic formation, defines the
bottom of the Subbasin for GSP implementation

5.1.3.3 Aquifer Interactions

Groundwater level data from multi-completion wells were reviewed to evaluate whether
the aquifer zone framework is consistent with observed hydraulic responses across the
Subbasin. Hydrographs from multi-completion wells show that the degree of connection
between aquifer zones varies spatially. In some areas, groundwater levels in AZ-2 and
AZ-3 respond similarly while AZ-1 may show a different response, suggesting greater
separation between the shallow and deeper portions of the aquifer system. In other
areas, groundwater levels across multiple aquifer zones show similar responses,
indicating greater hydraulic connection. These observed differences support the
interpretation that the Subbasin contains one laterally and vertically heterogeneous

Sutter Subbasin GSP Amendment 5-33 October 2026



Chapter 5: Basin Setting Hydrogeologic Conceptual Model

principal aquifer system with variable aquifer zones, rather than separate principal
aquifers.

Figure 5-14 shows the location of muti-completion monitoring wells (MWSs) around the
Subbasin, including:

Butte Water District (BWD) MW-1

Flood MW-1

Sutter Extension Water District (SEWD) MW-1
SEWD MW-2

SEWD MW-3

Sutter Mutual Water Company (SMWC) MW-1
Sutter County (Sutter) MW-1

Sutter MW-2

Sutter MW-3

Sutter MW-4

Sutter MW-6

Nine of these wells are equipped with pressure transducers and record water levels
hourly. The following summarizes an assessment of the hydrographs for these
monitoring wells. Figure 5-15 through Figure 5-21 provide hydrographs for each of the
MWs listed above. For each of these hydrographs, AZ-1 hydrographs are in green, AZ-2
in blue, and AZ-3 in red. Where a nested well has two screens within the same aquifer
zone, the deeper well hydrograph is dashed.

The hydrographs from these monitoring wells indicate that the vertical hydraulic
relationships between aquifer zones varies across the Subbasin. This variability is
consistent with the Subbasin’s complex geologic setting and supports the presence of
two laterally extensive, low permeability zones within the principal aquifer. As observed
in the hydrographs, these low permeability zones vary in thickness, continuity, and
hydraulic connectivity across the Subbasin and may be locally interrupted, merged, or
less distinct where affected by changes in depositional environments.

In the northern portion of the Subbasin, BWD MW-1 (Figure 5-15) shows similar
groundwater level fluctuations in AZ-2 and AZ-3 in response to pumping, while AZ-1
shows little to no response, suggesting some separation between the shallow and
deeper portions of the aquifer at that location. However, at Sutter County MW-3 (Figure
5-16), south-southeast of BWD MW-1, groundwater levels in all three aquifer zones
show a more coordinated response suggesting greater vertical hydraulic connection and
less confining conditions. These differences indicate that the low-permeability intervals
are not uniformly expressed near the Sutter Buttes, where uplift and deformation have
modified the regional stratigraphic sequence.

In the central portion of the Subbasin, hydrographs for SEWD MW-1 (Figure 5-17),
SEWD MW-2 (Figure 5-18), SEWD MW-3 (Figure 5-19), Sutter County MW-1 (Figure
5-20), Sutter County MW-6 (Figure 5-21), and SMWC MW-1 (Figure 5-22) show mixed
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but related responses between aquifer zones. In several wells, AZ-2 and AZ-3 exhibit
similar groundwater levels or similar seasonal responses, while AZ-1 may occur at a
higher groundwater elevation or show a more limited response. These patterns suggest
that the aquifer zones are hydraulically connected to varying degrees, but that low
permeability intervals locally influence vertical gradients and groundwater level
responses. The relationship between zones also appears to vary from east to west,
consistent with changes in alluvial fan deposits and proximity to the Sutter Buttes.

At the southern end of the Subbasin, groundwater-level responses in the aquifer zones
at monitoring wells Sutter County MW-2 (Figure 5-23), Sutter County MW-4 (Figure
5-24), and Flood MW-1 (Figure 5-25) are generally reflective of one another, but AZ-3
commonly behaves differently than AZ-1 and AZ-2. This pattern is consistent with a
more layered depositional environment farther from the Sutter Buttes, where the low
permeability intervals are more distinguishable and more likely to separate AZ-3 from
AZ-1 and AZ-2.

The hydrograph observations are also generally consistent with aerial electromagnetic
(AEM) survey interpretations presented in Appendix 5-G, which indicate deformation
and merging of strata near the Sutter Buttes, more distinguishable layering farther
south, and alluvial fan deposits along the eastern side of the Subbasin. Accordingly, the
low permeability intervals are best understood as laterally variable hydrostratigraphic
features within the principal aquifer system, rather than continuous aquitards that define
separate principal aquifers.
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5.1.3.4 Physical Properties of Aquifers and Aquitards

Limited aquifer tests with observation wells are available to provide reliable estimates of
the aquifer characteristics. The aquifer tests available were conducted in 2007 for
SEWD Wells #1 and #2 (GEI, 2016). The results of these tests are summarized in
Table 5-2.

Table 5-2. Aquifer Zone Hydraulic Characteristics from Aquifer Tests,
Sutter Subbasin

. Specific Yield or
. Transmissivity . .
Aquifer Zone (feIday) Storativity
y (unitless)
N/A N/A N/A

AZ-1

AZ-2 N/A N/A N/A

AZ-3 7,619 to 8,957 0.000556 to 0.000898 SEWD, Well #1, 2007
7,352 to 8,556 0.00108 to 0.000978 SEWD, Well #2, 2007

N/A = No aquifer tests available. ft?/day = square feet per day.

To provide an additional assessment of aquifer properties in the basin, transmissivity (T)
values were calculated using an empirical equation where T is calculated by multiplying
the specific capacity by an assumed value estimated using the Theis equation. The
multiplying factor can be based on unconfined or confined assumptions. As a general
rule, T in units of gallons per day per foot (gpd/ft) is calculated by multiplying the specific
capacity by 2,000 for a confined aquifer and by 1,500 for an unconfined aquifer
(Driscoll, 1986). Specific capacities were obtained from data downloaded from DWR’s
Well Completion Report Map Application for well completion reports’. The well
completion reports include data for pumping rates and total drawdowns if reported.

Appendix 5-E includes the data downloaded from DWR’s well completion report
database for the Sutter Subbasin, along with calculated T values using the empirical
formulas stated above (units of T converted to square feet per day [ft?/day]). As seen in
this table, calculated specific capacities ranged from 0.45 to 189 gallons per minute per
foot of drawdown (gpm/ft) with an average value of about 19 gpm/ft. This table also
separates calculations by aquifer zones based on completed depths and estimates
hydraulic conductivity (K) values using average thickness of each of aquifer zones, as
discussed in Section 5.1.3.2. Table 5-3 summarizes the results of calculations for T
and K using the empirical equation for specific capacities.

" Well completion reports obtained from DWR’s Well Completion Report Map Application
(https://dwr.maps.arcgis.com/apps/webappviewer/index.html?id=181078580a214c0986e2da28f8623b3

7)
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Table 5-3. Summary of Calculated T and K Values

Aquifer # of Min T Max T Average Min K Max K Average K
Zone Records Value Value T Value Value Value Value
(ft?/day) (ft?/day) (ft2/day) (ft/day) 3 (ft/day) (ft/day)
11 58 90 14,964 1,975 1 100 13
22 71 141 50,501 6,407 1 230 30
32 10 1,205 16,825 9,303 5 76 42

ft/day = feet per day.

' Uses empirical value for unconfined aquifer, multiplies specific capacity by 1,500 for units of gpd/ft. See
Appendix 5-E for range of calculated specific capacities.

2 Uses empirical value for confined aquifer, multiplies specific capacity by 2,000 for units of gpd/ft. See
Appendix 5-E for range of calculated specific capacities.

3 K Values calculated using aquifer zone thickness of 150 feet for AZ-1 and 220 feet for AZ-2 and AZ-3.

As shown in Table 5-4, the average K value for each aquifer zone is consistent with well
sorted sands and gravels. Typically, T values of less than 100 ft?/day will supply only
enough water for domestic wells or other low-yield purposes. In wells with T values
greater than 1,300 ft?/day, the production yields are typically sufficient for industrial,
municipal, or irrigation use.

Table 5-4. Hydraulic Conductivity Values of Common Aquifer Materials
(Modified from Bear, 1972)

K Values in units of feet . . . . .
barldaylit/day) Aquifer Quality Typical Aquifer Material

100,000 Good Well Sorted Gravel

10,000 Good Well Sorted Gravel

1.000 Good Well Sorted Sand or Sand
and Gravel

100 Good Well Sorted Sand or Sand
and Gravel

10 Good Well Sorted Sand or Sand
and Gravel

1 Poor Very Fine Sand

0.1 Poor Very Fine Sand

0.01 Poor Very Fine Sand

0.001 Poor Very Fine Sand

0.0001 None Clay

0.00001 None Clay

Sutter Subbasin GSP Amendment 5-50 October 2026



Chapter 5: Basin Setting Hydrogeologic Conceptual Model

5.1.3.5 General Water Quality of Principal Aquifers

Groundwater quality was evaluated in the Alternative Plan, in the Sutter County
Groundwater Management Plan (Wood Rodgers, 2012), and during the preparation of
the Rice Coalition Groundwater Assessment Report (CH2MHill, 2016). The Alternative
Plan utilized available data and developed water quality profiles for three general depths
that broadly correspond to the aquifer zones defined in this GSP. For the Alternative
Plan, AZ-1 extends to 150 feet bgs (Shallow AZ not defined in Alternative Plan), AZ-2 to
400 feet bgs, and AZ-3 to greater than 400 feet bgs. This water quality compilation is a
composite of sampling events that span almost 40 years and includes data from DWR,
the USGS Shallow Rice, Shallow Domestic, and the Groundwater Ambient Monitoring
and Assessment Program (GAMA) well networks. To support these data, this GSP also
assessed data from DWR’s Water Data Library located at
https://wdl.water.ca.gov/waterdatalibrary/\WaterQualityDataLib.aspx for wells completed
in all aquifer zones across the Sutter Subbasin. Many of these wells are nested wells
with separate screen zones within each aquifer zone. The location of the wells used for
this assessment are provided in Figure 5-26 and well construction details for these
wells are provided in Table 5-5.
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Table 5-5. Well Construction Details for Wells with Water Quality Information

. . Total Screen Aquifer

12NO2E23H001M 38.8761 -121.709 150 120-140 1
12N0O2E23H003M 38.8761 -121.709 600 570-590 3
12N02E23H004M 38.8761 -121.709 705 655-695 3
16NO3E17J001M 39.2394 -121.651 85 65-75 1
16NO3E17J004M 39.2394 -121.651 615 595-605 3
16NO3E17J005M 39.2394 -121.651 785 765-775 3
16NO3E17J002M 39.2394 -121.651 315 285-305 2
16NO3E17J003M 39.2394 -121.651 430 400-420 2
13NO3E26J002M 38.945159 -121.599 175 145-165 1
13NO3E26J003M 38.945159 -121.599 445 425-435 2
13NO3E26J004M 38.945159 -121.599 610 590-600 3
13NO3E26J005M 38.945159 -121.599 1005 985-995 3
11NO3E02Q002M 38.823236 -121.6076 170 130-160 1
11NO3E02Q003M 38.823236 -121.6076 675 655-675 3
11NO3E02Q004M 38.823236 -121.6076 930 910-920 3
11NO3E02Q005M 38.823236 -121.6076 1225 1205-1215 3
13N01E24G003M 38.9605 -121.81 160 130-160 1
13NO1E24G004M 38.9605 -121.81 100 70-90 1
14NO2E32D001M 39.024429 -121.781 64 34-54 1
14NO2E32D002M 39.024429 -121.781 210 170-200 1
14NO2E32D003M 39.024429 -121.781 500 460-490 3
13NO3EO6AQ01M 39.008641 -121.672 65 45-55 1
13NO3EO6A002M 39.008641 -121.672 175 155-165 1
13NO3EO6A003M 39.008641 -121.672 265 245-255 2
14NO2E17C001M 39.0696 -121.778 60 30-50 1
14NO2E17C002M 39.0696 -121.778 245 205-235 2
14NO2E17C0O03M 39.0696 -121.778 425 395-415 2
14NO2E17C004M 39.0696 -121.778 755 725-745 3
17NO2E26R001M 39.2935 -121.706 601 279-601 2and 3
17NO3E30E001M 39.3012 -121.687 610 263-610 2and 3
13NO3E25B002M 38.951044 -121.5913 248 148-168 1
13NO3E36F002M 38.934758 -121.5896 365 160-170 1
13NO3E25B003M 38.9494 -121.5863 200 115-200 1
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California Code of Regulations Title 22 establishes water quality standards for drinking
water contaminants. A primary maximum contaminant level (MCL) or secondary MCL
(SMCL) is defined for a variety of parameters. The Alternative Plan identified several
constituents within the Sutter Subbasin that exceed these standards for drinking water,
the highest beneficial use category. Although groundwater quality in the Sutter
Subbasin is generally sufficient to meet beneficial uses, these constituents of concern
are either currently impacting groundwater use or have the potential to impact it in the
future. Depending on the water quality constituent, the source may be anthropogenic in
origin or naturally occurring, and the issue may be widespread or localized. The primary
naturally-occurring water quality constituents of concern are arsenic, boron, salinity,
iron, and manganese. Primary water constituents detected related to human activity
include salinity, nitrates, and various point-source contaminants.

The sections herein provide information on the historical and current groundwater
quality conditions starting with the general water quality within the Sutter Subbasin
followed by trends for specific constituents, including:

e Arsenic
e Boron

e Salinity
e Nitrate

¢ [ron and manganese

¢ Point-source contamination, which includes petroleum hydrocarbons, solvents, and
emerging contaminants

For the purposes of this GSP, comparing parameter concentrations to their MCL or
SMCL is used as the basis for describing groundwater quality concerns in the Sutter
Subbasin. Comparisons to the MCL or SMCL must be considered in context, as the
measured concentrations represent raw water that may be treated or blended prior to
delivery to meet the standard or may not be used for potable uses.

As stated above, several nested monitoring wells, along with irrigation wells with longer
screens, within the Subbasin have been monitored for general water quality issues
since 2009 by DWR (see Figure 5-26 for location and Table 5-5 for well construction
details). The nested wells sampled by DWR have separate well screens within each of
the three aquifer zones discussed in Section 5.1.3.2, allowing an overall assessment of
general water quality changes with depth across the Sutter Subbasin. Table 5-6
summarizes the general chemical parameters collected from each of these wells.

To assess general chemical trends within the Sutter Subbasin, the cations (metals such
as calcium and sodium) and anions (such as chloride and sulfate) were plotted on a
piper diagram. A piper diagram is a graphical representation of the chemistry of a water
sample or samples. As shown in Figure 5-27, piper diagrams are a combination cation
triangle (lower left) and anion triangle (lower right) that lie on a common baseline. A
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diamond shape is placed between them. Information that can be assessed from this
diagram includes water type. Figure 5-27 was developed by USGS (presentation from
http://inside.mines.edu/~epoeter/ GW/18WaterChem2 /WaterChem2pdf.pdf) that lists
general interpretations for specific water types.

Figure 5-28 presents the piper diagram constructed from the groundwater quality data
available for the wells listed in Table 5-6. As seen in this figure and listed in Table 5-6,
water types reported for these samples include magnesium (Mg) — bicarbonate (HCO3),
sodium (Na)-chloride (Cl), and Na-HCO?3. The Mg-HCOs3 is similar to the calcium (Ca)
HCO3 water type and is typical of shallow fresh groundwaters. The Na-Cl water type is
typical of marine or ancient groundwaters, but anthropogenic sources could also change
waters to this type. The Na-HCOs water type is typical of groundwaters that have been
in contact with aquifer materials for a longer time period and are influenced by ion
exchange processes.

Figure 5-29 through Figure 5-31 shows the water types reported for each of the aquifer
zones at each nested well location. As seen in Figure 5-29, within the shallow aquifer
zone, AZ-1, the northern to central part of the Subbasin is characterized by Mg-HCO3
waters that suggests shallow fresh groundwater. From the central part to the southern
area of the Sutter Subbasin, water types are classified by Na-HCO3 and Na-Cl waters.
These water types suggest these areas are influenced by ion exchange processes (Na-
HCO:3) or typical of marine or ancient groundwaters (Na-Cl). For the shallow
groundwater zone, the Na-Cl water type is more likely the result of interactions with
agricultural practices within the area. As discussed below for salinity, the wells classified
as Na-Cl in the shallow aquifer zone also have total dissolved solids (TDS) reported at
values greater than 1,000 milligrams per liter (mg/L), whereas the other wells in the
shallow zone with different water types have TDS values below 1,000 mg/L. For AZ-2,
water types (Figure 5-30) in the northern to central part of the Sutter Subbasin are Na-
HCOs, indicative of influence from ion exchange processes. Water types for the central
to southern part of the Sutter Subbasin are Na-Cl, suggesting influence from marine or
ancient groundwaters or anthropogenic sources. As discussed below for salinity, except
for one well screened near the boundary with AZ-1 (06A003M), the TDS values with Na-
Cl values are below 1,000 mg/L. All the wells completed within AZ-3 or deeper (screens
deeper than 700 feet bgs) have reported water types of Na-Cl (Figure 5-31), suggesting
influence from marine or ancient groundwaters. As discussed in Section 5.1.2.2, the
base of fresh water is encountered between approximately 700 feet bgs to 1,000 feet
bgs (or -400 to -1,200 feet mean sea level) across the basin. The only well in AZ-3 with
reported TDS values above 1,000 mg/L (02Q003M) is screened near this boundary.
Only the deepest well screened below AZ-3 (02Q005M — 1,215 feet bgs) had TDS
values below 1,000 mg/L.
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Table 5-6. Summary of Water Quality Data Used for General Chemical Analysis

Sample Tot_al_ Arsenic | Calcium | Chloride Specific Magnesium | Manganese | Nitrate | Potassium | Sodium Temperature
Date Alkalinity Conductance (Degrees C)
(mg/L) (uS/cm)

12N02E23H001M  5/18/2010 0.8 198 0.021 44 517 1938 0.008 37 0.154 <0.1 3.7 290 1060 2 7.54 18.80
12N02E23H003M 5/18/2010 0.8 209 0.048 13 151 922 0.021 5 0.073 <0.1 4.2 173 596 26 8.23 21.50
12N02E23H004M 5/18/2010 0.9 194 0.084 15 191 1004 0.032 7 0.088 <0.1 6.1 185 585 20 8.05 20.60
16NO3E17J004M  8/12/2010 0.5 134 0.09 19 111 625 0.038 9 0.191 <0.1 5.5 81 386 4 7.69 20.84
16NO3E17J005M  8/12/2010 1.8 108 0.013 65 488 1801 0.036 14 0.194 <0.1 12 309 1060 24 7.64 20.42
13NO3E26J002M  8/12/2010 0.9 120 0.006 63 472 1728 <0.005 22 0.155 <0.1 26.2 256 951 5 8.91  20.25
13NO3E26J003M  8/12/2010 0.7 157 0.008 88 355 1528 0.01 28 0.178 0.3 9.2 178 901 23 7.77  20.22
13NO3E26J004M  8/12/2010 1.4 141 0.007 10 116 691 0.01 3 0.042 <0.1 3 126 403 8 8.39 | 20.90
13NO3E26J005M  8/12/2010 2.4 109 0.012 70 920 3229 0.038 22 0.16 <0.2 11.9 483 1850 8 7.38 20.67
16NO3E17J001M  8/12/2010 <0.1 70 0.002 13 2 150 <0.005 11 <0.005 3.8 <0.5 4 115 3 7.37 19.75
16NO3E17J002M  8/12/2010 0.3 132 0.201 12 9 278 <0.005 11 0.329 <0.1 3.7 35 210 <1 7.39 20.04
16NO3E17J003M  8/12/2010 0.3 143 0.101 17 13 310 0.039 8 0.145 <0.1 4 41 225 1 7.78  20.47
11NO3E02Q002M  3/9/2011 0.3 327 0.02 55 198 1262 0.18 23 0.242 <0.1 3.1 163 716 9 8.05 18.40
11NO3E02Q003M 3/9/2011 0.4 112 0.014 125 951 3279 0.062 30 0.289 <0.1 7.3 416 1880 15 8.07 19.40
11NO3E02Q004M  3/9/2011 0.5 95 0.012 129 1040 3515 0.029 28 0.151 <0.1 9.2 473 2160 14 8.03 19.20
11NO3E02Q005M  3/9/2011 0.5 124 0.014 38 369 1508 0.075 10 0.198 <0.1 4.6 218 866 9 8.02 18.50
13N01E24G003M  9/12/2012 0.1 112 0.011 7 4 250 0.047 8 0.07 <0.1 1.3 37 189 6 7.28 18.64
13N01E24G004M  9/12/2012 0.3 341 0.013 42 12 692 0.974 39 0.039 0.1 2.1 60 428 22 715 18.66
14N02E32D003M  6/20/2012 0.5 169 0.022 49 355 1502 0.021 25 0.254 0.1 11.3 221 874 32 767 2213
14N02E32D002M  6/20/2012 0.3 245 0.008 20 84 784 0.184 12 0.161 <0.1 5.1 139 496 26 7.21  21.90
14N02E32D001M  6/20/2012 <0.1 276 0.006 46 11 566 <0.005 41 0.271 <0.1 2.1 20 318 15 718  23.87
13NO3EO6A001M  3/9/2011 0.3 260 0.009 117 606 2461 0.06 85 0.775 <0.1 2.6 186 1370 2 7.27 18.10
13NO3EO6A002M  3/9/2011 0.5 134 0.01 154 1000 3501 0.082 106 1.17 <0.1 7.6 286 2200 <1 718 18.40
13NO3EO6A003M  3/9/2011 0.7 130 0.023 148 1110 3803 0.137 99 1.42 <0.1 154 386 2290 <1 7.28 19.10
14NO2E17C001M  3/17/2010 <0.1 408 0.011 57 16 797 <0.005 60 0.125 7 2.1 36 492 26 7.27 19.50
14N02E17C002M  3/17/2010 0.1 143 0.026 18 7 328 <0.005 9 0.074 <0.1 3.1 41 231 17 6.99 20.30
14N02E17C003M  3/17/2010 0.2 122 0.03 18 36 380 <0.005 7 0.029 0.1 3.8 51 228 12 6.78  20.30
14N02E17C004M  3/17/2010 0.7 142 0.017 127 994 3337 0.026 53 0.573 <0.333 27.7 431 2100 9 586 20.70
17NO2E26R001M  6/17/2009 0.2 119 0.127 12 14 264 0.0161 11 0.228 1.1 4.4 30 201 <1 7.10 21.50
17NO2E26R001M  9/23/2009 0.2 118 0.134 12 16 278 0.06 10 0.00022 1.1 4.2 35 202 <1 7.02 2210
17NO3E30EO01M 6/17/2009 0.2 121 0.0681 10 9 250 0.0064 9 0.212 0.4 4.4 33 191 <1 7.20 21.50
17NO3E30EO01M  9/23/2009 0.3 120 0.0686 10 11 265 0.0318 9 0.192 0.4 4.3 38 197 <1 7.30 21.80
13NO3E25B002M  8/26/2009 2.2 120 0.007 78 673 2519 0.064 17 0.574 <0.1 7.5 369 1510 <1 7.65 19.80
13NO3E36F002M  8/26/2009 2.2 148 0.01 64 632 2246 0.078 17 0.451 <0.1 6.3 344 1290 <1 7.59 | 20.50
13NO3E25B003M  8/26/2009 1.4 146 0.005 9 98 606 0.05 2 0.074 <0.1 2.1 107 361 <1 8.17 19.00

pS/cm — micro-Siemens per centimeter

Degrees C — Degrees Celsius

mg/L — milligrams per liter

TDS - Total dissolved solids

See Table 5-5 for well construction details
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Boron

Boron is a naturally occurring element and is commonly found in alluvial sediments
derived from volcanic sources such as the Sutter Buttes Rampart, Mehrten, and Tuscan
Formations that make up the intermediate and deep aquifer zones. High concentrations
of boron can also be associated with old marine deposits that are known to exist within
the basin (USGS, 2011). An MCL has not been established for drinking water, but a
Notification Level of 1 mg/L has been established.

Figure 5-32 provides a cross plot of boron versus depth of the bottom of screen interval
for the well for the wells shown in Figure 5-26. As seen in this figure, most reported
boron values are below the 1 mg/L value. However, four wells from AZ-1(17J0O05M,
25B002M, 36F002M, and 25B003M) and two wells from AZ-3 (26J004M and 26J005M)
are above the Notification Level of 1 mg/L. The two AZ-3 locations are located adjacent
to the Feather River in the northern part of the Sutter Subbasin. The four AZ-1 wells are
located adjacent to the Feather River in the southern part of the Sutter Subbasin.

Figure 5-33 displays the boron concentration distribution by aquifer zone as presented
in the Alternative Plan. For these figures, developed as part of the Groundwater
Management Plan for the Subbasin (Wood Rodgers, 2012), AZ-1 extends from 0 to 150
feet bgs, AZ-2 extends from 150 to 400 feet bgs, and AZ-3 covers depths from greater
than 400 feet bgs. As shown in this figure, boron concentrations in the Sutter Subbasin
are generally acceptable, except for some deeper wells which likely encounter more
marine sediments. Boron concentrations were not monitored as part of the Rice
Coalition Groundwater Assessment Report.
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Arsenic

Arsenic is a naturally occurring element commonly found in alluvial sediments derived
from volcanic sources such as the Sutter Buttes Rampart, Mehrten, and Tuscan
Formations that make up the intermediate and deep aquifer zones. The oxidation-
reduction (redox) state of water can affect which compounds are present in that water.
Water with chemistry indicating oxidizing chemical reactions is referred to as oxic; water
with chemistry indicating reducing chemical reactions is referred to as anoxic. The
elevated levels of arsenic within the Sutter Subbasin are most likely the result of the
sediments being in contact with groundwaters under reduced conditions that have been
correlated with elevated arsenic concentrations in the Sacramento Valley (USGS,
2001). As indicated in USGS (1984), reducing conditions in the Sutter Subbasin most
likely produce higher concentrations of arsenic, manganese, and iron. These same
conditions reduced nitrate concentrations, probably reflecting denitrification reactions.

Because of the origin of the sediments, arsenic at elevated concentrations is detected
throughout the Sutter Subbasin and much of the northern Central Valley. Although
oxidation-reduction data were not available for groundwater samples assessed for this
GSP, USGS (2011) states that groundwater in the Quaternary alluvium along the
Sacramento River and in the Delta commonly has low dissolved oxygen content that
reflect reducing conditions. As indicated in the Alternative Plan, arsenic is not a
component of materials applied to farmland. The primary MCL for arsenic is 10
micrograms per liter (ug/L).

Figure 5-34 provides a cross plot of arsenic versus depth of the bottom of screen
interval for the well for the wells shown in Figure 5-26. As seen in this figure, the
majority of reported arsenic values are above the MCL of 10 pg/L. The highest levels
are reported for wells screened from about 300 feet bgs to 420 feet bgs (AZ-2) and 600
feet bgs to 700 feet bgs (AZ-3).

Figure 5-35 displays the arsenic distribution in the Sutter Subbasin and Figure 5-36
shows the distribution by aquifer zone as presented in the Alternative Plan. Arsenic
concentrations presented in Figure 5-35 and Figure 5-36 are from the USGS Rice
Wells, Shallow Domestic Wells and from GAMA Well networks, as presented in the Rice
Coalition Groundwater Assessment Report (CH2MHill, 2016). The GAMA well network
was used to focus on the deeper portions of the aquifer. These figures divide AZ-1
through AZ-3 as described for boron.

As seen in these figures, arsenic concentrations vary in the shallow aquifer. Most (50
percent) of the locations show arsenic between half the MCL and the MCL and several
locations (29 percent) exceed the MCL. Typically, arsenic concentrations increase with
depth, in the intermediate and deep aquifer zones, with concentrations exceeding the
MCL. Several locations show concentrations are below the MCL along the eastern side
of the Sutter Subbasin.
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Salinity

Salinity in groundwater is often caused by the dissolution of soluble minerals, the
presence of seawater deposited with marine sediments, in particular geologic
formations and/or the presence of mineral springs. The USGS (1984) indicated that a
major source of salinity within the Sutter Subbasin is thought to be connate marine
water moving upward along fault zones created when Sutter Buttes was emplaced.

Salinity can be assessed using different parameters, including specific conductance,
TDS, and chloride. Specific conductance or electrical conductivity is a measure of how
effectively water will conduct electricity. When soluble salts dissolve in water, the
resulting ions behave as conductors. Therefore, specific conductance provides an
indirect measurement of the amount of dissolved solids (salts). This parameter is
reported in microSiemens per centimeter (uS/cm) or the equivalent unit micro mhos per
centimeter (umhos/cm). Chloride is often used to identify saline water and can be
representative of where high specific conductance water is present.

The recommended SMCL for specific conductance is 900 pS/cm, with an upper SMCL
of 1,600 uS/cm and short-term secondary MCL of 2,200 uS/cm. The corresponding
TDS SMCLs are 500 mg/L, 1,000 mg/L, and 1,500 mg/L. Constituent concentrations
lower than the recommended SMCL (500 mg/L for TDS) are desirable for a higher
degree of consumer acceptance. Constituent concentrations ranging to the Upper
SMCL are acceptable if it is neither reasonable nor feasible to provide more suitable
waters. Constituent concentrations ranging to the short-term SMCL are acceptable only
for existing community water systems on a temporary basis pending construction of
treatment facilities or development of acceptable new water sources. The SMCL for
chloride is 250 mg/L.

Figure 5-37 provides cross plots of specific conductance, TDS, and chloride versus
depth of the bottom of screen interval for the wells shown in Figure 5-26. As seen in
this figure, high salinity values exist from about 50 feet bgs to 245 feet bgs and from
below 700 feet bgs. Wells completed between 300 feet bgs and 700 feet bgs have
reported specific conductance and TDS values below their respective upper SMCL,
although the two wells between 430 feet and 490 feet bgs have chloride values above
the SMCL.

Figure 5-38 presents the distribution of specific conductance by aquifer zone as divided
in the Alternative Plan. As seen in this figure, specific conductance values in the shallow
aquifer zone in the northern half of the Sutter Subbasin are mostly below the SMCL.
Elevated values of specific conductance are near to and/or exceed the recommended
SMCL in the shallow aquifer between the Feather and Sacramento Rivers, in the
intermediate aquifer at one location, and at two locations in the deep aquifer. The
Alternative Plan stated that it is unclear why elevated specific conductance occurs in the
shallow aquifer zone (which suggests an agricultural source), but because nitrate
concentrations do not correlate with areas of elevated specific conductance, the salinity
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does not appear to be related to agriculture. However, as previously discussed, the
existence of reducing conditions in the shallow zone could result in lower levels of
nitrate due to denitrification suggesting that the high salinity values in the shallow zone
are from agricultural sources. In groundwater below 700 feet, the poor water quality is
likely due to the underlying marine sediments being in direct contact with the deeper
aquifer zones and potentially due to faults that have created pathways that allow water
from the older marine sediment to migrate upward (USGS, 1984).

The Rice Coalition Groundwater Assessment Report (CH2MHill, 2016) also assessed
trends in salinity across the Subbasin using trends in TDS. Figure 5-39 is a snapshot of
Figure 5-5 from CH2MHIill (2016) showing trends of TDS within the Sutter Subbasin. As
shown in this figure, several areas show increasing trends in salinity across the
Subbasin, although many of these areas are still below the upper SMCL of 1,000 mg/L.
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Figure 5-38. Specific Conductance Concentration Distribution by Aquifer Zone,
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Figure 5-39. TDS Trends, Sutter Subbasin
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Nitrate

Nitrogen is present in water bodies in the following forms that are measured to
characterize water quality: nitrate (NOs), ammonia (NHs3), and organic (Total Kjeldahl
nitrogen [TKN] minus NH3). The sum of the concentration of these compounds is
referred to as total nitrogen. The primary drinking water MCL for nitrate (as nitrate) is 45
mg/L.

Nitrogen is of particular concern when assessing water quality impacts from agriculture
as it is frequently applied as fertilizer. Nitrate concentrations at or exceeding 3 mg/L are
generally thought to be caused by anthropogenic sources. Nitrate can occur naturally in
groundwater from leaching of soils or bedrock. Nitrate does not generally react with soil
particles or sediment and tends to move with groundwater due to its high solubility in
water and its generally stable condition. Ammonia is less mobile and is subject to
sorption and conversion to nitrate under oxidized conditions (USGS, 2001).
Anthropogenic groundwater nitrate sources include synthetic fertilizer, animal manure
(including poultry facilities), wastewater treatment plant effluent and biosolids, and
septic systems (Esser et al., 2003).

Figure 5-40 provides the cross plot of nitrate versus depth of the bottom of screen
interval for the wells shown in Figure 5-26. As seen in this figure, all the reported nitrate
values are significantly below the MCL of 45 mg/L.

Figure 5-41 shows the distribution of nitrate across the Sutter Subbasin by aquifer zone
as presented in the Alternative Plan. Near the Sutter Buttes and Yuba City, nitrate
concentrations in several wells in the shallow aquifer (less than 150 feet) exceed the
MCL. Some of these populated areas have septic systems that might be the source of
the nitrate. Concentrations in the shallow aquifer in the southern portion of the Sutter
Subbasin are below the MCL. Concentrations in the intermediate and deep aquifer
zones are also below the MCL.

The Alternative Plan further stated that eighty-four percent of the USGS Rice Wells’
(CH2MHIill, 2016) samples had nitrate concentrations below 3 mg/L, which is the level
generally considered to be indicative of potential impacts by human activities.
Therefore, this report states that nitrate levels in these wells are likely to be naturally
occurring. However, as indicated in USGS (1984), reducing conditions in the Sutter
Subbasin most likely produce higher concentrations of arsenic, manganese, and iron,
whereas these conditions reduced nitrate concentrations probably reflecting
denitrification reactions. As such, even these lower nitrate levels in these areas could be
the result of anthropogenic sources.

The Rice Coalition Groundwater Assessment Report (CH2MHill, 2016) also assessed
trends in nitrate across the Subbasin. Figure 5-42 is a snapshot of Figure 5-3 from
CH2MHill (2016) showing trends of nitrate within the Sutter Subbasin. As shown in this
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figure, several areas within the central portion of the Subbasin show increasing trends in
nitrate concentration, although many of these areas are below the MCL of 45 mg/L.
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Figure 5-40. Nitrate Cross Plot
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Iron and Manganese

Iron and manganese are naturally occurring elements in rocks and minerals and the
dissolution of these materials can mobilize them into groundwater. These minerals are
commonly associated with volcanic derived sediments that form the Sutter Buttes
Rampart, Mehrten, and Tuscan Formations. The SMCL for iron is 0.3 mg/L and for
manganese is 0.05 ug/L.

Figure 5-43 provides the cross plots for iron and manganese versus depth of the
bottom of screen interval for the wells shown in Figure 5-26. As seen in this figure, only
one well completed at 90 feet bgs (24G004M, Figure 5-26) had a reported iron
concentration above the SMCL whereas almost all the wells had reported manganese
levels above the SMCL. The highest reported manganese levels were within the upper
250 feet. USGS (1984) indicated that reducing conditions in the Sutter Subbasin most
likely produce higher concentrations of iron and manganese, and the USGS (2011) has
reported that groundwater in the Quaternary alluvium along the Sacramento River and
in the Delta commonly has low dissolved oxygen content that reflect reducing
conditions.

Figure 5-44 shows the manganese distribution by aquifer zones as presented in the
Alternative Plan. As seen in this figure, manganese concentrations in the shallow
aquifer are typically below the SMCL in the northern portion of the County, but in the
southern half, concentrations typically exceed the SMCL,; this trend is consistent with
the USGS (2011) report that reducing conditions exist in this area. Manganese
concentrations in the deeper aquifer zones typically exceed the SMCL, but there are
some occurrences where their concentrations are below the MCL. There are no data
(oxidation-reduction potential or dissolved oxygen) to indicate if reducing conditions
exist in these areas, but high concentrations of manganese especially above 1 mg/L are
indicative of reducing conditions.

Iron concentrations were not monitored as part of the Rice Coalition Groundwater
Assessment Report and a figure showing iron distribution by aquifer zones was not
included in the Assessment Report. However, Figure 5-45 shows the iron distribution
across the Subbasin as presented in the Alternative Plan and shows elevated iron
concentrations above the SMCL in areas along the Feather and American Rivers
reported to have reducing conditions (USGS, 2011).
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Figure 5-43. Iron and Manganese Cross Plot
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Figure 5-44. Manganese Concentration Distribution by Aquifer Zone, Sutter
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Point Sources

The goal of groundwater quality management under SGMA is to supplement information
available from other sources with data targeted to assist GSAs in the Sutter Subbasin to
comply with the requirements of SGMA. Development of groundwater quality-related
sustainable management criteria for the Sutter Subbasin is not intended to duplicate or
supplant the goals and objectives of ongoing programs including those by the USGS
Rice, Shallow Domestic, and GAMA well programs, Sacramento Valley Water Quality
Coalition (SVWQC), and the State Drinking Water Information System (SDWIS).

Because irrigated agriculture is the predominant land use in the Sutter Subbasin,
monitoring of the groundwater quality data developed through the Groundwater Quality
Trend Monitoring Work Plan (GQTMWP) being implemented by the SVWQC for
compliance with the Central Valley Regional Board’s Irrigated Lands Regulatory
Program (ILRP) will be an important source of information to GSAs in the Subbasin.
Pesticides are included in this program as well as part of the Rice Coalition
Groundwater Assessment program.

Among the contaminants that may affect groundwater conditions in the future are
chemicals of emerging concern (CECs). These are contaminants having toxicities not
previously recognized, which may have the potential to cause adverse effects to public
health or the environment and are found to be building up in the environment or to be
accumulating in humans or wildlife. CECs such as perfluorooctanesulfonic acid (PFOS)
and per- and polyfluoroalkyl substances (PFAS) will not be monitored under the
groundwater quality monitoring program established for SGMA. However, GSAs will
have access to data on CECs collected by other agencies and will be attentive to the
effect the presence of CECs may have on groundwater management in specific
locations.

The SGMA regulations require that GSPs describe locations, identified by regulatory
agencies, where groundwater quality has been degraded due to industrial and
commercial activity. Locations of impacted groundwater were identified by reviewing
information available on the State Water Resources Control Board GeoTracker/GAMA
website, the California Department of Toxic Substances Control (DTSC) EnviroStor
website, and the Environmental Protection Agency’s (USEPA) National Priorities List
(NPL). Cases that have been closed by the supervisory agency are not considered.

Figure 5-46 and Figure 5-47 provides the locations of active sites listed in California’s
GeoTracker/GAMA and EnviroStor databases, respectively, that could potentially
impact groundwater in the Sutter Subbasin. Links to each of these databases that also
include locations of National Priorities List or “Superfund” sites are as follows:

e EnviroStor - https://www.envirostor.dtsc.ca.gov/public/

e GeoTracker/GAMA - https://geotracker.waterboards.ca.gov/
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As shown in Figure 5-46, 22 open Geotracker sites and Figure 5-47 shows four active
EnviroStor sites in the Sutter Subbasin. Table 5-7 lists the information available for
open GeoTracker sites and Table 5-8 includes information for active EnviroStor sites.

Under SGMA, GSAs are only responsible for groundwater quality issues related to
pumping. Other programs and agencies are responsible for enforcing groundwater
quality violations for sites located in the Subbasin. However, GSAs will coordinate with
these other agencies if water quality degradation is associated with groundwater
pumping.
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Figure 5-47. Active EnviroStor Sites, Sutter Subbasin
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Table 5-7. Open GeoTracker Sites, Sutter Subbasin

T StoName | SteType | Status | Address

Latitude Longitude

442 B Street Cleanup Program Site Open - Site Assessment 442 B Street Yuba City 39.1333 -121.61257
AAA Salvage Yard Cleanup Program Site Open - Inactive 3094 North Township Road Yuba City 39.17126132 -121.6940117
Bob's Flying Service = Cleanup Program Site Open - Inactive 20510 Highway 113 Knights Landing 38.830045586415686 -121.7184907
Bonanza Seed Co. Cleanup Program Site Open - Inactive 3818 Railroad Ave. Yuba City 39.07267333 -121.625746
Bowles Flying Service = Cleanup Program Site Open - Inactive 10600 Township Road Live Oak 39.283185911840036 -121.6932499
Costa Property Cleanup Program Site Open - Inactive 1716 Elmer Road Yuba City 39.15198252 -121.6563374
C“?p Productlon. Cleanup Program Site Open - Site Assessment 928 Garden Hwy Yuba City 39.11382945 -121.6168928
Services, Yuba City
Custom Ghrome & 10 nup Program Site Open - Inactive 335 Garden Highway Yuba City 30.12458414 -121.6104641
Bumper Company
Diesel Repair Facility = Cleanup Program Site Open - Inactive 2035 Butte House Rd Yuba City 39.15069 -121.653248
Efuel Yuba City LUST Cleanup Site Open - Site Assessment 740 N George Washington Blvd Yuba City 39.13714152 -121.6722011
John Taylor Fertlizers - | 1o anup Program site |~ OF 1 - verification 900 North George Washington Bivd Yuba City 39.139117000000013 -121.672975
Yuba City Monitoring
Morf Contaminated Site , , ,
(M.AD.) Sutter Co. Cleanup Program Site Open - Inactive 925 Market St Yuba City 39.1434119 -121.6139014
Puregro Cleanup Program Site |~ o -\ - Assessment & 4900 Del Monte Ave Robbins 38.86930099 -121.7056203
Interim Remedial Action
Quick-n-Shop LUST Cleanup Site Open - Remediation 2590 Butte House Rd Yuba City 39.153436722351913 -121.6638633
sumitomo Property o1 anup Program Site Open - Inactive 1469 Stewart Road Yuba City 30.08732772 -121.6398823
(Uyemoto Ranch)
Sutter Bllj:: DUSters ' Gleanup Program Site Open - Inactive 4080 Clark Road Live Oak 39.23136184 -121.6886875
Sutter Co Agri Dept Cleanup Program Site Open - Inactive Central Ave. Yuba City 38.962977 -121.597791
Sutter Co Agri Dept Cleanup Program Site Open - Inactive Central Ave. Yuba City 38.962977 -121.597791
Unknown Cleanup Program Site Open - Inactive Gray Avenue Yuba City 39.14102847 -121.6302609
Valley Pump LUST Cleanup Site Open - Site Assessment 464 N. George Washington Blvd Yuba City 39.13098995 -121.6725508
Wagner Aviation Cleanup Program Site Open - Inactive 17690 CA-113 Robbins 38.871873249804381 -121.7088968
Zelie's Cleaners Cleanup Program Site Open - Remediation 1222 Colusa Avenue Yuba City 39.141059 -121.634054
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Table 5-8. Active EnviroStor Sites, Sutter Subbasin

California Department of
Toxic Substances

Site / Facility Name EnviroStor ID Control (DTSC) Site DTSC Status Address (0414 Latitude Longitude
Type

Butler Cleaners 60003905 Evaluation Active 778 Plumas Street Yuba City 39.13957004017497 -121.6176935
C”Storgfr:;‘;r:‘e and 51340009 State Response Active 335 Garden Highway Yuba City 39.124472 -121.610301
Onstott Dusters Inc 51070014 Evaluation Active Highway 113, 1.5 miles north of Knights Landing | Knights Landing 38.81716215 -121.714358567428

Union Pacific . .
Railroad Right-of- 60000621 Voluntary Cleanup Active Railroad Right-of-Way from Boyd Street to Harter Yuba City  39.13502219193255  -121.6188603
. Parkway
Way Yuba City
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5.1.4 Primary Uses of Each Aquifer (Reg. 354.14(b)(4)(E))

Groundwater in the Sutter Subbasin is used primarily for agricultural (irrigation) supply,
with smaller volumes used for urban/municipal and domestic supply, and for managed
wetlands. In Water Year (WY) 2025, total groundwater extraction in the Subbasin was
approximately 119,400 acre-feet (AF), of which approximately 108,600 AF (about 91
percent) was used for agricultural supply, 8,800 AF for urban supply, 1,800 AF for
managed wetlands, and 200 AF for industrial supply (DWR, 2026b). Groundwater is
used conjunctively with surface water delivered by the Subbasin's water districts; total
water use in WY 2025 was approximately 864,000 AF, of which surface water supplied
approximately 665,100 AF and groundwater approximately 119,400 AF (DWR, 2026b).

5.1.5 Recharge and Discharge

5.1.5.1 Groundwater Recharge Areas

Groundwater recharge to the Subbasin occurs from various areas within and outside of
the Subbasin. The location of groundwater recharge areas is based on groundwater
flow contours and geologic profiles. Groundwater contours and flow directions are
discussed in detail in Section 5.2. For those areas outside of the Subbasin, the
recharge areas are discussed in the narrative but not shown on the maps.

5.1.5.2 Recharge Areas Outside of the Subbasin

Groundwater contours show recharge to the Subbasin occurs predominantly in the
northern and eastern portions of the Subbasin. Recharge areas present in the North
Yuba and Butte Subbasins would contribute groundwater to the connected principal
aquifer of the Sutter Subbasin. The amount of subsurface inflow to the Sutter Subbasin
from these recharge areas outside of the Subbasin is presented in Section 5.3.

5.1.5.3 Recharge Areas Inside of the Subbasin

Shallow aquifer zones throughout the Subbasin area are recharged by creeks, rivers,
and applied water. Figure 5-48 shows the Soil Agricultural Groundwater Banking Index
(SAGBI) map of the Subbasin. This index provides a composite evaluation of soil
suitability to accommodate groundwater recharge while maintaining healthy soils, crops,
and a clean groundwater supply. The SAGBI is based on five major factors that are
critical to successful agricultural groundwater banking: deep percolation, root zone
residence time, topography, chemical limitations, and soil surface condition. As shown
in Figure 5-48, most soils across the Sutter Subbasin are rated as poor to very poor for
accommodating groundwater recharge. Areas that are rated as moderately good to
good are located around the Sutter Buttes and adjacent to the Feather River on the east
and the Sacramento River on the west.

Aquifer Recharge Potential (ARP) maps produced by California’s Groundwater Basin
Characterization Program are a screening tool to identify locations with relatively higher
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potential for managed aquifer recharge (DWR SGMO, 2025). Managed aquifer recharge
(MAR) is a common conjunctive use management strategy where water is intentionally
infiltrated from land surface or directly injected into an aquifer for replenishment, later
extraction, or long-term water resource management. MAR goals considered in ARP
mapping include groundwater recharge into shallow portions of the aquifer to support
shallow well water supply, habitat rehabilitation, or flood mitigation and recharge into
deeper portions of the aquifer to support deep water supply or subsidence mitigation.
ARP maps can be used by water managers, planners, and modelers at a high level for
planning MAR opportunities and programs.

Figure 5-49 shows potential for infiltration from the land surface through the native soil
layer into a shallow portion of the aquifer, or Shallow (Natural) ARP map. The Shallow
(Natural) ARP map type represents recharge opportunities in the shallow zone (less
than 50 feet deep) that could capture excess water and infiltrate that water quickly into
the ground. The objectives of recharging in the Shallow (Natural) zone would be to
mitigate downstream flood impacts by quickly recharging water to support shallow
domestic wells and ecosystems reliant on shallow groundwater. ARP values range from
0 to 6 (light to dark blue) with higher ARP values corresponding to locations with higher
recharge potential. Within the Sutter Subbasin, shallow natural recharge potential is
generally low, with a rank number of 3 or less, with the exception of small areas up to a
rank number of 4 around the Sutter Buttes and isolated areas around the Sacramento
and Feather Rivers.

Figure 5-50 shows potential for infiltration through the land surface to deeper portions
of the aquifer via pathways dominated by coarse grained materials through the native
soil layer, or Deep Preferential Pathways (Natural) ARP map. Deep Preferential
Pathways (Natural) represents flow paths to the deep aquifer that can be assessed from
the surface through a soil layer. This ARP map may be helpful to local agencies who
are considering purchasing land or building recharge facilities since it identifies where
recharge could be conducted during a regular water year. It highlights pathways that
contain a high concentration of coarse-grained material that serve as fast-draining, high
volume pathways that connect to a deep aquifer. ARP values range from 0 to 6 (light to
dark blue) with higher ARP values corresponding to locations with higher recharge
potential. Within the Sutter Subbasin, deep recharge potential is generally low with a
rank number of 3 or less and similar spatial patterns observed to the shallow zone.
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Figure 5-48. SAGBI Map, Sutter Subbasin
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Figure 5-50. Aquifer Recharge Potential — Deep Preferential Pathways (Natural)
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In response to California Executive Order D-5-99, California State Water Board staff
created a map where published hydrogeologic information indicates soil or rock
conditions that may be more vulnerable to groundwater contamination, referred to as
Hydrogeological Vulnerable Areas (HVAs). The map was created due to groundwater
concerns over releases of methyl-tert-butyl ether (MTBE), primarily from leaking
underground storage tank sites. The map was created in 2000 using DWR and USGS
publications. Data from these publications were used to identify areas where geologic
conditions are more likely to allow recharge at rates substantially higher than in lower
permeability or confined areas of the same groundwater basin. Figure 5-51 shows the
HVA map for the Sutter Subbasin, indicating what appears to be highly permeable
sediments in similar areas as the SAGBI map; however, the HVA mapping does show
some areas where recharge could occur in the southern areas of the Sutter Subbasin.

Some of the major sources of groundwater recharge in the area include agricultural
lands, the area around the Sutter Buttes, and rivers and bypasses. Much of the water
applied for irrigation of agricultural areas in the Sutter Subbasin is surface water
diverted from the Feather and Sacramento Rivers, with applied water being
supplemented by precipitation. The average annual recharge of applied water in the
area covered by the Feather River Regional Agricultural Water Management Plan is
1.25 acre-feet per acre (AF/ac), while comparable recharge of precipitation is 0.35
AF/ac (Davids Engineering, 2014).

The most prominent agricultural land use in the Sutter Subbasin is rice production,
followed by fruit and nut orchards and a variety of other crops. Rice production is
characterized by flooding of relatively impermeable soils, while irrigation of other crops
is performed either by traditional irrigation techniques or by newer low-volume methods
including drip and micro-jet systems.

In recent years, growers have been changing orchards from fruits to nuts (almonds).
Fruit and nut orchards have an average crop evapotranspiration (ETc) of about 36.3
inches per year which converts to 3.0 AF/ac. Therefore, shifts between fruit and nut
crops have little impact on water use; however, changes in irrigation practices have
been accompanying these changes in cropping. For example, new orchards are being
irrigated almost exclusively with drip and micro-jet systems. This shift away from flood
irrigation practices applies less water to fields, so while crop consumption may actually
increase due to better timing of applications, deep percolation diminishes. In addition,
the low-volume systems are often supplied by wells, which can be turned on and off,
rather than from canal deliveries; though several irrigation districts have noted in recent
years many orchards may be shifting back to surface water presumably due to the high
cost of electricity for wells. Both the reduction in deep percolation from newly
established orchards and the increased reliance on groundwater to irrigate these lands
have implications on the water budget.
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Figure 5-51. Hydrologically Vulnerable Areas, Sutter Subbasin
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The Sutter Buttes Rampart Formation is exposed in an apron surrounding Sutter Buttes,
allowing precipitation and agricultural applied water to migrate horizontally along the
principal aquifer beds. The amount of recharge, based on surface exposure of the
Sutter Buttes Rampart Formation and an average precipitation of 18 inches per year
(about 10 percent recharged), is about 220 acre-feet per year (AFY), or less than 1
percent of the total inflow to the basin based on the water budget.

Detailed geotechnical investigations along the rivers and bypasses show multiple sand
and gravel layers are present which could allow surface water to recharge the shallow
aquifer zone at a relatively high rate. Water can still recharge through silt and clayey
layers, but at a much slower rate. The amount of water recharge, based on C2VSimFG-
Sutter, is presented in Section 5.3.

Prior to 2013, some areas along the rivers and bypasses had low permeability slurry
walls installed to stabilize the levees (on the order of 10 percent or less of the total
leveed area). Starting in 2013 and continuing through 2016, slurry walls have been
installed just north of the confluence of the Feather and Bear Rivers, as shown on the
profiles contained in Appendices 5-C through 5-E. This ongoing work has extended the
slurry wall coverage to about 50 percent of the river. The depths of the slurry walls have
ranged/will range between 21 and 105 feet and reduce, though not stop surface water
recharge or portions of the subsurface inflow from the Yuba Subbasins to the east.
Estimates on the reduction of groundwater recharge were not described in the California
Environmental Quality Act documentation for the slurry wall installations (ICF
International, 2013).

5.1.5.4 Groundwater Discharge Areas

Significant sources of groundwater discharge in the Sutter Subbasin include the
Sacramento and Feather Rivers, the Butte Sink Wildlife Management Area, and Sutter
and Tisdale Bypasses (Figure 5-52). Minor groundwater discharge also occurs along
creeks and sloughs.

The Sacramento River is topographically at the bottom of the basin and therefore would
act under predevelopment conditions as a drain for groundwater within the shallow
aquifer zones. Groundwater also may discharge to the Feather River along the southern
portion where slurry walls and levee improvements are not planned. The low-lying Butte
Sink Wildlife Management Area, located around the Sutter Buttes, constitutes an area of
significant groundwater discharge (CH2MHill, 2014).

Detailed geotechnical investigations along the Sacramento River and the Sutter and
Tisdale Bypasses, as discussed in Section 5.1.4.3, showed that multiple sand and
gravel layers are present adjacent to the surface water courses. These permeable
layers could allow groundwater to discharge to surface water from the shallow aquifer at
a relatively high rate. Water can still be discharged through silt and clayey layers, but at
a much slower rate. The average discharge from the basins is presented in Section 5.3.
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5.1.6 Surface Water and Imported Supplies (Reg. 354.14(d)(6), (d)(7))

5.1.6.1 Surface Water Bodies

There are no reservoirs within the Subbasin. The Feather and Sacramento Rivers, due
to their lengths do, on a dynamic basis, contain surface water in excess of 100 AF.
Figure 2-1 shows these surface water bodies.

5.1.6.2 Imported Surface Water Supplies

Surface water is primarily used for agricultural purposes within the Sutter Subbasin and
is obtained through Sacramento River Settlement Contracts Central Valley Project
(CVP) contractors, Feather River diverters, and surface water rights held by individual
users. For more information about Sacramento River Settlement Contractors and
Feather River diverters, refer to Section 2.1.3.2.3. Sacramento River Settlement
Contractors include Sutter Mutual Water Company, Meridian Farms Water Company,
Tisdale Irrigation & Drainage Company, Pelger Mutual Water Company, Oji Brothers
Farm, Inc., and Oji Family Partnership (Figure 5-53). Imported water is diverted directly
from the Sacramento River by the Settlement Contractors in the Sutter Subbasin.
Feather River diverters hold diversion agreements with DWR to transport water from the
Feather River using State Water Project facilities for both diversion and storage. Butte
Water District and Sutter Extension Water District entered into agreement with DWR in
May 1969 along with Biggs-West Gridley Water District and Richvale Irrigation District.
Feather Water District and Garden Highway Mutual Water Company hold separate
contracts with DWR for diversion of Feather River water.
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5.1.7 HCM Data Gaps and Uncertainty

The HCM forms the framework for understanding the movement of water from the
surface to the subsurface and at the boundaries of the Subbasin based on the available
information. An important function of the HCM is the identification of data gaps and
uncertainties within this framework that will form the basis for development of future
data collection efforts. For successful management of the Subbasin, it is critical that as
new data are collected this HCM is updated.

The following presents data gaps identified for the Sutter Subbasin HCM that will be
updated with future monitoring, modeling, and data refinement efforts.

5.1.7.1 Interactions between Sacramento, Feather, and Other River Stage
Response to Changes in Groundwater Levels

Data needed to develop appropriate sustainable management criteria for interconnected
surface waters includes definition of stream reaches and associated priority habitat,
streamflow measurements to develop profiles at multiple time periods, and
corresponding measurements of groundwater levels directly adjacent to stream
channels for both the Shallow AZ and for deeper aquifer zones. These data are not
available and constitute a data gap for the GSP. Currently, Sutter County is negotiating
with DWR to install nested monitoring wells at sites near selected surface water gage
locations near rivers and wetlands to collect the data needed to assess these
interactions.

Expansion of stream gaging locations should also occur to document and better
understand changes in stream-aquifer interactions. In addition to the stream gaging, a
series of shallow dedicated monitoring wells equipped with temperature sensors should
be installed along stream courses in the recharge corridor and downstream to the
Sacramento and Feather Rivers to help identify what sections of streams are losing or
gaining.

5.1.7.2 Source of Elevated Salinity within Shallow Aquifer Zone

As noted in the Salinity section under Section 5.1.3.5, the Alternative Plan stated that it
is unclear why elevated salinity (reported as specific conductance) occurring in the
Shallow AZ (which suggests an agricultural source) does not appear to correlate with
elevated nitrate concentrations as is often found for groundwater impacts related to
agriculture. However, the existence of reducing conditions in the shallow zone could
result in lower levels of nitrate due to denitrification, suggesting that the high salinity
values in the shallow zone are, in fact, from agricultural sources. As such, the source of
the elevated salinity in the shallow aquifer is unknown at this time. Studies to address
this data gap could include collecting nitrogen isotopes and oxidation-reduction values
to allow assessment of areas with reducing conditions in addition to isotopic analysis.
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5.1.7.3 Aquifer Properties

Only one limited aquifer pumping test was identified to assess aquifer properties for the
Sutter Subbasin. This type of information could be collected by conducting pumping
tests as part of existing irrigation practices within the Subbasin simply by monitoring
groundwater elevations in and around pumping wells during pumping start up and
following the cessation of pumping. For such a program, existing nested monitoring
wells as observation wells would be used to assess groundwater pumping-aquifer
interactions. This type of test program will eliminate the need for discharge permits and
handling of extracted water and will allow an assessment of the actual stresses on the
aquifer during the agricultural season.

5.1.7.4 Further Assess Groundwater Recharge

Future recharge and aquifer studies should include the collection and interpretation of
stable isotope data. Methodology considerations include: 1) seasonal sampling as part
of future surface water and groundwater isotope studies for purposes of assessing
groundwater recharge; 2) using the existing nested monitoring wells with multiple
screened intervals to assess stable isotope data at different depths; and 3) monitoring
wells with relatively short screened zones (20 feet or less) to minimize mixing between
aquifer zones or between aquifer zones and residual water retained within the aquitard
zones.

5.1.7.5 Recharge Rate

Most well locations and depths should be sampled and analyzed for presence of tritium
to help distinguish whether recharge to individual aquifer zones is occurring over
periods shorter than about 60 years, or whether recharge is occurring over longer
timeframes. This can help better understand the nature of hydraulic connection between
different zones in the aquifer system.

5.1.7.6 Hydrogeologic Conceptual Model

Additional data to better understand the hydrogeology of the basin will assist in
identifying and improving the understanding of recharge mechanisms and connectivity
between aquifer layers and refining the water budget for the Subbasin. In 2023, DWR
completed AEM surveys of the Sacramento Valley and other areas of the State. Due to
extensive nature of the survey work, survey data were collected in a coarsely spaced
grid (approximately 2 miles by 8 miles) and analyzed at a relatively high level. Data
collected from these surveys helped address some data gaps in the Subbasin and has
been incorporated into the updated HCM discussed herein. However, information
around the Sutter Buttes remains limited.

Recently, with funds received from a Proposition 68 Sustainable Groundwater
Management Act (SGMA) Implementation grant, the Sutter Subbasin GSAs
reprocessed the available State AEM data around the Sutter Buttes at a greater level of
detail. A work plan was prepared to conduct additional AEM surveys around the Sutter
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Buttes (a recognized data gap area in the Subbasin) to fill in the gaps in the State’s
dataset. At this time, the surveys are being scheduled; it is anticipated that the results of
the additional survey work will help address uncertainties in the complex structure of the
northern portion of the Subbasin.

5.1.7.7 Definition of Stratigraphic Zones

It is recommended that a uniform set of criteria for logging of cuttings from soil boring
drilled in the Subbasin be developed. Such an effort would need the participation and
cooperation of various agencies and researchers in the region. The criteria adopted
should be such that the contacts between geologic formations are easily identifiable
from the drill cuttings, such as developed by Blair and others (1991) for the Oroville
area. The different studies reviewed for this project use a wide range of definitions and
terminology that are not consistent from one investigation to the next. This lack of
consistency presents a challenge when attempting to correlate the definition of
stratigraphic sequences, aquifer zones, and even geologic formations between different
studies. Many previous studies do not follow USGS standards and the North American
Stratigraphic Code, resulting in confusing and sometimes incorrect naming of geologic
units. Future studies would benefit from development of a uniform methodology and
clearly defined set of stratigraphic terminology so that studies conducted by different
investigators can be correlated and the value of the data maximized.

5.1.8 Conclusions

The Sutter Subbasin is characterized by one principal aquifer system composed of
laterally and vertically variable freshwater-bearing deposits. The geologic framework
reflects both regional depositional processes and alterations associated with the Sutter
Buttes, including deformation, reworking, and deposition of volcanic and volcaniclastic
materials. As a result, the stratigraphic units and low permeability intervals that
influence groundwater conditions are not expressed uniformly across the Subbasin.

Available hydrogeologic information, including stratigraphic interpretations, AEM data,
and hydrographs from multi-completion monitoring wells, supports the use of aquifer
zones to describe vertical intervals within the principal aquifer system. These aquifer
zones provide a consistent framework for evaluating pumping depths, groundwater level
responses, and monitoring network effectiveness. However, the aquifer zones are not
interpreted as separate principal aquifers or as fixed formation-based units.

Two low permeability intervals are interpreted within the principal aquifer system, but
their thickness, continuity, and hydraulic effectiveness vary spatially. These intervals
locally influence vertical gradients and groundwater level responses, but available data
do not support defining laterally continuous aquitards that divide the Subbasin into
multiple principal aquifers. Therefore, the GSP Amendment retains the definition of a
single principal aquifer system and clarifies the use of aquifer zones as
hydrostratigraphic and management intervals within that system.
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5.2 Groundwater Conditions

This section describes the current and historic groundwater conditions within the Sutter
Subbasin and presents data from January 1, 2015 through the end of Water Year 2025
(October 1, 2024 through September 30, 2025) as publicly available during the
development of this GSP. The current and historic conditions of the following
parameters are described herein: groundwater elevations, groundwater storage,
groundwater quality, land subsidence, interconnected surface water systems, and
groundwater dependent ecosystems (GDEs). Seawater intrusion is not discussed
herein as the Sutter Subbasin is inland from the Pacific Ocean and distant from the
Sacramento-San Joaquin River Delta (Delta) and is not impacted by seawater intrusion.

Baseline conditions are established in this section in order to facilitate the monitoring of
changes relative to established sustainable management criteria and will help support
monitoring to demonstrate measurable efforts in achieving the sustainability goal for the
Sutter Subbasin. This section has been developed pursuant to §354.16 of the GSP
Emergency Regulations.

5.2.1 Useful Terminology

This section includes descriptions of the amounts, quality, and movement of
groundwater, among other related components. A list of technical terms and a
description of those terms are listed below. The terms and their descriptions are
identified here to guide readers through the section and are not a definitive definition of
each term:

e Depth to Groundwater — The distance from the ground surface to first-detected,
non-perched groundwater; typically reported at a well.

e Horizontal gradient — The slope of the hydraulic head between two locations in the
same aquifer, where hydraulic head is defined as the groundwater surface elevation
for unconfined aquifers and the pressure head (the height of the water column) for
confined aquifers.

e Vertical gradient — Describes the change in hydraulic head between different
depths or aquifer, indicating the direction groundwater is moving perpendicular to the
ground surface. Vertical gradient is measured by comparing the hydraulic head in
wells screened at different depths. A downward gradient indicates groundwater is
moving down into the ground toward deeper aquifers, and an upward gradient
indicates groundwater is upwelling toward shallower aquifers closer to the ground
surface.

e Contour Map — A map containing contour lines which join points of equal
potentiometric elevation (groundwater surface elevations in unconfined aquifers or
hydraulic head in confined aquifer). The contour lines shown on the map represent
equal potentiometric elevations, while the contour interval, or the difference between
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adjacent contour lines, shows the vertical differences in elevation or hydraulic head.
Contour maps can be presented in two ways:

o Elevation of groundwater or hydraulic head above mean sea level (MSL), which
can be used to identify the horizontal gradients of groundwater, and

o Depth to water (i.e., the distance from the ground surface to groundwater), which
can be used to identify areas of shallow or deep groundwater.

e Hydrograph — A graph that shows changes in groundwater elevation or depth to
groundwater over time at a specific location. Hydrographs show how groundwater
elevations change over the years and indicate whether groundwater levels or head
are rising or descending over time.

e Maximum Contaminant Level (MCL) — MCLs are standards that are set by the
State of California and the U.S. Environmental Protection Agency for drinking water
quality. MCLs are legal threshold limits on the amount (concentration) of an
identified constituent that is allowed in public drinking water supplies. At both the
State and Federal levels, there are Primary MCLs, set to be protective of human
health, and Secondary MCLs (SMCLs) for constituents that do not pose a human
health hazard but do pose a nuisance through either smell, odor, taste, and/or color.
MCLs differ for different constituents and not all constituents found in groundwater
currently have either a federal or state Primary or Secondary MCL.

e Elastic Land Subsidence — Reversible and temporary fluctuations in the elevation
of the earth’s surface in response to seasonal periods of groundwater extraction and
recharge.

¢ Inelastic Land Subsidence — Irreversible and permanent decline in the elevation of
the earth’s surface resulting from the collapse or compaction of the pore structure
within the fine-grained portions of an aquifer system.

e Gaining Stream — A stream in which groundwater flowing into a streambed
contributes to a net increase in surface water flows across an identified reach.

e Losing Stream — A stream in which surface water lost through the streambed to the
underlying groundwater aquifer results in a net decrease in surface water flows
across an identified reach.

5.2.2 Groundwater Elevations

Historic and current groundwater conditions within the Sutter Subbasin, measured as
groundwater elevations, are assessed to determine flow directions, horizontal and
vertical gradients, and regional pumping patterns, both spatially and temporally, as
depicted in groundwater elevation contour maps and hydrographs.

5.2.2.1 Historic Conditions

Groundwater in the Sutter Subbasin generally follows the topography of the land
surface, flowing from the Sierra Nevada on the east toward the center of the
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Sacramento Valley (east to west) and north to south within the valley (Wood Rodgers,
2012), eventually flowing toward the Sacramento-San Joaquin Delta. Seasonal and
short-term fluctuations in groundwater elevations have been observed in the Sutter
Subbasin due to irrigation requirements and hydrologic conditions but have generally
remained relatively stable for more than 70 years.

One of the earliest groundwater contour maps for the Sutter Subbasin area was
prepared in 1923 (Bryan, 1923), as shown in Figure 5-54, for Fall 1912 and Fall 1913
conditions (prior to the development of the deep well turbine pump). The contours in
Figure 5-54 presents depth to groundwater and show groundwater entering the
Subbasin from the north and east, ranging from 70 feet above MSL to 20 feet above
MSL in the southern end of the Subbasin. Groundwater appears to have historically
flowed through and beneath the Feather River. The groundwater contours show
groundwater discharges to the Sacramento River and to the south towards the Delta.
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Figure 5-54. Groundwater Elevation Contours, Fall 1912 and Fall 1913
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As discussed in the Hydrogeologic Conceptual Model (Section 5.1), the Sutter
Subbasin consists of one principal aquifer with four aquifer zones delineated and
defined as follows:

e Shallow Aquifer Zone (AZ) is delineated separately from Aquifer Zone-1 (AZ-1)
and is considered to be the upper 50 feet of the principal aquifer. While the Shallow
Zone is not hydraulically separate from AZ-1, this zone was defined separately to
assess and monitor for impacts related to interconnected surface water and GDEs
that occur in this zone.

e Aquifer Zone-1 (AZ-1) roughly aligns with the “shallow aquifer” zone defined in the
Sutter Subbasin Alternative Plan (GEI, 2016), extending from the ground surface to
a depth of about 50 feet below ground surface (bgs) near the Sutter Buttes and up to
150 feet bgs further away from the Sutter Buttes. In this GSP, AZ-1 is defined as
extending from 50 to 150 bgs to accommodate the Shallow AZ definition.

e Aquifer Zone-2 (AZ-2) generally aligns with the “intermediate aquifer” zone
identified in the Alternative Plan, and is defined in this GSP as ranging from 150 to
400 feet bgs.

e Aquifer Zone-3 (AZ-3) generally aligns with the “deep aquifer” zone identified in the
Alternative Plan and is defined in this GSP as the zone deeper than 400 feet bgs.

Maps of historic conditions presented in this section represent the Bulletin 118 basin
boundaries for the Sutter Subbasin and East Butte Subbasin as available during
Alternative Plan development. Basin boundary modifications occurred after Alternative
Plan development as part of DWR'’s Basin Boundary Modification Request System in
2018, including consolidating the East Butte Subbasin within the Sutter Subbasin,
jurisdiction boundary modifications to include the Biggs-West Gridley Water District
GSA entirely within the Butte Subbasin, and aligning the Sutter Subbasin boundary with
the Sutter County jurisdictional boundary. Such boundary modifications have not
resulted in material changes that would alter understanding of historic basin conditions
within the current Sutter Subbasin boundary but should be noted.

Descriptions of the aquifer zones are further clarified in this GSP, as described in
Section 5.1.3.

Figure 5-55 through Figure 5-57 show groundwater elevations within the Sutter
Subbasin in the shallow (AZ-1), intermediate (AZ-2), and deep (AZ-3) aquifer zones
during Spring 1998 as presented in the Alternative Plan, representing the highest
groundwater elevations during a Wet year (as classified by the Sacramento River Water
Year Index). Groundwater elevations in the shallow aquifer zone (AZ-1) range from 21
feet above MSL along the central portion of the western boundary of Subbasin to 75
feet above MSL in the northeastern corner of the Subbasin (Figure 5-55). In the
intermediate aquifer zone (AZ-2), groundwater elevations range from 15 feet above
MSL in the southern portion of the Subbasin to 69 feet above MSL in the northeastern
corner of the Subbasin (Figure 5-56). Groundwater elevation data are limited for Spring
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1998 in the deep aquifer zone (AZ-3), but ranges from approximately 67 feet above
MSL in the northern portion of the Subbasin to approximately 14 feet above MSL in the
southern portion of the Subbasin (Figure 5-57). In all aquifer zones in Spring 1998, the
general direction of groundwater flow is from the north and east portion of the Subbasin
towards the south.
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Figure 5-55. Groundwater Elevation in Shallow Aquifer Zone (AZ-1), Spring 1998
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Figure 5-58 through Figure 5-60 show groundwater elevations in the Subbasin in the
shallow (AZ-1), intermediate (AZ-2), and deep (AZ-3) aquifer zones during Fall 2009 as
presented in the Alternative Plan, representing the lowest groundwater elevations
during a Dry year (as classified by the Sacramento River Water Year Index).
Groundwater elevations in the shallow aquifer zone (AZ-1) range from 12 feet above
MSL in the southern portion of the Subbasin to 69 feet above MSL in the northeastern
corner of the Subbasin (Figure 5-58). In the intermediate aquifer zone (AZ-2),
groundwater elevations range from 15 feet above MSL in the southern portion of the
Subbasin to 63 feet above MSL in the northeastern corner of the Subbasin (Figure
5-59). Groundwater elevations in the deep aquifer zone (AZ-3) range from 15 feet
above MSL in the southern portion of the Subbasin to 45 feet above MSL along the
northern boundary of the Subbasin (Figure 5-60). In all aquifer zones during Fall 2009,
the general direction of groundwater flow is similar to that during Spring 1998, with
groundwater entering the Subbasin from the north and east and leaving the Subbasin to
the south.

The difference in groundwater elevations from the highest groundwater level in Spring
1998 to the lowest groundwater elevation in Fall 2009 within each zone of the principal
aquifer as presented in the Alternative Plan are summarized below:

e Shallow Aquifer Zone (AZ-1; Figure 5-61) — East of the Sutter Buttes along the
northern Subbasin boundary, the groundwater level difference between Spring 1998
and Fall 2009 is about 6 feet. Along the Feather River (the eastern side of the
Subbasin), the differences in groundwater elevations vary between 6 and 20 feet.
Along the western edge of the Subbasin, the difference in groundwater elevation is
about 10 feet.

¢ Intermediate Aquifer Zone (AZ-2; Figure 5-62) — Groundwater levels between
Spring 1998 and Fall 2009 differ by about 10 feet along the northern Subbasin
boundary near the Sutter Buttes. Along the Feather River, the differences in
groundwater elevation vary between 12 and 22 feet. Along the southern end of the
Subbasin, the difference in groundwater elevation is about 0.5 feet.

e Deep Aquifer Zone (AZ-3; Figure 5-57 and Figure 5-60) — Only two measurement
points were available in Spring 1998 and eight measurement points available in Fall
2009. The northern well in Fall 2009 appears to have been pumping, which results in
almost a 20-foot decline in groundwater levels. Comparison of data from the
southern well between Spring 1998 and Fall 2009 shows a rise in groundwater
levels of about 0.6 feet.

Localized pumping depressions are observed in all zones of the principal aquifer during

Spring 1998 and Fall 2009, as shown in Figure 5-55 through Figure 5-60. These

localized pumping depressions are primarily located within or near the northeastern

corner and central portion of the Sutter Subbasin.
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The previous groundwater level contour maps were sourced from the Sutter Subbasin
Alternative Plan (GEI, 2016) and utilize different terminology for the aquifer zones than
definitions contained in the Hydrogeologic Conceptual Model of this GSP (Section 5.1).
Since development of the original GSP in 2021, aquifer zones have been defined as
follows and contour maps have been developed aligning with four separate aquifer
zones:

e Shallow AZ- up to 50 feet bgs

e AZ-1 - between 50 feet and 150 feet bgs
o AZ-2 — between 150 feet and 400 feet bgs
e AZ-3 - deeper than 400 feet bgs

WY 2013 was selected to represent “normal” in terms of water use (not heavily
impacted by drought or wet conditions). Groundwater elevation contour maps for March
2013, representing seasonal high conditions, are shown in Figure 5-63 through Figure
5-66. Groundwater elevation contour maps for October 2013, representing seasonal low
conditions following the end of WY 2013, are shown in Figure 5-67 through Figure
5-70.

During March 2013, limited data were available for the Shallow AZ. Based on data that
are available, groundwater elevations ranging from 40 to 60 feet above MSL and
groundwater flows from east to west directly south of the Sutter Buttes (Figure 5-63).
Groundwater elevations in AZ-1 range from 20 to 70 feet above MSL (Figure 5-64), and
between 20 and 60 feet above MSL in AZ-2 (Figure 5-65) and AZ-3 (Figure 5-66) with
flow in the general north to south direction in all three AZs.

During October 2013, limited data are available in the Shallow Aquifer Zone, with
groundwater elevations ranging from 40 to 50 feet above MSL and groundwater flowing
from east to west directly south of the Sutter Buttes, similar to March 2013 (Figure
5-67). In AZ-1, groundwater elevations are approximately 10 feet lower in October 2013
as compared to March 2013, ranging from 10 to 60 feet above MSL with similar flow
patterns as March 2013 (Figure 5-68). Groundwater elevations in AZ-2 range from 20
to 40 feet above MSL in October 2013, with the highest elevation approximately 20 feet
lower than in March 2013 and flowing in the southerly direction (Figure 5-69). In AZ-3,
groundwater elevations range from 10 to 40 feet above MSL, with the lowest elevation
approximately 10 feet lower and the highest elevation approximately 20 feet lower as
compared to March 2013 measurements (Figure 5-70); groundwater follows a similar
general flow patterns observed in October 2013 as in March 2013.
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Figure 5-69. October 2013 Groundwater Elevations, AZ-2
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Figure 5-70. October 2013 Groundwater Elevations, AZ-3
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Figure 5-71 through Figure 5-73 present available groundwater elevation contour maps
from the Sutter Subbasin Alternative Plan for Fall 2015 in the shallow (AZ-1),
intermediate (AZ-2), and deep (AZ-3) aquifer zones, respectively, representing seasonal
low groundwater elevations during a Critical year (as classified by the Sacramento
Water Year Index). As previously noted, contour maps developed as part of the Sutter
Subbasin Alternative Plan (GEI, 2016) differ slightly in aquifer zone definitions than what
is defined in the HCM section of this GSP (Section 5.1.3).

In the shallow aquifer zone (AZ-1), groundwater elevations range from 18 to 66 feet
above MSL with pumping depressions mostly observed along the central portion of the
eastern Subbasin boundary (Figure 5-71). Within the intermediate aquifer (AZ-2),
groundwater elevations range from 63 feet below MSL to 57 feet above MSL with a
cone of depression observed along the central portion of the eastern Subbasin
boundary causing a reversal of groundwater flow from west to east (Figure 5-72). In the
deep aquifer (AZ-3), groundwater elevations range from 3 feet below MSL to 54 feet
above MSL with a cone of depression observed along the central portion of the western
boundary of the Subbasin (Figure 5-73).

Compared to Fall 2009 groundwater levels, as presented in Figure 5-58 through Figure
5-60:

e Shallow Aquifer Zone (AZ-1) — Groundwater elevations were approximately 1 to 3
feet deeper during Fall 2015.

e Intermediate Aquifer Zone (AZ-2) — Groundwater elevations were about 1 to 6 feet
deeper during Fall 2015, with the exception of a pumping depression near the
confluence of the Bear and Feather rivers observed in Fall 2015.

o Deep Aquifer Zone (AZ-3) — Groundwater elevations were about 1 to 3 feet deeper
during Fall 2015.
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Representative hydrographs depicting long-term groundwater elevations, historical
highs and lows, and hydraulic gradients from eleven nested wells equipped with
transducers at 33 perforation intervals are shown in Section 5.1.3.3 in Figure 5-15
through Figure 5-25. Measurements range from 2004 through 2025. For each of these
hydrographs, AZ-1 hydrographs are in green, AZ-2 in blue, and AZ-3 in red. Where a
nested well has two screens within the same aquifer zone, the deeper well hydrograph
is dashed.

Consistent trends are observed over the historical record. Shallow groundwater levels,
largely within AZ-1, are relatively stable over time and indicate that most groundwater
production is occurring below this zone. More groundwater appears to be produced
from the deeper aquifer zones (deeper portion of AZ-1 as well as the intermediate [AZ-
2] and deep [AZ-3] aquifer zones) as indicated by large fluctuations in groundwater
elevations where responses to groundwater pumping are observed (drawdown) with
rebound following the irrigation season as the aquifer recharges and returns to pre-
pumping levels on a seasonal basis. Overall, groundwater level trends are largely flat
over time, indicating sustainable conditions in the Sutter Subbasin as the aquifer
rebound is observed during all water year types.

5.2.2.2 Current Conditions

Figure 5-74 through Figure 5-77 present contour maps of groundwater levels for
seasonal high conditions (March and April 2025) for each aquifer zone during the most
recent water year, WY 2025. As has been the case historically, insufficient data were
available for the Shallow AZ for March and April 2025, therefore Figure 5-74 only
shows wells with available groundwater elevation measurements during this period.
Only one Shallow AZ well with March and April 2025 data is available, located
approximately in the center of the Subbasin, with an elevation of 30 feet above mean
sea level (MSL). Groundwater elevations ranged from approximately 17 to 71 feet
above MSL in AZ-1 (Figure 5-75), from approximately 17 to 71 feet above MSL in AZ-2
(Figure 5-76), and from approximately 15 to 68 feet above MSL in AZ-3 (Figure 5-77).

Figure 5-78 through Figure 5-81 present contour maps of groundwater levels for
seasonal low conditions (September and October 2025) for each aquifer zone during
WY 2025. Insufficient data were available for the Shallow AZ for September and
October 2025, therefore Figure 5-78 shows only wells with available groundwater
elevation measurements during this period. Only one Shallow AZ well with September
and October 2025 data is available, located approximately in the center of the
Subbasin, with an elevation of 30 feet above MSL. Groundwater elevations ranged from
approximately 16 to 68 feet above MSL in AZ-1 (Figure 5-79), from approximately 16 to
62 feet above MSL in AZ-2 (Figure 5-80), and from approximately 12 to 58 feet above
MSL in AZ-3 (Figure 5-81).

At the monitored wells, groundwater levels dropped a maximum of 10 feet from
seasonal high to seasonal low. The seasonal drop in groundwater levels was highest in
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the deepest aquifer zone (AZ-3). This seasonal change in groundwater levels is
consistent with conditions observed in normal WY 2013, shown in Figure 5-63 through
Figure 5-70. Consistent with historical conditions, groundwater flow in both seasons of
WY 2025 moved generally from the north to the south in AZ-1, AZ-2, and AZ-3.

Hydrographs showing groundwater levels through 2025 are shown in Figure 5-15
through Figure 5-25. As previously noted, annual groundwater fluctuations are
observed throughout the Sutter Subbasin due to irrigation demands and subsequent
wet season recharge but there is little to no variation in groundwater elevations by water
year type.
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Figure 5-75. March/April 2025 Groundwater Elevations, AZ-1
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Figure 5-76. March/April 2025 Groundwater Elevations, AZ-2
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Figure 5-77. March/April 2025 Groundwater Elevations, AZ-3
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Figure 5-79. September/October 2025 Groundwater Elevations, AZ-1
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Figure 5-80. September/October 2025 Groundwater Elevations, AZ-2
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Figure 5-81. September/October 2025 Groundwater Elevations, AZ-3

Sutter Subbasin GSP Amendment

5-154 October 2026



Chapter 5: Basin Setting Groundwater Conditions

5.2.2.3 Groundwater Trends

Hydrographs within the Sutter Subbasin show two distinct patterns, the first where
groundwater levels in the shallowest portion of the principal aquifer (upper portion of
AZ-1) are constantly higher than groundwater levels in the intermediate and deeper
portions of the aquifer (deeper portion of AZ-1 as well as AZ-2 and AZ-3) indicating a
downward gradient, and the second where groundwater levels in the deeper portion of
the aquifer are higher than groundwater levels in the intermediate and shallow portion of
the principal aquifer indicating an upward gradient. Figure 5-82 shows where the
upward and downward gradients occur. There is no distinct pattern as to where and
when each of these patterns are observed within the Sutter Subbasin. The head
differences are typically on the order of a few feet, but may be up to 10 to 20 feet during
the summer months (GElI, 2016).

Upward gradients in the deeper portion of the aquifer appear to exist in the southern
half of the Sutter Subbasin. In these areas, the base of fresh water is relatively shallow.
Pumping in the deeper portion of the aquifer could reduce heads and allow migration of
brackish water into the freshwater aquifer. The hydrographs show that pumping is
occurring in AZ-3 (deeper than 400 feet bgs) and/or in wells that are screened across all
aquifer zones as seasonal reversals of gradients are observed and groundwater levels
decline in all of the aquifer zones.
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5.2.3 Groundwater Storage

As with groundwater levels, groundwater storage volumes in the Sutter Subbasin have
been generally stable over at least the past 30 years (the length of available record).
The volume of groundwater in storage increases as groundwater levels rise and
decreases as groundwater levels fall; thus, stable groundwater level conditions also
result in stable groundwater storage conditions. Change in storage volumes have been
estimated for the Sutter Subbasin using C2VSimFG-Sutter Version 2.0 integrated flow
model. Figure 5-83 shows annual (pink) and cumulative change in storage (black line)
plotted together for WY 1996 to WY 2025 for all aquifer layers combined (i.e., for the
entire principal aquifer). DWR’s Sacramento Valley Water Year Type Index is indicated
in parenthesis for each year where:

e “C”indicates a Critical Year

e “D”indicates a Dry Year

e “BN”indicates a Below Normal Year
e “AN”indicates an Above Normal Year
e “W”indicates a Wet Year

Annual total groundwater pumping is also plotted in grey (Figure 5-83). In drier years,
more groundwater is pumped from the Subbasin, which results in reduction of
groundwater available in storage (i.e., a negative change in storage bar and a
downward sloping cumulative change in storage line). In wetter years, that storage
reduction has typically replenished as pumping is reduced (i.e., a positive change in
storage bar and an upward sloping cumulative change in storage line). The total
available groundwater in storage in the Subbasin was estimated by C2VSimFG-Sutter
to be approximately 49 million acre-feet (MAF). Details on the use of C2VSimFG-Sutter
for water budgeting purposes is further discussed in Section 5.3.
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5.2.4 Seawater Intrusion

Seawater intrusion is not an applicable sustainability indictor for the Sutter Subbasin as
the Subbasin is located inland from the Pacific Ocean and is set back from the
Sacramento-San Joaquin Delta. Therefore, groundwater conditions related to seawater
intrusion are not applicable to the Sutter Subbasin.

5.2.5 Groundwater Quality

As discussed in Section 5.1.3.5, groundwater quality in the Sutter Subbasin was
primarily evaluated via data from the Groundwater Ambient Monitoring and Assessment
Program (GAMA) well network (SWRCB, 2026). The Sutter County Groundwater
Management Plan (Wood Rodgers, 2012) identifies several constituents within the
Sutter Subbasin that are at levels that exceed their relative Water Quality Objective (the
Primary or SMCL or other water quality limit such as the agricultural water quality
objective) for drinking water. These constituents include arsenic, boron, total dissolved
solids (TDS), and nitrate as N. As discussed in Section 5.1.3.5, all of the constituents,
except nitrate, were detected in historic studies but were later found to be naturally
occurring. Areas of elevated nitrate and chloride (a measure of salinity) were delineated
as part of the Sutter Subbasin Alternative Plan (GEI, 2016) and are presented in Figure

5-84.

Nitrate detections are few and scattered throughout the Subbasin, whereas

chloride detections are predominantly in the southern portion of the Sutter Subbasin.
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An analysis of the state of these constituents over time is presented in Table 5-9,
broken into four time periods using data available from the GAMA Program (SWRCB,
2021):

e 1952 to 2008 - Beginning of the period of record in the GAMA data set (SWRCB,
2026)

e 2009 to 2012 - General water quality analysis presented in Section 5.1.3.5
e 2013 to 2020 - Beginning of the current condition water budget (in the 2022 GSP)

e 2021 to 2025 - Most recent period since the development of the original GSP
through the latest available water quality data

Median concentrations of arsenic have decreased since 1952 and most recently, the
majority of sampling results are below the Primary MCL of 0.01 mg/L. The maximum
concentration detected between 2021 and 2025 (0.194 milligrams per liter or mg/L)
does exceed the Primary MCL. Median concentrations of boron peaked between 2009
and 2012 but remained below the agricultural water quality objective of 0.7 mg/L.
Maximum concentrations of boron have decreased over time with the most recently
observed concentrations at 2.1 mg/L in between 2021 and 2025. Maximum TDS
concentrations have substantially decreased since 1952, peaking at 8,200 mg/L (in
2006), with the most recently observed maximum concentration (occurring at 2,300
mg/L in between 2021 and 2025) above the Upper SMCL of 1,500 mg/L. Median nitrate
concentrations have increased since 1952 and have been detected above the Primary
MCL of 10 mg/L as of 2012. The most recently observed maximum concentration of 85
mg/L between 2021 and 2025 exceeds the Primary MCL of 10 mg/L by over 8 times.
Median concentrations of arsenic and TDS have remained relatively stable over time.
As described in Section 5.1.3.5, naturally occurring arsenic is consistently close to the
Primary MCL. Median concentrations of boron increased and median concentrations of
nitrate as N decreased between 2021 and 2025, in comparison to 2013 to 2020.

Groundwater quality varies across the Subbasin based on location and depth by
constituent. GAMA data available from 2000 through 2020 (SWRCB, 2021) by well
location and aquifer zone for arsenic, boron, TDS, and nitrate as N are presented in
Figure 5-85 through Figure 5-88. It should be noted that GAMA data are reflective of
ambient groundwater quality prior to treatment. Data are evaluated against the Water
Quality Objectives identified in Table 5-9 for the purpose of using a common metric for
the highest beneficial use, which is drinking water. Further treatment or blending may be
required prior to groundwater use.

In the Shallow AZ, groundwater quality data are limited to a single monitoring event in
2006 (Figure 5-85). All constituents evaluated were at or below their respective water
quality objective with the exception of one exceedance of the agricultural water quality
objective for boron at 1.26 mg/L in the southern portion of the Subbasin and two
exceedances of TDS above the Recommended SMCL but below the Upper SMCL
(Figure 5-86). One exceedance of TDS well above the Short-Term SMCL was
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observed in the southern portion of the Subbasin at 8,200 mg/L. This measurement may
be an outlier, but insufficient data at the site are available to make this determination.

In AZ-1, arsenic concentrations were at or below the Primary MCL except along the
eastern boundary of the Sutter Subbasin near the North and South Yuba Subbasins
where exceedances of 0.011 mg/L (in 2008) and 0.016 mg/L (in 2006) were recorded
(Figure 5-86). Similar patterns were observed for boron, where concentrations
throughout much of the Subbasin were below the agricultural water quality objective
except for exceedances of 0.379 mg/L (in 2006) and 0.073 mg/L (in 2008) along the
eastern boundary near the South Yuba Subbasin. Nitrate was below the Primary MCL
throughout the Subbasin except along the eastern portion of the Subbasin near the
North Yuba Subbasin where a concentration of 18.3 mg/L was recorded in 2008.
Exceedances above the Recommended SMCL for TDS occurred along the eastern
boundary of the Subbasin near the North Yuba Subbasin at 715 mg/L (in 2008) and
near the South Yuba Subbasin at 1,200 mg/L (in 2008). An additional TDS exceedance
above the Short-Term SMCL was observed near the South Yuba Subbasin at 5,553
mg/L. For the remainder of the Subbasin in AZ-1, recorded concentrations of TDS were
all below the Recommended SMCL.

In AZ-2, only exceedances of arsenic and boron were recorded (Figure 5-87). All nitrate
concentrations were below the Primary MCL and all TDS concentrations were below the
Recommended SMCL. Arsenic concentrations above the Primary MCL were recorded
along the Sacramento River bordering the Colusa Subbasin at 0.017 mg/L (in 2006) and
near the Yolo Subbasin boundary at a maximum of 0.027 mg/L (in 2008). Boron
concentrations above the agricultural water quality objective were observed in the
southern portion of the Subbasin along the Yolo Subbasin boundary at 0.712 mg/L.

In AZ-3, arsenic concentrations exceedances occurred at both sampled sites in the
northeast corner and central portion of the Subbasin at 0.02 mg/L (in 2006) and 0.022
mg/L (in 2012), respectively (Figure 5-88). Boron concentrations were below the
agricultural water quality objective and nitrate concentrations were below the Primary
MCL at both sites. In the central portion of the Subbasin, observed TDS concentrations
were above the Recommended SMCL but below the Upper SMCL at 874 mg/L (in
2012).
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Table 5-9. Summary of Sutter Subbasin Historic and Current Water Quality
Constituents

Water
Quality Median Measurement (mg/L)
Objective (minimum — maximum measurements)

Constituent (mglL)

- 1952-2008 2009-2012 2013-2020 2021-2025

0.010 0.019 0.007 0.0177

(0.001 —-0.350) (0.002 - 0.201) (0.001 - 0.190) (0.001 —0.194)
Arsenic 0.01 ™M

77 38 28 401

measurements measurements  measurements = measurements

0.1 0.5 0.1 0.42

(ND - 5.4) (ND - 2.4) (ND - 1.0) (ND - 2.1)
Boron 0.7®

225 30 11 33

measurements measurements  measurements —measurements

351 505 600 432

500.1.500 (95— 8200) (115-2,290)  (180-1,220) (129 — 2,300)

TDS 3) ’

344 46 47 54

measurements measurements  measurements = measurements

2 11 15 5

(ND — 280) (ND = 92) (ND — 137) (ND — 85)
Nitrateas N 10 (™

199 52 91 462

measurements | measurements measurements | measurements

(1) Primary drinking water MCL (SWRCB, October 2017; SWRCB, November 2017a)

(2) Agricultural objective (Ayers and Westcot, 1985 [Table 21])

(3) Recommended Secondary MCL is 500 mg/L, Upper Secondary MCL is 1,000 mg/L, and Short-Term
Secondary MCL is 1,500 mg/L (SWRCB, November 2017b)

Key:

mg/L = milligrams per liter

ND = Non-detect (concentration in sample is below detection limit)

Source: GAMA (SWRCB, 2026)
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Figure 5-89 through Figure 5-92 show available monitoring data from the GAMA
Program for arsenic, boron, TDS, and nitrate as N for the most recent 5-year period
(2021-2025). Arsenic concentrations varied throughout the Subbasin with many wells
below the Primary MCL of 0.01 mg/L (Figure 5-89). Exceedances of the arsenic
Primary MCL mostly occurred in the central portion of the Subbasin and along the
eastern boundary of the Subbasin. Boron concentrations were primarily below the
agricultural water quality objective of 0.7 mg/L throughout the Subbasin, with
exceedances observed in the southern portion and northeast corner of the Subbasin
(Figure 5-90). TDS concentrations were well below the Upper SMCL of 1,000 mg/L
throughout much of the Subbasin (< 500 mg/L), with exceedances up to 2,000 mg/L
scattered throughout the Subbasin (Figure 5-91). Nitrate as N concentrations were
below the Primary MCL of 10 mg/L throughout the maijority of wells with exceedances
observed in the southern portion and along the northeastern boundary of the Subbasin
(Figure 5-92).

Table 5-10 and Table 5-11 summarizes sampling results for TDS and Nitrate as N,
respectively, collected by the Sutter Subbasin GSAs since development of the original
GSP. Wells in the current groundwater quality representative monitoring network were
sampled for nitrate as N and TDS during the designated monitoring period of July
through October starting in 2023, where sampling was possible. Of the samples
collected during WY 2023, all nitrate as N samples were below the Primary MCL of 10
mg/L, with the exception of Local ID Well-2A within the City of Live Oak. All TDS
samples were below the Upper SMCL of 1,000 mg/L, with the exception of Local ID
SEWD MW-3C which was above the Upper SMCL for TDS but collected prior to the
designated sampling period. In WY 2024, all TDS samples were below the Upper SMCL
of 1,000 mg/L, with the exception of Local ID SEWD MW-3C. Local ID SEWD MW-3C
also exceeded the Upper SMCL for TDS WY 2023. In WY 2025, all samples collected
were below the Primary MCL for nitrate as N with the exception of Local ID Well-2A. All
TDS samples were below the Upper SMCL, with the exception of Local ID SEWD MW-
3C.
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Figure 5-91. Current Groundwater Quality (2021-2025), TDS
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Figure 5-92. Current Groundwater Quality (2021-2025), Nitrate as N
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Table 5-10. Summary of Sutter Subbasin Recent TDS Constituent Monitoring

Site Code State Well Number Local ID / Other ID Aquifer Zone Overlying GSA WY 2023 TDS Result (mg/L) | WY 2024 TDS Result (mg/L) WY 2025 TDS Result (mg/L)

Average (2023-2025)

mg/L

390682N1216901W001 14NO2E13A003M SEWD MW-3A AZ-1 Sutter Extension WD GSA 252.7
392970N1216907W003 17N02E25J003M BWD MW-1C AZ-1 Butte WD GSA 210 250 240 233.3

- - Well 2-C AZ-1 Sutter CSD GSA 270 280 275
391456N1218904W001 - MFWC Prop 50 AZ-1 Reclamation District No. 70 GSA 670 674 567 637
390682N1216901W002 14NO2E13A004M SEWD MW-3B AZ-2 Sutter Extension WD GSA 260 270 281 270.3
391658N1217070W001 15N02E12E001M SEWD MW-1A AZ-2 Sutter Extension WD GSA 310 350 336 332
391658N1217070W002 15N02E12E002M SEWD MW-1B AZ-2 Sutter Extension WD GSA 220 270 265 251.7
391279N1216989W001 15N02E24P001M SEWD MW-2A AZ-2 Sutter Extension WD GSA 250 280 271 267
391279N1216989W002 15N02E24P002M SEWD MW-2B AZ-2 Sutter Extension WD GSA 270 290 269 276.3
391012N1218222W001 - BS1-McClatchy AZ-2 Reclamation District No. 70 GSA 480 428 538 482
392970N1216907W002 17N02E25J002M BWD MW-1B AZ-2 Butte WD GSA 180 190 240 203.3

] ] Qe IATSTION a7 5 City of Live Oak GSA 430 390 405 408.3

; ; X‘Q‘Z'"ZA /5110001- 1 A7 City of Live Oak 510 400 428 446

- - Akins Well AZ-2 Reclamation District No. 1500 GSA 516 610 563
391613N1216236W001 - WTP Well AZ-2 and AZ-3 | City of Yuba City GSA 140 157 171 156
390682N1216901W003 14NO2E13A005M SEWD MW-3C AZ-3 Sutter Extension WD GSA 1200 1200 1170 1190
391658N1217070W003 15N02E12E003M SEWD MW-1C AZ-3 Sutter Extension WD GSA 170 200 214 194.7
391279N1216989W003 15N02E24P003M SEWD MW-2C AZ-3 Sutter Extension WD GSA 160 200 208 189.3
392970N1216907W001 17N02E25J001M BWD MW-1A AZ-3 Butte WD GSA 220 250 260 243.3
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Site Code State Well Number Local ID / Other ID Aquifer Zone Overlying GSA WY 2023 Nitrate as N Result | WY 2024 Nitrate as N Result WY 2025 Nitrate as N Result
(mgl/L) (mgl/L) (mg/L)

390682N1216901W001
392970N1216907W003
391456N1218904W001
390682N1216901W002
391658N1217070W001
391658N1217070W002
391279N1216989W001
391279N1216989W002
391012N1218222W001
392970N1216907W002

391613N1216236W001

390682N1216901W003
391658N1217070W003
391279N1216989W003
392970N1216907W001

14NO2E13A003M
17N02E25J003M

14NO2E13A004M

15NO02E12E001M
15NO02E12E002M
15N02E24P001M
15N02E24P002M

17N02E25J002M

14NO2E13A005M
15NO02E12E003M
15N02E24P003M
17N02E25J001M

SEWD MW-3A
BWD MW-1C

Well 2-C
MFWC Prop 50

SEWD MW-3B

SEWD MW-1A
SEWD MW-1B
SEWD MW-2A
SEWD MW-2B
BS1-McClatchy
BWD MW-1B

Well-1A / 5110001-

011

Well-2A / 5110001-

013
Akins Well

WTP Well

SEWD MW-3C

SEWD MW-1C
SEWD MW-2C
BWD MW-1A

Table 5-11. Summary of Sutter Subbasin Recent Nitrate as N Constituent Monitoring

AZ-1
AZ-1
AZ-1
AZ-1
AZ-2
AZ-2
AZ-2
AZ-2
AZ-2
AZ-2
AZ-2
AZ-2
AZ-2
AZ-2
AZ-2 and AZ-3
AZ-3
AZ-3
AZ-3
AZ-3

Sutter Extension WD GSA
Butte WD GSA

Sutter CSD GSA

Reclamation District No. 70 GSA
Sutter Extension WD GSA
Sutter Extension WD GSA
Sutter Extension WD GSA
Sutter Extension WD GSA
Sutter Extension WD GSA
Reclamation District No. 70 GSA
Butte WD GSA

City of Live Oak GSA

City of Live Oak

Reclamation District No. 1500 GSA

City of Yuba City GSA

Sutter Extension WD GSA
Sutter Extension WD GSA
Sutter Extension WD GSA
Butte WD GSA

Not detected

7.5
0.49

0.25
Not detected

7.6

121

0.1

0.5

1.41

0.5

7.7
0.86

20

1.14
1.02
1.57
1.18
0.54
Not detected

5.79

8.07

Not detected

Not detected

20
2.03
1.22

0.4

0.5

1.2
0.746

Not detected

1.1

0.942

1.46

0.989

0.27

Not detected

7.22

10.6

Not detected

Not detected

Not detected
1.98

1.18

0.6

Average (WY 2023-2025)

(mgl/L)
1.4

Between not detected and

0.5
5.5

0.7

Between not detected and

20
1.1

1

1.5

1.1

0.4

Not detected

6.9

10.3

Not detected

Between not detected and

0.1

Between not detected and

20
2

1.2
0.5
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5.2.5.1 Contaminated Sites

A review of active sites listed in California’s EnviroStor and GeoTracker/GAMA
databases that could potentially impact groundwater in the Sutter Subbasin is included
in Section 5.1.3.5. Table 5-7and Table 5-8 lists the open GeoTracker sites and the
active EnviroStor sites in the Subbasin, and Figure 5-46 and Figure 5-47 show their
locations, respectively. Typically, the Clean-up Program Sites and leaking underground
storage tank (LUST) Clean-up Sites are associated with leaky underground fuel tanks
(LUFTs) and underground storage tanks (USTs). Their typical constituents of concern
are fuel hydrocarbons and/or chlorinated solvents and the contaminant extent is small.

No large groundwater contamination plumes are known to be present in the Subbasin
(GEI, 2016).

5.2.6 Land Subsidence

Land subsidence and its associated impacts have not been recorded within the Sutter
Subbasin (Wood Rodgers, 2012). While elastic land subsidence is observed as a result
of seasonal fluctuations in groundwater levels and associated aquifer pressure, inelastic
land subsidence has not been recorded within the Sutter Subbasin. Sutter County
previously coordinated with DWR to monitor for potential land subsidence within the
county boundaries as part of the Sacramento Valley Subsidence Network (DWR North
Region Office, 2018). Land subsidence continues to be measured within the Sutter
Subbasin by the National Aeronautics and Space Administration’s (NASA'’s) Jet
Propulsion Laboratory (JPL) using Interferometric Synthetic Aperture Imagery (InSAR),
available through DWR’s SGMA Data Viewer.

5.2.6.1 Historic and Current Conditions

Land subsidence monitoring within the Sutter Subbasin has a relatively short period of
record. DWR, in cooperation with federal, state, and local agencies, installed and
surveyed monuments to measure and monitor ground surface elevations over time in
the Sacramento Valley. The Sacramento Height-Modernization Project consisted of 339
monuments, spaced approximately 7 kilometers apart in 10 counties (Wood Rodgers,
2012). The network was intended to be monitored on a 5-year schedule and was initially
surveyed in 2008. DWR was unable to survey the monuments in 2013 due to budgetary
limitations and the second survey was completed in 2017. In 2022, monitoring of this
network was discontinued. Twenty-two monuments were located within the Sutter
Subbasin (Figure 5-93) with recorded subsidence values between 2008 and 2017
ranging from 0.05 to 0.33 feet of subsidence (Table 5-12).
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Figure 5-93. Sacramento Valley Subsidence Monitoring Network, Sutter Subbasin
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Table 5-12. DWR Sacramento Valley Subsidence Network in the Sutter Subbasin,
Ellipsoid Height Difference from 2008 to 2017
Station Differences* in

DWR Station ID DWR Station Name Ellipsoid Height from 2008
to 2017 (feet)
304 HPGN CA 03 04 -0.203
BOGE BOGUE -0.227
CANL CANAL KS1836 -0.139
EAGR EAGER -0.109
ENNS ENNIS -0.231
F114 F 114 -0.188
G117 G 1175 -0.046
HPIN HOPPIN -0.185
K435 K 1435 -0.131
LOAK LIVE OAK -0.078
LOMO LOMO -0.089
MRSN MORRISON -0.112
OosSwD OSWALD -0.148
PASS PASSBUTTE -0.22
PELG PELGER -0.168
SACA SACRAMENTO AVENUE Data not available
SAWT SAWTELLE -0.098
TARK TARKE -0.334
TSDL TISDALE -0.196
VARN VARNEY -0.118
WASH WASHINGTON -0.137
WR18 DWR18 -0.082

*Negative values indicate that elevations were lower in 2017 compared to 2008. The Department of
Water Resources, North Central Region Office (2018) noted an error of uncertainty of approximately 0.17
feet and that any change of less than 0.17 feet was not considered to be statistically significant.

NASA'’s JPL uses INSAR to evaluate land surface fluctuations from satellite imagery.
Between October 2015 and September 2025, between -0.1 and +0.1 feet of vertical
displacement was observed within much of the Sutter Subbasin, with small areas of up
to -0.6 ft and greater along the Sacramento River (Figure 5-94). Similar vertical
displacement measurements (-0.1 to +0.1 feet) were also observed between October
2024 and October 2025 (Figure 5-95). Therefore, land subsidence within the Sutter
Subbasin has been minimal in recent years and there have been no reported negative
impacts of land subsidence on critical infrastructure.
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Figure 5-94. Vertical Displacement in the Sutter Subbasin, WY 2016 to October
2025
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Figure 5-95. Vertical Displacement in the Sutter Subbasin, October 2024 to
October 2025

Sutter Subbasin GSP Amendment 5-179 October 2026

Groundwater Conditions




Chapter 5: Basin Setting Groundwater Conditions

5.2.7 Interconnected Surface Water Systems

Interconnected surface waters are surface water features that are hydraulically
connected by a saturated zone to the underlying groundwater system. Interconnected
surface waters can be categorized as gaining (when the surface water feature is gaining
water from the aquifer system) or losing (when the surface water feature is losing water
to the aquifer system) (Figure 5-96).

GAINING STREAM LOSING STREAM

Flow direction L 2 ‘ Flow direction

Shallow aquifer

Figure 5-96. Gaining and Losing Surface Water Features

Interactions between groundwater and surface water in the Sutter Subbasin were
analyzed by comparing water table elevations to streambed elevations. As in most
areas of California, the direct measurement of the gain or loss to groundwater from
surface water bodies is not feasible in the Sutter Subbasin. Therefore, the C2VSimFG-
Sutter Version 2.0 integrated flow model was used to characterize the interconnected
surface waters of simulated streams and to approximate the rates of gains and losses.
The groundwater elevation is estimated by the historical model and compared to
streambed elevations for the 308 stream nodes representing the Sacramento River,
Feather River, and Sutter Bypass. The gradient created by the difference in elevation
between groundwater levels and the streambed was evaluated at the stream node
scale. The portions of the stream that were found to be gaining or losing in at least 80%
of the simulated months from WY 1996 to WY 2025 were categorized as such (gaining
or losing nodes), while stream nodes that did not meet the 80% threshold for either
categorization were classified as having mixed conditions (Figure 5-97). Average
monthly streamflow gains and losses from WY 1996 to WY 2025 as estimated from
C2VSimFG-Sutter Version 2.0 are shown in Table 5-13 for the Sacramento River,
Feather River, and Sutter Bypass. Positive values indicate average gains to stream
from groundwater and negative values indicate average losses from stream to
groundwater. These averages cover all nodes with monthly gaining and losing
conditions. Since no stream has all nodes behaving consistently in any month, the
averages follow the trends of the majority of the nodes. Various thresholds were
assessed, but an 80% threshold was determined to best align with local knowledge of
the Subbasin and The Nature Conservancy’s Interconnected Surface Water in the
Central Valley (ICONS) dataset (Figure 5-98) (TNC, 2021), which was used as an
independent check in assessing the stream reaches.
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Table 5-13. Average Monthly Sutter Subbasin Streamflow Gains and Losses,
Water Year 1996 to 2025 (TAF)

Stream/ Overall
4.0 4.0 .

Sacramento 50 -30 -1.0 2.0 5.0

River

Feather /40 20 30 20 20 30 30 30 10 30 30 330
River

sutter e 40 24 20 12 11 17 18 21 13 10 10 20
Bypass

The ICONS dataset utilizes groundwater elevation data from DWR for WY 2011 to WY
2018. Disconnected streams, where groundwater depth is greater than 50 feet below
the stream surface, will always be losing streams, whereas connected streams may be
either losing or gaining depending on the surface water and groundwater conditions.

Both the model results and ICONS datasets indicate that Sutter Bypass has mostly
mixed or gaining conditions throughout Sutter Subbasin. The Feather River at the
border near North Yuba Subbasin has fluctuating gaining and losing conditions as it
moves southward; while near the South Yuba Subbasin, the Feather River has longer,
more distinct stretches of either gaining or losing conditions. For the Sacramento River,
model results show broad consistency at the node scale compared to the ICONS
dataset, with gaining sections aligning and C2VSimFG-Sutter labeling areas as mixed
that ICONS show as losing. Differences may be due to differing thresholds for which
gaining or losing conditions are defined. The C2VSimFG-Sutter Version 2.0 model does
not contain stream nodes in the Sutter Buttes foothills, and therefore the interaction
between those streams and the underlying groundwater elevations were not evaluated.
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Figure 5-97. Losing and Gaining Streams, C2VSimFG-Sutter Version 2.0 Model
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Figure 5-98. Losing and Gaining Streams, ICONS

Sutter Subbasin GSP Amendment

5-183

October 2026



Chapter 5: Basin Setting Groundwater Conditions

5.2.7.1 Depletions of Interconnected Surface Water

Depletions of interconnected surface water refers to reductions in flow or water levels of
interconnected surface waters due to groundwater pumping. In other words,
groundwater pumping causes changes to flow paths and alters the net stream gain/loss.
A full description of depletions and the mechanics of depletions is beyond the scope of
this document. Additional resources are available in three technical papers released by
DWR: Depletions of Interconnected Surface Water: An Introduction (DWR, 2024a),
Techniques for Estimating Interconnected Surface Water Depletion Caused by
Groundwater Use (DWR, 2024b), and Examples for Estimating Interconnected Surface
Water Depletion Caused by Groundwater (DWR, 2024c). The final technical
paper/guidance document has not yet been released as of October 2026.

Depletions cannot be measured directly because they represent the difference between
surface water flows with groundwater pumping in place, which can be measured, and
surface water flows without groundwater pumping in place, which cannot be easily
measured. Therefore, quantifying depletions requires the modeling comparison of
stream gains/losses between a With-Pumping scenario and a Without-Pumping
scenario. The With-Pumping scenario is the C2VSimFG-Sutter Version 2.0 historical
conditions model, discussed further in Section 5.3 and also in the model report included
in Appendix 5-F. A Without-Pumping scenario was also created based on the historical
C2VSimFG-Sutter Version 2.0 that removed all groundwater pumping in the entire
model. This includes groundwater pumping for agriculture (including groundwater
substitution transfer pumping), rural residential and urban groundwater pumping, and
pumping for managed wetlands. The entire model was impacted, which includes areas
outside of Sutter Subbasin in Butte Subbasin and Colusa Subbasin. The sections below
summarize the quantity, timing, and location of recent depletions of interconnected
surface water. The model report in Appendix 5-F includes a thorough discussion of
each category.

Time periods discussed in this section do not match the historical time period of WY
1996-2025 used to discuss stream gains and losses above. In order to capture only the
current or recent depletions, WY 2021-2025 was used as it best represents recent
depletions and matches the Current Conditions time period in the water budgets in
Section 5.3. Additionally, since streams can take years to decades to fully reflect the
effects of a change in pumping, any earlier in the simulation period is not fully
representing the true recent stream depletion.

5.2.7.2 Depletions of Interconnected Surface Water Quantity

The current depletion is based on the recent five-year average (WY 2021-2025) and is
estimated to be 89 thousand acre-feet (TAF) per year. Table 5-14 summarizes the
Sutter Subbasin depletion for the last five years of the model period and is referenced
further in the sections below.
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Table 5-14. 5-Year (2021-2025) Average Annual Depletions by Stream

Water
Bypass River River | Subbasin®
40 36 18 94
21 92

2021 Critical
2022 Critical 41 30
2023 Wet 40 26 20 86
2024  Above Normal 38 28 19 85
2025  Above Normal 38 31 19 88
5-Year Average*
WY 2021-2025 40 30 19 89

*Note: Summations and averages may not match the numbers in the
table. This is due to the rounding of model results.

5.2.7.3 Depletions of Interconnected Surface Water Timing

Depletions occur in every water year type and in every month of the simulation.
Because the five-year period (WY 2021-2025) used to estimate current depletion does
not contain any Below Normal or Dry water year types, a ten-year (WY 2016-2025)
average period was used to estimate depletions for each water year type. Table 5-15
presents ten-year average annual depletions by water year type and shows that
generally wetter years have lower depletions and drier years have higher depletions.
The five-year period (WY 2021-2025) was used to calculate average depletions by
month (Table 5-16). Table 5-16 shows that monthly depletions are estimated to be
between seven to ten percent of the annual total, with slightly lower depletions in
January through April and slightly higher depletions in July and August. Both water year
type and monthly averages do not present strong trends in terms of the timing of
depletions of interconnected surface water. This is because depletions in any given
month or water year reflect pumping over many prior years, not just the pumping
occurring in that month or year.

Table 5-15. 10-Year (2016-2025) Average Annual Depletions by Water Year Type
Average Annual

Water Year Type | pepletion (TAF per yar)
Wet 88
Above Normal 86
Below Normal 102
Dry 90
Critical 93
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Table 5-16. 5-Year (2021-2025) Average Depletions by Month
Average Depletion
(TAF per year)

October 7.9 (9%)
November 7.1 (8%)
December 6.8 (8%)

January 6.4 (7%)

February 6.2 (7%)

March 5.9 (7%)
April 6.2 (7%)
May 7.8 (9%)
June 8.4 (9%)
July 9.0 (10%)

August 9.2 (10%)
September 8.4 (9%)

Total 89.2 (100%)

5.2.7.4 Depletions of Interconnected Surface Water Location

Averaged over the most recent five years of the simulation period (WY 2021-2025),
depletions within the Sutter Subbasin are generally distributed as follows (Table 5-14):

o Sutter Bypass: 44% or 40 TAF per year
e Sacramento River: 34% or 30 TAF per year
e Feather River: 22% or 19 TAF per year

The Sutter Bypass, which is almost wholly within Sutter Subbasin, is most impacted by
the Without-Pumping scenario as it is not managed by upstream releases as the
Sacramento and Feather River are, and therefore has more depletions along it as
compared to Sacramento River and Feather River. Since Sacramento River and
Feather River are both on the border of Sutter Subbasin and are shared with adjacent
groundwater subbasins, depletions from those streams may also be included in shallow
subsurface flows in the model.

5.2.8 Groundwater Dependent Ecosystems

Groundwater dependent ecosystems (GDEs) are defined as “ecological communities or
species that depend on groundwater emerging from aquifers or on groundwater
occurring near the ground surface” (GSP Emergency Regulations § 351(m)).
Identification of GDEs is used to assess whether groundwater management could affect
the beneficial uses of groundwater associated with GDEs.

In the Sutter Subbasin, GDEs exist primarily where vegetation is reliant on shallow
groundwater supply for survival. Therefore, the identification of GDEs in the Sutter
Subbasin was generally based on the following question: “Would the ecosystem exist if
groundwater levels were deeper?” If the answer is “no,” then it was determined to be a
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GDE; if “yes,” then it was not selected as a GDE. This analysis demonstrates the nature
of shallow groundwater as critical to maintaining ecosystem health.

To identify GDEs, an analysis of the Natural Communities Commonly Associated with
Groundwater (NCCAG) dataset was performed (DWR, 2018). Developed by DWR,
California Department of Fish and Wildlife (CDFW), and The Nature Conservancy, the
NCCAG database was created by reviewing publicly available State and federal agency
maps of California vegetation, wetlands, springs, and seeps and by conducting a
screening process to retain types and locations commonly associated with groundwater.
Two classes of the results were defined: 1) wetland features commonly associated with
the surface expression of groundwater under natural, unmodified conditions and 2)
vegetation types commonly associated with the subsurface presence of groundwater
(i.e., phreatophytes).

Noting that no land use protections are conferred on GDEs or NCCAGs through this
document or other documents, the distinction between GDEs and NCCAGs that are not
GDEs is important from a management perspective. As noted above, SGMA focuses on
beneficial uses, rather than on the simple existence of surface water and other possible
GDEs. Management of NCCAGs may require more focus on land use or irrigation
activities more so than groundwater management. The analysis methodology to identify
GDEs was developed to focus groundwater management activities on the most
appropriate areas.

Potential GDEs in normal (2013), dry (2015), and wet (2017) years in the Sutter
Subbasin were identified through the creation of elimination criteria. GDEs identified
under each water year type were retained for further consideration.

The following criteria identify NCCAG areas with likely access to non-groundwater
supplies that were removed from consideration as potential GDEs, as shown in Figure
5-99 through Figure 5-101:

1. Areas with a depth to groundwater greater than 30 feet during winter months
(January through March) — Oak trees are considered the deepest-rooted plant in
the region with a root zone of roughly 25 to 30 feet, with mature trees reaching
rooting depths of up to 80 feet. Groundwater depths deeper than 80 feet are highly
unlikely to support vegetative growth dependent on groundwater, as groundwater
in such areas would be inaccessibly deep. In evaluating available groundwater
level data during the winter (January through March) of 2013, 2015, and 2017 used
in this analysis, all groundwater levels in the Sutter Subbasin were shallower than
30 feet with the exception of a depression anomaly observed near the Sutter
Buttes in 2017 (a wet year). Therefore, the 30-foot depth was used as a threshold
identifying GDEs, except in the area of depression. NCCAGs in the area impacted
by the depression anomaly in 2017 are retained as potential GDEs until further
evaluation is performed.

2. Areas adjacent to losing surface water bodies — Rivers and streams recharge
groundwater systems in the Sutter Subbasin. It was assumed that vegetation
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within 150 feet of such areas would be accessing this surface water recharge and
therefore dependent on surface water flows, not groundwater. As such, NCCAGs
within 150 feet of rivers and streams were eliminated from consideration as a GDE.

3. Areas adjacent to irrigated lands — Irrigated areas benefit not only targeted crops
but surrounding vegetation through the recharge of groundwater systems with
applied surface water. Therefore, NCCAGs within 50 feet of Fish and Wildlife
Service-irrigated land, State-irrigated land, and irrigated farmland were eliminated
from consideration as a GDE. A 150-foot elimination buffer was used for irrigated
rice cropland due to extent of percolation and lateral seepage associated with rice
fields that apply surface water, resulting in more extensive recharge of the
underlying aquifer and adjacent areas than typical irrigation methods for other
crops.

As previously noted, in determining which lands to remove from possible GDE
consideration, the following question was asked: “Would the ecosystem exist if
groundwater levels were deeper?” If the answer was “yes,” the area in question was
subject to the other steps of GDE identification process. For areas with supplemental
water delivery, if the answer was “no”, the ecosystem was considered to be dependent
on the supplemental water deliveries unless, based on plant type, the ecosystem would
exist if groundwater levels were deeper. Similarly, NCCAGs that are not adjacent to
irrigated fields were further considered as potential GDEs, subject to the requirements
of the other steps of the GDE identification process.

Agricultural lands are dependent on reliable water supplies to ensure a successful
harvest, and substantial surface water or deeper groundwater is used to irrigate crops in
the Sutter Subbasin. Such irrigation benefits not only the crops but also surrounding
vegetation. Away from this water supply, NCCAGs are dependent on groundwater
rather than water from the irrigated field. Without the adjacent irrigated field, if the
answer to “Would the ecosystem not exist if groundwater levels were deeper?” is “yes,”
the area was subject to the other steps in the GDE identification process. While with
adjacent irrigated agriculture if the answer is “no, the ecosystem would exist if
groundwater levels were deeper,” these areas are assumed to be accessing irrigation
water from the field. NCCAGs farther than 150 feet from irrigated rice and areas farther
than 50 feet from other irrigated agriculture were assumed to be unable to access
irrigation water.

Losing streams are streams that recharge the groundwater system; this requires
groundwater levels that are lower than stage in the stream and that are progressively
lower away from the stream. Areas with losing streams were identified using the
C2VSimFG-Sutter Version 2.0. In identifying GDEs under such a situation, the question
of “Would the ecosystem not exist if groundwater levels were deeper?” was asked. If the
answer was deemed “no, the ecosystem would exist if groundwater levels were
deeper,” these areas are assumed to be accessing water flowing out of the stream.
NCCAGs not within 150 feet of streams within the losing-stream area were assumed to
be GDEs, subject to the other steps in the evaluation process.
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Based on the screening process above, all remaining NCCAG areas were identified as
potential GDEs, as shown in Figure 5-102 through Figure 5-104. The results of the
GDE analysis are shown in the two NCCAG habitat classes: vegetation and wetlands.
Potential GDEs have been identified along the Feather River and the most northeastern
portion of the Sutter flyway. Due to potential inaccuracies in the wet year groundwater
depth data in 2017, NCCAGs within the area of depression anomalies (as shown by the
hatched area in Figure 5-101 and Figure 5-104) in the northwestern portion of the
Subbasin were assumed to be potential GDEs in the wet year, as they had qualified in
the normal and dry years, until further evaluation is performed. Table 5-17 includes all
species within the Sutter Subbasin region, as identified by TNC, that have been
observed or have the potential to exist within the region and may be reliant on
groundwater (TNC, n.d.). Further efforts in GDE mapping will be performed as part of
subsequent 5-Year GSP Updates to further confirm the presence of and refine the
delineation of GDEs in the Sutter Subbasin, using the preliminary analyses contained in
this multi-year evaluation approach as a starting point for further analyses (refer to
Section 7.1.6.3.1 for more information about GDE mapping confirmation).
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Figure 5-99. GDE Elimination Criteria in Sutter Subbasin, Normal Year (2013)
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Figure 5-100. GDE Elimination Criteria in Sutter Subbasin, Dry Year (2015)
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Figure 5-101. GDE Elimination Criteria in Sutter Subbasin, Wet Year (2017)
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Figure 5-102. Potential GDEs in Sutter Subbasin, Normal Year (2013)
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Figure 5-103. Potential GDEs in Sutter Subbasin, Dry Year (2015)

Sutter Subbasin GSP Amendment

5-194 October 2026



Chapter 5: Basin Setting Groundwater Conditions

Gray Lodge
Wildlite Area

Dekvan
National

SACRAMENTE bt fFy e e meeean
18 ’

Colusa
Mational
Wild life

Sutter

Qlive hurst

Sutter
National

Dunnigan

Pleasant
Crow
K o
Potential GDEs in Dry Year (2017) [_"L\\”Lm_x
| I NCCAG Wetland g z
NCCAG Vegetation
V
o, Inaccuracies in Depth to Water Data . B
‘ AMERI(|AN BASIN
Capav
Sutter Subbasin GSP | —— " A
Potential Groundwater Dependent %’.J """"" Beseralt A mom
©
Ecosystems (GDEs) & Major River &CURRAN
0 125 25 5 Project #: 0011649.00
I E— o5 Map Created: May 2021

Third Party GIS Disclaimer: This map is for reference and graphical purposes only and should not be relied upon by third parties for any legal decisions,
Any reliance upon the map or data contained herein shall be at the users’ sole risk. Data Sources: California Department of Water Resources, ESRI, NOAA, USGS

Figure 5-104. Potential GDEs in Sutter Subbasin, Wet Year (2017)
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Table 5-17. List of Potential Freshwater Species, Sutter Subbasin

. iips Federal Protection State Protection
Scientific Name
Status Status

Ambystoma californiense
Rana boylii

Agelaius tricolor

Antigone canadensis tabida
Athene cunicularia

Branta hutchinsii leucopareia
Buteo swainsoni

Coccyzus americanus
occidentalis

Laterallus jamaicensis
coturniculus

Melospiza melodia

Nycticorax nycticorax
Riparia riparia

Spinus lawrencei

Vireo bellii pusillus
Branchinecta lynchi
Lepidurus packardi
Linderiella occidentalis
Amsinckia lunaris
Astragalus tener var. ferrisiae
Brasenia schreberi
Cuscuta obtusiflora var.
glandulosa

Delphinium recurvatum

Hibiscus lasiocarpos var.
occidentalis

Layia septentrionalis

Common Name

California tiger salamander
foothill yellow-legged frog
tricolored blackbird

greater sandhill crane

burrowing owl

cackling (Aleutian Canada) goose
Swainson's hawk

western yellow-billed cuckoo

California black rail

song sparrow ("Modesto"
population)

black-crowned night heron
bank swallow

Lawrence's goldfinch

least Bell's vireo

vernal pool fairy shrimp
vernal pool tadpole shrimp
California linderiella
bent-flowered fiddleneck
Ferris' milk-vetch
watershield

Peruvian dodder
recurved larkspur
woolly rose-mallow

Colusa layia

Amphibians
Amphibians
Birds
Birds
Birds
Birds
Birds

Birds
Birds

Birds

Birds

Birds

Birds

Birds
Crustaceans
Crustaceans
Crustaceans
Dicots
Dicots
Dicots

Dicots
Dicots
Dicots

Dicots

Threatened
None
None
None
None
Delisted
None

Threatened
None

None

None

None

None
Endangered
Threatened
Endangered
None

None

None

None

None
None
None

None

Threatened
Endangered
Threatened
Threatened
None

None
Threatened

Endangered
Threatened

None

None
Threatened
None
Endangered
None

None

None

None

None

None

None
None
None

None
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Scientific Name Common Name Federal Protection
Status

State Protection

Status
Monardella venosa veiny monardella Dicots None None
g:l\(/:rriretla leucocephala ssp. Baker's navarretia Dicots None None
Pseudobahia bahiifolia Hartweg's golden sunburst Dicots Endangered Endangered
Tn /_cho_c_:or onis wrightii var. Wright's trichocoronis Dicots None None
wrightii
[()):;O;I;y nchus mykiss irideus steelhead - Central Valley DPS Fish Threatened None
Oncorhynchus tshawytscha chlr_mok salmon - Central Valley Fish Threatened Threatened
pop. 11 spring-run ESU
Pogonichthys macrolepidotus Sacramento splittail Fish None None
Spirinchus thaleichthys longfin smelt Fish Candidate Threatened
Thaleichthys pacificus eulachon Fish Threatened None
Northern Hardpan Vernal Pool  Northern Hardpan Vernal Pool Herbaceous  None None
Anthicus antiochensis Antioch Dunes anthicid beetle Insects None None
Anthicus sacramento Sacramento anthicid beetle Insects None None
Cicindela hirticollis abrupta Sacramento Valley tiger beetle Insects None None
dD_e smocerus californicus valley elderberry longhorn beetle Insects Threatened None
imorphus
Antrozous pallidus pallid bat Mammals None None
Dipodomys californicus eximius = Marysville California kangaroo rat Mammals None None
Erethizon dorsatum North American porcupine Mammals None None
Lasiurus blossevillii western red bat Mammals None None
Lasiurus cinereus hoary bat Mammals None None
Perognathus inornatus San Joaquin pocket mouse Mammals None None
Coastal and Valley Freshwater = Coastal and Valley Freshwater M
Marsh Marsh arsh None None
Gonidea angulata western ridged mussel Mollusks None None
Heteranthera dubia water star-grass Monocots None None
Sagittaria sanfordii Sanford's arrowhead Monocots None None
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. iege Federal Protection State Protection
Scientific Name Common Name
Status Status

Wolffia brasiliensis Brazilian watermeal Monocots None None
Emys marmorata western pond turtle Reptiles None None
Thamnophis gigas giant gartersnake Reptiles Threatened Threatened
Great Valley Cottonwood Great Valley Cottonwood Riparian N .

e Riparian None None
Riparian Forest Forest
,C__SgtrejsttValley Mixed Riparian Great Valley Mixed Riparian Forest Riparian None None
Great Valley Willow Scrub Great Valley Willow Scrub Riparian None None
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5.3 Water Budget

5.3.1 Water Budget Background

Water budgets are developed to provide a quantitative account of water entering and
leaving the Sutter Subbasin. Water entering and leaving the Subbasin includes flows at
the surface and in the subsurface environment. Water enters and leaves due to natural
conditions, such as precipitation and streamflow, and/or through human activities, such
as groundwater pumping or recharge from applied water. Additionally, the
interconnection between the groundwater system and rivers/streams accounts for other
components of the water budget. Figure 5-105 depicts the major components of a
water budget and their interconnection as presented in the context of surface and
groundwater systems.

Evapotranspiration
by water use sectar

! 1

Precipitation

Surface Surface water
water inflows Surface Water System outflows by
by source > (change in surface water storage) —p SOurce
Infiltration  Infiltration of  Infiltration of
of surface water applied water A A
Precipitation by source type by sourcetype 1 : Surface Water/
- - — - — — —— — l— — — — — Graundwater
. C *  Groundwater Groundwater| Interfoce
\ 4 \ 4 W extraction by discharge to
Sub-surface wateruse surface water
groundwater sector sources Sub-surface
inflows groundwater
> Groundwater System outflows
(change in groundwater storage) ——

N Basin Boundary

Figure 5-105. Generalized Water Budget Diagram

Quantities presented for the water budget components of the Sutter Subbasin provide
information on historical, current, and projected conditions as they relate to hydrology,
water demand, water supply, land use, population, climate variability, groundwater and
surface water interaction, and groundwater flow. This information can assist in the
management of the Subbasin by identifying the relationship between different
components affecting the water budget in the Subbasin, which provides context in the
development and implementation of strategies and policies to achieve and maintain
Subbasin groundwater sustainability conditions. Water budget quantities presented are
based on the simulation results from the California Central Valley Groundwater-Surface
Water Simulation Model — Fine Grid, Sutter Subbasin (C2VSimFG-Sutter) integrated
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water flow model. Results in this section utilize the C2VSimFG-Sutter Version 2.0
updated for the 2027 GSP Amendment.

C2VSimFG-Sutter was developed to be the primary analytical tool supporting the
development of the GSP water budgets and simulates WY 1986 through WY 2025. The
C2VSimFG-Sutter model was adapted from C2VSimFG v1.0, released by DWR in
December 2020, with updates to better represent local conditions (DWR SGMO, 2020).
C2VSimFG-Sutter Version 2.0 was completely updated from C2VSimFG-Sutter Version
1.0 utilized for the original GSP. C2VSimFG-Sutter Version 2.0 features a clipped model
domain to focus the updates on Sutter Subbasin and immediately surrounding areas.
The updated model version also has model layering refined based on the State’s AEM
survey results with a new shallow layer specifically added to aid in the simulation of
interconnected surface waters. More details regarding the update and calibration of
C2VSimFG-Sutter Version 2.0 model are included in the model report (Appendix 5-F).
Water budget results shown in this section of the GSP represent only the water budgets
of the Subbasin. Simulated flows from Sutter Subbasin to surrounding groundwater
subbasins are also derived from C2VSimFG-Sutter Version 2.0.

Consistent with the GSP Emergency Regulations §354.18, the water budgets presented
in this document encompass the combined surface and groundwater system of the
Sutter Subbasin. The Subbasin water budget focuses on the full water year (12 months
spanning October 1 of the previous year to September 30 of the year in question), with
some consideration of monthly variability.

The GSP Regulations require that the annual water budget quantify three different
conditions: historical, current, and projected. Budgets are developed to capture typical
conditions during these time periods. Typical conditions are developed by selecting
historical hydrologic periods that incorporate droughts, wet periods, and normal periods.
By incorporating these varied conditions within the budgets, the Subbasin is analyzed
under varying hydrologic conditions, such as drought or very wet events, along with
long-term averages.

This GSP relies on historical hydrology to identify time periods for water budget analysis
and uses the C2VSimFG-Sutter model and associated data to develop the water budget
and resulting budget estimates. The water budget components developed for the Sutter
Subbasin are based upon estimates developed from historical and projected data as
well as modeling assumptions. As the availability of data continues to improve, the
water budget assumptions may be refined in the future, the water budget may change,
and the conclusions and recommendations derived from the water budget may also
change.

5.3.2 Identification of Hydrologic Periods

The historical hydrologic periods used in this GSP were selected to meet the SGMA
requirements for developing historical, current, and projected conditions water budgets.
The GSP Regulations require that the projected conditions water budget reflect at least
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a 50-year hydrologic period in order to project how the Subbasin’s surface and
groundwater systems may react under long-term average hydrologic conditions.
Consistent with the Regulations, the minimum 50-year historical record characterizes
future conditions with respect to precipitation, evapotranspiration, and streamflow.
Historical precipitation or rainfall in the Sutter Subbasin was used to identify a
hydrologic period that would provide a representation of wet and dry periods and long-
term average conditions needed for water budget analyses. Rainfall data for the
Subbasin are derived from the PRISM (Precipitation-Elevation Regressions on
Independent Slopes Model) dataset of DWR’s California Simulation of
Evapotranspiration of Applied Water (CALSIMETAW) model. PRISM is a spatial
estimation of rainfall data developed using monitoring network point data and
interpolated using a variety of factors (OSU, 2026).

Wet and dry hydrologic periods were identified by evaluating various historical periods
between which average precipitation was similar to the long-term average precipitation
conditions and that had representative water year type distributions using the
Sacramento Valley Water Year Hydrologic Classification (DWR, 2026a). In the original
GSP, the 20-year period between WY 1996 and WY 2015 was found to have the same
amount of average precipitation as the 99-year long-term average precipitation from
1922-2020. Using the C2VSimFG-Sutter Version 2.0 precipitation, the updated 30-year
period between WY 1996-2025 has the same average precipitation as WY 1996-2015
(19.1 inches) and is reasonably close to the average precipitation from WY 1986-2025
(19.4 inches).

For the original GSP, the year selected as representative of current conditions was WY
2013. This was updated to an average of recent historical years from WY 2021-2025 for
the 2027 GSP Amendment. WY 2021-2025 has an annual average rainfall of 17.3
inches, and has land use, demands, and surface water supplies similar to current
values. For this reason, the average of WY 2021-2025 in the historical calibration was
selected to best represent the Subbasin current conditions.

Figure 5-106 shows the Subbasin annual precipitation, average precipitation, and
cumulative departure from mean precipitation in each year. This plot represents the
spatially-averaged precipitation across Sutter Subbasin elements. The long-term
average precipitation is subtracted from annual precipitation within each water year to
calculate the departure from average precipitation for each water year. Wet years have
a positive departure, dry years have a negative departure, and a year with exactly
average precipitation would have zero departure. Starting at the first year analyzed, the
departures are added cumulatively for each year. For example, if the departure for Year
1 is 5 inches and the departure for Year 2 is -2 inches, the cumulative departure would
be 5 inches for Year 1 and 3 inches (5 plus -2) for Year 2. Figure 5-106 includes bars
displaying annual precipitation for each water year from 1986 through 2025 and a
horizontal line representing the average precipitation of 19.4 inches. The cumulative
departure from average precipitation is based on these data sets and is displayed as a
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line that highlights wet periods with upward slopes (positive departure) and dry periods
with downward slopes (negative departure). More severe events are shown by steeper
slopes and greater changes. For example, a recent drought period can be observed as
a decline between 2011 and 2016 where there is approximately a 3.4-inch decline per

year in cumulative departure within that 6-year period.

The PRISM estimates for rainfall in the Subbasin were confirmed by comparing the
cumulative departure from average precipitation results to the water year types in the
Sacramento Valley Water Year Hydrologic Classification (DWR, 2026a), which
classifies WYs 1901 through 2025 as wet, above normal, below normal, dry, and critical
based on inflows to major reservoirs or lakes. Wet (W) or Above Normal (AN) years
generally show upward sloping cumulative departures, while Below Normal (BN), Dry
(D), or Critical (C) water year types show downward trending cumulative departures
(Figure 5-106).

40 40

Annual Precipitation (inches)
Cumulative Departure from Average (inches)

Water Year (Sacramento Valley Water Year Type)

[ Annual Precipitation = = Average Precipitation Cumulative Deviation from Average Precipiation

Figure 5-106. Historical Precipitation and Cumulative Departure from Mean
Precipitation
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5.3.3 Use of C2VSimFG-Sutter Version 2.0 and Associated Data in Water Budget
Development

This GSP includes water budgets developed utilizing the C2VSimFG-Sutter Version 2.0
model, a fully integrated surface and groundwater flow model covering Sutter Subbasin.

With C2VSimFG-Sutter Version 2.0 as the underlying framework, four model scenarios
were developed representing historical, current, projected conditions, and projected
conditions with climate change in the Sutter Subbasin, as discussed below:

o Historical conditions water budget represents the average over the historical
model period from WY's 1996 through 2025 (30 years).

e Current conditions water budget is an average of recent years in the historical
model calibration that represent current trends in level of development, water supply,
and water demand. WYs 2021-2025 were selected to represent current conditions.

¢ Projected conditions water budget represents estimated long-term conditions of
the Subbasin under the foreseeable future level of development over a long-term
period of hydrologic conditions (averaged by water year type from the 20-year period
of WYs 1996 through 2015 and repeated three times).

¢ Projected conditions water budget with climate change represents estimated
long-term conditions of the Subbasin under the foreseeable future level of
development over a long-term period of hydrologic conditions (averaged by water
year type from the 20-year period of WYs 1996 through 2015) with additional
modifications to precipitation, evapotranspiration, and streamflow to reflect impacts
of climate change.

5.3.4 Water Budget Definitions and Assumptions

Definitions and assumptions for the historical, current, and projected conditions (without
and with climate change) water budgets are provided in the sections below and
summarized in Table 5-18.
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Table 5-18. Summary of Water Budget Assumptions — Historical, Current, and

Water Budget
Type
Tool C2VSimFG-
Sutter
Scenario Historical
Calibration
Hydrologic
Years (WYs) 1996-2025
Level of Historical 2
Development
Agricultural ce 1o
Demand 2 Historical
Urban Demand Historical 2
Managed
Wetlands Historical
Demand
Water Supplies Historical 2

Current

C2VSimFG-
Sutter

Current
Conditions

2021-2025

Current
(2021-2025)

Current
(2021-2025)

Current
(2021-2025)

Current
(2021-2025)

Current
(2021-2025)

Projected Periods

Projected
Conditions

C2VSimFG-Sutter

Projected
Conditions

1996-2015 3

Projected 2040
conditions based
on local
information '

Projected based
on recent historical
local data from
2006-2025

Projected based
on recent historical
population growth

rates from 2006-

2025

Projected based
on recent historical

local data from

2006-2025

Projected based
on recent historical
local data from
2006-2025

Projected
Conditions with
Climate Change

C2VSimFG-Sutter

Projected
Conditions with
Climate Change

1996-2015 3

Projected 2040
conditions based on
local information '

Projected based on
recent historical
local data from

2006-2025,
increased to reflect
2070 climate
change conditions

Projected based on
recent historical

population growth

rates from 2006-
2025
Projected based on
recent historical
local data from
2006-2025
Projected based on
recent historical
local data from
2006-2025,
modified to reflect
2070 climate
change conditions

" Yuba City and Live Oak are assumed to build out to sphere of influence boundaries.
2 For more information on historical assumptions, see the model report (Appendix 5-F).
3 Hydrologic years WYs 1996-2015 are repeated 3 times for a total of 60 years of projected water year

types.
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5.3.41 Assumptions Used in the Historical Water Budget

The historical water budget is intended to evaluate availability and reliability of past
surface water supply deliveries, aquifer response to water supply, and demand trends
relative to water year type. The historical water budget period of the C2VSimFG-Sutter
Version 2.0 model reflects the historical conditions in the Sutter Subbasin over WYs
1996 through 2025. The hydrologic period has an average annual precipitation of
approximately 19.1 inches and includes the recent 2012-2016 and 2020-2022 droughts,
the wetter years of 1996-2000, and periods of normal precipitation. The GSP
Regulations require the use of a minimum of 10 years to develop the historical water
budget.

Calibration of the historical model was focused on the clipped area of C2VSimFG-Sutter
Version 2.0 covering the Sutter Subbasin and select areas around the Subbasin. A
focused effort on groundwater level calibration was made to ensure interbasin flows
were simulated accurately. Additional details of the data used in the development of the
historical calibration can be found in the model report (Appendix 5-F).

The historical water budget includes the following:

e Hydrologic Period: WYs 1996 through 2025 (30-year hydrology)
e Stream Flows: Historical stream gages

e Reservoir Operations: While Oroville Dam, Nimbus Dam, and Shasta Dam (among
others) lie upstream and mediate flow into the Sacramento and Feather Rivers,
there are no reservoir operations modeled within the C2VSimFG-Sutter Version 2.0
boundary.

e Land Use and Cropping Patterns: Based on the published C2VSimFG v1.0 with
time series extended using the DWR Statewide Crop Mapping for WY 2016 and
2018-2024.

e Urban Water Demand: Calculated for the Subbasin’s urban areas, including the
cities of Yuba City and Live Oak. Demands for other domestic areas are estimated
based on rural population. Urban water demand is based on:

o Urban water use is based on the published C2VSimFG v1.0.

o Urban center population was estimated based on data from the U.S. Census and
updated using local data.

o Surface Water Deliveries: Deliveries to agricultural and urban areas based on the
published C2VSimFG v1.0 with refinements due to local agency information.

e Groundwater Pumping: Simulated by C2VSimFG-Sutter Version 2.0.

o Data on private pumping were not available on a consistent basis across the
model, so private pumping was estimated as that which would be required to
meet agricultural and rural residential water needs using the C2VSimFG-Sutter
Version 2.0 model.
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5.3.4.2 Assumptions Used in the Current Conditions Water Budget

The current conditions water budget represents a recent level of development and
agricultural demand.

The current conditions water budget includes the following assumptions:

¢ Hydrologic Period: WYs 2021-2025
e Stream Flows: WY 2021-2025 average

e Reservoir Operations: While Oroville Dam, Nimbus Dam, and Shasta Dam (among
others) lie upstream and mediate flow into the Sacramento and Feather Rivers,
there are no reservoir operations modeled within the C2VSimFG-Sutter Version 2.0
boundary.

e Land Use and Cropping Patterns: Consistent with the historical model for WY's
2021-2025. Land use from WY's 2021-2025 is considered to represent current
conditions based on local knowledge that land use has changed relatively little in
recent years.

e Urban Water Demand: Urban water demands are consistent with the historical
model WY's 2021-2025 and calculated for all the urban areas in the model, including
the City of Yuba City and the city of Live Oak.

e Surface Water Deliveries: Consistent with the historical model for WYs 2021-2025.
e Groundwater Pumping: Simulated by C2VSimFG-Sutter Version 2.0.

o Data on private pumping were not available on a consistent basis across the
model, so private pumping was estimated as that which would be required to
meet agricultural and rural residential water needs using the C2VSimFG-Sutter
Version 2.0 model.

5.3.4.3 Assumptions Used in the Projected Conditions Water Budget

The projected conditions water budget is intended to assess the conditions of the
Subbasin under future conditions of water supply and agricultural and urban demand.
The projected conditions scenario applies future land and water use conditions and
uses a 60-year hydrologic period. The model is assumed to represent 2042 conditions
in progress toward full buildout. These conditions are represented using projected
population, land use, and water demand and supply projections. Assumptions used in
the projected conditions scenario under potential climate change conditions (changes to
precipitation, stream flows, and evapotranspiration) are presented in Section 5.3.4.4.

The projected conditions scenario includes the following conditions:

e Hydrologic Period: WYs 2006 through 2025, repeated three times for a 60-year
projected hydrology.

e Stream Flows, Evapotranspiration, and Precipitation: Historical WY 1996-2015
time series were averaged using aggregated water year types and applied to the
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projected water year type sequence throughout the 60-year simulation period.
Historical WYs 1996 through 2015 were utilized to minimize extreme variations in
hydrology found in recent years of the historical model. Extreme hydrology is tested
in the projected conditions with climate change scenario.

e Reservoir Operations: Unchanged from historical model.

e Land Use and Cropping Patterns: Land use is based on the previous projected
conditions and relies on local information received from the Sutter Subbasin GSAs
on expected changes to their crop distribution at the end of the historical model. The
city of Live Oak and City of Yuba City are assumed to be built out to their sphere of
influence boundaries. Land use is averaged using aggregated water year types and
applied to the projected water year type sequence throughout the 60-year simulation
period.

e Urban Water Demand: Calculated for all the urban areas in the model, including the
city of Live Oak and City of Yuba City, based on growth applied to the last year of
the historical simulation (WY 2025). Population in Sutter Subbasin is assumed to
grow at the same rate as it did in the last 12 years of the historical simulation,
projected out to 2050.

e Agricultural Operations: Operations in the projected model are based on the
conditions simulated at the end of the historical model.

o Surface Water Deliveries: Based on the historical diversion time series. The most
recent 12 years of diversions were averaged by water year type. These diversions
were projected into the future using the 60-year hydrologic period to determine the
pattern of water year types.

¢ Groundwater Pumping: Simulated by C2VSimFG-Sutter Version 2.0.

o Data on private pumping were not available on a consistent basis across the
model, so private pumping was estimated as that which would be required to
meet agricultural and rural residential water needs using the C2VSimFG-Sutter
Version 2.0 model.

5.3.4.4 Assumptions Used in the Projected Conditions with Climate Change
Water Budget

The projected conditions water budget with climate change is intended to assess the
impact of climate change under future conditions of water supply and agricultural and
urban demand. The projected conditions with climate change scenario applies the same
future land and water use conditions as the projected conditions scenario and uses the
same simulated 60-year hydrologic period that is used in the projected conditions
scenario. The climate change impacts evaluated in the model are assumed to represent
2070 precipitation, evapotranspiration, and streamflow conditions. Climate change
conditions were estimated using 2070 central tendency datasets provided by DWR.
These datasets were derived from output produced by an ensemble of global climate
models chosen by DWR to best represent impacts of climate change in California.
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Further detail on how these datasets were developed and adapted to the Sutter
Subbasin can be found in Appendix 5-F.

The projected conditions with climate change scenario includes the following conditions:

e Hydrologic Period: WY's 2006 through 2025, repeated three times for a 60-year
projected hydrology.

e Stream Flows and Precipitation: Historical WY 1996-2015 time series were
averaged using aggregated water year types and applied to the projected water year
type sequence throughout the 60-year simulation period, modified by watershed-
specific perturbation factors reflecting 2070 climate change conditions provided by
DWR.

e Reservoir Operations: Unchanged from historical model.
e Land Use and Cropping Patterns: Same as projected conditions model.

e Urban Water Demand: Same as projected conditions model. Urban landscape
evapotranspiration is increased to reflect increasing temperatures under 2070
climate change conditions using the Variable Infiltration Capacity (VIC) model-
derived perturbation factors provided by DWR.

e Agricultural Operations: Operations in the projected model are based on the
conditions simulated at the end of the historical model. Agricultural
evapotranspiration is increased to reflect increasing temperatures under 2070
climate change conditions using VIC model-derived perturbation factors provided by
DWR.

o Surface Water Deliveries: Same as projected conditions model.
e Groundwater Pumping: Simulated by the C2VSimFG-Sutter model.

o Data on private pumping were not available on a consistent basis across the
model, so private pumping was estimated as that which would be required to
meet agricultural and rural residential water needs using the C2VSimFG-Sutter
Version 2.0 model.

5.3.5 Water Budget Estimation

The C2VSimFG-Sutter Version 2.0 model simulates the major hydrologic processes
that affect the surface and groundwater systems in the Sutter Subbasin. The major
hydrologic processes can be represented by separate water budgets which detail
inflows and outflows occurring at the surface scale (budget balancing how demands on
urban, agricultural, and native lands are met by rainfall, surface water deliveries
available from streamflow, or groundwater pumping) and at the groundwater scale
(budget detailing flows occurring within the groundwater aquifers of the Subbasin).
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The primary components of the surface system are:
e Inflows:
o Precipitation
o Surface water supplies to meet agricultural, urban, or managed wetlands uses

o Groundwater pumping (i.e., groundwater supplies to meet agricultural, urban,
industrial, and managed wetlands uses)

o Riparian intake from streams
e Outflows:
o Evapotranspiration
o Runoff to the stream system
o Return flow to the stream system

o Deep percolation from precipitation, applied water (surface water and
groundwater) for agricultural lands, outdoor water use in urban areas or for
industrial purposes, and refuge use

The primary components of the groundwater system are:
e Inflows:

o Deep percolation from precipitation, applied water (surface water and
groundwater) for agricultural lands, outdoor water use in the urban areas or for
industrial purposes, and refuge use

o Stream seepage (i.e., losses from Sacramento River, Feather River, and Sutter
Bypass to the groundwater system)

o Conveyance seepage
o Subsurface inflow (i.e., from surrounding subbasins and the Sutter Buttes)
e Outflows:

o Groundwater outflow to streams (i.e., loss from the groundwater system to or
stream gains for Sacramento River, Feather River, and Sutter Bypass)

o Groundwater pumping (i.e., groundwater supplies to meet agricultural, urban,
industrial, and managed wetlands uses)

o Subsurface outflow (i.e., to surrounding subbasins)

e Change in Groundwater Storage (Inflows Minus Outflows): This reflects average
annual change in groundwater storage.
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The estimated water budgets for the historical, current conditions, projected conditions,
and projected conditions with climate change scenarios are provided below, with results
summarized in Table 5-19 and Table 5-20.
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Table 5-19. Average Annual Surface System Water Budget Components
Historical Current Projected Projected Conditions
Calibration Conditions Conditions With Climate Change
(AF/year) (AF/year) (2070 CT) (AF/year)
WY 2006-2015 wy 2_006-20_15 Re_peated 3
. Times with Climate
Repeated 3 Times

Component

(AF/year)

Hydrologic Period WY 1996-2025 WY 2021-2025

Change
Inflows
Precipitation 45_5,000 41 _1 ,000 45_1 ,000 47_5,000
(19 inches) (17 inches) (19 inches) (20 inches)
Surface Water Delivery ' 580,000 591,000 561,000 560,000
Agricultural 520,000 510,000 445,000 445,000
Urban 14,000 15,000 15,000 15,000
Managed Wetlands 46,000 66,000 101,000 100,000
Groundwater Pumping 138,000 139,000 223,000 240,000
Agricultural 127,000 127,000 182,000 198,000
Urban 10,000 11,000 26,000 26,000
Managed Wetlands 1,000 1,000 15,000 16,000
Riparian Intake from Streams ? 20,000 24,000 15,000 15,000
Total Inflow 1,193,000 1,165,000 1,250,000 1,290,000
Outflows
Evapotranspiration 3 649,000 658,000 671,000 693,000
Agricultural 527,000 544,000 569,000 589,000
Urban 13,000 15,000 25,000 26,000
Managed Wetlands 5,000 5,000 20,000 20,000
Native and Riparian Vegetation 104,000 94,000 57,000 58,000
Runoff to Streams * 145,000 123,000 122,000 146,000
Return Flow to Streams ° 227,000 235,000 256,000 250,000
Agricultural 149,000 140,000 120,000 116,000
Urban 15,000 16,000 25,000 25,000
Managed Wetlands 36,000 57,000 77,000 76,000
Pond Drain 27,000 22,000 34,000 33,000
Deep Percolation © 172,000 150,000 200,000 200,000
Precipitation 67,000 54,000 73,000 74,000
Applied Surface Water ’ 85,000 78,000 91,000 88,000
Applied Groundwater 8 20,000 18,000 36,000 38,000
Total Outflow ° 1,193,000 1,166,000 1,249,000 1,289,000
Change in Storage '° 0 -1,000 1,000 1,000

Surface water deliveries shown in this table are the volumes of water delivered to the different areas of the Subbasin. These totals are after
losses due to evaporation and canal seepage. Differences between scenarios are due to differences in current and planned surface water

deliveries.

Riparian intake from streams is the portion of the riparian vegetation evapotranspiration met by stream flows. Differences between scenarios
may be due to availability of stream flows or extent of riparian vegetation, which may be affected by growth in urban areas.
Evapotranspiration is the demand required by agricultural land (i.e., crops); municipal and domestic areas (i.e., urban demands); and refuge,
native, and riparian areas. Differences in evapotranspiration are largely related to differences in urban areas between the scenarios and the
loss of agricultural or native/riparian land as urban growth occurs. Temperature increases under climate change account for higher

evapotranspiration rates under the projected conditions climate change scenario.

Runoff to the stream system is due to precipitation. As urban areas are assumed to have greater runoff of precipitation (resulting from more
paved area), the changes in runoff between the model scenarios are largely due to differences in the size of urban areas and the amount of
precipitation the occurs in the historical/current/projected scenarios.
Return flow to the stream system is due to applied water, either surface water or groundwater used for agricultural, urban, or managed wetland
purposes. Differences between the scenarios are primarily related to the urban growth in the projected conditions scenario causing higher
urban demand in relation to agricultural demand. This results in less applied water to irrigable lands that can return to the streams.

Deep percolation is the amount of infiltrated water ultimately reaching the groundwater system. The source of the water may be from
precipitation or applied water used for agricultural, urban, or managed wetland purposes. Differences between scenarios are related to
differences already noted between these sources of water and differences in the infiltration parameters related to land use.

Applied surface water is the volume of delivered surface water that leaves the surface system as deep percolation after agricultural, urban, and
managed wetland demands are met. Differences between scenarios are due to differences in current and planned surface water deliveries and

crop types.

Applied groundwater is the volume of delivered groundwater that leaves the surface system as deep percolation after agricultural, urban, and
managed wetland demands are met. Differences in demand largely drive the amount of groundwater pumped and therefore applied.

Summations in table may not match the numbers in the table. This is due to the rounding of model results.

0 Change in storage in the surface system water budget refers to the change in root zone soil moisture.
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Table 5-20. Average Annual Groundwater System Water Budget Components
Historical Current Projected Projected Conditions With
Component Calibration Conditions Conditions Climate Change (2070 CT)

(AF/year) (AF/year) (AF/year) (AFl/year)
WY 2006-2025 WY 2006-2025 Repeated 3

Hydrologic Period WY 1996-2025 WY 2021-2025 Repeated 3 Times = Times with Climate Change
Inflows
Deep Percolation ' 172,000 151,000 200,000 200,000
Precipitation ? 67,000 55,000 73,000 75,000
Applied Surface Water® 85,000 78,000 91,000 87,000
Applied Groundwater * 20,000 18,000 36,000 38,000
Stream Seepage® 87,000 90,000 96,000 110,000
Sacramento River 38,000 36,000 40,000 48,000
Feather River 12,000 18,000 13,000 17,000
Sutter Bypass 37,000 36,000 43,000 45,000
Land Subsidence Inflow 36,000 36,000 36,000 36,000
Conveyance Seepage 80,000 88,000 91,000 95,000
Subsurface Inflow © 30,000 34,000 41,000 41,000
Butte Subbasin 7,000 6,000 7,000 8,000
Colusa Subbasin 3,000 4,000 3,000 3,000
North American Subbasin 6,000 6,000 6,000 6,000
North Yuba Subbasin 10,000 10,000 10,000 11,000
South Yuba Subbasin 2,000 2,000 3,000 3,000
Wyandotte Creek Subbasin 14,000 17,000 15,000 16,000
Yolo Subbasin 8,000 9,000 6,000 7,000
Sutter Buttes 172,000 151,000 200,000 200,000
Total Inflow 375,000 365,000 423,000 441,000
Outflows
Groundwater Outflow to Streams ° 140,000 113,000 99,000 101,000
Sacramento River 56,000 52,000 46,000 49,000
Feather River 45,000 34,000 33,000 33,000
Sutter Bypass 39,000 27,000 20,000 19,000
Groundwater Pumping 7 138,000 139,000 223,000 240,000
Agricultural 127,000 127,000 182,000 198,000
Urban 10,000 11,000 26,000 26,000
Managed Wetlands 1,000 1,000 15,000 16,000
Subsurface Outflow & 101,000 108,000 101,000 100,000
Butte Subbasin 14,000 13,000 14,000 13,000
Colusa Subbasin 38,000 46,000 37,000 36,000
North American Subbasin 13,000 14,000 15,000 15,000
North Yuba Subbasin 4,000 5,000 4,000 4,000
South Yuba Subbasin 4,000 3,000 3,000 3,000
Wyandotte Creek Subbasin 2,000 2,000 2,000 2,000
Yolo Subbasin 26,000 25,000 26,000 27,000
Total Outflow 8 379,000 360,000 423,000 441,000
Change in Groundwater Storage -4,000 5,000 0 0

Deep percolation is the amount of infiltrated water ultimately reaching the groundwater system. The source of the water may be from
precipitation or applied water used for agricultural, urban, or managed wetland purposes. Differences between scenarios are related to
differences already noted between these sources of water and differences in the infiltration parameters related to land use.

Precipitation includes the amount of precipitation that ultimately enters the groundwater system as deep percolation. Table 5-19 shows the total
precipitation that falls in the Sutter Subbasin on an average annual basis.

Applied surface water is the volume of delivered surface water that leaves the surface system as deep percolation after agricultural, urban, and
managed wetland demands are met. Differences between scenarios are due to differences in current and planned surface water deliveries and
crop types.

Applied groundwater is the volume of delivered groundwater that leaves the surface system as deep percolation after agricultural, urban, and
managed wetland demands are met. Differences in demand largely drive the amount of groundwater pumped and therefore applied.

Streams interacting with Sutter Subbasin include Feather River, Sacramento River, and Sutter Bypass. Stream gain from groundwater and
stream seepage represent the interactions between surface water and groundwater. Differences between the scenarios are related to differing
hydrologic periods and differences in stream flows and long-term average groundwater elevations.

Subsurface inter-basin flows are estimated by the C2VSimFG-Sutter model to maintain a reasonable balance between the neighboring
groundwater subbasins. Continuing inter-basin coordination may refine these numbers. C2VSimFG-Sutter Version 2.0’s update focused efforts
on refining and aligning subsurface flows with historical groundwater level trends.

Groundwater pumping is estimated by the C2VSimFG-Sutter model based on the need for additional water to meet remaining demands after
surface water deliveries occur. Differences in demand largely drive the amount of groundwater pumped.

Summations in table may not match the numbers in the table. This is due to the rounding of model results.
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5.3.5.1 Historical Conditions Water Budget Estimates

The historical water budget in Table 5-19 and Table 5-20 is a quantitative tabulation of
the historical surface and groundwater systems as represented in the historical
simulation of the C2VSimFG-Sutter Version 2.0 model covering the 30-year period of
WYs 1996 through 2025. The historical calibration is discussed in detail in the historical
model documentation (Appendix 5-F). Per the GSP Emergency Regulations §354.18,
the water budget includes estimates for supply and demand while summarizing flows
within the Subbasin, including the movement of all primary sources of water such as
precipitation, agricultural water supplies, stream interaction, and subsurface flows. The
stream network that borders the Sutter Subbasin supplies water to multiple agricultural
water users as well as the City of Yuba City. Stream interactions and managed
operations in adjacent groundwater subbasins that share a stream boundary with Sutter
Subbasin may impact water budget estimations within Sutter Subbasin. The largest
boundary is shared with North and South Yuba Subbasins along Feather River and the
Colusa Subbasin along Sacramento River.

The surface system water budget in the historical calibration of the Sutter Subbasin,
shown in Figure 5-107, estimates almost 1.193 million acre-feet per year (MAF/year) of
inflows resulting from a combination of precipitation (455,000 acre-feet [AF]/year),
surface water supply (580,000 AF/year), groundwater supply (138,000 AF/year), and
riparian intake from streams (20,000 AF/year). The outflow from the surface system in
the historical calibration (also estimated to be just over 1.193 MAF/year) is comprised of
evapotranspiration (close to 649,000 AF/year), runoff to the stream system (145,000
AF/year), return flow of applied water to the stream system (227,000 AF/year), and
deep percolation of precipitation or applied water (172,000 AF/year). Approximately
90% of surface water deliveries are used for agricultural use, with 8% for managed
wetlands and 2% for urban uses. The historical model indicates that approximately 81%
of evapotranspiration losses occur from agriculture and 16% from native and riparian
vegetation, with the remaining 3% for urban and managed wetlands.
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Figure 5-107. Historical Average Annual Water Budget — Surface System

The groundwater system of the Sutter Subbasin includes 375,000 AF/year of inflows in
the historical calibration (not including change in groundwater storage), of which
172,000 AF/year is deep percolation of precipitation or applied water (groundwater and
surface water). There is also stream seepage (87,000 AF/year), conveyance seepage
(36,000 AF/year), and subsurface inflows (80,000 AF/year) from the neighboring
groundwater subbasins of Colusa, Yolo, North American, North and South Yuba, Butte,
and a very small portion from Wyandotte Creek Subbasin. The Sutter Buttes also
contributes subsurface inflows. The primary outflows from the groundwater system are
groundwater pumping (138,000 AF/year) and loss to streams (140,000 AF/year).
Subsurface outflow to the neighboring groundwater subbasins is approximately 101,000
AF/year. Approximately 92% of the groundwater pumping from the groundwater system
is for agricultural use, 7% for urban use, and the remaining 1% for managed wetlands.

The Sutter Subbasin average historical groundwater budget has slightly greater
outflows than inflows, leading to an estimated average annual decrease in groundwater
storage of approximately 4,000 AF/year. Figure 5-108 summarizes the average
historical calibration groundwater inflows and outflows of the Sutter Subbasin.
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Figure 5-108. Historical Average Annual Water Budget — Groundwater System

Table 5-21 shows a breakdown of the major water budget components of the surface
and groundwater systems by percentage use, including a change in overall groundwater
storage of 4,000 AF/year. This constitutes a 0.008% change as a percent of the 49 MAF
of total storage available.

Figure 5-109 shows the urban, agricultural (ponded and non-ponded crops), and
managed wetlands supplies and demands from the previous tables broken down
annually. Supplies are divided out by water source, either groundwater or surface water.
Supplies are displayed as positive and demands as negative. Figure 5-110 shows
groundwater pumping annually plotted with annual change in storage. The cumulative
change in storage is included throughout the water budget calibration period. In dry
years with high groundwater pumping, there is a negative annual change in storage and
the cumulative change in storage drops. This can be observed during the 2012-2016
drought. In wetter years, the groundwater gains storage and therefore the change in
storage is positive and there is an increase in the cumulative change in storage.
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Table 5-21. Average Annual Water Budget Surface Water and Groundwater Major Components by Use
Historical Projected
Calibration Conditions With
(thousand Climate Change
(2070 CT)

Current
Conditions
(TAF/year)

Projected
Conditions
(TAFl/year)

Component

acre-feet
TAF]/year

WYT 2006-2025

WYT 2006-2025 Repeated 3 Times

Hydrologic Period WY 1996-2015 WY 2021-2025 Repeated 3 Times with Climate
Change
Surface System Major Components
Precipitation 455 411 451 475
Surface Water Delivery 580 593 560 560
Agricultural 90% 86% 79% 79%
Urban 2% 3% 3% 3%
Managed Wetlands 8% 1% 18% 18%
Evapotranspiration 649 658 671 693
Agricultural 81% 83% 85% 85%
Urban 2% 2% 4% 4%
Managed Wetlands 1% 1% 3% 3%
Native and Riparian Vegetation 16% 14% 8% 8%
Groundwater System Major Components
Net Groundwater Outflow to Streams 54 22 2 -9
Groundwater Pumping 138 139 224 241
Agricultural 92% 91% 81% 83%
Urban 7% 8% 12% 1%
Managed Wetlands 1% 1% 7% 7%
Change in Groundwater Storage 4 -5 0 0
sAtgraZe;szg o A(g;/grau Groundwater 5 5ngo, -0.010% 0.000% 0.000%
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Figure 5-110. Historical Groundwater Pumping and Change in Storage

" Refuge in this figure refers to managed wetlands in Sutter Subbasin.
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5.3.5.2 Current Conditions Water Budget Estimates

The current conditions water budget in Table 5-19 and Table 5-20 represents a
quantitative tabulation of the average of WYs 2021-2025 extracted from the historical
calibration of the C2VSimFG-Sutter model. As described in Section 5.3.4, the current
conditions scenario is meant to simulate the most representative conditions available in
the model at the time this GSP was written. The original GSP utilized WY 2013 as the
current conditions, based on the model period being extended only through WY 2015;
this was updated to an average of the five most recent years in the historical calibration.

The surface system water budget in the current conditions scenario is shown below in
Figure 5-111. There are an estimated 1.165 MAF/year of inflows, approximately 28,000
AF/year lower than the historical model. This total is a combination of precipitation
(411,000 AF/year), surface water supply (591,000 AF/year), groundwater supply
(139,000 AF/year), and riparian intake from streams (24,000 AF/year). The outflow from
the land surface system in the current conditions scenario estimates evapotranspiration
(658,000 AF/year), runoff to the stream system (123,000 AF/year), return flow of applied
water to the stream system (235,000 AF/year), and deep percolation of precipitation or
applied water (150,000 AF/year). Approximately 86% of surface water deliveries are
used for agricultural use, 11% for managed wetlands, and 3% for urban uses.
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Figure 5-111. Current Conditions Average Annual Water Budget — Surface System
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The groundwater system of the Sutter Subbasin (Figure 5-112) includes 365,000
AF/year of inflows in the current conditions (not including change in groundwater
storage), of which 151,000 AF/year is deep percolation of precipitation or applied water
(groundwater and surface water). There is also stream seepage (90,000 AF/year),
conveyance seepage (36,000 AF/year), and subsurface inflows (88,000 AF/year) from
the neighboring groundwater subbasins of Colusa, Yolo, North American, North and
South Yuba, Butte, and a very small portion from Wyandotte Creek Subbasin. The
Sutter Buttes also contributes subsurface inflows. The primary outflows from the
groundwater system are loss to streams (113,000 AF/year) and groundwater pumping
(139,000 AF/year). Subsurface outflow to the neighboring groundwater subbasins is
approximately 108,000 AF/year. Approximately 91% of the groundwater pumping from
the groundwater system is for agricultural use, 8% for urban use, and the remaining 1%
for managed wetlands.
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Figure 5-112. Current Conditions Average Annual Water Budget — Groundwater
System

0

The Sutter Subbasin average current conditions groundwater budget has slightly
greater inflows than outflows, leading to an estimated average annual increase in
groundwater storage of approximately 5,000 AF/year. This change in storage is
approximately 0.010% of the estimated 49 MAF of groundwater in storage, a relatively
small change in comparison to the total overall available groundwater storage. Table
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5-21 includes this change in storage as compared to the historical model as well as the
surface and groundwater major components broken down by use.

5.3.5.3 Projected Conditions Water Budget Estimates

The projected conditions water budget is used to estimate future baseline conditions of
supply, demand, and aquifer response to GSP implementation. The projected
conditions scenario of the C2VSimFG-Sutter Version 2.0 model is used to evaluate the
projected conditions water budget assuming a 2042 level of development and using
hydrology from WYs 1996 through 2015, averaged by aggregated water year type and
applied to the water year type time series for 2006 to 2025 repeated three times to meet
the minimum 50-year projection requirement. Results of the projected conditions
scenario under potential climate change conditions (changes to precipitation, stream
flows, and evapotranspiration) are presented in Section 5.3.5.4.

Development of the projected water demand is based on historical population growth
trends projected into the future and urban per capita water use consistent with
projections in 2025. An important assumption made in the projected conditions water
budget analysis is that, due to projected urban buildout in the City of Live Oak and City
of Yuba City, agricultural acreage is expected to decrease by approximately 19,000
acres over the projected period compared to current conditions. This buildout and
population growth drives more urban pumping in the projected conditions compared to
the historical or current conditions.

The surface water budget for the projected conditions scenario has annual average
inflows and outflows of 1.25 MAF/year and 1.249 MAF/year, respectively. Inflows
consist of precipitation (451,000 AF/year), surface water supply (561,000 AF/year),
groundwater supply (223,000 AF/year), and riparian intake from streams

(15,000 AF/year). Outflows consist of average annual evapotranspiration

(671,000 AF/year), runoff of precipitation to the stream system (122,000 AF/year),
return flow of applied water to the stream system (256,000 AF/year), and deep
percolation (200,000 AF/year). A summary of these flows can be seen below in Figure
5-113.

Figure 5-114 summarizes the average projected groundwater inflows and outflows in
Sutter Subbasin under projected conditions. The groundwater system experiences an
average of 423,000 AF/year of inflows each year, of which 200,000 AF/year is deep
percolation under projected conditions. There is estimated to be 96,000 AF/year of
stream seepage inflow, which is more than historical conditions, conveyance seepage is
estimated to be 36,000 AF/year, and subsurface inflows from neighboring subbasins are
estimated to be 91,000 AF/year. Groundwater outflows to streams are approximately
99,000 AF/year and subsurface outflow are estimated to be 101,000 AF/year.
Groundwater pumping increases from historical levels to 224,000 AF/year under
projected future conditions.
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Figure 5-113. Projected Conditions Average Annual Water Budget — Surface
System
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Figure 5-114. Projected Conditions Average Annual Water Budget — Groundwater
System

Sutter Subbasin GSP Amendment 5-225 October 2026



Chapter 5: Basin Setting Water Budget

The projected conditions water budget has balanced inflows and outflows resulting in no
change in groundwater storage. Table 5-21 shows the major water budget components
of the surface and groundwater systems discussed above for all scenarios. Under
projected conditions, 85% of the groundwater pumping is expected to be for agricultural
use, which is slightly higher than the current conditions model’s 83% average. There are
decreases in the proportion of surface water delivered for agricultural use in comparison
to historical and current conditions and corresponding increases in the proportion
delivered to managed wetlands. Increased urban demand is expected to be met by
increasing the proportion of supply from groundwater pumping; this is a conservative
estimate since additional surface water supply may be available in a future scenario.

5.3.5.4 Projected Conditions with Climate Change Water Budget Estimates

Consistent with Section 354.18(d)(3) and Section 354.18(e) of the GSP Emergency
Regulations, an analysis was performed for the Sutter Subbasin evaluating the
projected conditions water budget under the influence of climate change. The
regulations require that at least one climate change scenario is incorporated into the
GSP. Sutter Subbasin elected to use the datasets DWR developed and provided for
SGMA purposes. The following four possible scenarios were provided by DWR:

e 2030 Central Tendency

e 2070 Central Tendency

e 2070 Dry, Extreme Warming
e 2070 Wet, Moderate Warming

The projected conditions in the C2VSimFG-Sutter Version 2.0 model were modified to
include adjustments to precipitation, evapotranspiration, and streamflow to simulate the
impacts of climate change using the 2070 Central Tendency (CT) scenario. This
scenario was chosen for its useful long-term planning horizon (about 50 years) and
moderate climate change impact estimations. The projected conditions with climate
change water budget includes all of the assumptions of the projected conditions water
budget, along with more variable precipitation and streamflow and increased
evapotranspiration due to increasing temperatures.

The surface water budget for the projected conditions with climate change scenario has
annual average inflows and outflows of 1.29 MAF/year and 1.289 MAF/year,
respectively. Inflows consist of precipitation (475,000 AF/year), surface water supply
(560,000 AF/year), groundwater supply (240,000 AF/year), and riparian intake from
streams (15,000 AF/year). The balance of this is the summation of average annual
evapotranspiration (693,000 AF/year), runoff of precipitation to the stream system
(146,000 AF/year), return flow of applied water to the stream system (250,000 AF/year),
and deep percolation (200,000 AF/year). A summary of these flows can be seen below
in Figure 5-115.
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Results from a comparison between the projected conditions with and without climate
change show that the C2VSimFG-Sutter Version 2.0 model estimates precipitation to
increase by 5% on average and evapotranspiration to increase by 3% on average in the
surface system under the 2070 Central Tendency climate scenario. Appendix 5-F
includes more detail on how the datasets provided by DWR were derived as well as
further explanation regarding the methods used in this analysis.
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Figure 5-115. Projected Conditions with Climate Change Average Annual Water
Budget — Surface System

Figure 5-116 summarizes the average projected groundwater inflows and outflows in
Sutter Subbasin under projected conditions with climate change. The groundwater
system experiences an average of 441,000 AF/year of inflows each year, of which
200,000 AF/year is deep percolation under projected conditions with climate change,
which is the same as projected conditions without climate change. The projected
conditions with climate change scenario shows more stream seepage (110,000
AF/year) than historical conditions, the same conveyance seepage of 36,000 AF/year
compared to other water budget conditions, and subsurface inflows of 95,000 AF/year
from neighboring subbasins, a slight increase from historical model estimations and also
slightly higher than projected conditions without climate change. Groundwater outflows
to streams is approximately 101,000 AF/year and subsurface outflow 100,000 AF/year.
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Groundwater pumping is expected to increase as a result of shifting availability of
streamflow and higher agricultural demand to 240,000 AF/year.

The principal groundwater budget elements that are impacted by climate change are
seepage to groundwater from streams (15% average increase) and groundwater
pumping (8% average increase), based on C2VSimFG-Sutter model’'s estimates under
the 2070 Central Tendency climate scenario.
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Figure 5-116. Projected Conditions with Climate Change Average Annual Water
Budget — Groundwater System

Table 5-21 tabulates each of the major surface system and groundwater system
components discussed in this section by the proportion of their use. Most notable may
be the shifting distribution of use of groundwater pumping and surface water deliveries
between historical conditions and projected conditions with climate change.
Groundwater pumping for agricultural use from historical conditions to projected
conditions with climate change changes from 92% to 83%. For urban use, groundwater
pumping changes from a historical use of 7% to a projected use of 11%, and for
managed wetlands, from 1% to 3%. Surface water deliveries change from 90%
agricultural to 79% and 8% to 18% for managed wetlands. Only a small amount of
surface water is used for urban use and it is not expected to change significantly with
climate change conditions.
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5.3.6 Estimation of Sustainable Yield

Sustainable yield is defined for SGMA purposes as “the maximum quantity of water,
calculated over a base period representative of long-term conditions in the basin and
including any temporary surplus, that can be withdrawn annually from a groundwater
supply without causing an undesirable result.” (CWC §10721(w)).

Sustainable yield for the Sutter Subbasin was calculated using C2VSimFG-Sutter
Version 1.0 in the original GSP by increasing the demand over the 60-year hydrology of
the projected conditions model to analyze where the change in storage is close to zero
and at what point undesirable results begin to occur and impact the overall water budget
balance (sustainable conditions scenario). Increased demand was simulated in the
model by increasing evapotranspiration. Various scenarios of increased
demand/evapotranspiration rates were simulated and their water budgets compared to
see what level of groundwater production resulted in a long-term change in storage of,
or very close to, zero.

The increase in demand that resulted in a change in groundwater storage of almost
zero was a 20% increase in evapotranspiration. This increased demand lead to a 33%
increase in groundwater pumping over the projected conditions scenario. The
sustainable conditions scenario resulted in groundwater outflows almost equal to
groundwater inflows, bringing the long-term (60-year) average change in groundwater
storage to close to zero. Based on this analysis, the sustainable yield of the Subbasin
was calculated to be 182,000 AF/year.

As previously discussed and shown in Table 5-21, the change in storage under the
projected water budget simulated using C2VSimFG-Sutter Version 2.0 resulted in a
zero acre-foot change in storage over the 60-year simulation period. Groundwater
pumping in this scenario was estimated to be 224,000 AF/year on an annual average.
This number is larger than the current pumping in the Subbasin (estimated to be
139,000 AF/year over the past five years) and the sustainable yield estimated using
C2VSimFG-Sutter Version 1.0 in the original GSP. Recognizing the currently
sustainable conditions of the Subbasin and applying conservative assumptions, the
sustainable yield for the Subbasin will remain at the original 182,000 AF/year for the
purposes of this GSP amendment. The sustainable yield value will be reviewed every
five years as part of the Subbasin’s Periodic Evaluation, and if indicated by future
average pumping volumes increasing closer to the previously estimated sustainable
yield (182,000 AF/year) and observed sustainable conditions in the Subbasin, the
sustainable yield value may be increased to a volume estimated using a future
improved C2VSimFG-Sutter model.
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CAUTION: THE ENGINEER PREPARING THESE PLANS WILL NOT BE RESPONSIBLE FOR, OR LIABLE FOR, UNAUTHORIZED CHANGES TO OR USES OF THESE PLANS. ALL CHANGES TO THE PLANS MUST BE IN WRITING AND MUST BE APPROVED BY THE

ENGINEER OF RECORD.

Company: Butte Water District

24" Above Top Of
Pad

S:\Water Resource\Projects\050790'As-Built\BWD MW-1\FIGURE 2_MW-1 As-built.dwg C-01-MW-1 Mar 04, 2008 05:20:16 pm

WELL Well Name: MW—1 06/20/07 Stovepipe Wel 21" Above Top O
nclosure »
64 In (ohm.m) x10 'z%dAbove Top Of
LITHOLOGY 0 64 In (ohm.m) 1999 |
DEPTH * SYMBOL & DESCRIPTION SP_(10mv/div) 8 16 In (ohm.m) x10 12}880 S.Pt. (ohms) 100 (3” Top OF Pad 30" 2’ Min. —]
—18: a Clay. Some Fine Sand FORMATION NAMEO GR (api) 5501 DEPTHS [g 16 In_(ohm.m) s el Temp (deqg f) 5o DA eSS T R
20— Sw Sand With Brown Clay N
' ‘ ; L L ———12"08 Borehole
sc Clayey Sand, Light Olive Brown,Angular Clasts " Cement Sanitary Seal
:;8: [LTTTITT] swm Silty Sand, Dark Yellowish Brown, Subrounded Clasts I —Sg—\_ ] . Benfonite
sc Clayey Sand, Light Olive Brown F _30 - 2.5"8 PVC Sch. 80 Casing
Ta0— su  Sity Sand, Light Olive Brown L 2.5 Pvc Sch. 80 — 0.032 Mil
—90 — SW Well Graded Sand, Multicolored - -90 — Slot Screen.
SW-Sc Well Graded Sand, Light Olive Brown, Some Gravel Modesto 95— ~1— SRl #8 (8x16) Graded Sand Pack
—110— r ~
sc ClLayey Sand. Light Olive Brown - =127 — 7 | Bentonite
C —144 — ]
:}28: SM Silty Sand With Gravel, Olive, Subangular Clasts L
m Sandy Silt, Some Gravel, Angular to Subangular - 2.5"@ PVC Sch. 80 Casing
Clasts -
L -213 .
L — l ] [— Bentonite
226 — 219
SM-sw  Silty Sand, Olive - .
— <} SRI #8 (8x16) Graded Sand Pack
Increasing Gravel, Brown r
~10% Gravel, Light Olive Brown : —287 — % 5
300 — = —— Bentonite
Rampart L
r -320 —
- ° | L n _ .
~20% Gravel, Grayish Brown = e ~360 —_ ﬁ}ftﬂsf,';i,,‘?c”' 80 — 0.032 Mil
370 — i £ -365 —= | ]
" Sandy Silt, Grayish Green With Some Brown L s 370~ Bentonite
r [~ Q. o~ _é
® —394 o :
41— - Q : l—— 8.5"0 Borehole
C i 2.5"8 PVC Sch. 80 Casing
SM Silty Sand With Gravel, Dark Greyish Brown L —437 — 7—
— [— Bentonite
L —457 — Z
M Sity Sand With Gravel, Olive L
490 —  |o=5=55051 op-gu Well Graded Gravel With Silt And Sand, Olive, r —486 —
—500 — 50505550 Subrounded to Rounded Clasts
959095904 6w Well Graded Gravel With Sand, Mostly Black, Some
531 — 020808084 Metamorphics -
L e L —— 25" Pvc Sch. 80 — 0.032 Mill
se Cloyey Sand, Black Sutter L : Slot Screen.
- ~~1—— SRI #8 (8x16) Graded Sand Pack
r —-586
L =591 %
—601— i —591 —— Bentonite
cH Fat Clay With Sand, Dark Gray, Medium Plasticity C —e17 — ///\\\///\\\///\\\///\\\///\\\//
L GRURAR AR
| o ative Backn
L //\\\\\)/\\\//\\\\\)/\\\//%\)/ atlive Backfi
-670 — - AN
CH Sandy Fat Clay, Dark Gray, Some Fine To Medium L ///\\\///\\\///\\\///\\\///\\\//
Sand With Siliceous, Metamorphic And Volcanic L //\\//\\//\\//\\//\\//
—700 — Clasts —700 — NN
- N - - | | | | | | | E_1 | | | | | | | 1 1 1 1 1 1 1
* Classification Symbols are based on the Unified Soil
Classification System
+* | jthologic Log Interpreted From Sediment Samples
And Geophysical Log.
1
S C PROJ. NO: TASK NO.
DESIGNED CHECKED BUTTE WATER DISTRICT BUTTE WATER DISTRICT ‘C:ZJC?;CT)E SUEL‘C:W.
DRAWN APPROVED BUTTE COUNTY CONJUNCTIVE USE PROGRAM November 2007 )
* \ ENGREENG WARNING: MW-1 AS-BUILT A3
\ °o 12 | CONSTRUCTION DETAILS
REV DATE DESCRIPTION sus | AP THIS BAR SHOULD MEASURE 1" OR DRAWING IS NOT TO SCALE




welenco

5201 Woodmere Drive, Bakersfield, CA 93313-- www.welenco.com--(800) 445-9914
California Contractor's License No. 722373

ELECTRIC - GAMMA RAY - TEMPERATURE LOG

FILING NO.

COMPANY __Eaton Drilling

WELL DWR-SC-MW-2

FIELD Robbins

STATE California COUNTY Sutter

LOCATION: OTHER SERVICES:
Guard

Hwy 113 & Reclamation Road Borehole Geometry
Dual Induction

JOB NO.

12348 sec: 23 Twp: 12N RoE: 2E  LAT: 38°52 33.3" LonG. 121° 42' 33.8" MERIDIAN. ML Diablo
Permanent Datum: Ground Level , Elev. Elev.: K.B. Ft.
Log Measured From: Ground Level .0 Ft. Above Perm. Datum D.F. Ft.
Drilling Measured From: Ground Level G.L. 78 Ft.
Run One
Date Apr. 22, 2010
Depth-Driller 1500 Ft Ft Ft Ft
Depth-Logger 1498 Ft Ft Ft Ft
Top Logged Interval 20 Ft Ft Ft Ft
Btm. Logged Interval 1498 Ft Ft Ft Ft
Casing-Driller na n@ Ft In @ Ft In @ Ft In @ Ft
Casing-Logger nla In@ Ft In @ Ft In @ Ft In @ Ft
Bit Size 8.5 In In In In
Time On Bottom 11:30
Type Fluid In Hole Bentonite
Density Viscosity n/a n/a
pH Fluid Loss n/a n/a mi ml ml mil
Source of Sample Circ
Rm @ Measured Temp. 6.7 @ 82 ©f @ °F @ °F @ °F
Rmf @ Measured Temp. 5.4 @ 75 °F @ o @ °F @ op
Rmc @ Measured Temp. n/a @ °F| @ °F @ °F @ °F
Source Rmf Rmc Meas
RmM @ BHT na @ °F @ °F @ °F @ °F
Time Since Circulation 2 hr Hr Hr Hr Hr
Max. Rec. Temp. 79.8 °F °F °F °F
Van No. | Location LV-2 Sac
Recorded By M. F. Sharpless
Witnessed By S. Springhorn




Miscellaneous Information

A recreational GPS accurate to +/- 45 feet set for Datum NAD27 was used to calculate

Latitude, Longitude & Elevation values. The Section, Township, and Range then

determined using the TRS program (TRS accuracy is not guaranteed). The TRS

program converts Latitude and Longitude to Section, Township, and Range. The

NOTICE at the bottom of this heading also applies.

SP Calculations For Water Quality

Rw RANGE E.C. RANGE TDS RANGE
LOG DEPTHS S.P. Rwe Ohmeters2/M MSiemens ppm
NaCl NaHCo3 NaCl NaHCo3| NaCl NaHCo3

95 to 145 Feet -30 2.0 19 2.2 5263 | 4545 2789 5000
205 to 220 Feet -7 4.3 4.9 5.8 2041 | 1724 1082 1667
260 to 400 Feet -3 4.9 5.8 6.8 1724 | 1471 914 1429
450 to 500 Feet -2 51 6.1 7.2 1639 | 1389 869 1429
560 to 790 Feet -2 51 6.1 7.2 1639 | 1389 869 1429
810 to 1000 Feet -4 4.7 55 6.5 1818 | 1538 964 1429
1200 to 1250 Feet -20 2.8 2.9 3.4 3448 | 2941 1828 3333
1250 to 1430 Feet -38 1.6 15 1.8 6667 | 5556 3533 5000

Class | (Excellent to Good)

Less than 700 ppm

Class Il (Good to Injurious)

700-2000 ppm

Class Il (Injurious to Poor)

More than 2000 ppm

NOTICE

All interpretations are opinions based on inferences from electrical and other measurements
and we do not guarantee the accuracy or correctness of any verbal or written interpretation,

and we shall not, except in the case of gross or willful negligence on our part, be liable or
responsible for any loss, costs, damages or expenses incurred or sustained by anyone resulting
from any interpretation made by one of our officers, agents or employees. These interpretations
are also subject to our General Terms and Conditions as set out in our current Price Schedule.
welenco, inc. April 22, 2010
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ELECTRIC - GAMMA RAY - TEMPERATURE LOG
DEPTHS
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ORIGINAL
File with DWR

Pagel of 6
Owner's Well No._7312

STATE OF CALIFORNIA

— DWB_!.J§E_QNLAY__—_Q()_N_QT_E!U.-__'NAIH]-»

WELL COMPLETION REPORT |[[L 9~ 10 2 €I )] | 1 |

Date Work Began .11/8/05

Refer to Instruction  Pamphiet

STATE WELL NO/STATION NO.

No- 816295 Loy s I ]

, Ended11/1 7/05

Local Permit Agency SUTTER.COUNTY.HEALTH DERT

Permit No.05-0259

LATITUDE LONGITUDE
IR

GEOLOGIC LOG

Permit Date_10/28/05

APNTRS/OTHER

WELL OWNER

ORIENTATION () Dﬁ{tl:éRNCAL —— HOREZONTAL —_ ANGLE . (sPECFY) | Name SUTTER EXTENTION WATER DIS
veTHop REVERSE FLuip WATER Mailing Address 4525_FRANKLIN.ROAD
CSURRACE DESCRIPTION — | yuea ciTy CA___ 95083
Ft. to  Ft Describe material, grain, size, color, etc. crmy STATE 2P

0! 22 ' WELL GRADED SAND

22; 70 CLAY WITH SANDY SiLT

70! 103! YELLOW BROWN CLAY

103 133 LIGHT YELLOW BROWN SANDY CLAY

133. 158 ! RED BROWN SILT

158 175 RED POORLY GRADED SAND

178 198 BROWN SANDY SILT

198: 250 GRAY POORLY GRADED SNAD WITH GRAVEL

Township 15N Range2 E ___ Section 11

Address 100NOF BUTTE ASSEABY Tos mwor
City TOWNSHIP RD CA

County SUTTER
APN Book013___Page 240 Parcel 510

250 280 BROWN WELL GRADED GRAVEL WITH SAND

2601 445 GRAY CLAYEY SAND WITH GRAVEL

445: 500 YELLOW BROWN SAND WITH GRAVEL

500: 510 YELLOW BROWN SILTY SAND

510: 570 YELLOW BROWN SAND WITH SILTSTONE CHIR

570! 630 YELLOW BROWN CLAYEY SAND WITH SILTST(

e

630: 640 BROWN CLAY WITH SAND

640 650 BROWN CLAYEY SAND

650:  665:RED BROWN SILT WITH SAND

665.  700:RED GRAY SAND WITH GRAVEL

7000 730:GREEN GRAY SILT WITH SAND AND SILTSTON

730 740.GREEN GRAY SAND WITH SILT AND GRAVEL

7405 900:GREEN GRAY SANDY SILT WITH GRAVEL

WEST

Latitude ! 1 ! ]
DEG  MIN. SEC. DEG. MIN. SEC.
LOCATION SKETCH r— ACTIVITY (<) —
NORTH v NEW WELL
MODIFICATION/REPAIR
— Daepen
—— Other (Spacily)

—— DESTRQY (Describe
Proceduras and Materials
Under "GEQLOGIC LOG"

PLANNED USES {+)
WATER SUPPLY
k=1 . Domastic . Public
g " migation __ Industrial
MONITORING —v~
TESTWELL ..
EATHODIC PROTECTION
HEAT EXCHANGE
DIRECT PUSH____
INJECTION ——
VAPOR EXTRACTION
SPARGING __

UTH REMEDIATION ___
Hlustrote or Dexcribe Distance af Well from Roads, Butidings,
Fences, Rivers, etc. and atlach a map. Use additional paper if OTHER (SPECIFY)

y. PLEASE BE ACCURATE & COMPLETE.

WATER LEVEL & YIELD OF COMPLETED WELL
DEPTH TO FIRST WATER (F1.) BELOW SURFACE

DEPTH OF STATIC

DWR 188 REV. I 1-97

; WATER LEVEL _____ (Ft)& DATE MEASURED
640 ESTIMATED YIELD * ————— (GPM) & TEST TYPE
TO_TAL DEPTH OF BORING 33Y _____ (Feet) TEST LENGTH (Hrs.) TOTAL DRAWDOWN 1)
TOTAL DEPTH OF COMPLETED WELL 559 (Feet) May not be representative of a well's long-term yield.
DEPTH CASING (S) PT ANNULAR MATERIAL
FROMSURFACE | BORE- [3ypp ey FROM SURFACE TYPE
DIA. & .o INTERNAL
Aot (inches) § i 25 % Mamior | |DAMETER| ORWALL | IFANY et TN FILL FILTER PACK
: : 2|5°9 3 {inches) | THICKNESS (Inches) Fl. if! Fi. W |0 | ) (TYP )
ZONE 1 0 1271 v SAND_SLURRY]
0] 148] 14|+ PVC 25| _SCH 80 1270139 Y |BENTONITE.C
148: 168 14 v PVC 25| SCHa0 .030 139 ¢ 174 v | SR8 SAND
| 168; 173 14| ¥ PVC 25| SCH80 174 . 190 v BENTONITE C
ZONE™ 2] ne B 190 | 221 ¥ | SRI#8 SAND
07240 14 PVC 25| SCH#80 221 ' 230 v BENTCNITE C
ATTACHMENTS (4 ) CERTIFICATION STATEMENT
— Geologic Log |, tha undersigned, cartify that this report is complete and accurate to the best of my knowledge and belief.
— Well Construction Diagram NamE _EATON DRILLING CO
—— Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
—— SoilWatar Chemical Analysis 20 WEST KENTUCKY AVE WOODIAND ~  CA_ 95695
. Other ADDRESS . cmy 01/24/06 STATEQ57A HZIE 133787
7 — (o Py 9/ AHIC - 133783
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. Signed et DRILLERIAUTHORIZED REPRESENTATIVE DATE SIGNED 57 LICENSE NUMBER

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



ORIGINAL
File with DWR

Page2 of 6
Owner's Well No,. 7912

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to Instruction Pamphlet

No. 1
816295 &

r{?ﬂi}[b’ﬁﬁﬁ ?l fo_NQT __FiLL lN

STATE WELL NO./ STATION NO

||I|\||DV

Date Work Began 11/8/05 , Ended11/17/05 LATITUDE LONGITUDE
Local Permit Agency SUTTER COUNTY HEA!TH DEPT TN
Permit No..05-0259 Permit Date_10/28/05 APNTRS/OTHER
GEOLOGIC LOG WELL OWNER
ORIENTATION (£} Déﬁ:gnﬂcm- — HORIZONTAL .. ANGLE — (8PECKFY) | Name SUTTER EXTENTION WATER DIS
etHop REVERSE FLuip WATER Mailing Address 4525 FRANKLIN_ ROAD
oepnirRon | M DESCRIFTION | YUBA CITY CA 05893
Fl. fo  FL Describe  material, grain, size, color, etc. ey . STATE b
0:  22:WELL GRADED SAND Address 100 NOF BUTTE HOUSERBY Tos miwor
225 70 : ' CLAY WITH SANDY SILT City TOWNSHIP RD CA
705 103 JIYELLOW BROWN CLAY County SUTTER
:gg; 133 : FI.iISHTB ;ELLOW BROWN SANDY CLAY APN Book 013___ Page 240 Parcel 510
. 158 :RED BROWN SiLT Township 13 N Range2 E Section 11
158: 175! RED POORLY GRADED SAND Latitude . | | .
175! 198 . BROWN SANDY SILT DEG. MIN. SEC. DEG.  MIN. SEC. _
198! 250 GRAY POORLY GRADED SNAD WITH GRAVEL LOCATION SKETCH vy &)
250 260 BROWN WELL GRADED GRAVEL WITH SAND O ICATONREPAR
260. 445 GRAY CLAYEY SAND WITH GRAVEL —— Degpan
445" 500 YELLOW BROWN SAND WITH GRAVEL — Othor (Spacity)
500: 510 YELLOW BROWN SILTY SAND
5107 570 YELLOW BROWN SAND WiTH SILTSTONE CHIR — 3&?2@%@%%3,}
570° 630 YELLOW BROWN CLAYEY SAND WITH SILTSTQ PLANNED USES ()
630‘; 640 BROWN CLAY WITH SAND WATER SUPPLY -
840 850 'BROWN CLAYEY SAND 4 G| e
B850:  665:RED BROWN SILT WITH SAND 3 oG ot
865 700 RED GRAY SAND WITH GRAVEL ESTWELL
. 700:  730:GREEN GRAY SILT WITH SAND AND SILTSTON EATHODIC PROTECTION
730 740 GREEN GRAY SAND WITH SILT AND GRAVEL HEAT EXCHANGE .
740 900 GREEN GRAY SANDY SILT WITH GRAVEL DIRECT PUSH
' ‘ INJEGTION —
' ] VAPOR EXTRACTION ..
i i SPARGING __
' . SCOUTH REMEDIATION __
1tk or Describe Disiance of Well from Roods, Butkiings,
. Fences, Rivers, eic. and attach a map. Use additional paper if OTHER (SPECIFY) .
T v. PLEASE BE ACCURATE & COMPLETE.

WATER LEVEL & YIELD OF COMPLETED WELL
(Ft.) BELOW SURFACE

DEPTH TO FIRST WATER
DERPTH QF SBTATIC

WATER LEVEL {Ft) & DATE MEASURED
640 ESTIMATED YIELD * (GPM) & TEST TYPE
TOTAL DEPTH OF BORING 23X (Feet) TEST LENGTH {Hra.} TOTAL DRAWDOWN (FL)
DEPTH _ CASING (8) DEPTH ANNULAR MATERIAL
FROMSURFACE | BORE- |\ Svpe (o) FROM SURFACE TYPE
DlA. ¥ |&E|. g E MATERIAL / INTERNAL GAUGE SLOT SIZE ce- | BEN-
. © R imches) | %W |3F O GRADE DWMETER| OR WALL IF ANY . . MENT|TONTTE P | FILTER PACK
) ‘ . 3|8 oY = (inches) | THICKNESS (Inches} t te FL [TA BRI R T4 (TYPEISIZE}
240. 260 14| _|v] PVC 25] scHeol 30|l 230 270 ¥ | SRI#8_SAND
260 285, 14 PVC 2.5 SCH 80 270 281 v BENTONITE C
ZONE! 3 281 ;493 | ¥ |SRI#8 SAND
07 524714/8-5/8 PVC 25| SCH&80 493 518 v _|BENTONITE C
L0247 5541 BIR[ |V PVC 25/ SCH80 030 || 5181 566 |~ | SR#B8 SAND
554785 88187V PVC 25| SCH'80 566581 BENTONITE C
ATTACHMENTS (v ) CERTIFICATION STATEMENT
. — Geologic Log 1, the undersignad, certify that this report Is complete and accurate to the bast of my knowlsdge and belief.
. Wall Construction Diggrem | name E:&TON DRILLING CO
—— Geophysical Log(a) ’ (PERSON, FIRM, OR CORFORATION) (TYPED OR PRINTED)
— SoilAVater Chemicel Analysis 20 WEST KENTL WOODLAND CA 95685
proiainl I ' ™ otran0e "Cs7 A HIC - 13978
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. Sianed e DRILLERAUTHORIZED REPRESENTATIVE DATE SIGNED C-57 LICENSE NUMBER

DWR IS8 REV. 1157

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM
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ORIGINAL
File with DWR

Page 3 of 6

Owner's Well No._ 7912
Date Work Began 11/8/05

Local Permit Agency SUTTER.COUNTY. HEALTH DERT
Permit No. 05-0259

. Ended11/17/05

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to Instruction  Pamphlet

No. 3
816295 &

GEOLOGIC LOG

[ __DPWR__JSE_ONLY

(¥ Ny A6 ﬁymrNTA\HLL‘_NT]'

STATE WELL NO./ STATION NO.

L O L I

LATTUDE LONGITUDE
N

Permit Date_10/28/05

APNMTRS/OTHER

WELL OWNER

ORIENTATION {£) Dé{II;éRTICM -~ HORIZONTAL —— ANGLE . (SPECIFY) | Name SUTTER EXTENTION WATER DIS
| DEEE:SEOM METHOD RE_\[ERS_EDESCRMIONFLUD M_IER P\YAGIIBHAg Cf_\rclydmss_‘lSZS_ERAN KLIN_ROAD CA 95993
Ft. to  ft Describe  material, grain, size, color, etc. cmy STATE P
0. __22:WELL GRADED SAND Address 100-NOF BUTTE HOUSE RB ¥ 705 MiwoF _
225 70, CLAY WITH SANDY SILT City TOWNSHIP RD CA
70; 103 YELLOW BROWN CLAY County SUTTER
1OBE 133 LIGHT YELLOW BROWN SANDY CLAY APN Book 013 Page 240 Parcel 510
133:  158.RED BROWN SILT Township 15N Range2 E Section 11
158: 175! RED POORLY GRADED SAND Latitude ‘ . | ;
175, 198  BROWN SANDY SILT DEG.  MNN, SEC. DEG. M. 8EC.
198! 250 GRAY POORLY GRADED SNAD WITH GRAVEL | A e RETCH cTviTY ) —
250 260 BROWN WELL GRADED GRAVEL WITH SAND ;IO_I:)IFICATION!REPAIR
260!  445:GRAY CLAYEY SAND WITH GRAVEL — Dsopen
445: 500 YELLOW BROWN SAND WITH GRAVEL —— Othor (Specify)
5005 510 ' YELLOW BROWN SILTY SAND __ DESTROY Descre
510, 570 YELLOW BROWN SAND WITH SILTSTONE CHIf Frocedures and Matertals
570 630 YELLOW BROWN CLAYEY SAND WITH SILTSTO PLANNED USES { )
630, 640, BROWN CLAY WITH SAND WATER SUPPLY
840: 650 BROWN CLAYEY SAND @ ‘g —— et el
650. 665.RED BROWN SILT WITH SAND 2 e MON;;ING o
665. 700 RED GRAY SAND WITH GRAVEL TESTWELL
7000 730.GREEN GRAY SILT WITH SAND AND SILTSTON EATHODIC PROTECTION
7300 740:.GREEN GRAY SAND WITH SILT AND GRAVEL HEAT EXCHANGE —
740. 900 :GREEN GRAY SANDY SILT WITH GRAVEL DIRECT PUSH
: : INJECTION —
: : VAPOR EXTRACTION
: . SPARGING __
: : REMEDIATION __

\
'

SOUTH
Hlusirate or Describe Distance of Well from Roads, Buillings,

Fences, Rivers, et¢. and attach a map. Use additional paper if QTHER ({SPECIFY)

y. PLEASE BE ACCURATE & COMPLETE.

'
T

'

TOTAL DEPTH OF BORING 640
TOTAL DEPTH OF COMPLETED WELL 559 (Feet)

(Feet)

WATER LEVEL & YIELD OF COMPLETED WELL

DEPTH TO FIRST WATER
DEPTH OF STATIC

(FL) BELOW SURFACE

WATER LEVEL {F1.) & DATE MEASURED
ESTIMATED YIELD * (GPM) & TEST TYPE
TEST LENGTH (Hrs.) TOTAL DRAWDOWN {Ft.)

May not be representative of a well's long-term yield.

DEPTH N CASING (5) DEPTH ANNULAR MATERIAL
FROMSURFACE | BQRE TTYRE (7}, FROM SURFACE TYPE
DIA, gl INTERNAL GAUGE SLOT SIZE : 2
Foto Ft finches) ? i 35% "GRape | DAMETER| oR WALl IF ANY MENT|ToNIT FLL | FLTER PACK
: . : a8y :’a % {Inches) | THICKNESS {inches) Fi, to Ft ) | 0] ) (TYPE/SIZE)
ZONE ! 1 | _.581_; 605 SRI#8_SAND
0, 148 14|v|_|_|_|_PvC 2.5 _SCH 80 605 : 624 v BENTONITE C
148: 168 141 1v PVC 2.5 SCHB80 .030 624 . 640 v |SRI#8 SAND
1687173 14 PVC 25 SCH&D !
“ZONE" 2 1
O80T 14TV PVC 2.5 SCH80 ;
ATTACUMENTS (. ) CERTIFICATION STATEMENT
——- (Geologic Log I, the undansigred, carify that this report is complate and accurate to the best of my knowledge and belief,
— Well Constuction Diagram nName _EATON DRILLING CO
— Geophysical Log(a) * ! (PERSON, FIRM, OR CORPORATION} (TYPED OR PRINTED)
—-- Soil/Water Chemical Analysis 20 WEST KENTLUCKY AVE WOODLAND CA 95695
presiy N L o STTe57 AHIC - 133783
Signed __ 7R bty 01/24/06 o7 A HIC -
ATTACH ADDITIONAL INFORMATION, fF IT EXISTS. 7 WELL DRILLERIAUTHORIZED REPRESENTATVE DATE SIGNED C.57 LICENSE NUMBER

DWR IB#REV. 11.57

IF ADDITIONAL SPACE 1S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM
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[}

ORIGINAL
File with DWR

Page 1 of 6

Owner's Well No._7913

STATE OF CALIFORNIA

WELL COMPLETION REPORT

[ _DWR USE QNLY -~ DO NOT _FklL__IN e
LSV Nl iy | [

STATE WELL NO/STATION NO.

Refer to Instruction Pamphiet

% E036360

Lo P 1

Date Work Began 1/27/08 . Ended2/7/08 LATITUDE LONGITUDE
Local Permit Agency SUTTER.COUNTY_HEALTH.DEPT L L 111 |
Permit No.05-0260 Permit Date 10/28/05
GEOLOGIC LOG WELL OWNER
ORIENTATION () DE{I.;ERTICAL —__ HORIZONTAL — ANGLE ... (SPECFY) | Name SUTTER EXTENTION WATER DIS
METHOD RQTARY. From MUD Mailing Address 4525 FRANKLIN_ROAD
O UREACE DESCRIFTION YUBA CITY CA___ 95063
Ft, f8o  Ft Deseribe  material, grain, size, color. etc. CITY N STATE zZIP
0. 20:TOP SOIL AND BROWN CLAY WITH SAND [ 45.300" NOF FRANKLIN A8 B9 MTWGE TownsHl
205 55 YELLOW BROWN CLAY WITH COARSE SAND City RD CA
55! 100 SAND AND GRAVEL CoumySlJTlER
100! 160 LARGE GRAVEL WITH SANDY YELLOW CLAY
APN Book 013___Page 280__ Parcel 054
160. 300 YELLOW BROWN CLAY WITH SAND AND GRAV Towaship 15N Rangc2 E Section 24
300! 360 ' SAND AND GRAVEL WITH YELLOW BROWN C Latitude . | | \
360 650  SAND AND SMALL GRAVEL WITH YELLOW DEGLON(‘JIX;I‘IONSIE!;CkFTCH DEGAC':I‘%ITY ?EC)
:‘I ;BROWN CLAY NORTH - v NEW WELL a
650 670 . SAND AND SMALL GRAVEL WITH RED MODIFICATIONREPAR
1‘ i BROWN CLAY —— Dagpen
870 700 ' BLACK COARSE SAND —— Other (Spocify}
; — DESTROY {Describa
| Procedures and Materials|
; ; Under "GEQLOGIC LOG"
: PLANNED USES (<)
: WATER SUPPLY
, a | — Domesic___ Pubiic
: w __ Imigation — Mmdustrial
: ‘ 3 &
‘ | MONITORING —+~
. . TESTWELL
EATHODIC PROTECTION
| ‘ HEAT EXCHANGE ..
i | DIRECT PUSH .
! INJECTION ..
n t VAPOR EXTRACTION
.: : SPARGING __
: ! - SOUTH — REMEDIATION ___
Tiusirate or Describe Distance of Well from Roads, Buiklings,
1 . Fences, Rivers, etc. and nitach a map. Use additional paper if OTHER (SPECIFY} _
T T v. PLEASE BE ACCURATE & COMPLETE.
j‘; : WATER LEVFEL & YIFLD OF COMPLETED WELL
DEPTH TO FIRST WATER (FL) BELOW SURFACE
: : DEPTH OF STATIC
; WATER LEVEL (F1.) & DATE MEASURED
620 ESTIMATED YIELD * (GPM} & TEST TYPE
TOTAL DEPTH OF BORING 228 (Feet) TEST LENGTH {Hrs.) TOTAL DRAWDOWN (FL)

TOTAL DEPTH OF COMPLETED WELL 488 (Feet) May not be representative of a well's long-term yield
DEPTH ) CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE | BONE- |"JypE (7] FROM SURFACE TYPE
DA, (|3 zgg MATERIAL/ | INTERNAL GAUGE SLOT SIZE ce- | BEN-
How R (nches) | % | 155 © GRADE DKMETER| CR WALL IF ANY o R MENT|TONITE FILL F("T“YTE:,,SP;;“
a|g°g = {Inches) THICKNESS {Inches) 8 0 - ) () | ()
ZONE; 1 0178 v SAND_SLURRY]
0i 204] 144 PVC 25; SCH80 __ 178 192 Y BENTONITE C.
204: 244 14 v PVC 2.5 SCH#80 030 192 | 276 ¥ | SRI#8 SAND
2447 254 14 v] PVC 2.5] SCH 80 276 | 290 v BENTONITE C
“ZDN{E]: 2 _ - 290 | 318 ¥ | sRi#8 SAND
T 354 14 C 25 SCHBS0 318 . 330 v BENTONITE C
ATTACHMENTS {v.) CERTIFICATION STATEMENT
—- Geotagic Log |, the undersignad, cariify that this report is complete and accurate to the bast of my knowledge and beliet.
—— Waell Construction Diagram name _EATON DRILLING CO
— Geophysical Log(s) (PERSON, FIRM, OR CORPORATION} (TYPED OR PRINTED)
-—— Solliwater Chemical Analysis ZO_WEST,KEN-[UC AVE WO.ODLAND CA 85685
_ Other ADDRESS . cIry STATE AHZIE 13378
i 7 \ r.— 02/23/06 7 A HIG - 133783
ATTACH ADDITIONAL INFORMATION, IF T EXISTS. Signed WELL DRI CERIAUTHGRIZED REPRESENTATIVE DATE SIGNED Eg, LICENSE NUMBER

DWR 188 REV. | |-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



[

ORIGINAL STATE OF CALIFORNIA — DW NLY NQT FLLN ,
Fite with DWR WELL COMPLETION REPORT Q AL i
Page 2 of 6 Refer to Instruction  Pamphiet f& wELL NOISTATION NO
Owner's Well No, 7913 No. E036360 V I H:H_] L1 | JD
Date Work Began 1/27/06 . Ended2/{7/08 . LATITUDE LONGITUDE
Local Permit Agency SUTTER.COUNTY HEALTH.DEPT R
Permit No.05-0260 Permit Date _10/28/05 APN/TRS/OTHER
GEOLOGIC LOG WELL OWNER
ORIENTATION (£} L. VERTICAL . HORZONTAL -— ANGLE —(SPECIY) | Name SUTTER EXTENTION WATER DIS
meThop ROTARY. FLuio MUD Mailing Address 4525 FRANKLIN_ROAD
SuRFACE DESCRIPTION YUBA CITY CA 95993
Ft. ta_ _Fi Describe material, grain, size, color, efc. cIrY N STATE i
0, 20 TOP SOIL AND BROWN CLAY WITH SAND 17,4300  NOF_FRANKEN RIT% B XTWOF TowNSH__

Hhistrate or Describe Distance of Well from Roads, Buikhngs,
Fences, Rivery, etc. and afiach & map. Use additional paper if

20/ 55 YELLOW BROWN CLAY WITH COARSE SAND City RD CA
56/ 100:SAND AND GRAVEL County SUTTER

100, 160. LARGOE GRA;EL WITH SANTDHY YELLOW CLAY | ) bn 500k 013 Page 280 Parce] 054

160 300  YELLOW BROWN CLAY WI SAND AND GRAV Township 15 N Range2 E Section 24

300 360 SAND AND GRAVEL WITH YELLOW BROWN CU | .. 4o . | | ,

360. 650 SAND AND SMALL GRAVEL WITH YELLOW DEGLOI(‘:I:'I'IONSESCKETCH EGAC?‘R}ITY ?50)
:‘BROWN CLAY NORTH  nEWwWELL

650 870 : SAND AND SMALL GRAVEL WITH RED MODIFICATIONRERAR
i . BROWN CLAY — Deepen

870 700 BLACK COARSE SAND —— Other (Specify}
E . — . DESTROY {Describe
! ' Procedures and Materials
Undar “"GEOLOGIC LOG"
: : PLANNED USES ()
' I - WATER SUPPLY
! ! ) + ] Domastic — Public
: : g g ___ Imigation .__. Industrial
; MONITORING —v~
. . TESTWELL .

j CATHODIC PROTECTION .

: { HEAT EXCHANGE
i : DIRECTPUSH ___
! } INJECTION —.
i T VAPOR EXTRACTION
E } SPARGING ___
' | S0uUTH REMEDIATION .

n y. PLEASE BE ACCURATE & COMPLETE.

OTHER (SPECIFY) ..

TOTAL DEPTH OF BORING 620
TOTAL DEPTH OF COMPLETED WELL 488

{Feet)

(Feet)

WATER LEVEL & YIELD OF COMPLETED WELL

DEPTH TO FIRST WATER
DEPTH OF STATIC

[Ft.) BELOW SURFACE

WATER LEVEL (FL.} & DATE MEASURED
ESTIMATED YIELD. * (GPM) & TEST TYPE
TEST LENGTH (Hrs.} TOTAL DRAWDOWN

May not be representative of a well’s long-term yield.

(Ft)

DEPTH ) CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE | S0RE" \TvpE (73 FROM SURFACE TYPE
DA |y B[ 8d wATERAL/ |NTERNAL| GAuGE SLOT SIZE ["ce. | BEN- |
fow© A inches) | 5 | W | BH & GRADE DAMETER| OR WALL - IF ANY e L | FLTER PacK
' . o 3 | f (Inchas) THICKNESS (Inchas) Ft. o Fi (.ﬁ) () (L) {TYPEISIZE)
354,374 141 | PVC 25| SCH80l.  .030{i__330_; 380 ¥ |SRH#B_SAND__
374; 379 14 v PVC 25| SCHB80 380 . 406 v BENTONITE C
[ ZONE. 3 . 406 | 490 .7 SR8 SAND
[T o7 4381451 v PVC 25| SCH80 490 | 498 ¥ |BERTONITE'C
4387 478 B85 TV FVC 25| SCH 80 030 || 4987 537 — Y [SRWE SAND _
TT478488 85TV FPVC 251 SCH 80 8377 548 BENTONITE C
ATTACHMENTS (¢ ) CERTIFICATION STATEMENT
— Gaeologlc Log |, the undersignad, cartify that this report is complata and accurate to tha best of my knowledge and bellef.
—.. Wall Construction Diagram name _EATON DRILLING CO
—— Gaophysical Log(s) (PERSON, FIRM, OR CORPORATION) {TYPED OR PRINTED)
~—— Spil/Water Chemicaf Analysis 20WEST KENTUCKY AVE WOQDLAND CA 95695 _-
— other ADORESS R cry STATEC AHZIIE 1237
. 02123/06 57, A HIC - 1337,
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. Signed St GAUTHORIZED REPRESENTATIVE DATE SIGNED C-57 LICENSE NUMBER|

DWR 183 REV. | .97

IF ADDITIONAL SPACE 1S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



LY

ORIGINAL

File with DWR
Pagelof 6

Owner's Well No._7913

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to Instruction Pamphlet

w.E036360 3

E{.M%‘)_Uﬁﬁ_ Q%q? 5éDQ ) __NOT_F lFrLL] N rT

STATE WELL NOISTATION NO.
L ol ]

Date Work Began 1/27/06 . Ended2/T/06 q% LATITUDE L.ONGTUDE
Local Permit Agency SUTTER COUNTY.HEALTH DEPT. [0 0 NI |
Permit No. 05-0260 Permit Date 10/28/05 A
GEOLOGIC LOG WELL OWNER
ORIENTATION () Dﬁ{uxgﬂmn . HORZONTAL —— ANGLE . {SPECIFY) | Name SUTTER EXTENTION WATER DIS
meTHoD ROTARY FLup MUD Mailing Address 4525 FRANKLIN_ROAD
A DESCRIPTION YUBA CITY CA 85993
Ft. 1o Ft Describe mamerigl, grain, size, color, etc. ey STATE zIp
0:  20:TOP SOIL AND BROWN CLAY WITH SAND Address 300° NOF FRANKER A% B2 Wi WOF TOWNSHI
20E 55 :YELLOW BROWN CLAY WITH COARSE SAND City RD CA
55! 100:SAND AND GRAVEL County SUTTER
100! 160 LARGE GRAVEL WITH SANDY YELLOW CLAY
APN Book 013 Page 280 Parcel 054
160] 300 YELLOW BROWN CLAY WiTH SAND AND GRAY o 1t gy Lo o e e o
300: 360 SAND AND GRAVEL WITH YELLOW BROWN Ci] Latitude . | | .
360 650 SAND AND SMALL GRAVEL WITH YELLOW DEGL()L&l:TIONS!ESckETCH DEGA Cﬁ:‘IIN\;'lTY %‘E/G
' 1 it v ) rr—
BROWN CLAY NORTH v NEW WELL
650 670 : SAND AND SMALL GRAVEL WITH RED MODIFICATIONREPAIR
i ' BROWN CLAY — Deepen
670 700: BLACK COARSE SAND —— Other (Spacity)
; —— DESTROY (Describe
' Proceduras and Materials
Under "GEOLOGIC LOG"
‘ : PLANNED USES {¢)
; : WATER SUPPLY
' ' [ | __ Domestic__ Public
; : I} 9| __ trigation __ Industrial
: : z &
| : MONITORING — o~
‘ : TESTWELL —
: ; CATHODIC PROTECTION .—
f HEAT EXCHANGE —
| . DIRECT PLSH___
INJECTION —
0 : VAPOR EXTRACTION
E SPARGING
: ——— SOUTH — REMEDIATION ___
T Hiustrate or Describe Disiance of Well from Roads, Builkdings,
i : Fences, Rivers, eto. and attach a ‘map, Use additional paper if OTHER (SPECIFY) —
; , y. PLEASE BE ACCURATE & COMPLETE.
i ‘ WATER LEVEL & YIELD OF COMPLETED WELL
: DEPTH TO FIRST WATER (FL) BELOW SURFACE
! DEPTH OF STATIC
! ! WATER LEVEL {FL.) & DATE MEASURED
820 ESTIMATED YIELD * (GPM) & TEST TYPE
TOTAL DEPTH OF BORING 325 (Feer) TEST LENGTH (Hra) TOTAL DRAWDOWN (FL)
TOTAL DEPTH OF COMPLETED WELL 488-——— (Feet) May not be representative of a well's long-term pield.
DEPTH ) CASING (S) D ANNULAR MATERIAL
FROMSURFACE | Ole" [ TVPE (7) ] FROM SURFACE TYPE
———— | DIA, =,
meee |Z|B2E S| VORDE DAMETER| omwmi | ANy CEJBEN-| 1 piter pack
Fl. to Pt 2|8 oy 2 {inches) | THICKNESS (inches) Ft. 1o Ft ) | 0] @ (TYPE/SIZE)
ZONE: 1 : 548 1 602 ¥ | SR8 SAND__
0! 204 14| v PVC 25| SCH80 802 . 608 v BENTONITE C
_2941 24§ 1_4 v/ PVC 25| SCHS80 .030 608 620 ¥ INATIVE FILL
244: 254 4 PVC 25 SCH80 ;
| ZONE" pi g
—0 j 354 14~V PVC 257 SCH80 ;
ATTACHMENTS (¢ ) CERTIFICATION STATEMENT
— Geologic Log . .. I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and balief,
- Wail Conatruction Diagram NAME _EATON DalLLING co
. Geophysical Log(s) (PERBON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
— SoilWater Chemical Anzlysis 20.WEST KENTUCKY AVE WOQODLAND CA 85685
__ Other ADDRESS N CITY STATE 7AHZIE 133783
i ! Rsitatrrm 2/23/08 LA HIC - 13371
ATTACH ADDITIONAL INFORMATION, I IT EXISTS. S WELL DRILLERIAUTHORIZED REPRESENTATIVE DETE ssllgnso E:;g? LICENSE NUMBER

DWR B8 REV. 11-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT

CONSECUTIVELY NUMBERED FORM



10 §1[3 ~om

34

4
L

........

. .
Ir . . R
) 4

13 V. vorTHERN

]
\

=ae=—E
=1

4
L

TTULATERALT

~,

e

32 oper

4
+

]

SUTTER

24

L

N

e
3‘
o

o
4

13

TFECH

4
<

43

301

L
L

23

s 31 opond

JED

4
k.

13

+b o 1M fooln |

4
——

TO|

&
3

Jq13+00l'n

3

Name: SUTTER :
Date: 16/26/2005
Scale: 1 inch equals 2000 feet

Caption: Sutter Extension Water District - Job# 7813 Mon

APN: 013-280-054
T15N R2E s24

Capyright (C) 1997, Maptech, Inc.



ORIGINAL STATE OF CALIFORNIA
File with DWR WL COMPLETION
Page 1 of 6 Refer to Instruction Pamphlet

Owner's Well No._7914

v E038757 EEEEeaw A4

-7 _DWR ,USE_QNLY NOTFiL

REPORT

Date Work Began 11/21/2005 , Ended12/1/2005 LATITUDE LONGH};Q?J’/; ” |
Local Permit Agency SUTTER COUNTY HEAI TH DEPT Lot || IAPl!ln‘R|S/ - TIH ER1 | 1
Permit No..05-0258 Permit Date_10/28/2005
GEOLOGIC LOG WELL OWNER
ORENTATION (<) _ ;&.xé"““ — HORZONTAL — ANGLE —(sPECIFY) | Name SUTTER EXTENTION WATER DIS
ROTARY MUD Mailing Address 4525 FRANKLIN ROAD
DM | VETHOD T mempm——— YUBA CITY CA 95993
. to Ft Describe material, grain, size. color. etc. iy STATE zP
0. 10:SANDY CLAY Address 250' SOF osWAIBREE P Wor s
10 35 BROWN CLAY City TOWNSHIP RD CA
35! - 90:GRAVELLY SAND County SUTTER
90i _ 115{GRAVEL APNBook 021 Page310_ Parcel 048
115;  195: GRAVELLY CLAY Township 14N Range2 E___ Section 13
195! 280 CLAY TO SILT Latitude , , , ,
280:  300:SILT TO CLAY DEG. MIN. _ SEC, oEG. W e |
3000 348 CLAY WITH GRAVEL TO SILT WITH GRAVEL LOCATION SKETCH ./ NEW°W’ ‘EL'L )
ggg’ Zgé gk;DTYO CCLLAA;Y MODIFICATION/REPAIR
—— Deepen
536: 548:SILT TO CLAY —— Other (Specify)
548° 571 WELL GRADED GRAVEL WITH CLAY DESTROY Desarte
571 : 61 3 E CLAY W'TH SAND - Em%r%soirgch:lcatfgael%
613] 662 WELL GRADED SAND WITH CLAY AND (<
i TGRAVEL Dy SEs ()
662;  678:CLAY WITH SAND t tp| — Domestc — Puble
678|700  CLAYEY SAND g g e —
700. 710 CLAY TO SILT ESTWELL
710;  750: CLAYEY SAND EATHODIC PROTECTION
: : HEAT EXCHANGE —.
DIRECT PUSH___
INJECTION
VAPOR EXTRACTION
' : SPARGING ___
P : SOUTH REMEDIATION ___
0 + - Hustrate or Describe Distance of Well from Roads, Buildings,
'; ﬁj ks ggg j// Fevcs Rver . and s o e, s stors gper i OTHER (SPECIFY) —
WATER LEVEL & YIELD OF COMPLETED WELL

C 0oL

N

DEPTH TO FIRST WATER -
DEPTH OF STATIC

(Ft) BELOW SURFACE

: WATER LEVEL (Ft) & DATE MEASURED
: - 720 ESTIMATED YIELD * (GPM) & TEST TYPE
TOTAL DEPTHOF BORING 12+ _____ (Feet) TEST LENGTH (Hrs.) TOTAL DRAWDOWN )
TOTAL DEPTH OF COMPLETED WELL 585 _____ (Feet) May not be repr ive of a well's long-term yield.
DEPTH . CASING (8S) DEPTH ANNULAR MATERIAL
FROMSURFACE | §onE" [ TYPE (7) FROM SURFACE TYPE
DA |x|& 25 o MATERIAL/ | INTERNAL GAUGE SLOT SIZE ce- | sen.
f oo F (nches) | % | BH & GRADE DIAMETER| OR WALL IF ANY MENT | ToNTE: FiLL FILTER PACK
t t 3|9 05 2 (nches) | THICKNESS (nches) R o Ff | 0!l @ (TYPE/SIZE)
ZONE' 1 0 68| v SAND SLURRY]
0. 88 141 V] PVC 2.5 SCH 80 68 . 80 v BENTONITE C
88 108 14 PVC 25 SCH80 .030 80 128 v SRI#8 SAND
108; 113 141 /1 PVC 25| sScH8o 128 ¢ 140 v BENTONITE C
ZONE; 2 ) 140 | 170 v | PEA GRAVEL
v, 08 14 PVC 25 SCHB80 170 7 181 v BENTONITE C
ATTACHMENTS (v) CERTIFICATION STATEMENT
—- Geologic Log |, the undersigned, certify that this report is complete and accurate to the best of my knowledge and befief.
— Well Construction Diagram NAME _EATON DRILLING CO.
. Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
— SoilWater Chemical Analysis 20 WEST KENTUEKY AVE WOODLAND CA 95695
— oter ADDRESS . cY STATE zP
igned 05/02/06 C57 A HIC - 133783
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. S0 WELL DR ERIAUTHORIZED REPRESENTATIVE DATE SIGNED C-57 LICENSE NUMBER]

DWR 188 REV. 11-97

iIF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



ORIGINAL - STATE OF CALIFORNIA
File with DWR VWL, COMPLETION
Page 2 of 6 Refer to Instruction Pamphlet

Owner's Well No. 7914

—

Date Work Began

11/21/2005 . Ended12/1/2005

Local Permit Agency SUTTER COUNTY HEALTH DEPT

Permit No..05-0258

~E03875744,C | Ll

REPORT

LONGITUDE

IR

Permit Date_10/28/2005

APN/TRS/OTHER

GEOLOGIC LOG WELL .OWNER
ORIENTATION (£) . E?LLU &,ngAL —  HORIZONTAL —_ ANGLE ___(sPECIFY) | Name SUTTER EXTENTION WATER DIS
- ROTARY FLup MUD Mailing Address 4525 FRANKLIN ROAD
oEPTHFROM | METHOD DESCRIPTION YUBA CITY CA 95993
. o Ft Describe material, grain, size, color, etc. cmy STATE ap
0. 10: SANDY CLAY ‘Address 250' SOF OsWABRIE'NGF s
10;  35:BROWN CLAY City TOWNSHIP RD CA
35: 90: GRAVELLY SAND County SUTTER
90: 115 | GRAVEL APN Book 021 Page 310 Parcel 048
115:  195:GRAVELLY CLAY Township 14N Range2 E Section 13
195, 280 CLAY TO SILT Latinde .. L
280 300:SILT TO CLAY DEG. MIN. SEC. DEG. C¥IN. SEC.
. : LOCATION SKETCH — ACTIVITY () —
22(83 24913 (S:Ill_-/:-YTVgIEIEA(iRAVEL TO SILT WITH GRAVEL NORTH . NEWWELL
: : N/REPA
397, 536 SANDY CLAY il odieiad
536: 548:SILT TO CLAY —— Other (Specify)
548: 571 EWELL GRADED GRAVEL WITH CLAY . DESTROY Doscribe
571: 613 : CLAY WITH SAND Procedures and Matenats|
- Under “GEOLOGIC LOG")
613! 662:WELL GRADED SAND WITH CLAY AND
; i PLANNED. USES («£)
: : GRAVEL - WATER SUPPLY
: ; A e pubi
662.: 678 : CLAY WITH SAND g o| — ?N‘i’;z‘:f_ bublie
678: 700:CLAYEY SAND w MONITORING o
700] 710:CLAY TO SILT TESTWELL
710: 750 CLAYEY SAND EATHODIC PROTECTION ...
: : HEAT EXCHANGE —
: DIRECTPUSH __
INJECTION —
: - VAPOR EXTRACTION .
: . SPARGING __
'5 :. Hltustrate or Describe Di:lmf?%ll  from Roads, Buildings, REMEDIATION —
H B SRS Tt | o
b4 - W20 ~ '
h - V044 WATER LEVEL & YIELD OF COMPLETED WELL
C_ = ((OSA DEPTH TO FIRST WATER (Ft) BELOW SURFACE
: DEPTH OF STATIC
WATER LEVEL (Ft) & DATE MEASURED
: : 740 ESTIMATED YIELD * (GPM) & TEST TYPE
TOTAL DEPTH OF BORING L2+ (Feet) TEST LENGTH (Hrs.) TOTAL DRAWDOWN )
TOTAL DEPTH OF COMPLETED WELLS85 (Feet) May not be repr ive of a well's long-term yield.
DEPTH CASING (5) p ANNULAR MATERIAL
FROM SURFACE BH%',T_%' TYPE (<) ] FROM EUE;ACE TYPE
DIA. |x|&i|;8 & MATERIAL/ | INTERNAL GAUGE SLOT SIZE CE- | BEN-
. (nches) | % |l [BH & GRADE DIAMETER| OR WALL IF ANY MENT | TONITE FILL FILTER PACK
38 08 2 (Inches) | THICKNESS (Inches) Ft . Ft || w (TYPE/SIZE)
208: 238, 14| |v] PVC 25| SCHS80 030 181 ; 250 v_| SRI#8 SAND
238; 243 14| v PVC 25| SCH80 250 ; 261 v BENTONITE C
ZONE: 3 261 0 411 _| ¥ |PEA GRAVEL
U 550114/8.75 PVC 25| SCH80 17 425 v _|BENTONITE C
5507 580 B75( [V PVC 25| SCHB0 030|[ 425 5% ~ [ [PEAGRAVEL
IBUTTTIBY OO TV PVC 25| SCHBU 535543 BERTONITEC
ATTACHMENTS (v} CERTIFICATION STATEMENT
~ Geologic Log |, the undersigned, certity that this report is complete and accurate to the best of my knowledge and belief.
—— Well Construction Diagram NAME _EATON DRILLING CO. i
— Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
- Soil\Water Chemical Analysis 20 WEST KENTUCKY AVE : WOODLAND CA 95695
P . Oter ADDRESS cY STATE zpP .
) i 05/02/06 C57 AHIC - 133
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. S/90°0 ELL DRILL ERAUTHORIZED REPRESENTATIVE DATE SIGNED C-57 LICENSE NUMBER

DWR 188 REV. 1197

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



ORIGINAL
File with DWR
Page 3 of 6
Owner's Well No..7914
Date Work Began 11/21/2005 , Ended12/1/2005
Local Permit Agency SUTTER COUNTY HEALTH DEPT

Refer to Instruction

STATE OF CALIFORNIA

W nLLL COMPLETION

REPORT

DWR _USE oee - OT __ FILL _IN
/F?Nuiﬂ;%? 7 ?ﬁ 003 W

Pamphlet

No. EQ38757

STATE WELLN

LATITUDE

0./ STATION Zﬁgi; E ;
. LONG!

|1|l|1l|||nl|x|

Permit No..05-0258 Permit Date 10/28/2005 APNTRS/OTHER
GEOLOGIC LOG WELL OWNER-
ORIENTATION () - DﬁﬁlngﬂCAL —— HORIZONTAL —— ANGLE _—_(SPECIFY) | Name SUTTER EXTENTION WATER DIS
ROTARY MUD Mailing Address 4525 FRANKLIN ROAD
METHOD FLUID
DEPTH FROM DESCRIPTION YUBA CITY CA 95993
Ft to Ft Describe material, grain, size, color, etc. cry STATE 2P
0] 10 SANDY CLAY Address 250° SOF OsWATD RIYEI'WGOF
10; 35 BROWN CLAY City TOWNSHIP RD CA
35: 90 : GRAVELLY SAND County SUTTER
90: 115! GRAVEL APNBook 021 Page310____ Parcel 048
115:  195:GRAVELLY CLAY Township 14 N Renge2 E Section 13
195 280 CLAY TO SILT Latitude 1 L
280: 300 SILT TO CLAY DEG. MIN, SEC. DEG. WIN. SEC.
300 348 CLAY WITH GRAVEL TO SILT WITH GRAVEL LOCATION SKETCH A
348; 397 :SILT TO CLAY MODIFICATION/REPAIR
397: 536 : SANDY CLAY — Deepen
536 548: SILT TO CLAY —— Other (Speciy)
548: 571:WELL GRADED GRAVEL WITH CLAY
: : — DESTR ribe
571, 613 CLAY WITH SAND ocedrs and o
613  662: WELL GRADED SAND WITH CLAY AND
. : PLANNED USES ()
: : GRAVEL - WATER SUPPLY
662; 678 CLAY WITH SAND o g|— ron " ndusia
678; 700;CLAYEY SAND s wl MONITORING o
700: 710:CLAY TO SILT TESTWELL
710;  750:CLAYEY SAND EATHODIC PROTECTION
) : : HEAT EXCHANGE .
: DIRECT PUSH _
INJECTION
: VAPOR EXTRACTION ___
SPARGING __
i Hllustrate or Describe Distance of Well from Roads, Buildings, REMEDIATION —
Fences, Rivers, cte. and attach a map. Usc additional paper if OTHER (SPECIFY) —
: 3. PLEASE BE ACCURATE & COMPLETE.
WATER LEVEL & YIELD OF COMPLETED WELL
DEPTH TO FIRST WATER {FL) BELOW SURFACE
DEPTH OF STATIC
WATER LEVEL (Ft) & DATE MEASURED
~ - 740 ESTIMATED YIELD * _ (GPM) & TEST TYPE
TOTAL DEPTH OF BORING L2 (Feet) TEST LENGTH (Hrs) TOTAL DRAWDOWN )
TOTAL DEPTH OF COMPLETED WELL585 _ (Feet) May not be representative of a well's long-term yield.
DEPTH R CASING (S) PTH ANNULAR MATERIAL
FROMSURFACE | §2nE" [TYPE (7) FROM SURFACE TYPE
DA [x|[&[,98&| wmameriaLs |NTERNALL  Gauce SLOT SIZE pmy
Ft to Ft (inches) | % b §E o GRADE DIAMETER| OR WALL IF ANY MENT [TONITE FILL FILTER PACK
a9 32 (inches) | THICKNESS (inches) . o Ft 0| 0!l w (TYPE/SIZE)
ZONE! 1 543 | 600 ¥ | SR#8 SAND
0; 88 141 v/ PVC 25| SCHS80 600 ; 610 v BENTONITE C
88: 108 14| ] PVC 25| SCH 80 .030 610 : 659 | ¥ |PEA GRAVEL
108, 113 14 PVC 25| SCH80 659 | 669 v _|BENTONITE C
LONET 2 . - 6697 740 v | BACKFILL
b FA L 41TV PVC 25 SCH 80
ATTACHMENTS (v ) CERTIFICATION STATEMENT
—— Geologic Log 1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.
—— Well Construction Diagram NAvEe _EATON DRILLING CO.
—__ Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED) :
— Soil\Water Chemical Analysis 20 WEST KENTUCKY AVE WOODLAND CA 95695
— other ADDRESS N Iy STATE ZP - :
i 05/02/06 CS57AHIC-1 g
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. S9ne0 VELL DRILLERJAUTHORIZED REPRESENTATIVE DATE SIGNED €57 LICENSE NUMBER

DWR 188 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM
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ORIGINAL
File with DWR

Page 1 of 3

R

Owner's Well No,_8519

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer 1o !nslruc:rion Pamphiet STATE WELL NOISTATlON NO.
Mw-64.6C " " Fa24062 A-C{[ | “?ZW

. QAWR PUSE LY - D OT  FILL IN e

—— Well Construction Diagram

Date Work Began 12/20/2010 , Ended12/22/2010 LATITUDE LONGITUDE _5
Local Permit Agency Sutter County Health Dept ! 1] | | N N T B
. ] APN/TRS/OTHER
Permit No. 10-0310 Permit Date _12/7/2010 -
GEOLOGIC LOG WELL OWNER
ORIENTATION (_{__) _ VERTICAL . HORIZONTAL —— ANGLE o (SPECIFY) Name DWR - Central
o5 ROTARY FLUID MUD Mailing Address 901 P Street, 2nd Floor
DEPTH FROM Sacramento CA 95814
SURFACE _____ | DESCRIPTION
Ft. to Ft Describe material, grain, size, color, elc. CITY STATE ziP
0 10 Top soil YRS LOAT B
! ' Top sol Address 80" Wof S George L Ba & 37
10 20 Yellow brown clay City Mi Nof Tudor Rd CA
20! 60! Sand and gravel County SUTTER
SOE 170 : Sandy yelloyv clay APN Book 025 Parcel 004
170, 800, Gray clay with sand Township 13N Range3 E Section8 49 , o o
800, 1300, Brittle gray clay with sand Latitude - / | K
: : DEG. MIN. SEC. DEG. MIN. “SEC.
T T LOCATION SKETCH — ACTIVITY (£) —
: : NORTH ¥ NEW WELL
1 ]
| e g A s & WW MODIFICATION/REPAIR
:\ﬂW'~ 6 - ,/5“ -y — Deepen
! ! —— Other (Specify)
: Aa .: A #ayz L2/
L :' @ lb - / — DESTROY (Describe
AP A~ I~ Urar Egssoirgehl?ﬁgac]ss"
i
! ~o( - a2} ‘/(/ PLANNED USES (<)
! ! WATER SUPPLY
; : 5 *U") ....... Domestic . Public
g & | . Imigation ___. industrial
] ¥
: : MONITORING v/
: . TEST WELL __.
| : EATHODIC PROTECTION
i ; HEAT EXCHANGE ..
: ! DIRECT PUSH.__
T T INJECTION
: X VAPOR EXTRACTION —_
: X SPARGING _.
; | SOUTH
. L Illu.ylrah or Describe Distance of Well from Roads, Buildings,
: : Fences, Rivers, etc. and attach a map. Use additional paper if OTHER (SPECIFY)__
L , necessary. PLEASE BE ACCURATE & COMPLETE.
£ ]
. 1 WATER LEVEL & YIELD OF COMPLETED WELL
, ! DEPTH TO FIRST WATER——— (Ft.) BELOW SURFACE
| i DEPTH OF STATIC
; : WATER LEVEL (FL) & DATE MEASURED
1300 ESTIMATED YIELD * (GPM) & TEST TYPE
TOTAL DEPTH OF BORING 224 (Feer) TEST LENGTH (Hrs) TOTAL DRAWDOWN (Ft)
TOTAL DEPTH OF COMPLETED WELL255____ (Fect) Mav not be representative of a well's long-term vield.
DEPTH B CASING (5) DEPTH ANNULAR MATERIAL
FROM SURFACE | BORE- P (7] FROM SURFACE TYPE
DIA. ¥ 5 & a MATERIAL /- INTERNAL GAUGE SLOT SIZE CE- | BEN-
B R (lnches) | Z | U 55 € GRADE DIAMETER} OR WALL IF ANY VENT | ToRITE FiLL FILTER PACK
i . @0 8 UE E {Inches) THICKNESS (inches) Ft. to  Ft (—‘—/-) 1 () (TYPE/SIZE)
Zone! 1 Q' 20| v Sand Slurry
00 45| 12| PVC 25| SCH80 20 35 v Bentonite Seal
45, 88| 12] |V PVC 25| SCH 80 030 3 90 ¥ | SRi#8 Sand
55, 65 12] /1 PVC 25| SCH80 90 ' 100 v Bentonite Seal
Zone, 2 ' 100 ' 130 v T SRI#8 Sand
O e 12TV PVC 2.5| SCH80 130 ' 140 v Bentonite Seal
ATTACHMENTS (¢ ) CERTIFICATION STATEMENT
— Geologic Log 1. the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.

name _EATON DRILLING CO.

—— Geophysical Log(s)

(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)

—— Soil/water Chemical Analysis 20 W. Kentugky Aye— Woodland CA 95695
—— Ofher ADDRESS N, ) . Ty STATE zP
Signed 772948 pre . 01/21/11 C57 A 133783
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS, WELL DRILLER/AUTHORIZED REPRESENTATIVE DATE SIGNED C-57 LICENSE NUMBER

DWR 188 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



ORIGINAL
File with DWR

Page 2 of 3

Owner's Well No,_8519
Date Work Began 12/20/2010

STATE OF CALIFORNIA

Refer 1o Instruction  Pamphler

€ 0124062

. Ended12/22/2010

Local Permit Agency Sufter County Health Dept

WELL COMPLETION REPORT

-, DO, NOT_FILL_IN

STATE WELL NO./ STATION NO.

LATITUDE LONGITUDE

Lot b bbb

i ) APNITRS/OTHER
Permit No._10-0310 Permit Date _12/7/2010
GEOLOGIC LOG WELL OWNER
ORIENTATION (£) —L&/ZRTICAL —_ HORIZONTAL —— ANGLE —__(sPECIFY) | Name DWR - Centrat
i ?AIEI%-HOD ROTARY FLUID MUD Mailing Address 901 P Street. 2nd Floor cA 55574
SURFACE DESCRIPTION Sacramento
Ft. to Fu Describe material, grain, . size, color, etc. cImy WELL LOCATION STATE zip
0. 10, Topsoll Address 80" Wof S Georgs Washigton Bivd & 37
10! 20 Yellow brown clay City Mi Nof Tudor Rd CA
20! 60' Sand and gravel County SUTTER
60, 170, Sandy yellow clay APN Book025__ Page010 _ Parcel 004
170, 800, Gray clay with sand Township 13N Range3 E Section &
800, 1300, Brittle gray clay with sand Latitude . | | \
i ) DEG. MIN. SEC. DEG. MIN. ste.
! ! LOCATION SKETCH — ACTIVITY (v ) —
: X NORTH L NEW WELL
' : MODIFICATION/REPAIR
! ! —— Deepen
1 i ——— Other {Specify}
I 1
: : —— DESTROY (Describe
, h Procedures and Materials
: ! Under "GEOLOGIC LOG"
. . PLANNED USES (<)
' 1 WATER SUPPLY
T : "m" 7§ — Domestic — Puslic
; | § 5 —— lrigation .. Industrial
" : MONITORING v
; \ TEST WELL ___
' ! CATHODIC PROTECTION
| | HEAT EXCHANGE ...
1 : DIRECT PUSH.......
T T INJECTION .
. i VAPOR EXTRACTION ___
! ' SPARGING __
X . —— SOUTH — — REMEDIATION ...
- Hustrate or Deseribe Distance of Well from Roads, Buildings,
l : Fences, Rivers, etc. and attach a map. Use additional paper if OTHER (SPECIFY)
\ | ary. PLEASE BE ACCURATE & COMPLETE. -
. .
! : WATER LEVEL & YIELD OF COMPLETED WELI.
f i DEPTH TO FIRST WATER———— (FL) BELOW SURFACE
: j DEPTH OF STATIC
; ; WATER LEVEL (FL) & DATE MEASURED
- - 1300 ESTIMATED YIELD * (GPM) & TEST TYPE
TOTAL DEPTH OF BORING .22 (Feer) TEST LENGTH (Hrs.) TOTAL DRAWDOWN._______ Ft)
TOTAL DEPTH OF COMPLETED WELL255 (Feet) May not be representative of a well's long-term vield,
DEPTH CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE | SORE- pE (7 FROM SURFACE TYPE
DIA. 1x[Z] 28] wareriaL; |ITERNAL|  GaucE SLOT SizE cE- | BEN-
(Inches) % LIES & GRADE DIAMETER| OR WALL IF ANY MENT| TONITE FILL FILTER PACK
Ft.. to  Ft 29 OE 2 (Inches) THICKNESS (Inches) Ft. to FL ) | ] W) (TYPE/SIZE)
1551 165 12| | /] PVC 25, SCH80 030 140 180 Y |SRI#8 Sand__
165. 175 12| v PVC 25| SCH80 180 1 190 v Bentonite Seal
C | Zere™ 3 190 1 215 7 SR8 Sand
0, 2357 1778 PVC 2.5 SCHB80 215 225 v Bentonite Seal
. fdi:: 245 § v PVC 25] SCH80 .030 225 260 Y SRi#8 Sand
245,255 8TV PVC 25 SCHBU 2607280 Bentonie Seal™
ATTACHMENTS (¢ ) CERTIFICATION STATEMENT
— Geclogic Log |, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.
—— Well Construction Diagram nvamve _EATON DRILLING CO.
— Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
—— SolWater Chemical Analysis 20 W, Kentucky Ave o Woodland CA 95695
__ Oter ADDRESS S \Y \ . CITY STATE zP
Signed iy 3 [ 01721711 C57 A 133783
ATTACH ADDITIONAL INFORMATION, IF T EXISTS. 98 ELL DRILLER/AUTHORTZED REPRESENTATIVE DATE SIGNED C-57 LICENSE NUMBER

DWR 188 REV. 11-97

iF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



.

ORIGINAL
File with DWR

Page 3 of 3

Owner's Well No._8519

STATE OF CALIFORNIA

WELL COMPLETION

Refer 10 Instruction  Pamphles

€()124062

REPORT

STATE WELL NO./ STATION NO.

R

Date Work Began _12/20/2010 . Ended12/22/2010 LATITUDE LONGITUDE .
Local Permit Agency Sutter County Health Dept [ T T O O O O ’
Permit No._10-0310 Permit Date 12/7/2010 APNTRSIOTHER
GEOLOGIC LOG WELL OWNER
ORIENTATION (¥) - VERTICAL ___ HORIZONTAL —— ANGLE — (SPECIFY) | Name DVWWR - Central
e DRLLNS ROTARY FLUID MUD Mailing Address 901 P Street, 2nd Floor
SURFACE DESCRIPTION Sacramento CA 95814
Fi. 1t Ft Describe material, grain, size, color, elc. cIrY c STATE zP
T : WELL LOCATIQN
0 10 Top soil Address 80' Wof S Georqe%aslhmq/}oncmvd & .37
10! 20 Yellow brown clay City Mi Nof Tudor Rd CA
20! 60 Sand and gravel County SUTTER
1 1
B0 Sandiyelon o) APN Book025  Page010___ Parcel 004
170: 800 L oray cay wit sarlxd Township 13N Range3 E _ Section 6
800: 1300 1 Brittle gray clay with sand Latitude ’ 1 | |
| ' DEG.  MiN. SEC. DEG. MIN. SEC.
' ! LOCATION SKETCH — ACTIVITY () —
‘ . NORTH L NEW WELL
1 1
' ; MODIFICATION/REPAIR
: f - Deepen
| ) o Other (Specify)
1 |
: | —— DESTROY (Describe |
| | Procedures and Materials
T T Under "GEOLOGIC LOG
: ; PLANNED USES ()
) ! WATER SUPPLY
: : g 5 e Domestic ——. Pubiic
g 5 —— Irigation . Industrial
' |
: | MONITORING v/
. . TEST WELL ___
: : FATHODIC PROTECTION——
: : HEAT EXCHANGE —-
: : DIRECT PUSH ___
T : INJECTION ..
" VAPOR EXTRACTION
; SPARGING ___
SOUTH
His or Describe Distance of Well from Roads, Buildings, REMEDIATION —
Fences, Rivers, etc. and attach a map. Use additional paper if OTHER (SPECIFY) e
necessary. PLEASE BE ACCURATE & COMPLETE, X

I
L
|
L
|
L
|
|
|
[
T
|

1
!
1
1
|
|
1
|
T
|
T
|

TOTAL DEPTH OF BORING 1300

(Feet)

WATER LEVEL & YIELD OF COMPLETED WELL

DEPTH TO FIRST WATER————— (Ft) BELOW SURFACE
DEPTH OF STATIC .

WATER LEVEL (Ft.) & DATE MEASURED

ESTIMATED YIELD *
TEST LENGTH

(GPM) & TEST TYPE
(Hrs) TOTAL DRAWDOWN

(FL)

TOTAL DEPTH OF COMPLETED WELL255 ____ (Feet) May not be representative of a well’s long-term vield,
DEPTH CASING (S) ANNULAR MATERIAL
BORE - DEPTH
FROM SURFACE HOLE TYPE (. )uJ FROM SURFACE TYPE
DIA. <! Flg % a MATERIAL / INTERNAL GAUGE SLOT SIZE CE- | BEN-
fFl o A nenes) | 5| 8188 & CGRADE PIAMETER| OR WaLL [P ANY MENT|TONITE FiLL | FILTER PACK
. 8 oY T
a8|g|°2 & {Inches) THICKNESS (inches) Ft.  to Ft @l (TYPE/SIZE)
; 280 300 ” | Native Fill
' 300+ 1300] v Sand Slurry
I 1
1
i
I 1
i l
ATTACHMENTS (y ) CERTIFICATION STATEMENT
— Geologic Log 1, the undersigned, certify that this report is complate and accurate o the best of my knowledge and belief,
—_ Weli Construction Diagram Name _EATON DRILLING CO.
. Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
— SoilWater Chemical Analysis 20 W, Kentucky Ave Woodland CA 95695
—_ Other ADDRESS Z N N CITY STATE P
i T o o e oz 01/21/11 C57 A 133783
Signed 240,
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. WELL DRILLER/IAUTHORIZED REPRESENTATIVE DATE SIGNED €57 LICENSE NUMBER
DWR |88 REV. 1197 IF ADDITIONAL SPACE 1S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM
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PROJECT American Basin Conjunctive Use
FEATURE SSWD Corporation Yard

State of California
The Resources Agency

DEPARTMENT OF WATER RESOURCES

DRILL HOLE LOG

LOCATION

CONTRACTOR Eaton Drilling
DRILLER Duane Smith
DRILL RIG Mayhew 1000, modified

HOLE DEPTH 1008 ft

SHEET 10OF 6

HOLE NUMBER AB-1

DATE DRILLED 5/22/96-5/23/96

LOGGED BY Senter/Killingsworth

ATTITUDE Vertical

DEPTH TO WATER Not determined

ELEVATION NA

Depth

20

40

60

80

100

120

140

160

Log

Field Classification and Description

Mode

Remarks

SM

0-30": SANDY SILT: soft, buff brown to red orange in color,
interbedded with SAND, medium to pebble size, angular to
subrounded, predominantly lithic clasts.

CL

30-50": CLLAY: lean, contains non-plastic fines, soft, orange-
brown to gray-brown in color.

SP

50-100": SAND: coarse to med grained, loose (uncemented),
angular to subangular, clasts appear to be primarily of granitic
origin w/ up to 10% mafic lithic fragments. Occasional
stringers of SANDY SILT. Grades coarser, becomes iron-oxide
stained, and composed predominantly of maficof non-granitic
fragments below 60",

SM

100-125": SANDY SILT: brittle (stiff), red-brown to orange-
brown in color, contains up to 10% medium to coarse grained
lithic fragments w/ occasional gravel-size clasts.

SP

125-145": SAND: coarse to medium-grain size, angular to
subangular, composed of mafic mineral fragments and lithic
fragments of metamorphic & igneous origin.

SM

145-180": SANDY SILT: brittle, as above, w/ common soft,
non-plastic interbeds.

Spudded @ 1000 hrs

65': rough drilling




SHEET 2 OF 6

State of California
The Resources Agency
DEPARTMENT OF WATER RESOURCES
- DRILL HOLE LOG
Project & Feature American Basin Conjunctive Use, SSWD Monitoring Well Hole No. AB-1
Depth | Log Field Classification and Description Mode Remarks
160 SM | SANDY SILT continued RD
180 Sp 180-200": SAND: fine to med grained minerals and lithic Driller said water return only about
clasts, angular to subrounded, loose. Up to 30% of sand 50% from 160-180'
fragments appear to be sandstone, weakly indurated, friable.
Possible lahar?
200 SM | 200-330": SILTY SAND/SANDY SILT interbedded: reddish
brown, brittle silts, subangular, med to coarse sand.
Occasional soft SANDY SILT interbeds, esp. below 220'.
Color changes to dark gray at 230'.
220
240 Color alternates between gray and red-brown. Degree of
induration increases with depth; cuttings become harder.
. Below 250", color is predominantly dark gray , w/ minor Assume that color change at 250'
orange-red interbeds. 4 corresponds to top of Mehrten
MEHRTEN FORMATION: gray to greenish, interbedded, Formation
260 tuffaceous sands, silts, clays, claystones, some interbedded Hole taking water
gravels, gray tuffs, all as described below.
280
300
320
SP | 330-340": SAND: fine to medium grained, dark gray, angular, 5/23/96: probable Mehrten
loose.
340 SM | 340-390: SANDY SILT with occasional silty sand interbeds:
brittle w/ occasional soft interbeds, dark gray w/ infrequent
red-orange interbeds; sand is fine to med grained.
360




SHEET 3 OF 6

State of California
The Resources Agency
DEPARTMENT OF WATER RESOURCES
DRILL HOLE LOG
Project & Feature American Basin Conjunctive Use, SSWD Monitoring Well Hole No. AB-1
Depth | Log Field Classification and Description Mode Remarks
360 SM | SANDY SILT continued RD
380
GP | 390-400": SANDY GRAVEL: loose, dark gray, subangular to 390": rough drilling
rounded lithic and mineral clasts. Appear to be mainly 5/23/96 gravel zone definitely
metamorphics; fine; max diam. 0.5". Some basalt clasts <5%. appears to be Mehrten
400 SP | 400-410": SAND with CLAY': gray, coarse grained, otherwise
same as above; contains about 10% med plastic clay
Tuff | 410-500": TUFF: andesitic, gray, brittle; may occasionally
grade to stiff clay; trace of subrounded pebbles.
420
Good water return: about 80%
440
460
Fast drilling
480
500 SC | 500-650": CLAYEY SAND: tuffaceous; dark gray-green,
coarse grained, angular to subrounded; qtz and metamorphic
grains, abundant greenish metavolcanic grains
520
Fast drilling; good water returns
about 80%
540
560




SHEET 4 OF 6

State of California
The Resources Agency
DEPARTMENT OF WATER RESOURCES
DRILL HOLE LOG
Project & Feature American Basin Conjunctive Use, SSWD Monitoring Well Hole No. AB-1
Depth | Log Field Classification and Description Mode Remarks

560 SC | CLAYEY SAND continued RD | Driller says added 4 sacks
bentonite earlier in day

580

600

620 Stopped drilling at 620", added 5
sacks bentonite, circulated, pulled
drill string
Ended shift @2015
5/23/96: began shift @ 0700; ran

640 in hole, circulated; began new hole
@ 1000 hrs.

SP | 650-700": SAND: med to coarse, uncemented, dark gray,
; angular to subangular, predominantly metamorphic clasts; qtz
uncommon (<5%), contains +/-10% andestic (?) clasts: plag. &

660 hornblende xtals in red groundmass. Penetration rate is faster than
circulation rate; cuttings samples
taken @ 10-' intervals are probably
composite of 20" drill length

680 Below 680", qtz becomes more abundant, but still no more

than 5% of returns. Cuttings also contain chips of gray,
angular clasts that resemble siltstone, but are probably tuff,
minor soft clay.

700 Tuff | 700-720": SANDY TUFF: hard, gray w/medium grain-size
lithic clasts of metamorphic origin, some rhyolite/dacite;
resembles siltstone.

720 SP/ | 720-820: Interbedded SAND and TUFF: as above; difficult to 1100 hrs; fast drilling

Tuff | distinguish individual layers because tuff cuttings are the same
size as sand clasts. Overall, there appears to be a 30/70 split
between sand particles and sand-size tuff cuttings.

740

760




SHEET 5 OF 6

State of California
The Resources Agency
DEPARTMENT OF WATER RESOURCES
DRILL HOLE LOG
Project & Feature American Basin Conjunctive Use, SSWD Monitoring Well Hole No. AB-1
Depth | Log Field Classification and Description Mode Remarks
760 SP/ | Interbedded SAND and TUFF continued. RD
Tuff

780
800 Circulating @ 1200 hrs
820 CH | 820-860": FAT CLAY: blue-gray, tuffaceous, high plasticity,

contains abundant frags of tuff <1/8" diameter.
840
860 Tuff | 860-940": TUFF with SAND: gray to mostly bluish-green, Circulating @1330 hrs, reamed

" | andesitic tuff and/or lahar w/ minor interbedded med to coarse borehole due to swelling

sand(<5%); grains are angular to subrounded, qtz, basalt, formation; driller says fluid return

greenstone and some orange-brown tuffaceous clasts. is about 70%
880 Fast drilling
900
920
940 SP | 940-970": SAND: tuffaceous, as previuosly described at 500-

580", but not clayey.
960




SHEET 6 OF 6

State of California
The Resources Agency
DEPARTMENT OF WATER RESOURCES
DRILL HOLE LOG
Project & Feature American Basin Conjunctive Use, SSWD Monitoring Well Hole No. AB-1
Depth | Log Field Classification and Description Mode Remarks
960 SP | SAND continued RD
Tuff | 970-980": TUFF with SAND: andesitic, as previously

described.
980 Tuff | 980-1000": TUFF: andesitic, as previously described, no sand

or pebbles.
1000

1008": BOTTOM OF HOLE
1020
1040
1060
1080
1100
1120
1140
1160
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- : ;511071
' State of California State Well No.  12NO4E03N04M
The Resources Agency
. Department of Water Resources

DISTRICT. Central

WELL DATA

Owner California Department of Water Resources State WeliNo,  12NO4EOINO4M
Address 3251 S Street, Sacramento 95816 Other No. AB-1, Shallow
Tenant
Address
Type of Well: Hydrograph Key [ ] Index [ |  Semiannual [ | :
Location: County Sutter Basin North American No. 5-21.64
U.S.G.8. Quad. Nicholaus Quad. No.
v MD
SW 1/4 SW Ya Section 03 , Township. 12N , Range. (04E se Base & Meridian
—_— _ - H

Description  Single vault, quadruple-completion, nested piezometer, Each peizometer is 2” in diameter, steel cased, with a stainless-steel
perforated interval. Vault {s secured with a padlock — lock is available at Central District office.

Reference Point description Top of the 2 piezometer, with cap removed. Shallow well is the tallest of the four casings.

Above

Whichis. 1.2 ft. Below land surface. Ground Elevation 43 fi. .

eference Point Elev, 49.2 : ft.  Determined from USGS Quad
pll: Use  Monitoring Condition  Very good — nearly new Depth 190 ft.
Pasing, size 2 in., perforations 170 — 180 feet bgs .

i

Measurement By: ~ DWR USGS [ ] USBR [ ]| County [ | I Dist. [ | WaterDist. [ | Cons. Dist.

Chief Aquifer: Name Depth to Top Aq. Depth to Bot. Ag. .
Type of Material Perm. Rating Thickness

Gravel Packed? Yes [x JNo | |  DepthtoTop Gr. 30 feet Depth to Bot. Gr. 200 feet
Supp. Aquifer . Depth to Top Ag. Depth to Bot. Ag.

Drillet  Eaton Drilling '

Date drilled  May 22-23, 1996 Log, filed yes Open{l} x Confidential (2)
Equipment: Pump, type Make

Serial No. Size of discharge pipe Water Analysis: Min. (1} x San. (2) HM.(3) .

Power, Kind Make ' Water Levels Available: Yes(l) x No ‘ .

H.P. Motor Serial No. Period of Record: Begin 07/11/96 End ™ active

Elec. Meter No. Transformer No. Collecting Agency California Department of Water Resources

Yield GPM Pumping level Prod. Rec. (1) Pump Test (2) Yield (3)
SKETCH REMARKS

This is the shallow well of a quadruple-completion monitoring well.

The middle-shallow well is 530 feet deep, the middle~-deep well is 710

feet, and the deep well is 980 feet. The four wells are separated by

bentonite seals. A I” steel air tube is attached to the well casing at 150°

depth, and was used for well development. The well is located within

the boundaries of RD 108 and was constructed with their permission.

See attached map for location. Eleciric log of well is on file.

M5z mid - $hal|

Recorded by:  Naomi Kalman

ma = mid-deep
d =ep

Date: 01/10/01

DWR 429 (Rev. 4/70)
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State of California
The Resources Agency
Department of Water Resources :

WELL DATA -'

511069 ' . . _ :

* = ' !
[

| 1

State Well No. _ 12NO4E03N02M

DISTRICT Central

Qwner California Depariment of Water Resources State Well No.©  12N04E03NOZM '
Agdress 3251 S Street, Sacramento 95816 Other No: AB-1, Middle-Deep
Tenant . ' i
Address ] ) =
Type of Well: ; Hydrograph Key [ | Index [ ]  Semiannual []
Location: County Sutter Basin  North American No. 52164 °
U.8.G.S. Quad. Nicholaus Quad. No.
s MD
SW i/4 SW Vi Section 03 , Township. 12N , Range. " 04E se Base & Meridian
— H

Description  Single vault, quadruple-completion, nested piezometer. Each peizometer is 2” in diameter, steel cased, with a stainless-stee}
perforated interval. Vault is secured with a padlock — lock is available at Central District office. .

3

4

Reference Point description

Top of the 2 piezometer, with cap removed. Middle-deep well is the second shortest of the four casings.

i . Above .
Whichis 0.9 fi. Below land surface. Ground Elevation 48 ft. 5
-Reference Point Elev. 489 7, ' fi.  Determined from USGS Quad
ell: Use Monitoring Condition  Very good — nearly new Depth 710 - ft

asing, size 2 in., perforations

680 — 700 feet bgs

%

Measurement By: DWR USGS D USBR D County D Irr. Dist. D “Water Dist. D Cans. Dist, |:!
Chief Aquifer: Name Depth to Top Ag. Depth to Bot. Aq.
Type of Matetial Perm. Rating . Thickness '
Gravel Packed? Yes | % l No | l Depth to Top Qr. 620 feet Depth to Bot. Gr. 855 feet
Supp. Aquifer . Depth to Top Aqg. Depth to Bot. Aq.
Driller ~ Eaton Drilling ' ‘ .
Date drilled May 22-23, 1996 Log, filed yes Cpen(l) x Confidential (2)
Equipment: Pump, type Make ’
Serial No. ‘ Size of discharge pipe Water Analysis: Min, (1) x San. (2) HM.(3)
Power, Kind Make Water Levels Available:  Yes(1) x  No .
H.P. Motor Serial No, Period of Record: Begin ~ 07/11/96 End active .
Elec. Meter No. Transformer No. Collecting Agency California Department of Water Resources
Yield GPM Pumping level Prod. Rec. (1) . Pump Test (2) Yield(3) . =
SKETCH REMARKS . .
$
enddie —d.ﬁi? N [|I'THis s he middie-deep well of @ quadruple-completion monitoring well.

‘Pi CZomee

The shallow. well is 190 feet deep, the middle-shallow well is 530

feet, and the deep well is 980 feet. The four wells are scparated by
bentonite seals. A 17 steel air tube is attached to the well casing at 150
depth, and was used for well development. The well is located within
the boundaries of RD 108 and was constructed with their permission.
See attached map for location. Electric log of well is on file.

S=ghallow _
mg —mi del —3ha Now Recorded by:  Naomi Kalman
=cleeD Date: 01/10/01

. DWR 420 (Rev. 4/70)
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T r— e

) | 511070 ) o
e ' ' . k] ! f
. Stateof California  State WellNo. 12NO4E03NO3M -~
. The Resources Agency .
. , Department of Water Resources L
, . . ‘ DISTRICT Central

Owner California Department of Water Resources » " N State Well No.  12NO4E03INO3IM
Address 3251 S Street, Sacramento 93816 Other No. _AB-1, Middle-Shallow
Tenant
Address

i
Type of Well: i Hydrograph Key [ ] Index [ ]  Semiannual [ | :
Location: County Sutter . Basin  North Amerjican . : No.  5-21.64
U.8.G.S. Quad. Nicholaus - * Quad. No.

MbD
SW /4 SW Vi Section ' 03 ' , Township. 12N . ,Range. O04E sl\{s Base & Meridian

Description  Single vault, quadruple-compietion, nested piezometer, Each peizometer is 2” in diameter, steel cased, with a stainless-steel .
perforated interval. Vault is secured with a padlock — lock is available at Central District office.

Reference Point description Top of the 2” piezometer, with cap removed. Middle-shallow well is the secand-tallest of the four casings. !

Above -
Whichis 1.0 . id Below land surface. Ground Elevation -48 K ft.
Reference Point Elev. 49 ft.  Determined from ‘USGS Quad
.ell: Use Monitoring Condition  Very good —nearly new Depth 530 - fi.
hsing, size 2 in., perforations 390 —400 and 510 — 520 feet bgs :

H

Measurement By: ~ DWR "USGS USBR [ | County [ | Im.Dist. [ ]| WaterDist:|_| Cons.Dist. [ ]

Chief Aquifer: Name Depth to Top Ag. - Depth to Bot. Aq.

Type of Material : Perm, Rating ) Thickness

Grave! Packed? Yes {x | No | | Depthto Top Gr. _370 feet Depth to Bot. Gr. 600 feet

Supp. Aquifer . ‘Depth to Top Aq. Depth to Bot. Aq.

Driller  Eaton Drilling ‘ ) L

Date drilled  May 22-23, 1996 Log, filed yes Open(l) = ’ Confidential (2) )

Equipment: Pump, type Make

Serial No. Size of discharge pipe i Water Analysis: Min. (1)  x ‘San. (2) HM.(3) .

Power, Kind Make Water Levels Available; , ~ Yes(1) x No

HP, Motor Serial No. Period of Record: Begin ~ 07/11/96 End™ active

Elec. Meter No. Transformer No. Collecting Agency . California Department of Water Resources

Yield GPM Pumping level Prod. Rec. (1) Pump Test (2) Yield (3)
SKETCH " REMARKS

This is the middle-shallow of a quadruple-completion monitoring well.

The shallow well is 190 feet deep, the middle-deep well is 710

feet, and the deep well is 980 feet. The four wells are separated by
bentonite seals. A 17 steel air tube is attached to the well casing at 150’
depth, and was used for well development. The well is located within
the boundaries of RD 108 and was constructed with their permission.
See attached map for location. Electric log of well is on file.

S=Shallow
mel= middle

-—

deep

Recorded by: Naomt Kalman '
Date: 01/10/01 s

DWR 429 (Rev. 4/70)
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, 51-1068 |
k3 I
State of California State Well No.  12ZNO4EO3N01M
- . The Resources Agency ! '
. - Department of Water Resources :
. 47 DISTRICT Ceniral
.vf :.‘;. ' . . —
WELL DATA . ...
.~ Owner California Department of Water Resources State Well No. 12N04E03NOIM
" Address 3231 § Strect, Sacramento 95816 _ | Other No. AB-1, Deep
Tenant '
Address : -
Type of Well: Hydrograph Key [ ] Index [ |  Semiannual [ | i
Location: County Sutter Basin  North American No. 5-21.64
U.5.G.S. Quad. Nicholaus ' ~ Quad. No.
v B D
SW 1/4 SW Vi Section 03 > Township. 12N , Range. 04E sB Base & Meridian
- a _— B

L

Description  Single vault, quadruple-completion, nested piezometer. Each peizometer is 2” in diameter, steel cased, with a stainless-steel
perforated interval. Vault is secured with a padlock — lock is available at Central District office.

]

Reference Point description  Top of the 27 piezometer, with cap removed. Deep well is the shortest of the four casings.

Above

Whichis 0.4 i Below land surface. Ground Elevation 48 ft.
Reference Point Elev. 484 ft.  Determined from USGS Quad :

.V ell: Use Monitoring Condition.  Very good — nearly new Depth 980 ft.
Lasing, size 2 i in., perforations 950 — 970 feet bgs

Measurement By:  DWR USGS [ ] USBR [__| County [ ] ImDist. [ ] WaterDist. [_| Cons. Dist.

Chief Aquifer: Name Depth to Top Aq. Depth to Bot. Ag.
Type of Material Perm. Rating Thickness
Gravel Packed? Yes [x | No Depth to Top Gr. 895 feet Depthto Bot. Gr. 1000 feet
Supp. Aquifer . Depth to Top Aq. Depth to Bot, Aq.
Driller Eaton Drilling
Date drilled  May 22-23, 1996 Log, filed yes Open(l}) x Confidential {2)
Equipment: Pump, type Make '
Serial No. ~ Size of discharge pipe in. fl Water Analysis: Min. (1) x San. (2) HM.(3)
Power, Kind Make Water Levels Available: ~ Yes(1) x No

' HP. _ Motor Serfal No. Period of Record: Begin ~ 07/11/96." End ™ active
Elec. Meter No. Transformer No. Collecting Agency California Department of Water Resources
Yield GPM Pumping level ft. i Prod. Ree. (1) -Pump Test (2) Yield (3)

SKETCH REMARKS

This is the deep well of a quadruple~completion monitoring well.

The shallow well is 190 feet deep, the middle-shallow well is 530 feet,
and the middle-deep well is 710 feet. The four wells are separated by
bentonite seals. A 17 steel air tube is aftached 1o the well casing at 150°
depth, and was used for well development. The well is located within

the boundaries of RD 108 and was constructed with their permission.

See attached map for location. Electric log of well is on file.

. Pie%émd—d'i

Sz 5hago»«) | )
ms=mi dl - shallow . ccorded by:  Naomi Kal
md zmidde-deep | Bamr SRl

DWR 429 (Rev. 4/70)
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Chapter 5: Basin Setting Appendices

Appendix 5-B
Geologic Sections — Feather River Levees

Sutter Subbasin GSP Amendment October 2026
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LEGEND FOR PLAN VIEW

EXPLORATIONS & LEVEE FEATURES
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SBFCA TO1 FRWL Projecl Boring
SBFCA TO1 FRWL Project CPT

SBFCA TO2 & TO4 FRWL Project Boring
SBFCA TO2 & TO4 FRWL Project CPT
Hislorical Boring

Hislorical CPT

Levee Miles

SBFCA FRWL Projecl Levee Stalioning

Analysis Cross-Section

Analysis Cross-Section: Sensitivity Only

Levee Dislricl Boundary
Maintenance Area Boundary

Reclamation District Boundary

DOCUMENTED HISTORICAL LEVEE DISTRESS

Seteatr Boil

Cracking
Sinkhole

Area of Concern

% % + # Breach, Levee Failure

——— Erosion

R

Seepage
Sinkhole

= Slope Instability

EXISTING IMPROVEMENT MEASURE, KNOWN OR REPORTED

B e

e Dilch/Canal

== mus|evee Raise

s | evee Raise and Widening

e | gvee Reconstruction

e—e—e— ‘Relief Well

s Revetmenl

Riprap

waiwine: Seepage Inlerceplor System

©ooCCO Bentonite-Tire Slurry Wall

BEEEER Slurry Culoff Wall

Toe Drain

e \Waterside Slope Repair

-+ .— » Proposed Mitigation Measure

(See specifics on each plale)

*Dots are not represenialive of aclual
locations of retief wells

(L \roiec 8 SOFCA s MU SIEEA P Magoobk | sotngd me B 10/11/2013 SA

SURFICIAL GEOLOGY LEGEND (source pwR 2010s)

Surfical Geology was mapped at 1:20,000.

Gaologic conlact; dashed where approximale
dolled where conceeled, queried where unceriein;
solid conlects within 30 of Iine shown on map

W11 Watel bicies, cree 1911
W 1837  Weler bodies, circa 1937

| BP | Bovcw pesprovect b 137

GEOLOGIC UNITS*

Historical

Rey

Leves: Culturally deposiled

Spolls pie. Adificial fil cra 1937

high-slege weler llow, overiopping channal banks

Distrioulary fan deposits; Sand. sill and clay

Rd Distribulery channel deposils: Distribulery chennel deposrts.

QC  yrace gravel. sand. sill and ciay: channelized flow conduchng
sedimenl (o floodplain

Rofa Overfiow channets; Verlically stratified sand, sill and cley in

Rg|  Skoush doposils Sand.sill end clay. g upwerd facios

low-anargy channe! deposil

gh  Chennel deposts, Sorled sends end sits; firing upwerd
|Rch 1911: chennels as shown on hisloric topo)

Ry Chamel bar doposils: ne gravel,sand. ano sill deposiled
in or along channs lateral margins

Channal meander scroll daposils. Send, silt and clay kom
ol

sl hanse’ diigratinn

Rg  Aluvaldeposils undiferenlialed; sand sil. and minor lenses

of fine gravel

Dredge (z#ings: Spois malerial from gold dredge operelions

Overbank deposils; send. sill_and ciay: daposiled during

Cravasse splay de poslls: Fine to coarse send, with minor lenses
ol clay deposHted 1om braaching of nalural o arifical lavees

channels occupiedwhen high-slage weler overtops channel banks

Cravasse splay de posils: Gul off channel [chule): occurs on
insides of meander bends within Ihe river chennel: on fiood plein
~ enlrenchmenl of overflow chennels info hydraulic mining debris

Holocene

Pleistocene

Pliocene /

Hob

Hes

Hdf
Hofc

Overbank deposds: sand, sill, end cley: depesiled during
high-slage water flow, overiopping chennel banks
Cravasse splay dupetiti; Fine lo cosrse send, with minor
lanses of clay dagatilas! from brasching of nehirel or
arlifical levess

Distribulery fen deposils: Sand. it and clay

Qverflow channsis; Verlically siralilied send., sill end clay in
channels occugied when high-stage waler overlops
chennet benks

Alluvial deposs undifierenliated, Send, sill, and minor
lenses of grevel; under cullivalion In 1937

Channel deposis, Sorled sands and silts; fining upward

Bl Cranns! bar depiosits: Fira gravel. sand. and sit

0 depnilie b o sl ehandinl Wntarsl margins
Chanme: maance: 1erod sepovits: Sard, sit end
s el channe? ingnios

Distribulery channel deposits, sand. sill. and clay

Slowihi e#pwsits, send. il and clay fning upwerd fecis
low gy thannel deposil

Alluvial fen deposils; Well graded gravel. sand, sill and cley;
voleanic lithologies

Aluvia| deposils undifferenlieled, Sand. silt, and minor
lenses ol fine gravel, under uibanizalion in 1937

Aesin deposils; Fine sand, silt and clay, dark yellow lo dark
yellowish brown, under cullivelion in 19

Marsh deposils; Sit and clay. likely orgenic rich; perennielly
orseesonelly submerged

Modeslo Forniation: upper member: Uncansokdated gravel
sand. sill. and cley

Modesto Formation; lowsr member; Unconselleled lo
semi-consolidaled gravel, sand, sit end clay

Fevatiark Formalion; upper member; Semi-consolidaled

e earsaidated gravel, sand. sil and minor cley

Riverbank Formalion; lower member: Gonsolidated grevel,
sand. sill, and clay, genarally associeled with strong dunpan
soll horizon

Tull breccia; Volcanic lulf breccia |andesilic end rhyolitic) from
Sulter Bulies. lalesl Pliocens

LEGEND FOR STICK LOG FIGURES

PROF!

ILE LEGEND

Levee Cresl

Landside Levee Toe

Ditch/Canal

Existing Culoff Wall (Based on As-Buill Drawings)
Exisling Culoff Wall (Based on Design Drawings)

Proposed Miligalion Measure
(See specifics on each plale}

1955/1957 Design Water Surface Elevalion
200-Year Water Surface Elevalion

-y
Analysis Cross-Secfion
(Dashed for Sensilivity Only)
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SOIL CLASSIFICATIONS

. Asohet.

4 Silly Gravel wkh Sand
o
g o8] Frory Gaded Grae Poury Graded Graol
14 w4 562 and Sand lh Sand (G°)
LK 40 e
I WelkGraded Gravel willh ll Well Graded Grinel #aby
l:. Sir: (G¥/-GM) I., Sittand Sand 6680 -0OAT:

”llg Flastic Sit wih Gravel Gravewskasﬁcsl‘n(m;
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E' :!-i Sandy Otganic Slit (DL}

A

X Cegenic Lean Clay wih
?é_‘f: Cravel (CL)

e

(CL-ML)

CH)

Clayey Graval (GC) GOGM

[ Cravaly Clayey SIt "tt,s,‘; Gravally Clayey SIEwih
5.{‘; {mLicL) ﬁngj Sand (MLICL)

[N ' "IN Grevelky Al with Sand
Glaveﬂ; Sl L) “B {0

Sandy Digark Fat Clay
4ith Gravel {OH)

S tth Sand (OH]

=]

o Crimad {50-0M)

!

)

e

Lace! District Catagory
“R" for Rectsmation Distric!
"L" for Lavae Dislrict

SX* Y

ASSIGNMENT OF BORING ID NUMBER

Explaration Number
Use 001 |hrough 999
Underscare
" " as a Separalor

"M" for Area

"C" for Counly of Local
Maintenanca Agancy

"S" for Slale, For areas nol
wilhin sny of Ihe above
dislricls or areas

"P" for Private. Non-Stale end
doesn't fit inlo any of the
above calagories

E Boukders and cobbles

427224 P31 Clay wilh Sand (CH)

Silty Clay wilh Gravel

Graye'ds S8y Clay '0
Chegay S8 [CLM.Y

Gravelly Lean Cley (CL)

lity, Cayey Gravel

Poorly Graded Grave!
(GF)

Si wilh Sand [ML}

Crganlt. Elastie Sl {OH)

_}dﬂ Cravely Organi Elastic 7 .(I Sandy Organic Elastic St
‘ O

. I ,| Organlc Sif:ith Sand
L8 en)
" Sandy Qrgank Sil with
Grawel (L)

L 57, Gyt Sand il 720 Clayey Sand wilh Gravvel
g 1sC

% [i24 Poorty Graded Sand with
[ 1 Cloy and Gravel {SP-5C)

7] welkGraded Sand ith
2 oy ssc)

)
* | Concreie

ean lo kat Clay wilh
] Bard (CL/CH)

Sandy | oan I Fa; Clay
uth Grevsl {CLUICH)

ravey S8y Clay bo
Chryoy S0 with Sand

raveliy Lear Clay wih
ardd (CL)

Sltty, Clayay Gravatwith
3ard (GC-GM)

4 Poorty Graded Gravel
sith Clay (GF-GG)

. \Wall-Graded Grave (GY/)

Wl Gnded Grave wiib
Sand (G

| Gravelly Elagiic Silwilh
Bj Sand (MH)
M Clayey Sl (VLICL}

R
b

,r!‘l;H Sandy Sil (ML)

{ Gravelly Orgenic Fet Clay
CH)

ﬁg Organir Elastc 5Kt aith

L] sane (oK)

) sandy C'gan ¢ Elastic it
o AL wilh Graval (OH)

ravelly Orgenic Lean
ty wih Sard (OL)

Sandy Clayey Sil {1AUCL)

| | Organic SN wlih Gravel
Loy

[
RSLY
ﬁ%ﬁ Silty Serd (S1)

I' Soory e Savd st
- L] st

WekGaded Send =th
Clerp w0t Gravel {4-5C)

Local District NumberfSpecial Designation
Uise *0° ot font it it is less than 4 digas, I1*57,"C*
o P ls used in the Local District Category, o four
characler nbbrevinlion describing the iiver of
whannal whore the lnven bt lecaled wil be tsed
hato.

Hale Type Code

"A" for Auger (Hollow Slem)
for Boring (Mud Ralary)
for CPT

"H" for Hand-Auger

"S" for Sonic

"M" for Manitaring Well

"T* for Tes! Pl

"K" for Bucke! Augar

V" for Vane Shear Exploralion

revelly Sty Clay wilh
Sarvl [CL-WL)

Lean lo Fal Clay with
revel (CLICH)

Silly Clay lo Clayey Sit
(CUML)

Howdy 51k Cay to Clayey
S {CLAL)

=

*| Body Lean Clay (CL)

e

iy Clay {CL-BAL)

arndy Sit Cloy (CLAIL)

sravelly _ean lo Fal Clay
CUCH)

i

Clay to Clayey St
Sand {CLIML)

Sandy Sili Clay 1o Cleyey
| Siflwith Gravel (CLIML)

| Sardy Lean Clay with
| Gravel (CL}

Clayey Giavel wwiih Send C ¥ - Gl
2 iti.;ii Sity Gravel (GI)
> ‘oatly Graded Gravel
1| A Pocriy Graded Grave!
gﬂfj (g;gg{ oS Eﬂm-r S (GP-GA)
- Vol Grod ad Eravel with e il Gradpd Sravel wilh
! Clay [SW-G0) " B Clay and Sand (GYY-GC)
T T Etostic St with Sarg
i Elsslic Sill (MH) :—. MH)

E'J:I ; Sardy Basiic SH (MH) EEE

F | Clayey Silt with Sand
i )

Szndy Elgslic $ilwiln
Gravel (AH)

A Clayey Silwlir Gravel

Sl gL | (MUCL)
2 i Sardy Clayey SHvith F ] 1] -
ﬂg,t! Gravel {(MLTL) e '|| Siflwilh Grawvel (L)

(L)

E f ﬂg Saredy SN lln Gravel
b

revelly Crganic Fal Clay
Sani (OH)

;‘ Oranic Elasfic Sl hh
L et Grevel (OH;
% Organic Lean Clay {CL)

Sandy Oiganic Lean Clay
oLy

Gravelly Crganic SIt {OL)

% Clayey Sand (50)
FHEH sily Sand et Grewel
R

“w | ||| Foorty Giaged Sand with
1] Sl and Giavel SP-SKY

¥i

| el Gragad Sen with
S (sH-54)

Gravelly Drganke FlasHc
). 1 (OH)

ity, Clayey Sand
SG-5M)

ocry Gieded Send (8P}

"] Pocriy Graded Sand i
| Gravel {5P)

P‘W Wel-Graded Sand = th

< {131 Sitand Gravel {Sik-SM)

SAMPLER GRAPHIC SYMBOLS
Sirdes

Swagan
atan m -
Modiled
—o—d Shelby Tube
Feren G Bera Cone
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NOTE:

Some historical locations may not have stick figures in the

profile view due to:
1. Incomplete data.

2. Available exploration on the plans and stick logs show
comparable stratigraphy as historical explorations and
are therefore not included due to limited space. However,

all historical explorations are included in the GDR.

Boring Information

“-indicales historical /
boring logged by other

Lwvwn Troaf ——

Percent Finas Contanl \ -
n oo

-

USCS Clessificalion =

N(80)ASTM biow eount
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CPT information
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Plate Legend

FRWL Project Plan Views and Stick Log Figures
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NOTES:
1. These Plan and Profile plates were adapted from Sutter Butte Flood

Control Agency (SBFCA) Gi hi | Design R ion
Report (GDRR) Plan and Profile Plales.

Elevations of levee crown, landside loe, and ditch inverts are
approximate.

. Historical borings in lhe profile are denoted by an asterisk () afler

the boring name, Historical boring locations and profiles are based
on available information. Some hisloric explorations are shown on
the plan but not in the profile,

. Historical exploralion symbols may represenl a boring, CPT, or other

exploralion lype

. Reler to the preceding P1GDR and/or SGDR lor the Sutter Sludy

Area and SBFCA GDR for a full understanding of the hislorical
exploration informalion and data to assisl with interpreling lhe
information within this GER.

. USCS classificalion labels are not presented on lhe profiles for soil

lenses (lhickness less than 1.5 ft).

. Where multiple exploration symbols overlap, see labels for

clarification.

. The information provided in these Plan and Profile plates has been

compiled from a variety of sources. The URS leam does nol atlesl to
the Y, , or reliability of hnical explorali
and other subsurface data by others lhal are included or referenced
in these plates.

Legend

I_j Plate Location

_DETAIL AREA

Stationing Alignment

: Department of Water Resources
Division of Flood Managemenl

1n association with

GEI..!

Sutter Feather River Plan and Profile
Station 2166+22 to Station 2216+22

Plate
3

URBAN LEVEE EVALUATIONS

Geotechnical Evaluation Report




NOTES:
1
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0 100 200

Feel

1 inch equals 200 feet

. These Plan and Profile plales were adapted from Sutter Bulie Flood
Control Agency (SBFCA) Geotechnical Design Recommendalion
Report (§DRRY) Plan and Profile Plales.

Elevalions of levee crown, Jandside toe, and ditch inverts are

approximale.

. Historical borings in the profile are denoted by an asterisk (*) after
the boring name. Hislorical boring locations and profiles are based
on available informalion. Some hisloric explorations are shown on
the plan but not in the profile.

. Hislorical exploration symbols may represent a boring, CPT, or other

exploration type.

Reler lo the preceding P1GDR and/or SGDR for the Sutter Study

Area and SBFCA GDR for a ull underslanding of the hislorical

exploralion information and data to assisl wilh interpreting the

informalion within this GER.

SBFCA STATIONING, Feet

6. USCS classification labels are not presented on Ihe profiles for soit
lenses (thickness less than 1.5 ().

7. Where mulliple exploralion symbols overlap, see labels for
clarificalion.

8. The informalion provided in ihese Plan and Profile plales has been
compiled Irom a variety of sources. The URS ieam does nol atlest lo
the accuracy, completeness, or reliability of geotechnical exploration
and other subsurface dala by olhers Ihat are included or referenced
in these plales.
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NOTES:

1. These Plan and Profile plales were adapted from Sutter Butte Flood

Conlrol Agency (SBFCA) G hnical Design Recomr i

Report (GDRR) Plan and Profile Plates.

Elevalions of levee crown, landside toe, and ditch inverls are

approximale.

. Hislorical borings in the profile are denoled by an aslerisk (*) afler
the boring name. Hislorical boring locations and profiles are based
on available information. Some historic exploralions are shown on
the plan but nolin lhe profile.

. Historical exploralion symbols may represenl a boring, CPT, or other
exploration type.

. Refer to lhe preceding PAGDR and/or SGDR for the Sutier Study

Area and SBFCA GDR lor a full understanding of the historical

exploralion inlormation and data to assist with interpreling the

informalion within this GER.

uscs i ion labels are not p d on the profiles for soil

lenses (thickness less than 1.5 ft).

Where multiple exploralion symbols overlap, see labels lor

ctarification.

. The information provided in these Plan and Profile plales has been
compiled lrom a variety of sources. The URS leam does not attest to
the compl or reliability ol hnical i

and other subsuiface data by others that are included or referenced

in lhese plales.
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NOTES:

1. Elevalions ol levee crown and landside loe are approximale,
These elevations were oblained from DWR CVFED or ULE
LiDAR data and used lor geolechnical analyses and report
purpose only. For detail crown elevation and landside toe
informalion, please refer lo the FRWL Projecl civil drawings.

2, The waler surface elevations are based on information provided
by Pelerson Bruslad, Inc, in their July 26, 2012 reporl entilled
"Design Waler Surface Profiles for the Fealher River West
Levee Rehabililation Projecl Addendum #1".

3, Locations ol exploralions are approximale. Slick logs represent

general soil conditions encounlered af the time of exploralion.

For more detailed intormalion on he materials encountered,

refer lo boring and CPT logs in Ihe Geolechnical Dala Report

for the FRWL Projecl. No warranty is provided regarding lhe
conlinuily of soil conditions between individual exploralions.

When reported, Nso(ASTM), refers 1o Ngo(ASTM) = Niey * Hammer

Efficiency (%). See Geolechnical Dala Report lor lhe FRWL

Projecl for hammer efficiency dala lor individual borings,

5. These drawings do nol include all hislorical exploralions on the
prolile view. Historical explorations from Ihe DWR ULE project
are shown; “olher” historical exploralions are identitied by an
aslerisk (*) in the exploration ID. For lhese “other” historical
borings, blow counts are field blow counts (Nf) and USCS

ificalions are visual classilicalions,

6. USCS classificalion labels are nol presenled on Ihe slick logs

{or soil lenses (lhickness less than 1.5 leel).

This is a color figure, Black and while reproduclion should not

be relied upon as data will be lost.

To prevent scale distorlion, this map should be prinled on a D"

size sheel (22x34 inches).

Surficial geology was mapped al 1:20,000 scale. (Source:

SGDR for DWR ULE Projecl, URS,2010).

10, The informalion provided in lhese plans and slick-log plates has
been compiled from a variety of sources. URS does nol atles! lo
the accuracy, compleleness, or reliabilily ol geolechnical
exploration and olher subsurface dala by olhers Lhal are
included or referenced in these plates.

. These plans and slick-log plales are for the use and benelil of
HDR, SBFCA, and their consullanls in conneclion with the
execution ol Ine FRWL Project. Use by any olher party is al
Lheir own discrelion and risk. These figures should nol to be
used as the sole basis lor design, construclion, remedial action,
or major capilal spending decisions,

12. The canal/ditch elevalions are approximale. These elevalions

were eslimaled from ihe lopography.
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NOTES:

1. Elevations of levee crown end lendside loe are epproximele.
These elevelions were oblalned from DWR CVFED or ULE
LIDAR data and used for geotachnlcal analyses end report
purpase only. For delsil crown elevetion and lendside loe
Intormetion, please reter lo the FRWL. Project civll drewings.
The water surfece ions ere based on i i Ided
by Pelerson Brustad, Inc. in their July 26, 2012 report enlitled
“Design Walar Surface Proflies for the Feelher River Wesl
Levee Rehebililetion Projecl Addendum #1°.

1L i af are

1 Ay imate. Stick logs rep
For more

red ol the time of
o detailod on tha I
refer 1o boring end CPT logs in the Geolechnicel Dele Report
1or the FRWL Projecl. No warranty is provided regerding the
continulty of soil conditions between individuel explorations.

4, When reported, Nso(ASTM), refers [o Ns(ASTM) = Npew * Hemmer
Efficlency (%). See Geolechnicel Deta Report for Ine FRWL
Project for hemmer efficiency dale for Indlviduel borings.

5. These drawings do nhol include ell hielorical explorelions on the
profile vlew. Hislorical explorelions from lhe DWR ULE project
are shown; “olher” historicel exploretions ere Idenlifled by an
aslerisk (*} in the explorellon ID. For these “other” hislorical
borings, blow counts are field blow counls (Nf) end USCS

| ions are visuel i

6. USCS clessificalion lebsls ere nol presentad on Ihe slick logs
for soll lenses (lhickness less than 1.5 fesl).

7. This is e color figure, Bleck and white reproduction should not
be mlind upon as data will ba loat,

8. To prevenl scele disioriion, this map should be prinled on a “D”
size sheel {22x34 Inches).

9. Surficlel geology was mepped et 1:20,000 scale. (Sourca:
SGDR for DWR ULE Project, URS,2010).

10. The informalion provided In these plans end slick-log plales has
been complled from a veriety of sources. URS does not attesl to
ihe or reliebility ot gi hnical
exploralion and other subsurfece data by others Ihel are
included or reterenced in these plales.

11, These plans and slick-log plates are for Ihe use end benefil of
HDR, SBFCA, and their consultants in conneclion wilh lhe
execulion of ihe FRWL Project. Use by eny olher party is at
Iheir own discrelion and risk. Thesse figures should nol lo be
used es lhe sole besls for design, conslruclion, remedial acllon,
or major cepital spending decisions.

12. The canal/diich i ere approxi These
were eslimaled from Ihe lopography.
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NOTES:
. Elevations of levee crown and lendside foe are approximate,
These elevalions were obteined from DWR CVFED or ULE
LIiDAR deta and used for geclechnical anelyses and reporl
purpose only. For detail crown elevalion and landside toe
information, please refer fo lhe FRWL Project civil drawings.

2. The waler surface elevalions are based on informalion provided
by Peferson Bruslad, Inc. in their July 26, 2012 repori enlilled
“Design Water Surface Profiles for fhe Feather River West
Levee Rehabilifetion Project Addendum #1°.

3. Locations of i are approxi Stick logs repl
general soll condilions encountered at the time of exploralion.
For more delailed informalion on the malerials encountered,
refer lo boring and CPT logs in the Geolechnical Deta Report
for the FRWL Projecl, No warranly is provided regarding the
continuity of soil conditions between individual exploretions.

4. When reporled, Nss(ASTM), refers 1o Neo(ASTM) = Npewy * Hammer

ffici (%). See Gi hnical Dala Report for Ine FRWL
Projecl for hammer efficiency dala for individual borings.

5. These drawings do not include all hisforical exploretions on lhe
profile view. Hislorical exploralions from the DWR ULE project
are shown; “other” hislorical explorations are idenlified by an
aslerisk (*) in Ihe exploration ID. For fhese “other” hisforical
borings, blow counls are field blow counts (Nf) and USCS

lassificalions are visual ificali

6. USCS classification labels ere not presenfed on lhe stick logs
for soil lenses (thickness less lhan 1.5 feet).

7. This is a cofor figure. Black and while reproduction should not
be relied upon as data will be fosl,

8. To prevent scale distortion, this map should be printed on a "D"
size sheel (22x34 inches).

9. Surficial geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010).

10, The information provided in lhese plens and slick-log plates has
been compiled from a variely of sources, URS does nol atlest to
fhe accuracy, compleleness, or reliabilily of geolechnical
exploralion and other subsurface data by others fhat are
included or referenced in lhese plates.

11. These plans and sfick-log plates ere for lhe use and benefil of
HDR, SBFCA, and lheir consullants in conneclion with the
execulion of ihe FRWL Projec!. Use by any olher party is at
their own discrelion and risk. These figures should nof to be
used as the sole basis for design, construclion, remedial aclion,
or major capilal spending decisions.

12. The /di levalions are epproxi These

were eslimaled from lhe topography.
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NOTES:

1. Elevetions of laves crown and lendside toe are epproximale.
These alevetions were obtalned from DWR CVFED or ULE
LIDAR deta end used lor geotachnical analyses and repori
purpose only. For detall crown elyvation and lendside loa
information, pleese refer lo the FRWL Projact civil drawings.

2. The weler surfece el i are based on i ion provided
by Peterson Brustad, Inc. In thelr July 26, 2012 report entitled
“Design Weter Surface Profiles for the Feather River West
Levee Rehabllitalion Projecl Addendum #1°,

3.1 of exp are epp: Stick logs rep!
general soll conditians an d al (he time of
For more defalled infot thir maturi ]
rafer to boring end CPT logs in the Geotechnical Data Report
for the FRWL Projecl. No werrenty is provided regerding the
continuity of soil condlllons between individue| explorations.

4. When reported, Neo(ASTM), refers to Neg{ASTM) = Naew * Hammer

i (%). See icel Dela Repori for the FRWL
Project for hammer efficiency deta for indlvidual borings.

5. Thase drawings do not include ell historical exploritions on the
profile view. Hislorical explorations from the DWR ULE project
are shown; "other" historical explorations are identified by an
aslerisk (*) in the exploration ID. For these “other” historical
borings, blow counts are field blow counls {Nf) end USCS

| ions ere visual i

6. USCS clessification labele are nol presented on the stick logs
for soll lenses (thickness less than 1.5 feet).

7. This is a color figure. Black end white reproduclion should not
be relied upon as data will ba

8. To prevent scele dislortion, this map should be prinled on e "D"
siza sheet (22x34 inches),

9. Surficlel geology was mepped el 1:20,000 ecale. (Sourca:

SGDR for DWR ULE Projeci, URS,2010).

10. The Informetion provided in these plens and stick-log plales hes
been compiled from a varlety of sourcas, URS does not atlesl to
the accurecy, complateness, or raliabllity of geolechnical
exploration end other subsurface deta by others thal are
included or referencad in these plales.

11. These plans and stick-log plates are for the use and benefil of
HDR, SBFCA, and their consullanls in conneclion wiih the
axecution of Ine FRWL Project. Use by eny other party is et
their own discretlon end risk. These figures should not lo be
used es Ihe sole basis for design, construction, remediel ecfion,
or mejor cepital spanding declsions.

12, The Vdilch elevetions ere approxi
were eslimated from the lopography.
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NOTES:

1. Elevations of levee crown and landside loe are approximale.
These alevations were oblained from DWR CVFED or ULE
LiDAR dala and used for geolechnical analyses and report
purpose only. For detail crown elevation and landside toe
informalion, please refer to Ihe FRWL Projecl civil drawings.

. The waler surface elevalions are based on informalion provided
by Pelerson Bruslad. Inc. in their July 26, 2012 reporl enlilled
“Design Waler Surface Profiles for the Feather River Wesl
Levee Rehebilitalion Project Addendum #1".

. Locations of exploralions are approximale. Slick logs represenl
general soil conditions encounlered al the lime of exploration.
For moare deleiled informalion on lhe malerials encounlered,
refer lo boring and CPT logs in Ihe Geotechnical Dela Reporl
for lhe FRWL Projecl. No warranty is provided regarding the
continuity of soil condilions between individual exploralions.

. When reported, Ngo(ASTM), refers (o Ngo{ASTM) = Npow * Hammer
Efficiency (%). See Geotechnical Data Reporl for lhe FRWL
Project for hammer efficiency dala for individual borings.

5. These drawings do not include all historical exploretions on he
profile view. Hislorical explorations from lhe DWR ULE project
are shown; “other” hislorical exploralions are identified by an
aslerisk (*) in he exploration ID. For these “other” historical
borings, blow counts ere fisld blow counls (Nf) and USCS

ilicalions are visual classifications.

6. USCS classification labels are nol presented on lhe slick logs
for soil lenses (lhickness less lhan 1.5 leet).

7. This is a color figure. Black and while reproduction should not
be relied upon as data will be losl.

8. To prevenl scale distorlion, this map should be printed on a “D”
size sheet (22x34 inches),

9. Surficial geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010),

10. The informalion provided in hese plens and slick-log plates has
been compiled from a varisly of sources. URS does not altest to
the accuracy, completeness, or reliability of geolechnical
exploration and olher subsurface dala by others thal are
included or referenced in these plales.

11. These pians and slick-log plates are for the use and benefil of
HDR, SBFCA, and lheir consullanls in connection with the
execulion of lhe FRWL Projecl, Use by any other party is al
their own discretion and risk. These figures should nol lo be
used as lhe sole basis for design, conslruclion, remedial aclion,
or major cepilal spending decisions.

12, The canal/dilch elevations are approximate. These elevalions
were eslimaled from lhe topography.
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NOTES:

1. Elevalions of levee crown and landside 1oe are epproximale.
These elevellons were oblained from DWR CVFED or ULE
LIDAR date and used for geotschnicel enalyses end reporl
purpose only. For detail crown elevetion and lendside loe
information, pleese rafer to ihe FRWL Project civll drewings.

2, The weler surfece are besed on i ion provi
by Pelerson Brustad, Inc. In their July 26, 2012 report enfilled
“Design Weter Surface Profiles for lhe Feether River West
Levee Rehebilitelion Projecl Addendum #1".

3 L ions of i are approxl Stick logs rep
general soil condilions encounlered at the lime ot exploration.
For more detalled inf lion on the ial
refer lo boring and CPT logs in the Geotechnical Data Report
for the FRWL Projecl. No werrenly is provided ragarding the
conlinuity of soll condltions between individual explorations.

4. When reporied, Ngo(ASTM), refers to Neo{ASTM) = Ngeis > Hammer

(%). See hnicel Date Report for lhe FRWL
Projecl for hemmer efficiency dala for individuel borings.

5. These drawings do not include all hisloricel explorations on the
profile view. Historical exploralions from the DWR ULE project
are shown; “olher” hislorical explorations ara idenlified by en
aslerisk (*) In the exploretlon ID.. For these “other” historicel
borings, blow counts are field blow counls (Nf) end USCS

lassificalions ere visual clessificati

6. USCS classlfication labels are not presenled on Ihe slick logs
for soll tenses (thickness less lhan 1.5 feel).

7. This is e color figura. Black and while reproduclion should not
be relied upon es deta will be lost.

8. To pravent scale distoriion, this map should be printed on a “D"
size sheel (22x34 inches).

9, Surficiel geclogy was mapped el 1:20,000 scala, (Source:
SGDR for DWR ULE Projecl, URS,2010).

10. The informetlon provided in these plans and stick-log plales hes

been compiled from a variely of sources. URS does not altest to

the Y, or reliebillty of hnical
exploration end other subsurfece deta by others that are
included or referenced in lhese plales.

11, These plans end slick-log plates ere for the use end beneflt of
HDR, SBFCA, end heir consultents in connaclion with the
exacution of lhe FRWL Projecl. Use by any other party is al
their own discretion and risk. These figures should nol to be
used as lhe sole basis for design, consliuction, remedial aclion,
or mejor capital spending decisions.

12, The i ions are approxi

wera eslimaled from lhe topography.

These
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NOTES:

1. Elevalions of levee crown and landside loe ere approximate,
These elevalions were obtained from DWR CVFED or ULE
LiDAR data and used for geotachnical enelyses and report
purpose only. For detall crown elevetlon end lendside toe
information, please refer 1o the FRWL Project civil drawings,

2. The waler surface elevall ere besed on ii ion provided
by Peterson Brustad, Inc. in their July 26, 2012 report enlilled
*Design Waler Surface Profiles for the Feather River West
Levee Rehabllitation Project Addendum #1",

31 i of i are app Stick logs
generel soil conditions encountered at the time of explorelion.
For more detalled i ion on lhe i d,
refer to baring and CPT logs in the Geotachnical Data Report
for the FRWL Projeci. No warranty is provided regarding Ihe
continuity of soil conditions between individual explorations,

4. When reported, Nso(ASTM), refers 1o Nso(ASTM) = Nges * Hemmer
Efficiency (%). See Geotechnical Data Report for the FRWL
Project for hammer efficiency dale for individuel borings,

5. These drawings do not include all historicel exploralions on lhe
profile view. Hislorical explorations from the DWR ULE project
ere shown; “other” historicel explorations ere Identified by en
asterisk (*) in the exploretion ID. For lhese “other" historicel
borings, blow counts are field blow counts (Nf) and USCS

ions are visual ificati

6. USCS classification labels are nol presenled on lhe stick logs
for soil lenses (thickness less Ihan 1.5 feet).

7. This is e color figure. Black and white reproduclion should not
be relied upon as data will be losl.

B. To prevent scale disiorlion, lhis map should be printed on a “D"
size sheet (22x34 inches).

9. Surficial geology was mapped et 1:20,000 scale, (Source:
SGDR for DWR ULE Project, URS,2010).

10, The information provided in Ihese plens end stick-log plates has
been compiled from a variety of sources. URS does nol altesl to
the accuracy, compleleness, or rellebility of geotechnical
exploration and olher subsurfece dete by others that are
included or referenced in lhese pleles.

11. These plans and slick-log pletes ere for the use end benefil of
HDR, SBFCA, and (heir consullenls In connection wilh the
execulion of the FRWL Projecl. Use by any other party is at
their own discrefion and risk, These figures should not lo be
used as Ihe sole besis for design, construclion, remedial action,
or major capital spending declsions,

12, The i levations are epproxi

were eslimaled from the topography.

These
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NOTES:

1. Elevalions of levee crown and landside loe are approximale.
These elevations were obtained from DWR CVFED or ULE
LiDAR dala and used lor geotechnical analyses and report
purpose only. For delail crown elevalion and siie log
informalion, please rafar to the FRWL Project civil drawings.

2. The waler surface e based on jon provide
by Pelerson Bruslad, Inc. in their July 26, 2012 repori enlilled
*Design Water Surface Profiles for Ihe Feather River West
Levee Rehabilitation Project Addendum #1".

3: Localions of explorations are approximate. Slick logs represent
general soil condilions encountered at tha time ol exploralion.
For more detailed informalion on the matarials encounlered,
refer 1o boring and CPT logs in Ihe Geolechnical Dala Reporl
for Ihe FRWL Projecl. No warranty is provided regarding the

Huity ol soil it belween i dlivid

4. Whan reported, Ns{ASTM), tefers to Ny {ASTM) = Ny, * Hammer
Efficiency (%). See Gealechnical Dala Regport for the FRWL
Projecl for hammer efficiency dala lor individual borings.

5. These drawings do nol include all hislorical explorations on Ihe
prolile view. Historical explorations from Ihe DWR ULE project
are shown; "other” hislorical explorations are identified by an
asterisk () in the exploration ID. For these “olher” hislorical
borings, blow counls are field blow counls (Nf} and USCS

ifications are visual ificali

6. USCS classification labels are not presenled on the stick logs
for soil lenses {Ihickness less than 1.5 feet).

7. This is a color figure. Black and while reproduclion should nol
be relied upon as data will be losl.

8, To prevenl scale dislorlion, this map should be printed on a "D"
size sheel (22x34 inches).

9. Surficial geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010).

10. The information provided in Ihese plans and sfick-og plales has
been compiled from a variety ol sources. URS does not aftest to
Ihe accuracy, or reliabilily of i
exptoralion and olhar subsurface data by others thal are
included or referenced in Ihese plales

11. These plans and slick-log plates are for Ihe use and benefit of
HDR. SBFCA, and Iheir consultanls in conneclion with the
execulion of lhe FRWL Projecl. Use by any olher parly is at
their own discrelion and risk, These figures should nol 1o be
used as the sole basis for design, consiruction, remedial aclion,
or major capital spanding ducisions.

12. The l/dilch 3 i
were estimaled from |he lopography.
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NOTES:
1. Elevalions of levee crown and landside loe are approximate.

. The watet surfpce. ate based on

. Localions of are

. When reportod, NuglASTH), refarn o NefASTM) = Ny * Hatmm
Gootechnicol Data Rep “

profile view, ical aplatations from the DWR ULE
fons are

. Surficial geology was mapped al 1:20,000 scale. (Source:

10. The inlormation provided in lhese plans and stick-log plales has

11. These plans and stick-log plates are for the use and benefilol

12. The ch ae These
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These elevalions were oblained fom DWR CVFED or ULE
LiDAR dala and used lor geolechnical analyses and report
purposa anly. For dalall crown elevalion and landside loe
Information, please mlet lo the FRYWL Projact civil drawings.

i dded

by Patarson Brustad, nc. in Iheir July 28, 2012 report entilled

“Denign Waler Surface Profles for the Faalher Rivat West

Leved Rehnbilitation Project Addendum #1".

I i Slick logs

general soil condilions &d @l the lime of

For more delailed i ion on the i untered,

refer to boring and CPT logs in the Geolechnical Dala Report

for the FRWL Project. No warranty is provided regarding the
ol soit betwaen Individusl pxplorations.

Etficiency (%). See ta Report for the FRWL
Project tot hammer eficlancy dila for Individual berings.
nal inchide all historical explorations o he
ore shown, “oiher™ g
asterisk (") in the exploralion ID. For these "other” historical
borings, blow counts are field blow counts (NI} and USCS
ificalions are visual ificali
USCS classificalion labels are nol presenled on lhe siick logs
for soil lenses (ihickness less than 1.5 feet).
. This is a color figure. Black and white reproduction should not
be relied upon &% dato will be lost.
. To prevent scale thislatlion, lhis map should be printed on a "D”
size sheel (22x34 inches)

SGDR for DWR ULE Project, URS,2010).

been compiled from a variety of sources. URS does not atles| lo
lhe accuracy, or reliabilily of ical
exploralion and other subsurface dala by olhers that are
included or referenced in these plales.

HDR, SBFCA, and lheir consultanls in connection with the
execulion of Ihe FRWL Projecl. Use by any other parly is al
their own discretion and risk. These figures should nol lo be
used as the sole basis for design, conslruclion, remedial action.

| spending decisions.

were eslimaled from the Iobbgraphy.

Legend

D Plale Localion
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FRWL Project Plan Views and Stick Log Figures
FRWL Project: Station 560+00 to Station 610+00
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NOTES:

1. Elevalions of levee crown and landside Ioe are approximafe.
These elevalions were oblained from DWR CVFED or ULE
LiDAR data and used for geotechnical analyses and reporl
purpose only, For delail crown elevalion and landside loe
informalion, please refer to he FRWL Projecl civil drawings.

2. The waler surface elevalions are based on information provided
by Pelerson Bruslad, Inc. in Iheir July 26, 2012 report enlilled
"Design Waler Surlace Proliles for fhe Feather River West
Levee Rehabilitalion Projecl Addendum #1".

3. Locafions of explorations are approximale. Stick logs represenl
general soil conditions encounlered al lhe lime of exploralion.
For more delailed inlormalion on Ihe materials encountered,
refer lo boring and CPT logs in the Geofechnical Dala Reporl

" . i - b lor the FRWL Projecl. No warranty is provided regarding Ihe

G0 T R W i | ] conlinuily of soil condilians between individual explamlians.

¢ - A - 4. When reported, Nus{ASTM), tafars 10 by (ASTM) = Niy, * Hammer
i Efficiency (%). See Geolachnical Dala Regorl for the FRWL
Projec! for hammer efliciency dala lor individual borings.

5. These drawings do nol include all hislorical exploralions on the
profile view. Hislorical explorafions Irom Ihe DWR ULE project
are shown; "olher” historical explorations are idenlilied by an
aslerisk {*) in Ihe exploration ID. For Ihese "ofher” hislorical
borings, blow counls are field blow counts (NT) and USCS

ilications are visual ifications.

6. USCS classificalion labels are nof presenled on Ihe slick logs
for soll lenses (thickness less fhan 1.5 feet).

7. This is a color ligure. Black and white reproduclion should nol
be relied upon as dala will be losl.

8, To prevent scale dislorlion, Ihis map should be prinled on a ‘D

size sheel (22x34 inches).

. Surlicial geology was mapped at 1:20,000 scale. (Source:
SGDR lor DWR ULE Prejecl, URS,2010).

. The informalion provided in these plans and stick-log plales has
been compiled Irom a variety of sources. URS does nol allest to
Ihe accuracy, compleleness, ot reliabilily ol geolechnical
exploration and other subsuriace dala hy olhers thal are
included or relerenced in Ihese plales.

@

=

11. These plans and slick-log plales are for Ihe use and benefit of
HDR. SBFCA, and their consullanis in conneclion wilh the
execulion ol the FRWL Project. Use by any olher parly is al
Iheir own discrelion and risk. These figures should not lo be
used as lhe sole basis for design, conslruction, remedial acfion,
or major capilal spending decisions.
12. The canal/ditch elavalions are approximale. These elevalions
were eslimaled Irom 1he lopography.
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NOTES:

1. Elevations of levee crown and landside loe are approximale.
These elavalions wara obtained from DWR CVFED or ULE
LIDAR data and usad for geolachnical enalyses and repor|
purposa only. For dlail crown elevation and landside joe
Information, pleasa rafer in the FRWLP:»M clvil dr

2. The waler surface alovations are based on information provided
by Petarspn Brustad, Inc. in u:ae.wze 2012 raport antitled
‘ﬂwgn Wt Surfaca Prolies ot the mner River Wast

g Pmlﬂd

3 Lucllhunl plotall iy Sllclknn
general lolonndﬁumanmmd at the Ume af exploration,
For mofe detalled informatian on the malerials encountored,
refer to boring and CPT logs In lhe Geolectinnce! Dala Reporl
for tha FRWL Projact. No warranty is provided regarding lhe
conlinulty of sall conditions batwean indhvidual exﬂmlhm

4. Whon raparied, Nu(ASTM), rofors 1o NufASTM) = Ny * Hammer
Etficiancy (%), Sar Gagtechnicnl Dita Report for the FRWL
Projec! for hammer efliclency dale for individual m

< = 5. These drawings do nol Include all hislorical explotations on lhe

T e e e - profile view. Hislorical explurallons from lhﬂ DWR ULE project

" - are shown; "other” ntified by an
aslerisk (*) in the exploretion ID. For these “olhar” hislorical
borings, blow counls ere field blow counts (Nf) and USCS

ions are visual

6. USCS classlficelion labels are not presenled on lhe slick logs
for soil lenses (thickness less lhan 1.5 faal).

7. This is a color figure. Black and while reproduction should nol

be relied upon o datn will be lost.

. To prevenl scale distortion, this map should be prinled on a “D”

size sheit (22424 Inches).

. Surficlal gaology was mapped el 1:20,000 scala. (Source:

SGDR for DWR ULE Projecl, URS,2010).

10. The Information provided In Ihese plans and stick-log plates has
been compiled from a varlety of sources URS does nol ahesl lo
the or gl
axploralion end other subsurface dela by others thel ara
included or referenced in lhese pletas,

11. These plans and slick-log plales are for lhe use and benefit of
HDR, SBFCA, and Ihair consultants in conneclion with the
execution of lhe FRWL Projecl, Use by any alher parly Is el
thelr own discrelion and risk. These figures should nol to be
usad as the sola basis for dasign, conslruclion, remedial aclion,
or mmor copital s degigions,

12.Tha are i These
were eslimaled from Ihe lopography.
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NOTES:

1. Elevalions of levee crown end landside toe are epproximele.
These elevations were obtained from DWR CVFED or ULE
LIDAR date and used fof geotachnical analysas and report
prpose anly, For detall crown elavation and landside toe
Infarrmatinn, plaasa nler 1o the FRWL Projsct civil drawings

2. The waler surlace ions nro based on it

by Pelerson Bruslad, Inc. in their July 26, 2012 report anlilled
“Design Waler Surfece Profiles for the Fealher River Wit
Levee Rehabililetion Projecl Addendum #1",

. Localions of expl are i Stick logs rep!
general soll condilions ancountared a1 iha lime of explaration.
For more deleiled Information on tha matariels encountared,
refer to boring end CPT logs in the Geolechnical Deta Reporl
for Ihe FRWL Projecl. No werrenty is provided regarding the
continulty of sail conditlans between individual explorations,

4. Whan reported, Np{ASTM), rofers to Ny {ASTM) = Ny * Hammer
Effisiency (). Ser Geotechnicnl Dala Report for the
Projacl for hemmer efiiciency data for individual borngs,

5. Thase drawlngs do not Include all historlcal explaoralions on the
profile view. Historicel explorelions from the DWR ULE project
are shown; "other” historical i are i iied by an
aslerisk (*) in the explattian ID. For thase “olher” hisioricel
borings, blow counts aie figld blow counts (Nf) end USCS

i are visual i

6. USCS classification lebels are not presenled on lhe stick logs
for soil lenses (lhickness less lhen 1.5 leel).

7. This is a color figure. Bleck and while reproduction should not
be relied upon o data will be losl.

8. To prevent scaln distattien, this mep should be prinled on e “D"
size sheet (22x34 inches).

g, Surficiel geology wes mapped el 1:20,000 scale, (Source:
SGDR lor DWR ULE Projecl, URS,2010).

10. The Information provided in these plans and slick-log plales has
been compiled from e veriety of sources, URS does nol altest to
the or reliabilily ol i
exploralion and olher subsurface dale by olhers lhet are
included or relerenced in these pleles

. These plans and slick-log plales are for lhe use end benefil of
HDR, SBFCA, and lhelr consultanls in connection with the
execulion of lhe FRWL Projecl. Use by any other perty is at
their own discrelion and risk. These figures should not to be
used as the sole basis for design, construction, remedial action,
or major cepilal spending decisions.

12. The ions are i These

were estimaled lrom lhe lopography.
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NOTES:

Elevelions of levee crown end lendside loe ere epproximele
These elevalions were obleined from DWR CVFED or ULE
LIDAR data end used for geolechnicel anelyses and reporl
purpose only. For detiil crown alovition mnd landside loe
informetlon, please ratar to Il|| FR\NL Pmﬂ civil drawings.

by Palorson Brusted, Inc. n IMIf July%ﬁ. 12 uwrlanwed
“Dasign Watar Surfece Profilns les the Faullar Wost
Lovee Rﬂub\ﬁlelmn Projoct Addendum 01

. Locations of ore opp smm‘- e
mmmmmdm.. 1 Nltmum epliarath
Fat mote forrmati

mﬁrbmmmwhmeummmm
for the FRWL Project. No worranty i provided regarding the

eantiilty of sod batwoen individual explorations
ropotted, N {ASTM), rolork to Ne{ASTM) = Ny * Hammat
Efficiency (%). See Roport lor the FRWL
toject for hammer efficliency data for indridunl
diawingt do nol includn all f on Iho
profiln view. trem the DWR ULE project
aro ahown; ‘ot histatical a0 an

b ideniited by

uumumuuﬁpmnb, Fot ihean other” his|
m-rTmmmmnmuscs
ere visual

. USCS classificelion labels are not presented on Ihe slick logs

for soll lenses (thickness less then 1.5 feel).

. This is a color figure. Bleck and while reproduclion should not

be relied upon es dete wlll be losl.

. To prevent scele distortion, lhis mep should be printed en e *D"

wize sheol (2234 inchus).
Surliclal gaology wis mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projec!, URS,2010).
The inbosmmition provided = tHese piant and stick-log plates hes
bean compiled from a variety of sources. uwsduf not altesl lo

D y ol gelocht
and other it by ethars that ara
included or referenced in these pletes

_These plans and stick-log plates are for the uss and benefit of

HDR, SBFCA, and thair consullants in connection with the
execulion of the FRWL Project. Use by any olhar parly is el
their own discretion end risk. These figures should not fo be
used as the sole basls for design, conslruclion, remediel eclion,

or mao uﬂh sm detisions.

. The atn i These

were eslimeled from the lupogrephy
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NOTES
Elevations of levee crown and landside toe are approximale.
These etevations were obtained from DWR CVFED or ULE
LiDAR data and used for geolechnical analyses and report
purpose only. For detail esown alevition and Toe
tnformation, please rafer i e FRWL Project civil deawings.

2. The waler surface basnd on i
by Pelarson Bruslad, tnc. in thair July 26, 2012 raport entilted
“Dasign Waler Surface Profiles for the Faather River Wasl
Levee Rehabililation Projecl Addendum #1".

3. Locations of are imale Stick logs rep!
general soil conditions encountared ot tha time o[mﬂl‘lﬁh
For mare detailed i on the

refer to boring and CPT logs in lhe Geotechnical Data Reporl
for the FRWL Projecl No warranly is prowded regarding the

4, npumd Msm;mmmsmum..‘mmar
Em:hmcvm Sne Geolachnical Dato Report for the FRWL
. > ' 1 ; : ! : hammar eficiency dato for individual borings.
12Ais o supplemanlal srenglh s bori > MESUD 4 = o 3 - Wi : 5. maa.-mm do nal inclusie all istorical oxplorations of tha
| Refer 1o compenion CPT SLA00T_ 033C lor liholagy . ) . 4 . . 2 ) N 1 e - - m _w erplorations from m! OWR ULE&.W

asterisk (* )|n the exploration ID. For these “olher” hisforical
borings, blow counts are field blow counts (Nf} and USCS
are visual i

6. USCS classification labels are not presenlad on the slick logs

for sail lenses (lhickness less than 1.5 feel).

7. This is a color figure. Black and while reproduction should nol

be retied upon as data will be lost.

8. To prevent scale dislartion, this map should be printed an a D"

size sheet (22x34 inches).

9. Surficial geology was mapped al 1:20,000 scale (Source:

SGDR for DWR ULE Projecl, URS,2010).

10. The information provided in thase plans and slick-log plates has
been compiled from a variety of ms URS does nui atlest to
the
exploration and other subsurface data by others that are
included or referenced in Ihese plates.

_ These plans and stick-log plales are for lhe use and benefit of
HDR, SBFCA, and heir consultanls in connaction with the
execulion of lhe FRWL Project. Use by any olher parly is at
(heir own discretion and risk. These figures should not to be
used as (he sole basis for design, construclion, remedial aclion,
or major capital spending ﬂlﬂslons

12. Tha i These alevalions

were estimaled from lhe lopography.
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ELEVATION, Feet (NAVD 88)
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NOTES:

1, Elevalions of levee crown and landside loe are approximale,
These elevalions were obtained from DWR CVFED or ULE
LiDAR data and used for geolechnical analyses and reporl
purpuse anly. For delail crown elevabion and landside oo
informiition, please refar lo the FRWL Prajac! chvil drawings.

2. The water surface elevalions are based on provided
by Pelerson Bruslad, Inc. in Ihair July 26, 2012 raporl enlilled

“Dasign Walar Surface Profilas for the Fealher River West
Levee Rahabiliiation Project Addendum #1”.

. Locations ol i are approxi Slick logs rep
general soil condilions encounlerad at tha lime of exploralion.
For more delailed i ion on fhi als er i
refer to boring and CPT logs in ihe Geolechnical Dala Report
lor the FRWL Projecl. No warranty is provided regarding the
conlinuity of soil condilions between individual exploralions.

4, When reported, Nep(ASTM), refers lo Nso(ASTM) = Npsig * Hammer
Efficiency (%). See Geotechnical Dala Report lor lhe FRWL
Projec! lor hammer efficiency data for individual borings..

5. These drawings do nol include all historical explorallons on Ihe
profile view. Hislorical explorations from the DWR ULE project
are shown; “other” hislori ions are idenlified by an
asterisk (*) in lhe exploration ID. For Ihese “olher” hislorical
borings, blow counts are field blow counls (Nf) and USCS

ilications are visual ificalions.

6. USCS classificalion labals are not presenled on Lhe stick logs
for soil lenses (thickness less lhan 1.5 feet).

7. This is a color figure. Black and while reproduclion should not

be relied upon as dala will be lost.

. To prevent scale dislortion, lhis map should be printed on a *D"
size shael (22x34 inches).

. Suriicial geology was mapped al 1:20,000 scale. (Source:

SGDR lor DWR ULE Projecl, URS,2010),

10. The informalion provided in Ihese plans and stick-log ptales has
been compiled from a variely of sources. URS does not aflest lo
the or reliabilily of i
exploralion and other subsurface dala by olhers Ihal are
included or referenced in these plales

. These plans and slick-log plates are (o the use and benefit of
HDR, SBFCA, and their consullanls in conneclion with the
execulion of lhe FRWL Project. Use by any olher party is al
their own discrelion and risk. These figures should nol io be
used as 1he sole basis for design, conslruclion, remedial aclion.
or major capilal spending decisions.

12.The i I are ap|

were eslimaled from Ihe lopography.
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NQOTES:

1. Elevalions of levee crown and landside foe are approximale.
These elevalions were obtained from DWR CVFED or ULE
LIDAR dala and used for geolechnical analyses and repori
purpose only. For delail crown efavation and
informalion, please refer lo he mmmimm

2. The waler surlace elevations are based an information provided
by Pelerson Bruslad, Inc. in Iheir July 26, 2012 report enlilled

"Design Waler Surlace Profiles lor the Fm Rivar Wes!
Levee Rehabilitalion Projecl Addendum "

3. Localions of explorations are appruxlmale Slick logs represenl
general soil conditions enc ol the lime of v
For more delailed informalion on the materials encounlered,
refer 1o boring and CPT lags in Ihe Geolechnical Dala Reporl
lor Ihe FRWL Projecl. No warranty is provided regarding Ihe
conlinuity of sail conditions batween individual explaralians.

4. When repotted, NelASTM), refers lo NgslASTM) = Ny * Hammer
Efficiency (%). See Gaatachnical Dala Report tor the FRWL
Projecl for hammer efiiciency dala for individual borings.

5. These drawings do not inciudns all hislorical axplogations an fhe
profile view. Hislorical explarations from lhe GWR ULE ml
are shown; "olher” s arn
aslerisk {*) in Ihe exploralion ID. For lhese “other” hlslurlcal
bormgs b\ow counls are field blow cuunls (NN and USCS

s are visual i

6. USCS classilicalion labels are not presenled on the slick logs
for soil lenses (thickness less Ihan 1.5 feel).

7. This is a color ligure. Black and while reproduclion should nol
be relied upon as dala will be lost.

8. To prevenl scale dislorlion, lhis map should be prinled on a 'D"
size sheet (22x34 inches).

9. Surlicial geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010).

10 The informalion provided in lhese plans and slick-log plates has
been compiled Irom a variety of sources, URS does not aftest lo
the accuracy, compleleness, or refiabilily of geolechnical
exploralion and other suhsurface dala by olhers hal are
included or referenced in Ihese plales.

11. These plans and slick-log piales are for (he use and benefil of
HDR. SBFCA, and Iheir consultanls in connection with Ihe
execulion of lhe FRWL Projecl. Use by any olher parly 1s at
Iheir own discrelion and risk. These figures should not lo be
used as Ihe sole basis for design, conslruclion, remedial aclion.
or majer caplial spending decisions.

12. The ca ) elevalions are app . These
were eslimaled from the lopography,
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NOTES:

1. Elevations of levee crown and landside toe are approximale.
These elevations were oblained from DWR CVFED or ULE
LiDAR data and used for geolechnical analyses and reporl
purpose only. For detail crown elevation and landside loe
informalion, please refer lo Ihe FRWL Project civil drawings.

2 The water surface elevalions are based on informalion provided

by Pelerson Brustad, Inc. in Iheir July 26, 2012 reporl enlilted

“Design Waler Surface Profiles for the Feather River West

Levee Rehabilitation Project Addendum #1".

Locations of ions are i Slick logs rep

general soil condilions encountarid a1 the time of wxplaration.

For more detailed i Ugn en the i

refer to boring and CPT logs in the Gedlechnical Dala Reporl

for the FRWL Projecl. No warranly is provided regarding Ihe

conlinuily of soil condilions bertween indiidual explorations.

4. When reported, Nys{ASTM). tefars 1o Ny [ASTM) = Nuw, * Hammer
Efficiency (%). See Gaotechnical Dk Report for the FRWL
Prajec for kammer lficiency data for individual borings.

5. Thast drwings do nol include all lstorical explorations on the
profil view. Histarical oxplorations tiom the OWR ULE project
arn shawn; “other” higtorical explosations are identifled by o
aslerisk (*} in the exploration ID, For ihese “olher" historical
borings, blow counls are field blow counts (Nf) and USCS

ificalions are visual ificati

6. USCS classification labels are not presented on the slick logs
for soil lenses (Ihickness less (han 1.5 feel),

7. This is a cotor figure. Black and white reproduction should not
be relied upon as dala will be losl.

8, To prevent scale dislortion, this map should be prinled on a ‘D"
size sheet (22x34 inches).

9. Suriciai geology was mapped al 1:20,000 scale. (Source:
SGDR lor DWR ULE Project, URS 2010).

10. The information provided in lhese plans and stick-log plates has
been compiled from a variely of sources. URS does not atles! lo
the or telintilllly of ical
exploralion and oiher subsurface data by others (hat are
included or referenced in ihese plales.

11. These plans and stick-log plales are for ihe use and benefil of
HDR, SBFCA, and lheir consultants in conneclion wilh the
execulion of lhe FRWL Projecl, Use by any oiher party is at
their own discretion and risk. These figures should nol o be
used as ihe sole basis for design, construction, remedial aclion.
or major capital spanding decisions.

12. The cai ey e approxi . These
were eslimaled from lhe lopography.
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Proposed toe berm 23 feet wide
approximately 7 feat thick at the
levee toe, and 4H:1V slope at

berm toe.

NOTES

. Locellons of expl are i Slick logs rep!

condilions behveen | explaratiors.
. Whan tupwlw Nys[ASTM), mlﬂtloNMH]‘ Nyus = Hommer

" profile view, Hmi:mmummmmmszym

. USGCS classificalion labels are nol presenled on lhe stick logs
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10. The Informallon provided In these plans end stick-log plales has
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Elevelions of levee crown end lendside loe are epproximele.
These elevetions were obtained from DWR CVFED or ULE

LIDAR deta and used for geotechnical analyses and report
purpose only. For detall crawn elavibion and landsids tos
Information, pleasa refar 1o the FRWL Prajoct civil diswings.
The waler surface are based on provided
by Petorson Bruslad, Inc. in thelr July 26, 2012 repori enlilled
“Dasign Watar Surface Profiles fos thi Feather River West
Levee Rehebilllation Pro]ecl Addendum #1",

general soil conditions encounlered at tha lime of expototion
For more deleiled i on

refer lo boring and CPT logs in the Geatirchricel Data Reporl
for Ine FRWL Projecl. No warranty is ymddod regarding lhe
continully of soll

Efficiency (% ). See Geolechaizal Dala Report for the FRWL
thel!erlnmqumdlm Wlln(hdwudw
Thass ‘o nol include all historical explorations on the

ate shown; “olher am

asterisk (*) in lhe exploralion ID. For these “olher” historical

borings, blow counls ere field blow counts (NI) end USCS
are visuel i

for soil lenses (lhickness less than 1,5 leel).

. This is a color ligure. Black and while repreduction should not
be relied upon as datn will be losl.

. To prevent scale distottion, this mep should be prinled on e “D”
size sheel (22x34 inches)

. Surficial geology was mepped al 1:20,000 scale. (Source:
SGDR lor DWR ULE Projecl, URS,2010).

been compiled from a verlety of sources. URS does not anesl to
the o reliabilily of

axplorslion and other subsurfece deta by ethers thal are
included or referenced in these plates,

These plans and slick-log plales are for lhe use and benefil of
HDR, SBFCA, and heir consullants in conneclion with lhe
execution of lhe FRWL Projecl. Use by eny elher perty is at
{helr own discrelion and risk. These ligures should nol lo be
used as the sole basis for design, construclion, remedial eclion,
or major capltal sponding decisions.

were estimaled [rom lhe lopogrephy.
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NOTES
. Elevelions of lsvee crown and lendside loe are epproximete,
These elevations were obtained from DWR CVFED or ULE
LIDAR dala and used for geolechnical analyses and reporl
purpose anly. For datall crown elavation and lndside foe
Infarmnkion, umm.mm.m\n.mwemm
2. The water surface are based on
by Pelerson Brustad, Inc. in their July 26, 2012m ontitled
“Design Weter Surface Proflies for the Fealher Ribver West
Leves Rehebilllellon Projecl Addendum #1".
. Locations of are { Slick logs
general soll condilions encountored at the lime of exploralion.
For more deleiled Inforimntian an tha materlels encounlered,
refer lo boring end CPT logs In the Geolechnical Dale Reporl
for lhe FRWL Project, No warrenty is provided regarding the
cantinuity of soil conditions betwaen individual explorations.

4. Whan mpotted, NeASTM), refors 1o Ny ASTA N?
Ellﬁulﬂvl‘] ‘See Goolechalcal Data Report for the FRWL
Praect for hammer officiency data for individual borings.

5. These diwings do nol include all historcal an e
profie view, Historical oxplosations from fhe DWR ULE project
aig shown, “other” historical explorations are idontitiad by an
aslerisk {*) in Ine exploretion ID. For these “olher” hisloricel
bunngs blow counls ere field blow counts (Nf) end USCS

ions ere visual

6. USCS classification labels are not presenled on lhe slick logs
for soil lenses (lhickness less then 1.5 feet).

7. This is a color figure. Black end while reproduclion should nol
be relied upon as data will be lost.

8. To prevenl sceln disfattion, Lhis mep should be prinled on a "D”
size sheal {22x34 inches).

9. Surficiel gealogy wes mapped el 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010).

10. The Information provided in these plans and stick-log plales hes
been compiled from a variety of sources. URS does not attest to
Lhe or reliabilily of
exploration and olher subsurface date by olhers lhel ere
included or referenced In lhese pleles.

11. These plans and slick-log plales are for lhe use and benefit of
HDR, SBFCA, and lhelr consultanls In conneclion with the
execulion of lhe FRWL Project. Use by any olher parly is at
Ihelr own discretion and risk. These ligures should nol lo be
used as the sole basis for design, construction, remediel ection,
or ﬂ'\*l :w spanding Mslons

12 Tl i These
were estimeled from lhe Iopugrephy
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NOTES:
Elevalions of levee crown and landside toe are approximale.
Thase alevalions were obtained rom DWR CVFED or ULE
LIDAR data and usad for geolachnical analyses and raport
purpose only. For detail crown elevation and |
Information, plaasa rtsr to the FRWL Project chil drawings.
. The waler surface elevalions are based on infarmation provided
by Peterson Beustad. Ing. in thair July 26, 2012 raport ntilled
“Dasign Water Surfece Praliles lof ihe Fasther River Wost
Levoe Rohabilitalion Praject Addondum #1°
Lochlions of ralions are dimate. Stick logh i

N

@

Mwalm%ummmm
4 portad, Nys[ASTM), tafors o Ne(ASTM] = Niyy * Hammes
Efficlancy (%). Soe oty FRL
mmar for individual botings.
5 drawings do not include all kistorical exploraticns on the
profile view, Historical explotations tram the DWR ULE project
e shawn; “othar” historical ans any idontified by an

aslerlsk (*) in the exploration ID. For these "olhar” historical
borings, blow counls are field blow counts (Nf) and USCS
ificalions are visual i

. USCS classlfication labels are nol prasanlad on Ihe stick logs

for soil lenses (lhickness less than 1.5 leel).

' This Is a color figure. Black and whita reproduction should nol

ba raliad upon as dala will ba losl.

8. To prevanl scale dislorlion, this map should be prinled on a “D”

size shaet (22434 Inches).

. Surficlal geology was mappad al 1:20,000 scale. (Source:

SGDR for DWR ULE Projec!, URS,2010).

40. Tha Inlormallon providad In thesa plans and slick-log plalas has
bean complled from a varlety of sources. URS does nol attesl lo
tha or y of gi i
axploration end olhar subsurfaca dela by olhers lhal are
included or relerenced in these pleles.

11. These plans and stick-log plales are for lhe use and banefil of
HDR, SBFCA, and their consultants in conneclion wilh tha
exaculion of lhe FRWL Project Use by any olher party is al
thair own discretion and risk. These figures should nol to be
used as lhe sole basis for dasign, construclion, ramadial aclion.
or majar cagltal spending declsions.

12 Tha » approxi Thase
were eslimaled from the lopography.
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NOTES

. Elevslions of levee crown end lendside loe ere spproximele.
These elevations were obtained from DWR CVFED or ULE
LIDAR date end used for geotechnicel enalyses and report
purpose only, For detall crown elovation and landside loo
Informalion, plaasa rafur to the FRWL Pfq.dd\dl drawings:

2. The weler suMlmm on information provided

by Patarson Biustad, Inc. in ﬂ.mumﬂt\mad
“Dnﬂm Wittt Surface WMM Faather Rivar Wast
Leveo Ruhabitation | IM 11"

. Locatians of

A, Whon ropored, Ne{AST _m._r-r-n_'w__um i -Nmmrm t

6. USCS classification latwls are not prosented on the stick logs
fee

for soil lenses (thickness loss than 1.5

7. This is a color figure. Black ahd wwmmmm

be relied upon a4 data will bio lost.

8. To prevent scele dislor!lnn Ihis mep should be prinled on a "D”

#izs shoat (22334 inchen)

9. Surficial gealogy wos mppednﬂmmnmlu {Sourae!
URS,20

'SGOR for DWR ULE Project,

10, The infarmation provided in these wi-qm wlick-dog plales hes

wmplodfmn uvuhwumm Unsgmminllust to
mmmm»munlm

included or referenced in lhese pletes.

1. These plins and stick-lag plales are for the use and benefitof
HDR, SBFCA, and thalr consiltants in connection with the
execution of the FRWL Project. Use by ary other party is et
Ihelr own discrellon end risk. These figures should nol to be
used as the sole basis for design, conslruction, remediel eclion,
or majar capiial sunmﬁdsmns

_?

12, The pproxi These elevel

were estimeled from Ihe lupography
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NOTES:

_ Elevalions of levee crown and landside {oe are approximale.
These elevalions were oblained irom DWR CVFED or ULE
LIDAR dala and used for geolechnical analyses and report
purpose enly. For delail crown elevalion and landside loo
informafion, please refer to the FRW/L Projoct ol drawlrigs.

2. The walef surface elevalions ate based on infarmation provided

by Pelerson Bruslad, Inc. iri Ihelr July 26, 2012 reporl enlilled
“Design Waler Surface Prafiles for the Fﬂﬂher River West

Levee Ret 1 Projeet
3. Locntions nlmraﬂml are uﬂu_»mlll Sllcklwlwulnl
genural solt ot the lime of
Fur more md " on the 1 d.

refer 1o boring and CPT logs in lhe Geolechnical Dala Repurl
for Ihe FRWL Projecl. No warranty is provided regarding lhe
continully of sall conditions betwesn individunt oxplarations.

4. Whan reported, N[ ASTM), refers hw‘twcu..'mmer
Efficlancy (%). ﬂum ml‘ol the FRIWL
Project for hamenes Inathvidual borings.

5. Thess drawings do nol inciugo b explorations on thi
mihmmwmuﬂulmmm.w an

SLOO! 6A upplemenal sirenglh lest boring 1 = asterisk (*) in Ihe exploration ID. For these “other” hislorical
Reler lo companion boring SLO009_0048 lor ihology. o - = burlngs blow counls are field blow counts (Nf) and USCS
ions are visual i

_ USCS classificalion labels are not presenled on the stick logs

for soil lenses (lhickness less Ihan 1.5 leet).

7. Thisis a color figure. Black and while reproduclion should nol

be relied upon as dala will be los!.

B. To prevenl scale dlslurllun this map should be prinled on a ‘D”

M (2234 Inches)
9. Surficial goology was mapped ol 1m{mm (Source:
SGOR for DWR ULEW URS20

10. Tha intarmation providad in those Mu\d wtick-log plates has
been ol from o varlety o sources. URS does not atles! lo
Ihe pce of geolechnical
explaralion mmSuhmm'w others thal are
included or referenced in these plales.

_ These plans and slick-log plales are for the use and benefit of
HDR. SBFCA, and Iheir consullanis in conneclion wilh the
execulion of Ihe FRWL Projecl. Use by any olher parly is al
Iheir own discrelion and risk. These figures should not lo be
used as Ihe sole basis for design, conslruclion, remedial action.
or majot capllal spending decisions.

12 The elvalions ale approxi These elevalions

were estimaled Irom the lopography.
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NOTES
Elevelions of lavee crown and landside toe are epproximale.
Thise elevations wets obtained from DWR CVFED or ULE
LIDAR dala and usad lor gﬂolﬂchnlcal ﬂnﬂlysns and reporl
purpasa oply. For detail crown glevalion

nd landside fon
Intormation, please refer o he FRWL Pm}m civil drawings.

2. Themwm-mbmdonmmpmﬂ ed
by Pelarson Bruslad, Inc. In their July 26, 2012 mmpor anlitlad
“Daslgn Walar Surfaca Profiles for the Fealhar River Wast
Levee Rehabilllelion Pm]ecl Addendum #1".

3. Locations of Slick logs rep!
genaral soll condllions: mmlu-d 0t the lime of explarafion.
For more delailed i on the
rafar to boring and CPT logs In tha Geolechnical Dala Raport
for the FRWL Projacl. No warranly is prmugardlng the

ity of goil conditions
4. Whon repotied. Ng{ASTM), refars to NM&STH} N... Hammar
Efficiancy (%), See Gaotechnical Data Repot for
Prajuct for hammar o data for individunl
5 drawing® do nol inchule all hstorical explorations on the
profite view. Hintarical cxplorations from Ihe DWR ULE project
nte Rhown; "o ore B

* histotical ox)
asterlsk (%) in tha exploralion ID. For these “othar” hislorlcal
borlngs blow counls are field blow | m {Nf) and USCS
ions are visual

6. USCS classificalion labels are not presenled on ha slick logs

for soil lenses (lhickness less ihen 1.5 faet).

7. This is a color figura. 8lack and while rapreduclion should nol

b relied upon o8 datd will bo lost.

8, To pravenl scala disloriion, lhis map should be printed ona “D”

size shent {22x34 Inchas).

. Surficial geolagy was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE ijecl URS,2010).

. The Inlormation provided in thase plans and slick-log plalas has
bean compiled from a variety of eouices. URS does nol aftest o
the or rakability of 1
axploration and ofher subsurfaca dala by othars Lhat are
included or referenced in these plales.

. Thasa plans and slick-log plales are for the use and benefil of
HDR, SBFCA, and thelr consultants in connaction wilh the
execullon of lhe FRWL Projecl. Use by any other party Is al
their own discrelion and risk. Thase liguras should nol to be
usad as lhe sole basis for design, consiruclion, ramedial aclion,
or m-hrwpﬂtl spanding mdsnons

12. Tha i These

were eslimaled from lhe lopugraphy
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NOTES:

1. Ele

velions of levee crown end lendside loe ere approximale.

These alevations were obleinad from DWR CVFED or ULE

LDy

AR date and used for geolechnical analyses and reporl

mmmmuunmmmmu

ZTHIW

mation, planse tafar to the mehm drawings
sudace elevations are based on nlarmalion provided

% Brustad, Inc. in their July '4‘.9.2012rqnﬂnrﬂled

n Waler Surface Prafiles far the Fealher River Wast

Lmkmhlﬁnﬁuhd Addqnd.nm e

3. Locations of

Slick logs

general soll condllion nmn'llhm ot the time of mmﬂon
For more delailed information on the matorials enmmmd
roler ta bating and CPT logs In the | Data Report
for the Fﬁmm Ngwuwil provided wmh
cantinudly of mlw

bMAE‘I‘M‘.I * Hammaor

4. M\_'nllmhd.
‘Efficlncy (%). s«mmm wmﬂum
for efficiency

- Project data for individual borings,
5. mamwmmmmmummonh

viow. Histarical explotations MNMULEM

are shown: “other™ o by an
aslerlsk (") in the explorallon ID. For lhese “olher” hislorical
bonngs blow counts are field blow counts (Nf) and USCS

ere visual

6 USCS clesslficetion labels are nol presenled on lhe stick logs

for

soil lenses (lhickness less then 1.5 feel).

7. This is a color figure. Black and white reproductlon should not

be

relied upon es dale will be losl.

8, To prevenl scale distortion, this map should be prinled on a “D"
size shaet (22x34 inches).

9. Surficial geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Project, URS,2010).

10. The informallon provided In these plans and slick-log pleles has
been complled from a variety of scuteus. URS does nol atlest 1o

ihe

or

explorellon and olher subsurface dale by othars lhal are
included or referenced In these plates.

11. These plans and stick-log plales are for lhe usa and benefil of
HDR, SBFCA, end Iheir consultants in conneclion wilh the
execulion of lhe FRWL Project. Use by eny olher perty is el

thei

ir own dlscretion and risk These ligures should nol to be

used as the sole basis for design, construclion, remedial eclion.

or major tapital s

panding decislons.

12 The ot i These
were estimaled from the lopography.
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NOTES:

. The waler surface I are based on provided

. USCS classificalion labels are not prasenled on Ihe stick logs

. This is a color figure. Black and while reproduclion should nol

. Surficial gaology was mapped al 1:20,000 scale, (Source:

. The intormalion providad in lhese plans énd stick-log plales has

. These plans and slick-log plales are for lhe use and benefil of

- The i d ale i Thase

.Lz
0 100 200

Faal

Elevations of levee crown and landside loe are approximale.
These elevalions were obtained from DWR CVFED or ULE
LiDAR dala and usad for gaolechnical analyses and report
purpose only. For delail crown alevalion and landside loe
information, please rafer to the FRWL F‘rojacl clvll drawmgs

by Palorson Brustad, Inc. in Thair July 28, 2012 repart anlitled
llhﬂWerMles for the Faather River Wast

Levee Rohabilitation thu Addandum #1.

Locations of { Slick logs rep

general soil condilions encounlamﬁﬂ the time of “ﬂorllhn.

For more delailed i jon on tha

refer {o boring and CPT logs in ihe Geolechnital Dala Report

for Ine FRWL Projecl. No warranky is prmmgardmg the

Mn‘l‘

When taportnd, Nis(ASTM), tef anAS’MI‘Nm Hammer
EMNLWMWM the FRWL
Projoct for Wﬂmunuwm

the
profile view. Historical explorailons rmm Ihe DWR ULE projecl
are shown; "other" hi are i by an
asterisk (*) in ihe exploration ID. For these "olher" hislorical
bonngs blow counts are field bluw counts (Nf) and USCS
are visual

for soil lenses (lhickness less lhan 1.5 feel).

be relied upon as dala will be losl.
To prevent scale distorlion, lhis map should be prinled on a ‘D"
size shest (22x34 inches).

SGDR lor DWR ULE Projecl, URS,2010)

been compiled rom a variety of sources. URS does not attest fo
lhe accuraty, compleleness, or reliabilily of geolachnical
exploralion and olhar suhsurface dala by others thal are
included or relerenced in these plates.

HDR, SBFCA, and heir consultanls in conneclion with the
execulion of the FRWL Projecl. Use by eny olher party is at
their own discrelion and risk. These figures should nol lo be
used as the sole basis lor dasign, consiruclion, remedial aclion,
or magos & | spending decisions.

were eslimaled from Ihe lopography.
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NOTES:

1. Elevelions of levee crown end lendside toe are epproximete.
These elevalions were oblained from DWR CVFED or ULE
LIDAR deta and used for geotechnical enelyses and report
Information, plansa fafur to the FRWL Project civil drawings.

2. Tho waler surface elevations e based on infarmation provided
by Petarson Brustad, Inc. in Iheif July 26, 2012 repont pntitled
“Dasign Water Surface Prafiles for the Fealher Rivar Wast
Leveo Rehabilitatien Project Addendum #1°.

3. Locations of i ere Slick logs
generel soll il tered oi {he lime of expl
For more delsiled i fion on the el

refer to boring and CPT logs in the Geolschnical Dale Report
for lhe II=RWL Projecl. No wartenty is provided regerding the

4. Whan reportad, NedASTM), refors 1o NiASTM) = N * Hammer
iy (%), See | Dal il FRWL

profile viow, Historical cxpiorations from ihe DWR ULE project
are shown: “othur” h | i idantifiod by an
asterisk (*) in the explorallon 1D. For thasa “olher” historical
borings, blow counts ere field blow courits (Nf) end USCS

ificalions ere visual ificati

6. USCS clessification labels are not prasenled on the slick logs
for soil lenses (lhickness less Ihen 1.5 leet).

7. This is a color figure. Black end white reproduclion should not
be reliod upon as data will s losl

8, To prevenl scale dislortion, this mep should be printed on e “D"
size shen! (22434 inches).

9. Surlicial gology was mepped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010).

10. The inlormellon provided in thata plans and slick-log plates has
been compiled from & veriety ol sources. URS does not atiesl to
the or reliabilily of ical
exploretion and other subsurface data by olhers lhat are
included or referenced in these plales.

11, These plans end slick-log plates are for the use end benefil ol
HDR, SBFCA, and lheir consullenls In connection wilh lhe
execullon ol the FRWL Project. Use by any other party is el
their own discrelion and risk. These figures should nol to be
used as lhe sole besls for design, construclion, remediel aclion,
or major capital spending decislons.

12. The canalidiich e i

were estimaled Irom lhe lopography.
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NOTES
_ Elevations of levee crown and landside toe are approximale.
These slevations were obtained from DWR CVFED or ULE
LiDAR dala and used for gealechnical analyses and reporl
purpose only. For detall crown glovation and landsde loe
informalion, please rafar to the FRWL Projoe civi drawings.

2. The water surface aro based on ided
by Pelatson Bruslad, Inc. in thalt Jlﬂy!ﬂ 2012 report antitlad
“Design Waler Surfaca Prafiles fof it Faalher it
Levee Rohubililation Praject Addendum #1".

3. Locations of ions are { Slick logs rep
general soil condilions encounlerwﬂﬂw ume of exploralion
For mare delailed i on

refer 1o boring and CPT logs in Ihe Gealechnical Data Report
for ihe FRWL Projecl. No warranty is provid_ed regarding the

of soll condiions betwaen individual explarations.
4. Whan roporied, NelASTM), rolors 1o NydASTM) = Ny * Hammer
Ejlnunqrim wmwmunwww;m
Project for kammer efliciancy dola Turhmm-i

5. Thase deawings do nol include all historical whrmnlonlm
prafile viow. Historical sxplotations from the DWR ULE project
nte shown; “other” explotations are identifiod by an

aslerisk (") in the exploralion ID. For Ihese "other” histarical
borlngs blow counts are field blow counts (Nf) and USCS
ions are visual

6 USCS classification labels are not presenled on the stick logs
for sail lenses (lhickness less than 1.5 feel).

7. This is a color figure. Black and while reproduction should not
be reliad upon aa data will be lost.

8 To prevent scale distorlion, this map should be prinied on a "D”
size sheet (22x34 inches).

9. Surficial geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010)

10. The inlormalion provided in thase plans and stick-log plales has
been compiled from a variety of sources. URS does nu1 attest to
the or itily of
exploration and olher subsurface dala by others Lhal are
included or referenced in these plales.

11. These plans and slick-log plales are for lhe use and benefit of
HDR, SBFCA, and lheir consultanls in conneclion with the
execulion of the FRWL Projecl. Use by any olher party is at
their own discrelion and risk. These figures should nof to be
used as the sale basis for design, conslruction, remedial aclion,
or major capital spending decisions.

12 The Uietitch are i Thase
were eslimaled from the lopography.
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NOTES
_ Elevalions of levee crown and landside loe are approximate.
Thase alavations ware obtained from DWR GVFED or ULE
LIDAR dala and used for gaotechnical analyses and raporl
purposa only. For datall crown elevation and lindside loe
informatian, please refer i the FRWL Project civil m:gl.
2, The waler surface are based on
Potatson Brustnd, nc. in thair July 26, 2012 aopoﬂ anlllad
Water Surlaca Profiles for the Fenther River West
Leves Rehabiliiation Pm]oeldelm 1"
3. Locations of { Slick logs
- genaral soil conditions Wum IMdem
For mote detalied information on the malorials ancaumor
refor to baring and GPT logs In the Geutuchnical Dmnvpurl

are visual
6. USCS clessification labals ara not presanlad on iha stick logs
for soil lenses (thickness less lhan 1.5 feel).
7. This is a color figure. Black and whita reproduction should nol
be ralied upon &% dain will ba losl.
8. To prevent scal tstotlion, this mep should be printad on a *D”

mmulm inchus)

9. Sutficial guolegy was: ol 1:20,000 scabe. (Source:
SGDH!ar DWH ULE Project, URS 2010),

10. The Infarmation provided in thano plans and siick-log plates has

boen complled fram nmhlyulum:.l'lisdmumimg lo

of relindiily
and othar subisuslacs mwm Ihast a1
included or referenced in these plates.

11, These plans and stick-log plats ate for the uss and benefil of
HDR, SBFCA, and their consufants in connaction with the
axnculion of the FRWL Projoct. Use by any other party Is at
their own discralion and risk. These figures should not lo ba
used as the sole basis for design, construclion, remadial aclion,
or major capital spending Msmns

12 Tha conalidilch i Thasa
were eslimatad lrom tha lupugraphy
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NOTES
1. Elevelions of levee crown and lendside toe are approximele.
These slevations were obtained from DWR CVFED or ULE
LiDAR dela and used for geotechnical analyses and reporl
purpose anty, For delall crown elevation and landside loe
Information, planse relar o ihe FRWL Projuct civil dawings.

2. The water surlnce elevatians ate based on information previded

by Peterson Bruslad, Inc. in Iheir July 26, 2012 rapait antitied
“Deslgn Waler Surfece Profiles for the Fealher Rivat
Levee Rehabililelion Plojecl Addendum #1".

3. Localions of Slick logs rep
genaral soil condilions mwumomd ot 'Ihn 1|me of exploration
For more deleiled i the
refer lo boring and CPT logs in the Gewtuchinical Dele Reporl
for he FRWL Projecl. No warranty is pravidad ragerding the
continully of soll conditions batwaen ind

4. Whan rapotiad, Ne(ASTM), rmfno N (ASTM) = N..u Hamimer
Eﬂthnw {"%). Seo Gootechnizal ﬂmhc lhﬂ FRWL
Project for Ly b

5. Thesn diawings do nol Inchude ol mmlwmnw an (ne
prafile viow. Historical explorations from Ihu D'NRI.II.F.W:I

are shown; “other”

by on
aslarlsk( ) in Ihe exploration ID. For thase o|har‘ hisloricel
bormgs blow counts are ficld blow counls (NF) and USCS
ions are visual

6. USCS classification labels are nol plesenled on the slick logs
for soil lenses (lhickness less than 1.5 feel).

7. This is a color figure. Black and while reproduction should not
be relied upon es dala will be losl.

8. To prevenl scale dislorlion, lhis map should be prinied on e ‘D"

size shewl (22434 inches).

. Surficiel geclogy was mepped et 1:20,000 scale. (Source:

SGDR for DWR ULE Projecl, URS,2010).

10. Tha informellon previded In lhese plans and slick-log plates has
been compiled from a veriety of sources. URS does nol altest to
lhe or reliability of
explorelion and olhar subsurfece dala by othars Ihet ere
included or referenced in lhese plales.

11. These plans end slick-log plales are for Ihe use and benefil of
HDR, SBFCA, and lheir consullanls In connectlion with the
execulion of lhe FRWL Project. Use by any other perty Is al
their own discrelion end risk. These figures should not 1o be
used as lhe sole basis for design, construclion, remedial action,
or mejor cepilal spending decisions.

12 The Bra ! These

were eslimeled from the lupography.
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NOTES:

1. Elevations of levee crown and landside loe are approximate
These elevations were obtained from DWR CVFED or ULE
LiDAR dala and used for geolechnlcatanalyses and reporl
purposg cnly. For delail crown and lands:de oo
Informatian, pleast fufiar lo the FRWL Project chvil drn\'hﬂ&

2. The water surf aro based on
by Pelerson Bruslad, Inc. in Ihair July 26, 2012 report nmlled

“Dasign Waler Surface Profiles for Ihe Faalher Riviit w..
Levee Rehabililation Prujecl Addendum #1"

3. Localions of 1S are . Stick logs repi
general soil condilions ancounlerw ol the llme of .!ﬁenﬂnn
For more detailed i on

refer lo boring and CPT logs in the Geolechwucal Dala Report
for he FRWL Projacl. No warranty is provided regarding the
conlinuity of 5gil c: batwean individual explarations

4. When reporind, Ny (ASTM), refars 1o Nyl ASTM) = Nigy * Hammer
Efficiency (%}, Sen Goolechtical Data Roport for the FRWL
Projecl for hammer efficiency dala for individual borings.

5. Thase drawings do nol include all historical exptorations on lhe
profile view. Hlstuncal expluratlons from the DWR ULE project
are shown; “other” are ified by an
asterisk (") in the exploration ID. For these “other” historical
bonngs blow counts are field hluw counts (N) and USCS

ions are visual i

6. USCS classificalion labels are not presenled on the stick logs
for soil lenses (Ihickness less than 1.5 feel).

7. This is a color figure. Black and while repreduclion should nol

wpan as data will be lost.

B To prevent scale dislorlion, this map should be printed on a ‘D"
size sheet (22x34 inches)

9. Surficial gaology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010)

10. The inlormation provided in these plans and stick-log plales has
been compiled from a variety ol sources. URS does not anesl lo
Ihe ess, or reliability of
exploralion and olher suhsurface data hy olhers Ihat are
included or referenced in these plates.

11 These plans and slick-log plales are for lhe use and benefit of
HDR, SBFCA, and Iheir consultanls in conneclion with Ihe
execulion of the FRWL Projecl. Use by any olher party is al
their own discretion and risk. These figures should not to be
usad as lhe sole basis for design, construction, remadial aclion.
or major capital spanding Msnons

12 The These
were estimated from the Iopugraphy
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NOTES:

1. Elevalions ol levee crown and lendside loe ere approxlmele.
These elevations were ablained from DWR CVFED or ULE
LIDAR dala and used for geolechnical analyses and report
purp ly. For detail davation and tandside
Inlormatian, pleass rafar to the FRWIL Project chvil drawings.

2. The waler surface elevations are based on knlsemation provided
by Petarson Bruslad, Inc. in lheir July 26, 2012 rapoil antilled
“Design Water Surface Praflles for Ihe Faalher River Wast
Levee Rehabilitation Projecl Addendum #1".

3. Localions of are { Stick lags rep!
general soll condilions @ nt the lime of exploralion.
For more delailed ol thar i
refer to boring and CPT logs In the Geolachmical Dala Repart
for lhe FRWL Projecl. No werranty is provided regarding lhe
continuity of soll canditions betwaen individual explarations.

4. Wion refioried, NefASTM), rafers 1o NulASTM) = Ny * Hammer
Efficiency Sea Geolechnical Dals Report for the FRWL
Projact for hammer ofliciency dala for indridual borings.

5. Theasa d do nol Inciude 8l bislotical expiomtions on the
profile view. rical explorations from the DWR ULE project
e shawn; “other” historica! explorations are identifiad by an
aslerisk (*) In the exploralion ID. For these “olher” hislorical
barings, blow counls ere field blow counts (Nf) and USCS

i are visual i

6. USCS classlficalion labels are nol presenled on the stick logs
lor soil lenses (lhickness less than 1.5 leel).

7. This is a color ligure. Black and while repraduclion should nol
be reliad upon as data will be losl.

8. To prevenl scale distortion, Lhis map should be printed on a "0”
size shoot (22x34 inches).

9. Surlicial ge was mapped 1 1:20,000 scale. (Source:
SGOR for DWR ULE Project, URS,2010),
10. The Infaemation in thasa plans mnd slick-log plales has

The

been compiled Irom e variety of sources. URS does nol aflest lo

lhe or refiabllity of |

exploralion and alhar subsurface dala by olhers lhel ara
included or relerenced in Ihese plales.

11. These plans and slick-log plales are for lhe use and benefit of
HDR, SBFCA, and iheir consullanls In connection wilh the
execulion of lhe FRWL Project. Use by any other party is al
their own discrelion and risk. These figures shauld nol to be
used as Ihe sole besis for design, conslruclion, remedial aclion,
or major capital spending decisions.

12 The idhitch e i

were estimaled Irom |he lopography.
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NOTES:

1. Elevalions of levee crown and landside loa are approximale.
Thase alevations were oblained from DWR CVFED or ULE
LIDAR data and usad for gaolachnical analyses and reporl
purpose only. For detail crown elevation and landsida loe
Informalion, plaasa rafer lo ha FRWL Projacl clvll drawings.

2. The waler surface i are based on ion providad
by Patarson Brusiad, In. in thelr July 26, 2012 rapori enlitied
“Dasign Watar Surfaca Profilas for tha Faalher Rivar Wast
Levae Rehabilitelion Pro]ecl Addendum #1".

3. Locations of are i Sick logs rap
ganeral soll condilions encounlerad at the lima of explomtion,
For more daleiled informetion on the materials encountored,
rafer lo boring and CPT logs in the Gaolachnical Data Reporl
for the FRWL Projacl. No warranty is providad regarding the

soil condifions brtwesn

X a Individual erplonstions,

4, When tpported, Ne(ASTM), refers 1o masmi Nieu * Hammer
Efficiancy (%), See Gootochnical Ciata Raport for the FRWL
Project for hammar efficioncy data for individunl borings.

5. Thase drawings do nol inchude Al Nstorical explotations on the
profite view. ﬂmm«mmmmmuw.mu
are ghown; “other” hi iied by an
asterisk (*) in the exploralion ID. For lhese " olhar‘ hlslorlcal
borlngs blow counts are fiald blow counts {Nf) and USCS

i are visual

6. USCS classification labals are nol presenlad on the slick logs
for soil lenses (lhicknass lass than 1.5 feel),

7. This is a color figura. Black and white reproduclion should not
bie ralied upan as dala will be lost

8, To prevent scale disloriion, this map should be printed on a “D*

size sheel (22x34 inchas).

. Suriicial geology was mappad at 1:20,000 scale (Source:
SGDR lor DWR ULE Projecl, URS,2010).

The informaion provided In thasa plans end slick-log ptalas has
been compiled [fom a variety of sources. URS does nol atlesl lo
the or raliabililty of

axplorelion and olher subsurface dala by othars lhal are
included or referenced in these pletes.

. Thase plans and slick-log plates ere for lha use and banafit of
HDR, SBFCA, and (heir consullants in connection with tha
execulion of lhe FRWL Project. Use by any other perty is al
their own discrelion and risk. These figures should nol to be
used as the sole basis for design, construclion, ramadial aclion,
or mpzor capital spanding dmsmns

12.The { Thase alavali
were estimaled lrom the lopography
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NOTES:

1. Elevetions of levee crown and lendside loa are approximale.
Thasa alevalions ware oblainad from DWR CVFED or ULE
LIDAR dala and used lor gaclechnical analysas and reporl
purpase anly, For delall crown elevalion and tandskle los
Information, pleasa rafar to ths FRWI. Pra]mﬂlﬂ drawings.

2. The waler surface slevalions are on Infgemation provided

Pelarson Brustad, Inc. in lhair .mm. 2012 report entillad
gui]n Walet Surface Prolias for the Fealher River West

WWMAmﬂ
3. Lozitions of explomth Silick logs |
genaral soll condilions mﬂlhmﬂw

Furmuﬁelﬂd" tion on the'

refer to boring and CPT kigs In the Geolechaical Data Report

for the FRWL Projoct, No waranty s provided regarding the
eixplotations.

of 5ol o s betwaon individual
4 n teportad, Ny (ASTM), tofart 1o Ny (ASTM] = Ny *
Efficlency (%), See Geolechnical it for the FRWL
Projoct Tor hammer alficiency data for individual
& Thesa di do nal inchide al historical on
profie view. ical explorations fram the OWR ULE project

J ida
asterkik (*) In the axplorelion ID. For thass “ofhar” “hislorical
botings, blow counts are fleld blow wuthf) and USCS
jons ara visuel i
6. USCS classlficalion labals ara nol prasenled on Ihe slick iegs
for soil lenses (Ihickness less than 1.5 feal).
7. This is a color figure. Black end whila raproduction should nol
be raliad upon o difa will be lost.
B. To prevenl scale distorikan, this mep should be printed en e D"

wize shoul {Z2x34 inchen).
9. Sutficlal grotogy was mapped ot 1:20,000 scale. (Source:
SGDRhmRULEW URS,2010).

10. The Inlatmabon provided In thasa plans and slick-log plalas has

bean compiled from a varlety of sources. URS does nol atlesl lo

lhe or reliabilily of hnical
axplorelion and olhar subsurfaca dala by olhers lhal ara
included or refarenced In these plalas.

11. Thesa plans and slick-log plales ara for lha use and banafit of
HDR, SBFCA, and |hair consultanis in connaclion with the
execulion of lhe FRWL Projeci. Use by eny other party is al
Ihair own discraiion and risk. These figures should nol to be
used as Lhe sole basis for design, construction, remedial aclion,
or mwm Pum detislons.

12.Tha fons ato imala. Thase
were esilmaled from lhe lopography.
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NOTES:
1. Elevelions of levee crown and lendside loe are epproximale.

. Locations of lons are Stick logs

. Whan reportad, Nu(ASTM), rafers 1o NylASTM) = Ny,y * Hammer

. These drewlngs do nol Include all hislorical exploratians on Ihe

. USCS classlficelion labels are not presenled on Ihe slick logs
. To prevenl scale dislorlion, lhis mep should be prinled on a "D”

. Surflcial geology was mapped al 1:20,000 scale. (Source:

. The Inlormation provided In Ihese plans and stick-log plales hes

. These plens and slick-log plates are for lhe use and bensfil of

Thess slevalions were obtalned from DWR CVFED or ULE
LiDAR dala and used for geolechnical analyses and report
purpose only. For delall crown elevalion and landeide loe
information, pleese refer lo the FRWL Project clvil drawings.
The waler surface ¢ are based on i ion provided
by Peterson Brustad, Inc. in their July 26, 2012 teport entiled
“Deslgn Watar Surfnce Proflles for the Fealher Rivar Wast
Levee Rehebililation Projecl Addendum #1".

general soll
For more delalled } the eted,
refer to boring end CPT logs In the Geolechnical Data Reporl
for Ihe FRWL Projecl. No warranty is provided regarding the
coniinully of sail condiions butween individuel explarations.

at ha time of oxpior

Efficiancy (%] Sea Geoteshnical Diata Raport lor the FRWL
Projecl for hemmer efficlency dala for individual borings-

profile vlew. Historical exploralions from lhe DWR ULE project

are shown; "olher” historical explorations are idenilfled by an

aslerisk {*) in lhe exploration ID. For these “olher” hislorical

borings, blow counls are field blow counts (Nf) end USCS
ilicalions are visual i

for soil lenses (ihickness less 1han 1.5 feet).
This is a calor figure. Black and white reproduclion should nol
be relied upon as data will be losl.

slze shesl {22x34 Inches).

SGDR for DWR ULE Projecl, URS,2010).
besn complled from a varlety of saurces. URS does nol attesl lo
the liability of |

exploralion end olher subsurface dala I;y olhers thal are
included or referenced in these plates.

HDR, SBFCA, and lheir consultanls In conneclion with the
execution of lhe FRWL Projeci. Use by any olher party Is at
their own discrellon and risk. These figures should not lo be
used as lhe sole basis for deslgn, construclion, remediel ectlon,
or major capital spending decieions.
Th i

L] we These el
were estimsled from lhe iopography.
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NOTES:

1. Elevalions of levee crown end landside toe are approximata.
These elevations were obleined from DWR CVFED or ULE
LIDAR data and used tor geotechnical analyses and repor
purposa only. For dalail crown aluvalion and landside loe
Information, pleasa rafar in fha FRWL Project chvil deawings.

2. The waler surface piovations are based on information pravided
by Paterson Brustad, Ing, i their July 26, 2012 report entllled
*Dasign Waler Surface Profiles tor the Fealher River West
Levee Rehebilitation Projecl Addendum #1".

3. Locatlons of are app! Slick logs
general soll v ol tho ||ms of
For more detailed th
refer to boring and CPT logs in lhs Gsolschnloal Data Report
for the FRWL Project. No warranty is provided rsgardlng the

ot soll condilions between indi

4. When reported, Nso(ASTM), reters to Ne{ASTM) = Nrew * Hammer
Efficiency (%) See Geotechnical Dele Repori tor he FRWL
Project tor hammer efficiency dala for individual borings.

5. These drawquﬂlo nal inchide all historical expiomtions on fhe
profile view. Historical Gwm fiom m DWEULE
are shown; “offfut” hislori
askarisk (*) in the exploralion ID. For thsse olhsr" hislorical
bw blow counls are field blow counts (Nf) and USCS

are visual i

6. USCS clesslfication labels are nol presented on lhe stick logs
for soil lenses (lhickness less then 1.5 teel).

7. This is a color figure. 8lack and while raproduction should not
be relied upon &5 data vl be losl.

B. To prevent scalo distattion, this map should be prinled on a ‘D"
size sheet {22x34 inches).

9. Surllcial geology was mepped al 1:20,000 scale. (Source:

SGDR for DWR ULE Projecl, URS,2010).

10 The Informelion provided In lhese plans and slick-log plales has
been compiled from a veriely ot sources. URS does nol ahesl lo
Ilhe or reliablli
exploralion and olher subsurface data by others thet are
included or refarenced In these pletes.

11. These plans and slick-log plales are for the use and benefit ot
HDR, SBFCA, and their consultants in conniction with the
execullon of the FRWL Project. Use by eny other perty is et
thelr own discrelion end risk. These figures should not to ba
used as the sole basis for design, construcllon, remedial action,
or major capilal spanding dudsions

12. The canal'ditch
ware estimaled from the Iopography
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NOTES:

1. Elevations of levee crown and landside loe are approximale.
These elevalions were oblained from DWR CVFED or ULE
LIDAR dala and used for geolechnical analyses and reporl
purpose only. For dolall crown elevation and landaide loe
informalion, plaasa rafar to the FRWL Project chvil

2. The waler surlace ione ik be : gtion provided

by Pelerson Brusiad, Inc. in lheir July 26, 2012 report enlilled
"Dasign Waler Surface Profiles for the Fealher River Wesl
Levee Rehabililation Project Addendum #1",

. Locations of ions are Slick logs rep
general soil condilions encounlered ot the time of exploralion.
For more defailed informalion on the malarials encountered,
refer to boring and CPT logs in the Geotechnical Dala Reporl
jor the FRWI. Project. No warranty is provided regarding the

of soil condilions between individual i

4. When reported, Ngo(ASTM), relers to Ngy(ASTM) = Niga * Hammer
Efficiency (%). See Geolechnical Dala Report for Ihe FRWL
Projecl for hammer efficiency dala tor individual borings.

5. These drawlings do nol include all hislorical explorations on Ihe
profile view. Hislorical exploralions from Ihe DWR ULE project
are shown; "olher” historical explorations are i ified by an
asterisk (*) in lhe exploralion ID. For these “olher” historical
borings, blow counls are field blow counts (Nf) and USCS

ilications are visual ificati

6. USCS classification labels are not presented on the slick logs
for soil lenses (thickness less than 1.5 feet),

This is a color figure Black and while reproduction should nol
be relied upon as dala will be losl.

~ To prevenl scale distorlion, Ihis map should be prinled on a D"

size shesl {22x34 inches).

. Suriicial geology was mapped al 1:20,000 scale. (Source:

SGODR lor DWR ULE Projecl, URS,2010).

. The informalion provided in Ihese plans and slick-log plales has
been compiled from a variety of sources. URS does not altesl to
lhe or reliabilily ol ical
exploralion and olher subsurface dala by olhers Ihal are
included or relerenced in these plates.

. These plans and slick-log plales are for llie use and benefil of
HDR, SBFCA, and Iheir consullants in conneclion with the
execution of lhe FRWL Project. Use by any olher party is al
their own discrelion and risk. These figures should nol 1o be
used as 1he sole basis for design, conslruclion, remedial aclion.
or major capilal spending decisions.

12.The i fons are approxi

were eslimaled Irom the lopegraphy,
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NOTES:

1. Elevalions of levee crown and landside loe are approximale.
These slevatlons were oblained fram DWR CVFED or ULE
LIDAR data and used lor geolechnical analyses and reporl
purposa only. For detail crown alavalion and landside loe
Informatien, pleass rater o thy FRWL Projnet civil drawings.

2 The waler surface slovalions are based on inlormation provided
by Palersor Brustad. Inc. in Ihelr July 26, 2012 reporl enlilled
“Dasign Watar Surface Prafiles for i Faather River Wesl
Levee Rehabilitation | P:dm Addandum #1°.

3. Localions of expl Slick logs rep!
generel soll condilions encounlerad ot the lme of “plorlﬂon
For more delailed i on

mmm&duwﬂmmmmuap@uu
‘historical o -are idontified by an
aslerlsk * ) in the exptoration 1D. For these “other” historlcal
bonngs bluw counis are field blow counts {Nf) and USCS
are visual

6. USCS classlfication labels are not presenled on lhe slick logs
for sail lenses (lhickness less lhan 1.5 feet).

7. This is a color figure. Black and while reproduclion should nol
be relied upon as dala wlll be losl.

8 To prevent scale disloriion, Ihis map should be prinled on e “D”
slze shent (22434 inches).

9. Surficiel geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010).

10. The Informallon provided In Ihese plans and stick-log plales has
been complled from a variely of sourcas. URS does not altesl o
lhe or reBabllity of hnicel
explorailon and olher subsurfﬂce dale by olhers Ihal are
included or referenced in Ihese plates.

11 These plans and slick-log plales are for the use and benefil of
HDR, SBFCA, and thelr consultants in conneclion wilh the
execulion of lhe FRWL Projeci. Use by any alher parly is al
Iheir own discrelion and risk These figures should nol lo be
used as lhe sole basls toe design, constiuction, remodial
of major capital m dmlom
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NOTES:

1. Elevalions of levee crown and landside loe are approximale.
These elevalions were oblained from DWR CVFED or ULE
LiDAR dala and used lor geolechnical analyses and reporl
purpose only, For delail crown elevalion and landside loe
informalion, please refer o the FRWL Projeci civil drawings.

2. The waler surlace elevalions are based on informalion provided
by Pelerson Bruslad, Inc. in Iheir July 26, 2012 repor! enlilled
"Design Waler Surface Profiles [or the Fealher Rlver Wesl
Levee Rehabililalion Project Addendum #1".

3. Localions of explorations are approximale. Slick logs represent
general soil condilions 4 bi the lime of explorali
For more delailed intormalion on the malgrials encounlered,
refer lo boring and CPT logs in Ihe Geolechnical Dala Report
for Ihe FRWL Projecl. No warranty is provided regarding Ilhe
conlinuily of soil condilions between individual exploralions.

4. When reporied, Ngg(ASTM), relers lo Ngo{ASTM) = Nrela * Hammer
Efficiency (%). See Geolechnical Dala Report lor Ihe FRWL
Projec for hammer efficiency dala for individual borings.

5. These drawings do nol include all hislorical explorallons on the
profile view. Historical exploralions from Ihe DWR ULE projec!
are shown; "other” hislorical explorations are idenified by an
aslerisk (*) in ihe exploration ID. For Ihese “olher” hislorical
borings, biow counls are field blow counls (Nf) and USCS

ilicalions are visual c ifications.

6. USCS classificalion labels are nol presenled on Ihe slick logs
for soil lenses (thickness less (han 1.5 leel).

7. This is a color figure. Black and while reproduclion should nol
bie relled upon os dot will bo st

8 To preventscale dislorlion, lhis map should be printed on a ‘D
size sheel (22x34 inches).

9 Surficial geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010).

10. The inlormalion provided in lhese plans and stick-log plales has
been compiled from a variety of sources. URS does nol attest to
Ihe accuracy, compleleness, or reliabilily ol geolechnical
exploralion and olher subsurace dala by others hal are
included or referenced in these plales.

11. These plans and slick-log plales are for Ihe use and benefit of
HDR, SBFCA, and Lheir consullants in conneclion with the
execulion of lhe FRWL Projecl, Use by any other parly is at
IReir own discrelion and risk. These figures should nol lo be
used as Ihe sole basis for design, construclion, remedial aclion.
or major capilal spending decisions.

12 The canal/ditch elevalions are approximale. These elevalions
were eslimaled from the lopography.
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NOTES
Elevalions of levee crown end landside loe are approximale.
These elevations were obtained from DWR CVFED or ULE
LIDAR dala and used for geolechnical analyses and report
purpos arily. For dotall crown sovation and landsdn oo
Informaticn, plaasa el to the FRWL Project chil drawings.

2. The watsr surfnce slovalions are based on ilormation pravided
hy Plllllﬂll Bruslad, Inc. in Ihelr July 26, 2012 reporl enlllled

Water Surface Profiles for Ihe Feather River West
Levee Rehabilltation Projec| Addendum #1"

3. Locatlons of Slick logs rep
general soll condltions enomnw o fha tlms of puploraien.
For more delsiled i on tha
refer 1o boring end CPT logs in lhe Geotechmical Data Report
for lhe FRWL Projecl No werranry Is provided regarding tha

continul
4, n'::ﬂ!d wummhmmnm.. Hatimer
Efficiency (%). s-nmm Report for the FRIWL

Project for hammar efficioncy dala for individual borings.

5. Thase deawings do nol include all historical sxplorations oh the
profile view, Histarical axploations from the DWR ULE praject
are shown; 'oﬂm' historical explotations ate iiontitied Ly an
astorisk (*) In the explorallon ID. For ihese “olher” hislorical
borings, blow counts are field blow counls (Nf) and uscs

are visual i

6. USCS classliication labels are nol presenled on ihe slick logs
for soil lenses (lhickness less than 1.5 feet).

7. This s a color figure. 8lack and white reproducilon should nol
be relled upon as dati will be st

8. To prevenl scele dislortion, Ihis map should be printed on e "D”
size sheel (22x34 inches).

9. Surficial geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projec, URS,2010).

10. The information provided In these plans end slick-log plales has
been complled [rom a varlety of sources, URS does not enesl lo
Ihe or
explorelion and olher subsurface dela hy o'hers Ihal are
included or referenced in these plales.

11. These plans and slick-log plales are for lhe use and benefit of
HDR, SBFCA, and Iheir consultanls In connection with the
execulion of lhe FRWL Projecl, Use by any olher party is el
their own discrelion and risk. These figures should not to be
used as lhe sole basls for design, construction, remadial aclion.
or major capital spending dm:hlum

12.The i These
wore eslimaled from lhe topography
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NOTES:

1, Elovations of levee crown and landskie los ate 3
These slevatlons were obfained from DWR GVFED or ULE
LiDAR data and used for geolechnicel analyses end reporl
purpose only. For delell crown elevalion and landside loe
Informelion, pmm risfer to the FRWL Frojecl clvll drawlngs.

2. The waler suriace alovations ere based on Informalion provided

by Pelerson Brustad, Inc. in Iheir July 26, 2012 report entitled
“Deslgn Waler Surface Proflles for the Feelher Rivar Wast
Levee Rehebillialion Projecl Addendum #1",

3 Locations of are i Slick logs
general soll condilions mumulw ot the lime of axplorallon
For more delailed i on tha
refer lo boring and CPT logs in the Geolechnical Dale Raporl
for the FRWL Projec), No warrenty is provided regarding the
confinulty of soil condifions batween indlvidual

4. \Whon reported, Nes(AST), refers to N (ASTM) = Ny, * Hammer
Effiioncy (%). Sen Geolethnical Datn Report for. the FRIWL
Project for hemmer efficiency dele for individuel borrigs.

5. These drawings do nol include all hislorical explarations on Ihe
proflile view. Hlsluncal explorallons rrum Ihe DWR ULE project
are shown; "other” ere identilied by en
antorisk (*) In Ihe explorelion ID. For these "olher” historicel
bosings, blow counts are field blow edunts {Nf) and uscs

are visual i

6. USCS classificalion labels are not presented on ihe stick logs
for soil lenses (lhickness less then 1.5 feel).

7. This is a color figure. 8lack and whlla reproduclion should nol

be telied upan as dotn il be

. To preven| scala dislortion, Ihls map should be prinied on & "D"

size shesl {22x34 inches)

. Surficiel geology was mapped al 1:20,000 scale. (Source:
SGOR for DWR ULE Project, URS,2010).

. The informalion provided In these plans end stick-log plales has
been compiled lrom o vatiety of BOLTCHS. URS does not attesl lo
Ihe or
exploration and olhsr subsurface dala by olhers {hal are
included or referenced In Lhese plates.

_ These plans and slick-log pleles ere for lhe use and benefit of
HDR, SBFCA, end lheir consultants in conneclion with the
execulion of the FRWL Projecl. Use by any olher party Is al
their own discrelion and risk. These ligures should nol lo be
used es lhe sole besis for design, construclion, remediel aclion,
or major capital epending dmsmns

12. The canal/dich i These
were eslimeied from the lopography
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NOTES:

1. Elevalions of levee crown and landside loe are approximale.
These elevafions were oblained from DWR CVFED or ULE
LiDAR dala and used for geolechnical analyses and reporl
purpose only, For delail crown elevalion and landside loe
informalion, please refer lo The FRWL Project civil drawings.

2. The waler surface elevations are based on informafion provided
by Peterson Bruslad, Inc. in Iheir July 26, 2012 reporl enlilled
“Design Waler Surface Proliles for ihe Fealher River Wesf
Levee Rehabilitation Project Addendum #1”.

3. Localions ol 'S are app . Slick logs rep
general soil condilions encounfered ot the lime of exploralion
For more defailed ir non i d,

refer to boring and CPT logs in Ihe Geolechnical Dala Report
for Ihe FRWL Projecl. No warranty is provided regarding the
conlinuily of soil condilions between individual exploralions.

4. When reported, Ngo(ASTM), refers lo Ngg(ASTM) = Nieig * Hammer
Efficiency (%), See Geolechnical Dala Reporl for the FRWL
Projec! for hammer efficiency dala for individual borings.

5. These drawings do nol include all hislorical exploralions on fhe
profile view. Hislorical exploralions from fhe DWR ULE projecl
are shown; “other” hislorical explorations are idenlified by an
aslerisk (*) in The exploration ID. For Ihese "olher" hisforical
borings, blow counis are field blow counls (Nf) and USCS
classilicalions are visual classifications.

6. USCS classificalion labels are nol presenled on the slick logs
for soil lenses {Ihickness less fhan 1.5 feel)

7. This is a color figure. Black and whife reproducfion should nol
be relied upon as dala will be losl.

8. To prevent scale distorfion, Ihis map should be prinfed on a D"
size sheel (22x34 inches).

9. Suricial geology was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010).

10. The informalion provided in Ihese plans and slick-log plafes has
been compiled from a varicly of sources. URS does not atlest to
Ihe accuracy, compleleness, or reliabilily of geolechnical
exploration and olher subsurface dala by olhers Ihal are
included or referenced in these plales.

11. These plans and slick-log plales are for Ihe use and benefil of
HDR. SBFCA, and Iheir consullanls in conneclion wilh the
execulion of the FRWL Project, Use by any olher party is al
iheir own discrefion and risk. These figures should nol lo be
used as Ihe sole basis for design, conslruclion, remedial aclion.
or major capilal spending decisions.
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NOTES:

1. Elevalions ol levee crown and {andside loe are approximale.
These elevalions were oblained from DWR CVFED or ULE
LiDAR dala and used lor geotechnical analyses and reporl
purpose only, For delail crown efevalion and landside loe
information, please refer to Ihe FRWL Project civil drawings

2. The waler surface elevalions are based on informalion provided
by Pelerson Bruslad. Inc. in Iheir July 26, 2012 reporl enlilled
“Design Waler Surtace Profiles for Ihe Fealher River West
Levee Rehabililalion Projecl Addendum #1”.

3. Localions of ions are approxil _ Slick logs
general soil condilions encounlered af the lime ol exploralion.
For more delailed informalion on tha malerials encounlered,
reler lo boring and CPT logs in lhe Geolechnical Dala Report
lor Ihe FRWL Projeci. No warranty is provided regarding lhe
conlinuily ol soil condilions between individual explorations.

4. When reported, Nyo(ASTM), relers lo Neo(ASTM) = Nrag * Hammer
Efficiency (%). See Geolechnical Dala Report lor Ihe FRWL
Projecl lor hammer efficiency dala lor individual bonngs,

5. These drawings do nof include all historical explarations on the
profile view. Historical exploralions from the DWR ULE projecl
are shown; "olher" historical exploralions are identified by an
aslerisk (*) in Ihe exploralion ID. For these “other” hislorical
borings, blow counls are field blow counts (Nf) and USCS

i s are visual ificali

6. USCS classificalion labels are not presenied on Ihe slick logs
for soil lenses (fhickness less than 1.5 leel).

7. This is a color figure. Black and while reproduclion should nol
be relied upon as dala will be los|

8. To prevent scale dislorlion, this map should be prinled on a “D"
size sheel (22x34 inches).

9. Surlicial geology was mapped al 1:20,000 scale. (Source:
SGDR lor DWR ULE Projeci, URS,2010).

10. The informalion provided in Ihese plans and slick-log plates has
been compiled Irom a variety of sources, URS does not aftest lo
Ihe accuracy, compleleness, or reliabilily ol geolechnical
exploration and olher suhsurlace dala hy olhers thal are
included or relerenced in lhese plates.

11. These plans and slick-log plates are for the use and bensfit of
HDR. SBFCA, and their consultanls in conneclion wilh the
execulion of the FRWL Project, Use by any olher parly is al
Iheir own discretion and risk. These figures should nol lo be
used as Ihe sole basis for design, conslruclion, remedial aclion.
or major capilal spending decisions.
12. The canalfdilch elevalions are approximale. These elevalions
were eslimaled from the lopography.
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NOTES:
1. Elevelions of levee crown end lendside loe are epproximale.
These elevetions were obiained from DWR CVFED or ULE

by Pelorson Brustad, Inc. in thelr July 26, 2012 roport enfilled
“Dasign Water Surtace Profiss for the Fealher Rivar Wesl
Loves Rohabilitation Project Addondum #1°
3. Locations of ons ofe Slick kags ropre
genoral sail conditions encountered it the lime of explamiion.
For mote dotafied informatien en the matarials encouniored,
refer to boring end CPT logs In the Gealachnicel Dale Report
for the FRWL Projecl. No werranty is providéd regerding the
conbinulty of 5ol conditions botween individual oxplocations.
3 4, ‘Whin toportnd, Nes{ASTM), mfers 1o Ne(ASTM) = Niw * Hammer
Proposed seepage berm up to A I 1 - . . EMMFP i W’?‘?‘ Sac m‘mu:: ml I'lhl II tha FRWL

11 feat high extendlng horizontally I RA X | " G T Inchetde all bistod
ot clovalion 200 yaar +4 ftfor o _ '- ® Dt view ot exptations om e DWR ULE pralet
distance of 50 feet from the landside \ L 1 - . m'um"'mr t jarations are idontified by an
sloaalo:‘ the levae beh:'re taparing to 1 - L . \ { asterisk (*) in 1he exploration ID. For ihese “other” hislorical
a helght of 3 feet at tha berm toe at [ = T | barings, blow counts ere field blow counts (NF) end USCS
a dlstance of 170 faet from the ! 4 L J ifications ere visuel I
canterline of the existing levee. §& a it . . = ' 6. USCS classlfication labels are nol presented on Ihe stick logs

for soil lenses (Ihickness less than 1.5 feel).

7. This is a color figure. Black and white reproduction should not
be relied upon as dala will be losl.

8. To prevenl scale dislorlion, this mep should be prinled on e “D"

size ahuot (22x34 Inches).

1 | geology was mapped ot 1:20,000 scale. (Source:

SGOR for DWR ULE Projett, URS.2010).

10. The information providod in thess plans and stick-log plales has
been compiled from a variety of sources. URS does nol attest to
ihe Yo or reliebillty of ical
exploration end olher subsurface dale by olhers Ihel are
included or referenced in these plates,

11. These plens and slick-log pleles ere for lhe use and benefil of
HDR, SBFCA, and heir consuilents in conneclion with lhe
execulion of lhe FRWL Projecl Use by any olher perty is at
(heir own discrellon and risk. These figures should nol to be
used as lhe sole basis for design, construction, remediel action.

or major capltal spending detisions.
Th foxi fnire .

were estimaled [rom the lopography.
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Proposed seepage
berm 120 feat wide,
9 feat thick at the
levee toe, and 3 faat
at the berm toe.

§ Proposed seepage
berm 100 feet wide,
9 feot thick al the
levae toe, and 3
feet at the berm toe.
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NOTES:

. Elevelions of levee crown and lendside loe are epproximele,
These elevalions were oblained from DWR CVFED or ULE
LiDAR dala end used for geolechnical anelyses and report
purposs only. For detail crown elevalion and landsids log
Informution, pleau reft to the FRWL Pmm civil drwhgl

. The walpr surf: are based on i
by Petarson Bruslad Inc. in their July 26, 2012 raport lnﬂ.tled
“Dasign Waler Surface Profiles for the Feelher Rivai Wit
Levee Rehabilitetion Project Addendum #1".

. Locallons of are Slick logs
general soll condilions encounlered at the lime of exploration.
For more delailed Informelion on the materiels encauntoted.
refer lo boring end CPT Jogs in the Geolechnical Data Reporl
for he FRWL Projecl. No warrenty is provided regarding lhe
continuity of soll conditions betwaan ndividual uwmm.

4, Whan mpored, Na(ASTM). refars to Ny (ASTM] = Ny * Hsmmer
Efficlency (%) See Geotochnical Data Report far the FRWL
Projuct for hammar olliciancy data for indwidual horings.

5. Thane drmvings do nnl inehudn Al historical exptoratlons on tha
profile viow. Historical explorations from the DWR ULE projoct
re shown; “other” hislorical oxplotations are Kentified by an
astarisk (*) In the explorellon ID. For these “olher” hislorical
bonngs blow counls ere field blow counts (Nf) end USCS

ions ere visual

6. USCS classlficalion labels are not presenled on the slick logs
for soil lenses (thickness less Ihen 1.5 leet).

7. This is 2 color figure. Bleck and while reproduclion should nol
be relied upon a5 data will be lost.

B To prevent scela distortion, lhis map should be prinled on a "D”
size sheet (22x34 inches).

9 Surficiel geology was mepped el 1:20,000 scale. (Source:
SGDR for DWR ULE Projecl, URS,2010).

10 The Informelion provided in these plens end slick-log plales has
been compiled from e variety of sources. URS does nol aﬂesl lo
the or of g h
exploralion end olhar subsurfece dala by olhers Ihal are
included or referenced in these plales.

11. These plans and slick-log plales ere for lhe use and benefil of
HDR, SBFCA, and lheir consullanis in conneclion wilh the
execulion of lhe FRWL Projecl. Use by any olher perty is el
thelr own discrelion and risk. These figures should not to be
used as the sole basis for design, conslruction, remadial aclion,
or major cagital spanding decisions.

12 The afo app
were estimeled lfom lhe topography.
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NOTES:

1. Elevalions of levee crown and landside loe are approximale,
These elevations ware oblained fram DWR CVFED or ULE
LIDAR data and used flor gaotachnical analyses and reporl
purpose only. For delail crown elavation and landsida loe
informalion, please refer ta lhe FRWL Projact clvll drawings.

2. The waler surface elavalions are based on informalion provided
by Pelerson Brustad, Inc. in thair July 26, 2012 raporl anlilled
“Dasign Waler Surface Prafilas for the Fealher Rivar Wast
Levee Rehabilitation Project Addendum #1"

3. Locations of { are i Stick logs rep!
general soil condilions encounlered at {he time of exploralion.
For mare delailed information on the materials encountered,
refer lo boring and CPT logs in the Geatechnical Dala Report
for the FRWL Projecl. No warranty is provided regarding Iha

inuity of soil i betwsan individual ions.

4. Whan raportad, Ngo({ASTM), relers lo Ngo(ASTM) = Npaig ~ Hammar
Efficiency (%). See Geotechnical Dala Repori for the FRWL
Projecl for hammer efficiency dala for individual borings.

5. Thase drawings do nol includa all hislorical explorattons on lhe
profile view. Historical exploralions from the DWR ULE project
are shown; "other" hislari ions are i ified by an
asterisk (*) in 1he axptoralion ID. For thase “olhar” hislorical
borings, blow counts are field blow counts {Nf) and USCS

lassifications are visual ificati

6 USCS classification labels are not presanied on (he slick logs
for sail lenses (thickness less than 1.5 feel).

7. This is a color figure Black and white reproduction should not
be relied upon as dala will be losl

8. To prevenl scale dislortion, this map should be printed on a "D"
size sheel (22x34 inches)

9. Surficial geotogy was mapped al 1:20,000 scale. (Source:
SGDR for DWR ULE Project, URS,2010).

10. The Informalion provided in Ihese plans and stick-log plales has
been compiled from a variety of sources. URS does not aftest to
the ar raliability of ical
exploralion and ather subsurlace data by oihers Ihat are
included or referenced in these plaies.

11. These plans and siick-log plates are for lhe use and benelit of
HDR, SBFCA, and Ihelr consultants In connection with the
execuiion af Ihe FRWL Project. Uise by any olher parly is al
Iheir own discration and risk, These figures should nol lo be

used o lhe sole basis for dusign, construction, rempdial actian,
or major eapilal spending decisions.
12 The i ara i Thase

were estimated from the lopagraphy.
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NOTES:

These plan end profile drawings support the Geolschnical Overview Report and
are nol infended for any olher use or purpose. Please see accompanying reporl
for delails

~

Elevalions ol fevee cresl and landside loe are approximale Levee cres| elevalions
are from lhe Califomia Levee Dalabase {CLD} levee cenlerline and landside loe
elevelions are based DWR-provided LiDAR dala

w

The assessmenl waler surface elevalions are based on informalion provided
by DWR

4 VWhare wirlne Wiy pradert in B it @1 e ime LIDAR wes flown, iha dilch batiom
i The

ntevilion i B walsd Foe h
ol the dich d on i dogih of watar abde dat

Localions ol explorations are approximele Slick logs represent generat soil
dili al he tme of ion_For more delailed inlormetion on

Ihe malerials encounlered, refer lo boring and CPT logs in Ihe Gealechnical Dela

Report for lhe NULE Colusa Soulh sludy area No warranly is provided

ragarding lhe conlinuily of sail condilions belween individual explarations

@

>

When reporied, Nes (ASTM) = N field * (Hammer Efficiency(%)160) See
Geolechnical Deta Report for the NULE Colusa Soulh sludy area lor hammer
efliciency dala for individual borings

~

USCS classilicalion labels are not presenled on lhe slick logs for soil layers less
Ihan 1.5 feal lhick or historical borings with limiled dala

®

This is a color figure Black and while repreduclion should nol be relied upon as
data

To prevent scale distortion, Ihis map should be prinied on an ANS| “D" size sheel
(22x34 inches)

©

=)

Where pas! performance and miligalion line fealures are geographically coincidenl,
symbols have been offsal for display purposes

Surficial geology was mapped al 1:24,000 scale. (Source: Lave! 2-l Geomorphic
Assessmenl and Surficial Mapping of fhe Secramento River befow Goluse end
Adjoining Areas for NULE Projecl, URS, 2010)

N

The informalion provided on these plales hes been compiled from a variely of
sources. The URS leam does nol alles! lo Ihe accuracy, compleleness, or reliabilily
of plan or subsurtace dela (including geolechnical exploralion) by others thal are
included or referenced in these plales

@

These plan and profila drawings are lor Ihe use and benefil of DWR, and Iheit
consullanls in connection wilh Ihe execufion of Ihe NULE Colusa Soulh sludy
area Use by any olher party is al Iheir own discrelion and risk These ligures

>
Feet Fest should nol be used as fhe sole basis for design, conslruction, remedial aclion, or
detisians
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NOTES

. When reported, Nes (ASTM) = N field * [Hammer Efiiciency(%)6D] See

These plan and profile drewings support he Geolechnical Overview Report end
are nol inlended lor any olher use or purpose. Please see accompanying report
lor delails

Elevalions ol levee crest and landside loe are approximafe Levee crest elevations
ere from lhe Califomia Levee Dalabase (CLD) leves cenlerine and landside loe
elevalions are based DWR-provided LIDAR dala

The waler surfece elavalions are based on i provided
by DWR
Where walar was presenl in Ihe dilch al Ihe lime LIDAR was flown, Ihe dilch bollom

slevalion is the waler surface elevalion For analyses purposes, lhe bollom elevation
ol Ihe dilch was calculaled based on a deplh ol water eslimaled Irom available dala

Localions ol exploralions are epproximale Stick logs represenl general soil
condilions encounlered al the lime of axploralion For more delailed inlormalion on
the malerials encounlerad, refer lo boring and CPT logs in Ihe Geolechnical Data
Report lor lhe NULE Colusa South study area No warranly is provided

reganding the conlinuily of soil condilions belween individual exploralions

Geolachnical Dala Repon lor Ihe NULE Coluse Soulh sludy area lor hammer
efficiency dala lor individual borings

USCS classificalion labels are nol presenled on Iha slick logs lor soil layers less
than 1.5 leel Ihick or hislorical borings wilh limiled dala

This is a color Figure. Black and whila reproduclion should nol be relied upon es
dale will be losl

To prevenl scale distortion, Ihis map should be prinled on an ANSI *D" size shesl
(22x34 inches)

Where pas! performance and miligalion line lealures are geographically coincidenl,
symbols have been offsel lor display purposes

Surficial geology was mapped al 1:24,000 scale. (Source. Level 2-Il Geomorphic
Assessmenl and Surficial Mapping ol Ihe Sacramenio River below Colusa and
Adjoining Areas lor NULE Projecl, URS, 2010)

The inlormalion provided on Ihese pleles has been compiled Irom a variely ol
sources The URS lsam does nol allest lo the accuracy, completenass, or reliabilily
ol plan or subsurface dala (including geotechnical exploration) by olhers lhal are
included or referenced in Ihese plales

These plan and profile drawings are lor he use and benefil of DWR, and Iheir

consullants in conneclion wilh Ihe execulion ol the NULE Colusa Soulh sludy

erea. Use by any other parly is al their own discralion and risk These figures

should nof be used as Ihe sole basis lor design, construclion, remedial aclion, or
ksl

120 120 Legend
-
| — North NULE Levee |7 "~ (i li il
| ] Piate Location
100 100 A Y {J
g B, PR | R | P A U
HERY S - - = i e =
[ g e g e E 55 'y E NS £3 |38 3L 2 =E [0
i} [ £y i i3 21k By b5y By By ks
B 5 5! if 8d 5 d ER il zZ[3d st il 88
o~ APPROXIMATE
o /| LEVEEGREST  wu | o g . o e b e T U O [ Py (g | 5
=
......... 5 A
] L]
40 —— Y
“— APPROXIMATE LANDSIDE 8
LEVEE TOE N a
i % >
EE— . . z
20 » 5 g’_:
e — . a z
" 9
’_-_‘-_____---"_.-.-— =i 2 :
- v " E
) )
: QU i g
=
3 i "
n
S S
L] /
20 o T e 38 e — = IO M 10 81D 1D s som 120
T D TRATN TDElev <1959
o n
? 0w, 224V ;
‘J_E_.. ’ 0 D 0210 40
T Ewe A28 N
TD Elew < befw
A0 40
T30
3
g--{m
3
0 “ 50
Iiﬂ
I
a .E E 50 00 T
= 7100+00 7105+00 7110+00 7115+00 7120400 7125+00 7130+00 7135+00 7140+00 7145+00 7150+00 g
STATIONING, feet — ¢ | N
1 J—
Colusa South Plan and Profiles
Department of Water Resources in with: Rivor Right Bunk Station T100+00 to Station 7156400 Plate

Division of Flood Management

Non-Urban Levee Evalualions

Geotadoal Overview Report



ELEVATION, feet (NAVD 88)

NOTES:

1. These plan end profile drawings support Ihe Geolechnical Overview Report and
are nol inlendad lor any olher use or purpose. Ploase sae accompanying raport
for details

2 Elevalions of levee cres! and landsida loe are epproximale_Levee cres| elevalions
are from lhe Calilomia Levee Database (CLD) levee centariine end landside loe
slovalions ara based DWR-provided LIDAR dala

3 Tha assassmenl weler surface elevalions are based on inlormation provided
by DWR

4. Where waler was prosen! In the dilch el tha ima LIDAR was flown, Ihe dilch botlom
slevalion is tha waler surfacs elevation For analyses purposes, the bollom elevation
of Ihe dilch was calculalad based on a depth ol watar eslimeled irom available data

5 Losallons of explorallons are approximale. Slick logs represent general soll
conditions ancountered al the lime of exploralion _For more detailad information on
the materials ancountered, refer lo boring and CPT iogs in T [
Roport for Ihe NULE Colusa Soulh sludy erea No wartunly is provided
regarding the conlinuily of soll condilions balween Ewiridun! explorakins.

6 When reported, Ne (ASTM) = N field * |Hammar Efficiancy(%)/60) Sea
Gaolechnical Dala Reporl for the NULE Colusa Soulh sludy area lor hammer
efficiency dala for individual borings

7. USCS classificalion labels wrm niof prsmied on Ihe slick fogs for soil layers less
1.5 fnnl thick i g% with feriient o

8 This Is a color figure Black end while reproduclion should nol be ralied upon as
dala will be losl

8 To prevent scale distoriion, lhis map should be printad on an ANSI “D" size sheel
(22x34 Inches)

10 Where past parformance and miligalion line laatures ere geographically coincident,
symbols have been offsel lor display purposes

11 Surficial geology was mapped al 1:24,000 scala (Sourca: Level 2-ll Geomorphic
Assessmanl end Surficial Mapping of the Sacramenlo River below Colusa and
Adjoining Areas for NULE Projecl, URS, 2010)

12 The inlormallon provided of Lhese plales has been compiled from a variely of
sourcas The URS leam does not alles lo lhe accuracy, complataness, of refiabllily
of plan or subsurface dala (including geotachnical explaralion) by olhers hel are
Included or referencad in Ihese plales

13 These plan and profile drawings ere lor he use and benefil of DWR, and their
consullants in connaction wilh Iha exacullon of the NULE Colusa Soulh sludy
area Use by any olher parly Is 8l thalr own discrelion end fisk These figures
should nol be usad as Ihe sole basis lor design, construction, ramedial aclion, or

declslons
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NOTES:

1 These ptan and profila drawings supporf Ihe Geofechnical Overviaw Report and
are nol intanded lor any other use or purpose. Please see accompanying report
or delails

o wiw ay Lipwio ermat slivasing
iy From iy Caliloniks Lovee Divlabaing (CLD) levoe conbnriion aod landside oo
olevakons s basad DWH-provsded LIDAR datn

3 The assassmenl waler surface elevalions are based on informalion provided
by DWR

4 Where waler was present in lhe dileh al the lima LIDAR was flown, Ihe dilch bollom
elevalion is Ihe waler surface elavalion For analysas purposes, Ihe bollom elevalion
ol lhe dilch was calculaled besed on a deplh ol walar esfimaled lrom available data

5. Localions ol exploralions are approximale. Stick logs represenl ganaral soil
condilions ancounlered al he lime ol exploration _For more detailed information on
the malarials ancounlerad, reler Lo boring and CPT logs in Ihe Geolechnical Data
Report for the NULE Colusa Soulh sludy area No waranly is provided
regarding lhe conlinily ol soil condilions belween individual exploralions

6 When reported, Neo (ASTM) = N fiald * [Hammer Etiiciency(%)/60} See
Geolechnical Data Report for the NULE Colusa Soulh sludy area lor hammer
efliciency dala lor individual borings

7 UsCs ion labets are ral d o) Dhe stk log for ol lyars lose
et 1 5 fawl Bick o¢ hisborical borings with fimiled dala

8. Thisis a color figure. Black and while reproduction should nol be relied upon as
data will be losL.

9 To prevent scale dislortion, Ihis map should be printed on an ANSI “D' size sheel
(22x34 inches)

10 Where pasl performance and miligation line fealures are geographicaliy coincidenl,
symbols have been offsal lor display purposes

1. Surficial geology was mapped al 1.24,000 scale. (Sourca. Level 2-ll Geomorphic
Assessmenl and Surficial Mapping ol Ihe Sacramanto River below Colusa and
Adioining Areas for NULE Project, URS, 2010)

12 The inlormalion providad on these plalas has bean compiled Irom a variely ol
sources The URS leam does nol allas! Lo lhe accuracy, complaleness, or raliabilily
ol plan or subsurface dala (including geolechnical exploralion) by others Ihal afe
included of referanced in Ihese plales

13 These plan and profile drawings are lor Ihe use and banefil ol DWR, and Lheir
consullans in connection wilh Ihe axeculion ol the NULE Colusa Soulh sludy
area. Use by any olher parfy is al their own discralion end risk These figures
should nol be used as Ihe sole basis lor dasign. consiniclion, remedial aclion, or
maior capital spanding decisions
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e ——— NOTES:

T 1. These plan i jatis drawings support Ihe Guctochaical Overview Report end
= - W (1804} are nol inlemud for any other use or purpose. Plesse sk accompanying report
h for delails

& Elevalions of levee cresl and landside loe are approximate Levse cres| elevations
- ara from Ihe California Levea Dalabase {CLD) levee cenlerline and landside loe
——— elevalions are based DWR-provided LiDAR dala

- The assessmenl waler surlace elevations ere based on informalion provided
—— by DWR

= 4 Wham waler was presenl in lhe dilch al the time LiDAR wars flown, Ihe dieh balom
~ Rob alavalion is the waler surface elovalion. For analysws piirparkes. Ihe boliom alwvatkin
’ of Ihe dilch was calculaled based on a deplh ol waler eslimaled from available data

~ 5 Localions of explorations are approximate Slick logs represenl general soil

~ condilions encounlered al Ihe lime of exploralion. For more delailed informalion on
- Ihe malerials encounlered, refer lo boring and CPT logs in Ihe Geolechnical Dala

Repori for Ihe NULE Coluse Soulh sludy area No warranly is provided

regarding the conlinuily ol soil condilions belween individual explorations

7254488
-

o

When reporied, Ng; (ASTM) = N field * [Hemmer Efficiency{%)/60} See
Gealechnical Data Repori for the NULE Colusa South sludy area lor hammer
efficiency dala for individual borings

=

USCS dlassifiealion lebels are nol presented on the slick logs lor soil layers less
than 15 leel Ihick or hislorical borings wilh limited dala

®

This is a color figure Black and while reproduclion should nol be relied upon as
dala will be los!

WL RSRW_DZ?B
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To prevenl scale dislorlion, Ihis map should be prinled on an ANS| “D" size sheel
(22x34 inchas)

w - 10 Where pasl performance and miligalion line fealures ere geographically coincident,
symbols have been offsel for display purposes

Surficial geology was mappad al 1 24,000 scale (Source: Level 2-Il Geomorphic
Assessmenl end Surficial Mapping of Ihe Sacramenlo River below Colusa and
Adjoining Areas lor NULE Prajecl, URS, 2010)

=

The inlormation provided on these plales has been complled Irom a variely of
sources Tha URS leam does nol alles! 1o the accuracy, compleleness, or reliabilily
of plan or subsurtace dala (including geotechnical exploralion) by olhers Ihal are
included or referenced in these pleles

3 These plan and profile drawings are lor the use and benefil of DWR, and Iheir
consullanis in connection wilh Ihe execulion of the NULE Colusa Soulh sludy
araa Use by any olher parly is al their own discrelion and risk These figures
should nol be used as Ihe sole basis for design, conslruclion, remedial action, or
major capilal spanding decisions
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NOTES:

1 These plan and profile drawings suppori Ihe Geatechnical Overview Reporl and
are nol inlended for any olhar use or purpose. Please see accompanying reporl
for details

/‘\/

~

Elavations of lavae cresl and
ara from the Califomnia Levee Dilatike (LI Wvee contrding and lundakdn ton
elevations are based DWR-provided LIDAR ata

W (1904)

3 The waler surface elevalions are based on i on provided
by DWR

S

Where walsr was prasenl in lhe dilch al the lime LIDAR was flown, the ditch bollom
elevation is lhe water surface elevalion For analyses purposes, the bollom alevalion
of Ihe dilch was calculaled based on a dapth of waler estimaled from available dala

o

Localions of explorelions are approximale. Slick logs repraseni generat soil
condilions encounlered al the lime of exploration For more delailed informalion on
the malerials encounlered, rafer lo boring and CPT logs in the Geolechnical Dala
Report for ha NULE Colusa Soulh sludy area. No wamranly is providad

regarding tha conlinuily of sail condilions belween individual exploralions

@

When reporiad, N (ASTM) = N field * {Hammer Efficiency(%}/60]. See
Gaolechnical Dala Reporl for ha NULE Colusa Soulh sludy area for hammer
efficiency dala for individual borings.

uscs labala are o the SUh leigs fee soil beynes less
ey 1.5 fead thick of MWWWW

This is a color figure, Black and while reproduction shoufd not be retied upon as
dala will be losl
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To preven scale dislortion, this map should be prinied on an ANSI *D" size sheel
(22x34 inches)

Wimade pait perdprrance and midigation lne fatines sce geographestly comeident;
spbols have boen clfsat for dizplay purposss
Surficial geclogy was mapped al 1:24,000 scale (Source Lavel 2-ll Geomorphic

Assessmenl and Surficial Mapping of the Sacramento River below Colusa and
Adjoining Areas for NULE Prajecl, URS, 2010)

3

]

The informalion provided on thasa plales has been compiled from a variely of
sources The URS leam does nol alles! lo lhe accuracy, compleleness, o reliabilily
ol plan or subsurface data (including gealechnical exploration) by olhers lhal are
included or rafaranced in these plales

=]

These plan and profile drawings are for Ihe use and benafil of DWR. and Iheir

consullanls in connection wilh Ihe axaculion of the NULE Colusa Soulh siudy

area Use by any olher parly is ! thair own discrelion and risk These figures

should nol be used as Iha sole basis for design, consluclion, remedial action, or
: dnchlons.
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ELEVATION, feet (NAVD 88)

WLRSRW_098C

NOTES

1. These plan end profile drawings support Ihe Geolechnicel Overview Rapor and
are nof infended for any olhar use or purpose. Please see accompanying repor
for details

2 Ehwalions of v crost isd lendaida 100 s appraxemal, Loves crowl sievalions
‘amm from Lhe Cablainia Lvine Dolabass (CLO) bven contirboes and Bindusdo
alavit " od LIDAR duta

3 The assessmenl waler surface elevations are based on informalion provided
by DWR

4 Where water was presenl in the dilch el the lime LIDAR was llown, Ihe dilch bollom
elevelion is lhe waler surface elevelion For analyses purposes, Ihe bollom elevation
of the dilch was calculaled based on a deplh of waler eslimaled Irom availeble data

5 Locaions ol exploralions are approximale  Slick logs represanl ganeral soil
il e lime of jon For mora delalled informalion on
Ihe malerials encounlerad, refer 1o boring and CPT logs in Ihe Geofechnical Dala
Reporf for the NULE Colusa Soulh sludy area No warranly is provided
regarding the continuily of soil condilions belwsen individuat explorafions

& When reporfad, Neo {(ASTM) = N field * [Hammer Efficiency(%)/60] See
Geolechnical Dala Reporf for Ihe NULE Colusa South sfudy area for hammer
officiancy dala for individual borings

7 USCS classificalion labels are nol presenled on the slick logs for soil layers less.
thain 1 4 foel fhick or hishorieal botings with kindad daki

8 This is a color figure Black and while reproduclion shoutd nol be relied upon as
dala will be fosl

9 To prevenl scale disloriion, Ihis mep should be prinled on an ANSI *D" size sheef
(22x34 inchas)

10 Whare pas! performance and miligalion line lealures are geographically coincidenl,
symbols have been offsel for displey purposes

11 Surficiel geology was mapped el 1:24,000 scale (Source: Level 2-ll Geomorphic
Assessmenl and Surficial Mapping of fhe Sacramento River bslow Colusa and
Adjoining Areas lor NULE Projec, URS, 2010)

12 The information provided on these plales has been compiled from a variely ol
sources. The URS Ieam does nof allesl lo he eccuracy, compleleness, or reliability
ol plan or subsurface dala (including geolechnical exploraion) by others thal are
included or raferanced in these plates

13 These plan and prolile drawings are for Ihe use and benefil ol DWR, and Iheir
consullanis in connection with Ihe exaculion of the NULE Colusa South sfudy
area Use by any other parly is al Iheir own diserelion and risk These figures
should nol be used es Ihe sole basis lor design, construclion, remediat aclion, or
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NOTES

1. Thase plen and profile drawings support the Geolechnical Overview Report and
are nol intended for any olher use of purpose Please see eccompenying report
for deleils

2 Bovatons of lves crosl and landaide oo ure epproximale  Levee crest elevetions
ere from lhe Celifonla Levee Dalabase (CLD} levee cenferline and landside loe
slevalions are based DWR-provided LIDAR dala

ity
3 The waler surfece elevelions are based on jon provided
by DWR

4. Where weler wes presenl in Ihe dilch al Ine ime LiDAR was flown, Ihe dilch bollom
elevelion is the waler surface elevalion. For enelyses purposes, the bollom elevation
of the dilch wes calculaled based on a deplh of weler eslimaled from available deta

5 Localions of exploralions are epproximele Slick fogs represent general soil
condilions encounlered el lhe lime of exploralion._For more delailed informalion on
Ihe malerials encountered, refer fo boring end CPT logs in the Geolechnical Dala
Report for Ihe NULE Colusa South sludy area. No werrenly Is provided
regarding the continuily of soll condilions belween individuel exploralions

6 When reporied, Ne (ASTM) = N field * [Hammer Efficiency(%)/60] See
Geolechnical Dala Repor for lhe NULE Colusa Soulh sludy area for hemmer
efficiency dete for individual borings

7 USCS clessificalion kabalé are nai rsanhud on The slick logs for soil fayers less
Wi 1.5 font Bick or hislonical borngs wilh imiled dala

8 Thisls a color figure Black and white reproduction should nol be relied upon as
dala will be lost

8 To prevenl scale dislortion, [hls map should be prinled on en ANSI “D" size sheel
{22x34 inches)

10 Where pasl parformance and miligation line festuras are geographically coincidenl,
symbols heve been offsal for display purposes

11 Surficiel geology was mapped al 1:24,000 scale (Source: Level 2-ll Geomorphic
Assessmenl and Surficiel Mepping of the Sacramenlo River below Coluse and
Adjolning Areas for NULE Project, URS, 2010)

12 The informalion provided on these ploles hes baan compiled from e veriely of
sources. The URS leem does nol alles! lo the accurecy, compleleness, or reliabilily
of pfan o5 subsurfece dels (including geolechnicel exploretion) by others Ihal are
included or relerenced in Ihese plales

13 These plen end profile drawings are for Ihe use end banefil of DWR, end Iheir
consultanfs In connection wilh Ihe execution of the NULE Colusa Soulh sludy
eroe Use by eny olher party is at Ineir own discrelion and risk These figures
should nol be used as the sole besls for design, conslruction, remedial action, or
major caplial spending decisions.
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NOTES

1 These plan and profife drawings support the Geolechnicel Overview Report and
are nol intended for any olher use or purpose. Pleese see eccompanying report
Jor delaifs

2 ok "

i ise aee i Lo cres] clavations
ara froen the Califamia Leves Datsbass (CLD) leven conbaring and landside oe
elrvalions pe based LiDAR dula.
3 The assessmenl waler surfece elevelions are besed on informalion provided
by DWR

4 Where weler wes presenl in lhe dilch al lhe lime LIDAR was llown, Ihe diich bollom
elevelion is lhe waler surface elevalion. For analyses purposes, Ihe boltom elevelion
ol Ihe dilch wes calculaled based on a deplh of waler eslimaled from available dela

5 Localions of exploralions ere epproximele. Stick logs represeni general soil
conditions encountered at the lime ol explorelion_For more detailed information on
Ihe malerials encounlered, refer o boring end CPT logs in the Geolechnical Dala
Report for lhe NULE Colusa Soulh sludy area No warranly is provided
regarding Ihe continuily of soil condilions betwaen individual exploralions

6 When reporled, Ne (ASTM) = N fiald * [Hammer Efficiency(%)/60) See
Geotechnical Data Report for lhe NULE Colusa South sludy area for hemmer
efiiciency dala for individual borings

7. USCS clessificalion labels are nol presenled on Ihe slick togs lor soil leyers less
Ihan 1.5 feel lhick or hisloricel borings wilh limiled dela

8 This is a color figure Black and while reproduclion should nol be relied upon as
data will be los!

9 To prevenl scale dislorlion. this map should be prinled on an ANSI “D” size sheel
{22x34 inches)

10 Where pasl performance and miligalion line fealures are geographically coincidenl.
symbols have been offsel for display purposes.

1 Surichal goology was mspped il 124,000 scale. |Sourca. Lovel 2-I Geamonpbic

and & L] rvmr bolow Coluis snd

Adjoining Areas for NULE Project. LIRS, 2010)

12 The informalion provided on Lhese pleles hes been compiled from e variely of
sources The URS teem does nol allesl [o lhe accuracy, compleleness, or reliabilily

of plan or subsurfece deta (including geolachnical exploration) by olhers lhal are
included or referenced in thesa pletes.

13 These plen end profile drawings are for the use and benefit of DWR, and Iheir
consultanis in conneclion wilh lhe execulion of Ihe NULE Colusa South sludy
area. Use by any olher parly is al Iheir own discrelion and risk These figures
should nol be used as Ihe sole basis for design, conslruclion, remedial aclion, or

7y decisions
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ELEVATION, feet (NAVD 88)
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1. These plan and profile drawings support lhe Geolechnical Overview Repori and
ara ol inlended lor any other use or purpose. Plesse see accompenying report

for detells
2 B | " . . Leves crop
are from the Cellfomla Levee Dalabase (CLO} lves conturing and landside loe
sfevalions are based DWR-provided LIDAR dala
3 The waler surfce elevelions are based on i ion provided
by DWR
4 Where waler wes presenl in the dilch al the ime LIDAR was Rlown, he dilch botlom

slevalion s lhe waler surface slevalion. For snalyses purposas, the bollom sfevalion
of the dlich was ealculaled based on e deplh of weler eslimaled Irom avallable date

o

Locations of exploraions ars approximala_Slick logs represent generel soll
il time of For more delailed Informelion on

the malenials encounlerad, reler lo boring and GPT logs in the Geolechnical Dala
Report for the NULE Colusa South study arsa, No warranly is provided
regerding lhe conlinully of soil condilions belween individual explorallons.

@

When reporied, Neo (ASTM) = N field * {Hammer Efficiency(%)/60) See
Gaolechnical Data Report for the NULE Colusa Soulh siudy area lor hammer
efficiancy dala for Individuel borings

~

USCS classlfcallon labets are nol presenied on the siick logs for soil layers less
than 1 5 leel Ihick or hislorical borings wilh limiled dala.

@

This is a color figure Black and white raproduclion should nol be relled upon as
date will be lost

©

To prevent scale distorlion, his map should be printad on an ANSI D" size shesl
(22%34 inches)

3

Whera pas! performance and miligatlon tins fealures ere geographically coincidenl,
symbols heve been offset lor display purposes

Surfciel geology was mapped al 1:24,000 scals {Sourca: Level 2-Il Geomorphic
Assessmenl end Surficial Mapplng of Ihe Secramenlo River below Colusa and
Adjoining Areas for NULE Project, URS, 2010)

2 Tha informalion provided on these pleles has baen compiled from & veriely of
sources The URS laem does nol allesl lo lhe accurecy, compleleness, or raliabilily
ol plen or subsurface dela {including geolechnical exploretion) by olhers thel are
included or referencad In thess plales

S

These plan and profile drawings are for he use end benefil ol DWR, and Iheir
consullanis In connection with Ihe executlon of the NULE Golusa Soulh sludy
area Usa by any olher perly s al heir own discrellon end risk These figures
should not be used &s Ihe sola basls for design, construclion, remediel eclion, or
major capital spending declsions )
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NOTES:

&ro nol Inlended for eny olhar uss or purpase. Piaese see accompanying report
for delalls

AIIHINTIN ”I AR T 7 : - .
I ' ””! {” (i J ,l I:[F | y i ""g‘n 6 y : sia " : : 1. Thesa plan and prafile drawings support Ihe Geolachnicel Ovarview Report end
l It ape
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~N

. Elevellons of levee cresl end lendslda oe are approximela. Levee crast elevallons
ere from the Cellfomie Levee Delabesa (CLD) fevee cenlarline end fendside loe
clavalions are besad DWR-provided LIDAR dala

=

. The essessmenl welar surface elavelions ers besed on Information provided
by DWR.

4. Vitwin welar wan prapont by U ¢6ich el the ime Luw'untown Iha diach battom
alwvnion Is thar walns surdince elevallon. For enalyses pisposss, the bolism elivatisn
of Ihe diich was calculaled besed on 8 daplh of weler eslimeled rrom evatlable data

5 Locallons of exploratlons ass -pmmmale Stick logs represen! geners! soll
condilions encounlared al By lane af For more delailed il l
Ihe meleriels encounlered, refar lo bosing end CPT logs In the Geolechnical Deta
Haopor lor ha NULE Colusa Stailh shutly avea No warrenly is pravidug
ragasding the conlinuity of soll condilions batwean individual explantians

When reporied, Ne, (ASTH] = N fleld * [Hemmar Efficioncy{%50]. See
Geolschnlcal Dt Frgrt for the NULE Coluse South sty area for hammer
efficlancy dala for individual borings

)

~

USCS classlficalion labals ere nol prasanied on the slick logs for soll leyers less
then 1 5 feel thick or hislorical borings wilh limltad dala

This is a color figure Black end while reproduclion should not be relied upon e&
dala will be los|

9 Toprevenl scala distortion, this map should ba prinled on en ANS! *D* siza sheel
(22%34 Inches)

10 Whers pasl performence and miligetion line lealures ere geographicatly colncidenl,
symbols heve been offsel for display purposes.

11 Surficlal gaology was mapped at 1:24,000 scale. (Source: Leval 2-li Geomorphic
Assessment end Surficial Mapping of the Sacramanlo River balow Coluse and
Adjoining Arees for NULE Projecl, URS, 2010}

12 Tha Informalion provided on thase plates hes been complled from e variely ol
sources The URS leem does not allas! o the eccuracy, completeness, or relisblitly
of plan or subsurfece dala (including geolachnical exploralion) by olhers lhat ere
included or refaranced in these pleles

13 These plan end profile drewings ers lor Ihe use and benefil of DWR, end Iheir
consullanis in connaction with Ihe sxeculion o Lhe NULE Coluse South sludy
area Use by eny olher pery Is al thelr own discrelion end risk Thesa figures
should nol be used as Ina sole besis lor deslgn, construction, remedlal ection, or
mejor capitel spending decisions
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NOTES:

1. Thase plen end profile drewings suppott ihe Gectechnieal Cvoiviw Report and
are nol inlended lor any olhar usn of fuipote. Please see sccompairying report
lor datells

i i L 1 iaksan

gk} LIDAR dinta

w

The essessmenl weter surlac elevelions ara based on Informalion provided
by DWR

Where watar was present In the dilch el Ihe lime LIDAR was flown, the diich boltom
elevellon I the waler suriace elevellon. For nalyses purposes, the botlom alavallon
of Ihe diich wes calculsled besed on e deplh ol water eslimaled from evellable dala

&

w

Locations of exploretlons sre approximele. Slick logs reprasent general sail

dit ol the llme ol For mora detsiled inlormslion on
Ihe maleriels encounterad, raler to boring and CPT logs In the Geolechnical Dete
Report for lha NULE Coluse South sludy aree No warrenly is providad
regarding lha conlinully of soil conditlons batween Individul explorsllons

@

Whan raporiad, Ne (ASTM) = N field * [Hemmer Efficiency(%)60] Ses
Geolachnical Data Report lor he NULE Coluse South study eree for hammer
efficlancy dela lor individusl borings

~

USCS classificalion labels ars nol prasented on he stick logs for sol layers lass
than 1.5 lesl thick or historical borings with limited dela

@

This is @ color figure Black and while reproduclion should nol be relied upon es
dele wlll ba losl.

To prevent scale dislorlion, Ihis mep should bs prinled on an ANSI *D" slze sheel
(22x34 Inches)

" _— lnsstores e Ll "
wymiboi have bean oftint for diiplay purposss. S
11 Surficlal geology was mapped el 1:24,000 scale. (Source: Level 2-Il Geomorphtc

Assessmenl and Surflclal Mepping of the Sacremento River balow Colusa end
Adjoining Areas lor NULE Projecl, URS, 2010)

12 The informalion provided on these plates hes basn complled Irom e varkely ol
sources The URS laam doss nol altest 1o tha eccuracy, complaleness, or reliabllily
ol plan or subsurfece dela {including geotachnical exploralion) by olhers thal are
includad or relerencad In thase plalsa

=

Thase plan end profile drawings are lor the use end benefil of DWR, end thelr
consullanls In connaclion wilh Ihe execulion ol the NULE Coluse Soulh siudy
eres Use by any olher perty is el thelr own discretion end risk These figures
should nol be used es Ihe sols basls lor design, construction, remedlat eclion, or
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NOTES:

1. These plen end profils drawings support lhe Gaotechnlcal Ovarview Raport and
are nol inlended for eny other usa of purposa. Please sea accompanying report
for datelis

2 Elwvatons of b ml i o o) Levaa cras| elavallons
‘arm fram {ho Colfornis Levie Databasn (GLD) lrw  anuaie koo
‘alavation! based DWRpr "

3 The assessmant waler surface alavalions era based on inlormalion provided
by DWR

4 Whera walar was prasant in the dlich at ha ima LIDAR was flown, Iha dlich bollom
alavallon is lhe waler surface alevalion For analysas purposes, tha bollom elavallon
of Ihe dilch was calculeted bassd on a dopth of walar aslimaled from avellebla dala

5 Localions of explorallons are approximala. Slick logs represant general soil
condilions ancounlered al lhe lime ol exploralion For mora dalallad inlormalion on
tha melarials ancounterad, rafar lo boring and GPT logs In tha Geolechnical Dale
Rapori for the NULE Colusa South study area No wamanly is provided
regarding he conlinuity ol soll condllions batween Individual explorslions

6 Whan reporied, Neg (ASTM} = N fleld * [Hommer Efficiency{%)/60] Ses
Geolechnical Dele Raport for lha NULE Colusa South sludy area for hammer
officlency dala lor individual borings.

i uscs 5 o it prasentiid on Ihe slick logs for soll layars less
than 1 5 fast thick or hislorical bierings with kit duta.

8 This is a color figure Black and while raproduclion should nol be ralied upon as.
dala wil ba lost

5 To prevenl scala dislortion, this map should be prinlad on an ANSI *D" size sheel
(22x34 Inches)

10 Whare pas| parformance end miligallon line fealures are geogrephicelly colncldent,
symbals have besn offsal for display purposes

11. Surficlal geology was mepped et 1:24,000 scale {Source: Laval 2-1l Geomorphlc
Assassmanl and Surficlal Mapping ol the Secramanto Rivar balow Colusa and
Adfoining Areas for NULE Projacl, URS, 2010).

12 The informalion provided on lhese plales hes bean complled from a variety ol
sources The URS leam does nol alles! lo tha accuracy, complatenass, o raliabilily
of plen or subsurface dala (including geotechnical axploration) by othars thal ere
includad or referanced in these plalas.

13 These plan and profila drawings ere lor Ihe use and banefil of DWR, end thalr
consullants in connection wilh tha execulion of lhe NULE Colusa South sludy
eras_ Use by any olhar party Is el their own discralion and risk Thesa figures
should not be usad as Iha sote basis for design, construction, remedial action, or
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NOTES:

1 These plan and profile drewings supporl the Geolechnical Overview Reporl and
are nol intended for any other use or purpose. Please see accompanying reporl
for deails

2 Elevelions of levee cres| and landside loe are approximala_Lavea cres! elevations
are from the Gelllomia Levee Dalebase (CLD) levee cenlerling end landside toe
elevalions are basad DWR-provided LIDAR dela

3 T sietiice ahovoliohs ae aved peciod
by DWR

4 Where weler was present in lhe ditch al the ime LIDAR was flown, Ihe dilch bottom

slevallon Is lhe waler surface efevalion For enalyses purposas, the bollom elevalion
of the dlich was calculaled based on a deplh of walar eslimaled from evallable dala

5 Localions of exploralions ere approximala Stick logs represen general soil
il @ lime of For more deleiled information on
Ihe malenals encountered, refer to boring end CPT logs in the Geolechnical Data
Report for the NULE Colusa South sludy area. No warrenty Is provided
regarding the conilnully ol soll conditions belween Individual explorelions

6 When reporled, N, (ASTM) = N field * [Hammer Efficiency(%)/60) See
Geolechnical Dala Report for the NULE Colusa Soulh siudy area lor hammer
efficlency dala lor individual borings

7o uscs bt pro ot Ihe slick logs for soil layers less
than 16 feel Ihick or intoreal borngs with kmisod dala

8 This is a color figure. Black and white reproduclion should not be relied upon ae
dale will be losl

9 To prevenl scale disiorion, this map should be prinled on an ANS! "D stze shesl
(22x34 inches)

10, Where past performance and miligation line fealures ere geographicelly coincident,
symbols heve been oftsel lor display purposes

11 Surficial geology was mapped al 1:24,000 scale. (Source: Level 2-ll Geomorphic
Assessmenl and Surficial Mapping of the Secremenlo River below Colusa and
Adjotning Areas for NULE Projecl, URS, 2010)

12 Tha intormalion provided on these plates hes been compiled Irom a variely of
sources The URS team does nol ales! to lhe accuracy, completeness, or rellablllly
o plen or subsurfaca dala (Including geolechnical exploration) by others lhel are
included or referanced In Ihese pleles

13. These plen and profile drawings are for Ihe use end benefit of DWR, end lhair
consullants in connection wilh the exaculion of the NULE Colusa Soulh sludy
area Use by any olher parly is al eir own discrelion and risk These figures
should not be used es the sole basls for dasign, consinuclion, remedial action, or
major capilal spending decisions.
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| 1. These plen and profile drewings suppor! Ihe Geolschnical Overview Reporl and
i are nol inlended lor any other use or purpose. Please see accompenying report
\ [y
\ 2 4 e ; i
\ are from thu Caisamin Levee Database {CLD] lvee conturiing and landside o
\ elevalions are based D prowed LIDAR dal

A 3 The assessment walar surfece elevations are based on inlormelion provided
\ by DWR

4, Wi waler wans present s (he dich a1 the ime LIDAR wirs et (his dch bollom
e whiaton Ik iha waber surface slevaton. For analyses purpases, the bollom elevafion
Rob of th disth was catcutaled based on B depth of walie ssbmaled from availsble dala
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5 Locations of axploralions are epproximale. Slick fogs represenl generel soi
condilions ancounlered el the lime ol exploralionFor more delsiled inlormalion on
b Ihe melerisls sncounlered, reler lo boring and CPT logs in lhe Geolechnical Dala
. Rapori for (he NULE Colusa South sludy area No werranly is provided
regarding Ihe conlinuily of soil condilions belween individual explorations
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6 Whan reporied, Neo (ASTM) = N fiafd * [Hammer Efficiency(%)/60]. See
Geolechnicel Dala Repori for the NULE Coluse South sludy area tor hammer
afficiency dele for individual borings

7. USCS dlessificalion labals are nol presenfed on Ihe slick logs for soil layers less
Ihen 1 5 lae! hick or hislorical borings wilh limiled dala

8 This is & color figure. Black and while reproduction should nol be relied upon es
dala will be los|

9 To pravent scale dislorlion, this map should be prinled on en ANSI “D” size sheel
(22x34 inches)

10 Where pasl performance and miligalion line leslures sre geographically coincident,
symhols heve been offsel for display purposes

N §L\’\\\k\ m““\u & '
i . “‘“‘&T\‘\\\m&

LTS N
A A W

\ %\ N
N

\\\\\ \ N
MR

11, Surficial geology wes mapped al 1:24,000 scale {Source: Lavel 2-fl Geomorphic
Assessmenl and Surficial Mapping of the Sacrameno River below Coluse end
——— - Adjoining Areas for NULE Projecl, URS, 2010).
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AL AUCTOWERON 5 12. The informelion provided on Ihese plates hes basn compited from e variely ol

4 sources The URS leem doas nol allesl lo (he accurecy, complelsness, or reliabilily
ol plan or subsurface dela (including geolechnical explorelion) by others Ihal are

X \ N \\‘\\\ W \\\ 3 - = \ ) includad or relerenced in thase plales
) \ N L) "‘\\ ~ e X k 13 These plan end profile drawings are lor Ihe use snd benefl of DWR, and Iheir
N\ \ L) Wy ST consullanis in connaclion wilh The execulion ol lhe NULE Colusa Soulh sludy
\ \ R, area. Use by eny other parly is al their own discrelion and risk These ligures
\ \ e, ._ \ should nol be used as Ihe sole basts lor design, construction, remediel action, or
\ i\ y \ \\\_ ¥ msjor capilal spending decisions
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NOTES:

1. Thesa plan and profile drawings suppor the Geofechnical Overview Report and
ara nol inlanded for eny othar use or purpose Please saa eccompanying report

for delails

2 ot and bard s lom a1e [ eheraio
it from the Calarnin Lir (CLD) lavmn centarinn and kanguidn lou
alavalions are based PAWR-pravided LIDAR data

3 The waler surface efevalions are basad on i ion provided
by DWR

~

Where water was presenl in lhe difch e Ihe lime LIDAR was flown, Ihe difch bollom
elavalion is the waler surface elavalion For analyses purposes, Ihe botiom alavallon
of the dilch was calculaled based on a daplh of waler eslimaled from availabla dala

@

Localions of exploralions are approximale. Slick logs rapresent general soil
condilions ancountared a the lime of exploralion.For more datailad informalion on
tha malarials ancounlered. refer lo boring and CPT logs in lhe Geolechnical Dala
Report for lhe NULE Colusa Soulh sfudy area. No warranly is provided

regarding the conlinuily of soil condifions balween individual exploralions

£

Whan reporied, Neq (ASTM) = N fiald * [Hammar Efficiency(%)/60]. See
Geolechnical Dala Report for the NULE Colusa Soulh sludy arae for hammer
efficiency dala for individual borings

~

USCS classilicalion labels are nol prasenfed on lhe slick logs for soil layars less
than 1 5 fasl Lhick or hislorical borings wilh limited data

o

This is e color figure Black and while reproduclion should nol be relied upon as
dala will be lost

9 To preven! scale dislortion, Ihis map should be prinled on an ANSI *D" size sheal
{22x34 inches)

0 Where pas! performance and miligelion line fealures are gaographically coinciden,
symbols have been ofisaf for displey purposes

1. Surficial geology was mappad at 1:24,000 scale (Source: Level 2-Il Geomorphic
Assassmanl end Surficial Mapping of the Sacramanlo River balow Colusa and
Adjoining Areas for NULE Project, URS, 2010)

2 Tha information provided on lhese plales has been compiled [rom e variely of
sources The URS leam does nol alles! o lhe eccuracy, compleleness, or reliability
ol plan or subsurlace dala {including geolachnlical exploralion) by olhers Ihal are
included or referenced in lhese plalas

13 These plan and profile drawings are for Ihe use and banefil of DWR. and Ihair
consultanis in connection wih the exaculion ol the NULE Colusa Soulh sludy
area Use by any olhar parly s al thair own discrelion and tisk Thase figuras
should nol ba usad as the sole basis lor design, conslruction, remedial action, or
malor capllal spanding decisions
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1. These plan and profile drewings support Ihe Geolechnical Overview Repart and
are nol inlended lor any other use or purpose. Please see accompanying report
for delails

2 Elevalions ol levee cresl and kiwiakda 1< am approaimits. Leven coosl almviiong
are Irom lhe Califomia Levee Dalabase (C1L0} lavit conberbis ard Lindude e
it s DWR-providied LIDAR dats.

3. The essessmenl weler surface slevalions ere based on informetion provided
by OWR.

4 Where waler was present in the dilch al lhe lime LIDAR was flown, Ihe dilch bollom
alevalion is the water surlace elevalion. For analyses purposes, he bollom elevalion
ol Ihe dilch was calculaled based on a depth ol waler eslimaled Irom available dala

MM
A\ 5 Localions ol explorations ere approximele_Stick logs represeni general soil
\ dil ol the ime of jon_For more delailed information on
\ Ihe malerials encounlered, refer to boring and CPT logs in the Geotechnical Data
.\\ \ ) \ A \ \ \ u Report for the NULE Colusa Soulh sludy area. No waranly is provided
A i \ \ A W\ regerding lhe conlinuity of soll condilions belween individual exploralions

\ \ 6 When reported, Neo (ASTM) = N field * [Hammer Efficiency(%)/60) See

A b AN ALY \ ke o A\ Geolechnical Dala Report or the NULE Colusa Soulh sludy area lor hammer
= \ Y AR A \ \ 2 efficiency dala lor individual borings
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7 USCS classificalion labels are nol presenled on Ihe slick logs lor soil layers less
than 1 5 leel Ihick or hislorical borings with limiled dela

8 Thisis a color ligure. Black and while reproduclion should not be relied upon as
dele wil be los!

9 To prevenl scale distortion. Ihls map should be prinled on an ANS! D" size sheet
(22x34 inchas)

10 Where pasl performance and miligalion line lealures are geographically coincidenl,
symbols have bean offsel lor display purposes

11 Surficial goology was mapped al 1:24,000 scate (Source: Lovel 2- Geomorphic
Assessmenl and Surficial Mapping of Ihe Secremenlo River below Colusa and
Adjoining Areas lor NULE Projecl, URS, 2010)

12 The inlormalion provided on Ihese pleles hes been compiled Irom a variely ol
sources. The URS leem does nol alles! lo the eccuracy, completeness, or relisbilily
of plan or subsurfece dala (including geolechnicsl explaration) by olhers thet ere
includsd or referenced In Ihese plales

13, These plan and profile drawings are lor he use and benefil ol DWR, and their
consullanis in connection with Ihe execulion ol he NULE Colusa Soulh siudy
area Use by any olher parly is al heir own discrelion and risk These figures
should nol be used es the sole basis for design, construclion, remedial ection, or
mejor capilal spending decisions.
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NOTES:

1. These plen end profile drewings support he Geolechnical Overview Reporl end
are nol inlended for eny olher use of purpose Pleese s accompanying raporl
for delails

2. Elwwalions of levee cresl and karduide (oo mre spprosimale. Leveh chost slivatons

s 1CLD} be e

e from the Caddamia Levee
levalions ere besed [ -4

weler surface elevali are based on i lion provided

4. Where waler was presenl in the ditch al the time LIDAR wes flown, Ihe dilch bollom
elevalion is the waler surfaca sl ion For an: urposes, Lhe ballom elevation
w

6 When reportad, Neo (ASTM) = N Tield * {Hemmer Efficiency(%}/60] See
Geolechnical Dela Repori for lhe NULE Colusa Soulh sludy eree for hemmer
efliciency dala for individual borings

7 USCS classificalion labels ere nol presanied on lhe slick logs for soil layers fess.
then 1 5 feef thick or hislorical borings with limiled dala

8 This is e color figure Black and while reproduction should not be rafied upon es
dala will be fosl

9 To pravent scale dislartion, this map should be prinied on an ANS! D" size shest
(2234 inches)

10 Where pasl performance and miligalion line (ealures ere geogrephically coincident,
symbols have been offsel for displey purposes

icial geology was mapped al 1:24,000 scale. (Source: Lovel 2-ll Geomorphic
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pping of the Sacramanto River below Colusa an
E Project, URS, 2010)
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NOTES:

1 These plan and profile drawings support Ihe Geofechnical Overview Raporl and
are nol infended for any olher use or purpose. Please see accompanying report
for datails

2 Elevalions ol fevee cresl and landside 1oe are appioximata Lavae cres| elevations.
aie from the Celifornie Levee Dalabase (CLD) laves cenlerline and landside loe
elevalions are based DWR-provided LIDAR dala

3 The assessmenl waler surtace elevalions are basad on inlormalion provided
by OWR

4 Whete walar was prasenl in lhe dilch al Ihe lime LiDAR wes flown, Ihe ditch bollom
alavation is e waler surface elevalion For analyses purposas, Ihe bollom elevalion
of he dilch was calculaled based on a dapth of waler eslimeled from available dala

5 Locations of axploraions are approximele Stick logs represen! ganarel soil
condilions encounlered al Ihe lime ol axploralion For mora datalled informalion on
Ihe malerials encounlerad, refer lo boring and CPT logs in lhe Geolechnical Dala
Report for lhe NULE Colusa Soulh siudy area No warranly is provided
ragerding the confinuily of soil conditions balwaen individual exploralions

6 When raported, Ne (ASTM) = N fiafd * [Hammer Efficiency(%)/60] See
Geolechnical Deta Reporl for lhe NULE Colusa Soulh sludy area for hammer
efficiency dala for individuel borings

7. USCS classification labels are ried presterind o Iha hick bogs fr 5ol liyers less
Bian 1& faal ihick or hiskarical batings with kenited diita

B e i @ calie fgure Black whouid not
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9 To preveni scale distortion, this map should be prinled on en ANSI "D’ size sheel
(22x34 inches)

Whiew s “ i
Ryt hin Bronn offved for display pumoses.
13 Surficial gaology was mapped al 1:24,000 scale (Source: Level 2-Il Geomorphic

Assessmenl and Surficial Mapping of the Secramenio River below Coluse end
Adjaining Areas for NULE Projecl, URS, 2010)

10

12 The information provided on Ihese pleles has been compiled from a variety of
sources. The URS leam does nol aflest [0 he accuracy, completeness, or reliability
of plan or subsurface data (including geolechnical expforation) by olhers thal are
Included or relarenced in these plales

13 These plan end profile drawings are lor Ihe use and benefil of OWR, and their
consullants in conneclion with Ihe execulion of the NULE Colusa Soulh sludy
area. Use by any ofher parly is at Iheir own discrelion and risk These ligures
should nol be used as the sole basis for design, construclion, ramedial aclion, o
mejor capilal spending decisions
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NOTES:

1 These plan and profile drewings support the Geolechnical Overview Report and
are nol inlended for any other use or purpose. Please see accompanying reporl
for detaits

2 Elevalions of levae cres| and kandich wF 5 1 e
are from Lhe Califomnia Levee Dlitaanw (CLIY) Wvom cosiboring and landaide ko
alevalions are based DWR-provided LIDAR dnl

3 The assessmenl waler surface elevalions are based on informalion provided
by DWR

4. Where waler was prasenl in the dilch al the lime LiDAR was Rown, Ihe dilch bollom
elevalion is the waler surface efevation For enslysas purposes, Ihe bollom elevalion

Rob
of the dilch was calculaled based on a depth of welar aslimaled from available dala

WLRSRW_033C |,
WLRSRW_0098

5 Locelions ol exploralions are approximale. Slick logs represen! genaral soil
o P )

mnnw_ng ol lhe lime ol For more dalailad inlormalion on
X pazn SN lha malerials encounlered. raler lo boring and CPT logs in Ihe Geolechnical Dala
WLRSRW_ Report for lhe NULE Colusa Soulh sludy area No warranly is provided

regarding the conlinuily of soil condilions belwaen individual exploralions.

6 When reporlad, Neo (ASTM) = N field * [Hammer Efiiciency(%)/60] See
Geolechnical Dala Raporl lor Ihe NULE Colusa Soulh sludy eres lor hammer
efficiency dala lor individual borings.

WLRSRW_036C

7. USCE clasaieation labals sn nol presanled on the slick logs lor soil layers less
s 1.5 bt Shick with bt dala

 WLRSRW_035C

8 This is a color figure Bleck and while reproduction should nol be relied upon as.
dala will be los|

9 To prevenl scale dislortion, Ihis map shoutd be prinled on an ANSI “D” size shesl
{22x34 inches)

10, Where pasl performance and miligalion line fealures are gaographically coincidenl,
symbols have been offsel for disptay purposes

11 Surficial geology was mapped al 1:24,000 scale (Source: Lavel 2-l Geomorphic
Assassmenl and Surficial Mapping ol the Sacramenio River below Colusa and
Adjoining Areas for NULE Projecl, URS, 2010)

Sacramento Rjve,

12 The informalion provided on lhese plales has been compiled from a variely ol
sources The URS leam does nol altes! lo the accuracy, complelenass, or reliabilily
of plan or subsurface dala (including geotechnical exploralion) by olhers thal ere
included or relaranced in Ihese plales

13 These plan and profils drawings are for he use and benefil ol DWR, and Iheir
consullanis in cannection wilh Ihe execulion of lhe NULE Colusa Soulh sludy
area Use by any olher parly s al Iheir own discralion end risk These figures
should not be used as the sole basis lor design, conslruction, remedial aclion, or
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NOTES:

1. These plan and profile drawings support Ihe Geolechnical Overview Repor and
are nol inlended fos any other use or purpose Pleasa see accompanying report
for delails

2 Efevalions of [evee cresl and fandside toe ere epproximale Lavae cresl alevalions
are from lhe Califomia Levee Dalabase (CLD) levee cenlerine and landside loe
slevelions are based DWR-provided LiDAR dala

3 The essessmenl waler surfece elevalions are based on informelion provided
by DWR

4. Where waler was presenl in the ditch al Ihe Ume LIDAR was flown, Ihe dilch boffom
elevalion is the waler surlace elevalion For enalyses purposes, lhe bollom elevafion
of the dilch was calculaled based on e depth ol wafer eslimaled from available dala

5. Localions of exploralions ere approximale. Stick logs represenl generel soil
condilions encounlered al the fime o exploralion, For more delailed inlormation on
the malerials encounlsred, refer lo boring and CPT logs in the Geolechnical Dala
Rapori for lhe NULE Colusa South sludy arsa No warranly is provided
regarding the conlinuily of soil condifions belween individual i

6 When reporled, Ne (ASTM) = N fild * [Hammer Efficiency(%)/60) See
Geolechnical Dela Reporl for Ihe NULE Coluse Soulh sludy area for hammer
efficiency dala for individue! borings

7 USCS classlficalion abels are nol presenfed on fhe slick logs for soif fayers less
than 1 5 leel thick or hisforical borings wilh limiled dala

8 Thisis a cofor igure Bleck and while reproduciion should nol be relied upon as
dala will be los|

9 To prevenl scale disfortion, this map showtd be prinled on an ANSI "D size sheel
(22¢34 inches)

10 Where past parformance and miligalion line feelures ere geographically coincidenl,
symbols have been offsel for display purposes

1 Surficial geology was mapped at 1:24.000 scale (Source  Level 2-ll Geomorphic
Assessmenf and Surficial Mapping of Ihe Sacramenio River befow Cofusa and
Adjoining Areas for NULE Projecl, URS, 2010)

12 The inlormalion provided on these pfales has baen compiled from a variely of
sources The URS leam does not slles! [o he accuracy, compleleness, e ruliabilily
of plan or subsurlace dala (including geolechnical exploraion) by offists i are
included or referenced in Ihese plafes

Sacramento LfiLe | | . 13 These pfan and prolile drewings are for Ihe use end benefil of DWR, and Ihsir
: consullanis in connection with Ihe execulion of lhe NULE Colusa Soufh study
area Use by any olher parly is al their own discrelion and risk_These figures
should nol be used as Iha sola basis for design, construclion, remedial aclion, or
decisions
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NOTES:

1. Elavations of levaa crown and [andside loe ara approximale These elevallons
ware oblained from NULE LIDAR dala and used for geolechnical analysea
and report purpose only.

2 AWSESs are nol availabie due lo the 2- 1o 3-fool levee heighl, and no available
1955/57 design WSE

3 Dilch bottom ere ahown from LIDAR dala whieh reflects some areas ol dilches
were dry and olher araas were fillad wilh waler whan data waslakan See GOR
for mora inlormalion

4 : pp Stk logs regresent guoaral st

HBGI 600 aline kme Sy Fot
on Ihe matarials encountencd. reles 1o boring and CFT logs in the Geolechnical
Data Raport lor the Suller Project. No warranty is provided rearding

Ihe conlinuity l soil conditions betwaan individust axploralions.

5 Whan inpaited, Na (ASTN, relers 10 Fas (A5TM) = N field * Hammer Efficiency
(%). Sva Guctachnical Data Repart fot the Suther GOR Projed lor
hemmes wficiency dats for idsdusl bongs.

6 USCS classification labels are nol prasanled on Ihe slick logs for soil lanses
(Thickness less than 1 5 feal)

7. This e a color figure. Black and while reproduclion should nol be relied upon as
data will be los!

8 To prevenl scala distortion, Ihis map should be prinied on a "D” size shaat
(22034 inches)

9 Surfilal geology was mapped al 1:24000 scale
(Source: SGDR lor DWR ULE Froject, URS,2010)

The p i i stick-tog plats has been compided

fom & vasaly of souices. LIRS doos nol atiwst b0 the sccuracy, compleleness. of
tekabity of wxplaralion and ol per subsurisee dats by olbers that are
Includad or referencad in Ihese plales

10

11 These plans and slick-log plates are for the use and benefl ol DWR, and Ihelr
consuliants In connecllon with Ihe execufion of the Sutler Project. Use
by any olher party Is al Ihair own dereilon and risk. These fgures shouid not to
be used as Ihe sole basis for desypn. canadriclion, remediel aclion, &t g
captial spending decisions
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NOTES:

1 Elevalians of fevee crown and landside loe are approximate These alavallons
wera oblained from NULE LIDAR data and used for gaolechnical analyses
and reporl purpose only

2 AWSEsare nol available due Io iha 2- 1o 3-fool levee heighl, and no available
1955/57 design WSE

3 Dilch botlom are shown from LIDAR data which reflects some areas of dilches
were dry and olher araaa were filled wilh walar when dala was laken See GOR
lor more informalion

4 Letatons of Btk penenal sul
O fanplaraton. For mone
90 tho inatailais oy 1o baring i CIT logs in tha Gr
Date Io4 the Sutiar Profect Ho waitanty is provided regarding

Fe corlinisty ol soil condilions between inidlvidual exploralions.

5 \Am-nnumu.mm_ , rfer 1o Na [(ASTAY = N field * Hammar Eficiency
(%). Snar ehracal Dale Repont L ihe Sutte) GOR Project for
hammue affciancy dala fo indrvidual bodngs

6 USCS classification labels are nol presenled on lhe siick fogs for soil lenses
(Ihickness less than 15 feal)

7 Thisis a color figure. Black and while reproducion should not be relied upon as
data will be los|

8 Toprevent scale distortion, Ihis map should be prinled on a *D" size sheel
(22434 Inches)

9 Surficlal geology was mapped ai 1:24000 scale.
(Source: SGDR for DWR ULE Project, URS,2010)

10. Tl latniation provised in these pann snd slick-iog plates has been compled

from & variely of sources. LS does ot atfes! o Me sccuricy, compisinnasa, of
tekabity rrabrAA g rlace dath by ath

includad or referencad In theee plales

11 These plans and stick-fog plales are for the use and benafil of DWR, and Ihair
conaultants in connecllon with the execulion of the Sutter Projec!. Uae
by any other pary Is st ik twn discrubion and risk. These figures ahould nol o
be used as |he sol kirsls ki desyrn. conslriction, remedial a<lics. or major
capltal spending decisions
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NOTES

1 Envations of b 1o o These #hrvabians.
were oblained fom NULE LIDAR dala and used for gestiichnical analyses

and report purpase only

2 AWSEs ite nit avallable doe b the 2- 10 3:5oc! leves haight, und ne sveiable
AGSEST dewgn WSE

3 Ditchbotlom are shown from LIDAR dala which reflects some arean af dilchen
were dry and efhnt areas were liled Wi water vilwe data was taken, See GOft
for imase inloernation.

9 Surficial geology was mapped al 1:24000 scale.
(Source: SGDR tor DWR ULE Projecl, URS,2010)
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NOTES:

1 Elevalions of lavaa crown and landside 1oe are approximale. Theee eievations
were obtalned from NULE LiDAR dala and used for geolechnical analyses
and report purpose only

2 AWSEs are not available due lo lhe 2- 1o 3-fool levee heighl, and no available
1956/57 design WSE

3 Dilch bottom are shown from LIDAR dala which reflects some areas £t dilches
were dry and other areas were filled wilh water when dala wis takan Sae GOR
for more information

4 ol e are appicarnate Stk loga represent ganeral vl
G the msfedals encobnsered. fefer o boring and GPT bags n the
Dala Fupact lot e Sutter Project. No waanty is provided regarding

Ihe contauty o sol conditions between individual exploralions.

5 When rapsitod, te (ASTM), refars 1o Ha (ASTHE = N fietd * Hammer Efficiency
(%). See Ceatachnzal mhwmun-_m GOR Project for

6 USES cssseatn labals are nol prasented on Ihe slick logs for soil lenses
(Hucknass lits han 1 5 fael)

7 Thisis a color figure. Black and white reproduclion should not be relied upon as
data will be losl

8 To prevent scale dislortion, this map should be prinied on a "D" size sheel
(22x34 Inches)

9 Surficiat geology was mapped at 1:24000 scale.
(Source: SGDR for DWR ULE Project, URS,2010)

10 The shese ans and stekiog plal pled
Trom & vty of soorces. UILE does nol atteel 1o Ife . complaiiness, or
il : and other wu: duti by e

includad or referenced in these plates.

11 Thiese pramn and siich dog plates are for M use ani benake of DVWEL ard thair
: culion of the Sufter Progect. Use

iy @y other party I al Eheir cwn dincrition and risk. These fgures.s to

b sote buaela fod desigy o dial Bciin, of majer

capital spanding decisions
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ELEVATION, feet (NAVD 88)

NOTES:

jew Report

— — — —————
- 7 1 Elevalions of favee crown and landside loe are approximate These elevations
| were oblained from NULE LiDAR dala and used for geotechnical analyses
¥ | and repori purpose only,
= 2 AWSEs are nol available due lo Ihe 2- 10 3-fool levee height, and no available
1 1955/57 design WSE
" I
- O 3 Dilch bollom are shown from LiDAR data which refledis some areas ot dilches
o 1 were dry and olher areas were filled with waler when dala was laken See GOR
Ly | for more intormalion
4 Lozt plaritions aie appH Siick hgw“ﬂ“"*ﬂ"‘" 1l sl
o | &= | 1 it
on fhe materiai d ¥ 1 boring and CPT logs in e Geotechiicat
Data Raport for (he Sutter Prajeci No warranly is provided regarding
the conlinuily of soil condiléxna batawan ndvidual exploralions
5 Whan reported, Ny (ASTM). teters b Na (ASTM} = N field * Hammer Efficiency
(54). Sew Gaotachral Oitii Repart for ha Suttir GOR Projed for
hammet afficioncy data kar bosinga.
6 USCS classification labels are nol presented on Ihe slick logs tor soif lenses
{lnickness less than 1 5 feel)
7. This is a color figure  Black and while reproduction should nol be relied upon as
dala will be lost
8 To prevent scale distoriion, Ihis map should be prinled on a "D" size sheel
(2234 inches)
9 Surficial geology was mapped al 1:24000 scale.
(Source: SGDR for DWR ULE Projecl, URS,2010)
10 Tne ded in hada plans and 9 compled
o & varioly of w L 140 iy ar
rebabiity of gs ation and olhar dath by
Fizluded or feletenced in thess plales
11. These plans and slick-log platas are for Ihe use and benefil ot DWR, and Iheir
consulianis in conneclion with Ihe execution of Ihe Sutier Project Use
by any other party is al \heir &wii discietion and risk These figures should nol lo
be used as Ihe sole basis tof deaign. conatiuclion, ramedial aclion, or major
capilal spending decisions
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Only exploralions lhrough the levee crown are shown on lhe

profile.

Historical borings on Ihe profile are denoted by an asterisk (*)

afler the boring name, Hislorical boring localions and profiles

are based on available informalion. Some historical exploralions

are shown on the plan but nol in the profile if the log was not

available or was close lo a new exploration.

. USCS classilication labels are nol presented on the profiles lor
soil lenses (lhickness less than 1.5 R}).

. This is a color figure. Black and white reproduclions should not
be relied upon as dala will be losl.
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Surficial geology was mapped al 1:20,000
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Specific Capacity Calculations
Estimates of Transmissivity and Hydraulic Conductivity

Sutter Subbasin GSP
Data From DWR Webpage: https://dwr.maps.arcgis.com/apps/webappviewer/index.html|?id=181078580a214c0986e2da28f8623b37

Wells Completed in Aquifer Zone 1

Total Depth Static Water Level Total Drawdown Pump Test Length Pumping Rate Specific Capacity T (x200.52) T (x267.36) Thickness
Well Number Well Location Feet BGS Feet BGS Feet BGS Hour GPM GPM/Ft Ft2/Day Ft2/Day Aquifer Zone Ft
x 1500 x 2000

WCR1995-005183 O'BANION RD 39.03262 -121.6626 60 6 35 8 600 17.14 3,437.49 4,583.31 1 150 23 31
‘WCR2002-000570 3680 MAWSON RD 39.18167879 -121.9187762 60 11 50 1 200 4.00 802.08 1,069.44 1 150 5 7
WCR2020-000998 2543 N Meridian RD 39.1620611 -121.9314566 65 8 20 40 700 35.00 7,018.20 9,357.60 1 150 47 62
WCR2005-003899 3400 S BUTTE RD 39.14823668 -121.7099171 75 10 10 12 100 10.00 2,005.20 2,673.60 1 150 13 18
WCR2019-011164 2833 Carmelita 39.1516936 -121.6679402 76 10.6 4 2 10 2.50 501.30 668.40 1 150 3 4
WCR2010-000459 4912 BROADWAY 39.20234124 -121.6793316 80 10 80 2 50 0.63 125.33 167.10 1 150 1 1
WCR2008-001304 6583 KENT AVE 39.22592 -121.64191 80 12 50 1 60 1.20 240.62 320.83 1 150 2 2
WCR1995-005189 2272 SCHEIBER RD 38.91665737 -121.5666446 82 15 35 24 300 8.57 1,718.74 2,291.66 1 150 11 15
WCR2012-000214 13184 SBUTTE RD 39.1461111 -121.8577778 88 18 60 2 50 0.83 167.10 222.80 1 150 1 1
WCR2008-001384 7433 BURCH RD 39.01910958 -121.6492137 90 10 70 1 80 1.14 229.17 305.55 1 150 2 2
‘WCR2011-000303 3705 MERIDIAN RD 39.18270902 -121.9393294 90 20 60 1 30 0.50 100.26 133.68 1 150 1 1
WCR2004-004796 LOT 28 MAYOR RD 38.97442 -121.62558 95 58 8 12 25 3.13 626.63 835.50 1 150 4 6
WCR2006-002741 2409 SCHEIBER RD 38.91188484 -121.5725354 95 10 16 5 45 2.81 563.96 751.95 1 150 4 5
'WCR2006-002865 2409 SCHEIBER RD 38.91674 -121.57021 95 10 16 5 45 2.81 563.96 751.95 1 150 4 5
WCR2008-001311 BURCH RD 39.01182913 -121.6463455 99 19 60 8 1300 21.67 4,344.60 5,792.80 1 150 29 39
‘WCR2006-002752 322 LEERD 38.88147323 -121.6010323 100 8 21 4 35 1.67 334.20 445.60 1 150 2 3
WCR2020-013577 None 39.110023 -121.72534 100 12 20 4 100 5.00 1,002.60 1,336.80 1 150 7 9
WCR2019-012771 1779 Starr ST 39.0925217 -121.6478039 100 None 11 2 40 3.64 729.16 972.22 1 150 5 6
WCR2019-011175 2611 Lincoln RD 39.1126113 -121.6642354 100 None 11 2 40 3.64 729.16 972.22 1 150 5 6
WCR2008-001389 5272 FRANKLIN RD 39.12632497 -121.7142173 100 5 70 1 100 1.43 286.46 381.94 1 150 2 3
WCR2019-011166 2717 Paseo RD 39.2528122 -121.6646209 100 12 7 1 10 1.43 286.46 381.94 1 150 2 3
‘WCR2012-000308 3052 THOMPSON RD 38.99231418 -121.6768252 105 11 50 32.5 1500 30.00 6,015.60 8,020.80 1 150 40 53
‘WCR2014-000103 174 LEE RD 38.8825313 -121.6062354 105 25 35 20 35 1.00 200.52 267.36 1 150 1 2
WCR2006-002746 188 LEE RD 38.88242739 -121.6057253 105 12 21 4 26 1.24 248.26 331.02 1 150
WCR2006-002747 220 LEERD 38.88221964 -121.6047051 105 12 21 4 26 1.24 248.26 331.02 1 150 2 2
'WCR1990-007505 KARNACK RD 38.79913 -121.68223 105 None 40 1 40 1.00 200.52 267.36 1 150 1 2
WCR2018-009923 None 39.2511562 -121.7289779 110 12 105 28 1000 9.52 1,909.71 2,546.29 1 150 13 17
WCR2020-013147 None 38.981461 -121.653353 110 17 40 8 1200 30.00 6,015.60 8,020.80 1 150 40 53
WCR2020-012008 5637 Seaton RD 39.2718 -121.71809 112 7 5 4 100 20.00 4,010.40 5,347.20 1 150 27 36
‘WCR2008-001383 8851 GARDEN HWY 38.99968136 -121.6110539 115 18 60 1 50 0.83 167.10 222.80 1 150 1 1
‘WCR2007-000582 None 38.87136953 -121.7022933 116 5 50 2 70 1.40 280.73 374.30 1 150 2 2
‘WCR2011-000307 2941 RAILROAD AVE 39.08394536 -121.626216 118 30 60 4 100 1.67 334.20 445.60 1 150 2 3
WCR2007-001067 None 38.86891486 -121.6103406 120 8 20 4 45 2.25 451.17 601.56 1 150 3 4
‘WCR2010-000959 674 MORGAN ESTATES DR 39.07862192 -121.6186741 120 22 80 2 100 1.25 250.65 334.20 1 150 2 2
WCR2008-001352 2082 PENNINGTON RD 39.27488926 -121.6528317 120 8 100 2 100 1.00 200.52 267.36 1 150 1 2
‘WCR2008-001353 2351 PENNINGTON RD 39.2777034 -121.6573265 120 9 100 2 150 1.50 300.78 401.04 1 150 2 3
WCR2018-000407 373 Shannon RD 39.0072827 -121.6105897 125 16 17.32 3 117 6.76 1,354.55 1,806.07 1 150 9 12
WCR2010-000460 2198 FARMLAN RD 39.16288826 -121.9005293 130 12 53 30 2200 41.51 8,323.47 11,097.96 1 150 55 74
WCR2004-005630 1198 3RD ST 39.14530641 -121.9150865 130 20 100 8 100 1.00 200.52 267.36 1 150 1 2
‘WCR2007-001432 20832 CRANMORE RD 38.82443809 -121.7202187 130 20 80 4 500 6.25 1,253.25 1,671.00 1 150 8 11
WCR2011-000299 980 OSWALD RD 39.06869717 -121.6268903 130 None 100 2 45 0.45 90.23 120.31 1 150 1 1
‘WCR2013-000103 None 39.02994203 -121.6701727 130 15 70 2 200 2.86 572.91 763.89 1 150 4 5
WCR1992-008199 None 39.18513397 -121.896449 135 20 21 48 600 28.57 5,729.14 7,638.86 1 150 38 51
WCR2009-001111 833 TUDOR RD 39.00787811 -121.6208584 135 17 105 24 1800 17.14 3,437.49 4,583.31 1 150 23 31
WCR2020-008504 0 VARNEY RD 38.8892064 -121.6368468 135 16 10 8 250 25.00 5,013.00 6,684.00 1 150 33 45
‘WCR1999-001083 933 BARRY RD #A 39.07687141 -121.6262527 135 18 60 8 1000 16.67 3,342.00 4,456.00 1 150 22 30
WCR2020-009702 0 VARNEY RD 38.889208 -121.636847 137 11 80 8 1200 15.00 3,007.80 4,010.40 1 150 20 27
WCR2006-001088 None 39.18093503 -121.6920306 140 8 45 16 1000 22.22 4,456.00 5,941.33 1 150 30 40
WCR2020-009284 0 VARNEY RD 38.8868226 -121.6445662 140 8 102 8 1000 9.80 1,965.88 2,621.18 1 150 13 17
WCR2012-003642 None 39.05696199 -121.7567986 140 5 40 8 2500 62.50 12,532.50 16,710.00 1 150 84 111
WCR2011-000308 4545 NUESTRO RD 39.18654404 -121.6986425 140 6 60 4 80 1.33 267.36 356.48 1 150 2 2
WCR2006-002438 40 W ONSTOTT FRONTAGE H 39.19338659 -121.6361534 140 20 60 2 60 1.00 200.52 267.36 1 150 1 2
WCR2004-004377 1703 S MERIDIAN RD 39.10414572 -121.8994558 140 20 30 1 40 1.33 267.36 356.48 1 150 2 2
WCR2007-001199 None 39.29429054 -121.8056304 140 55 120 1 200 1.67 334.20 445.60 1 150 2 3
WCR2008-001356 956 MERIDIAN RD 39.14291617 -121.9175521 145 19 135 1 70 0.52 103.97 138.63 1 150 1 1
WCR1991-005613 None 38.99560533 -121.5915619 145 None 25 0.5 20 0.80 160.42 213.89 1 150 1 1
WCR2007-001785 None 39.14440193 -121.9000493 148 6 67 42.5 5000 74.63 14,964.18 19,952.24 1 150 100 133
WCR2007-000573 2303 VALENCIA ST 39.15416302 -121.6581839 150 20 60 1 100 1.67 334.20 445.60 1 150 2 3

Average 10 1,975 2,634 - - 13 18

Median 3 533 710 - - 4 5

Maxi 75 14,964 19,952 - - 100 133

Minimum 0.45 90.23 120.31 - - 0.60 0.80




Wells Completed in Aquifer Zone 2

Total Depth Static Water Level Total Drawdown Pump Test Length Pumping Rate Specific Capacity T (x200.52) T (x267.36) Thickness
Well Number Well Location i { Feet BGS Feet BGS Feet BGS Hour GPM GPM/Ft Ft2/Day Aquifer Zone Ft
x 1500 x 2000

WCR1997-000769 21729 KNIGHTS RD 38.80864188 -121.7140711 153 6 8 2 40 5.00 1,002.60 1,336.80 1lto2 150 7 9
WCR2007-000578 BISHOP AVE 39.25822558 -121.6506121 155 12 52 38 1200 23.08 4,627.38 6,169.85 1to2 150 31 41
WCR2012-000217 None 39.08219609 -121.6226287 155 40 80 4 90 1.13 225.59 300.78 1lto2 150 2 2
WCR2011-000820 GARMIRE RD & GIRDNER RD 39.07759 -121.82803 157 6 50 56 4000 80.00 16,041.60 21,388.80 1to2 150 107 143
WCR2006-002179 3229 CAMINITO AVE 39.08109721 -121.6226272 160 15 80 4 80 1.00 200.52 267.36 1lto2 150 1 2
WCR2005-004042 15710 CENTRAL ST 39.141215 -121.9063643 160 30 80 4 100 1.25 250.65 334.20 1to2 150 2 2
WCR2013-000096 1201 CIVIC CENTER BLVD 39.14543292 -121.6380236 160 17 80 4 300 3.75 751.95 1,002.60 1lto2 150 5 7
WCR2008-001113 None 39.02992886 -121.6666952 160 18 80 2 200 2.50 501.30 668.40 1to2 150 3 4
'WCR2009-001082 4443 BROADWAY 39.19510881 -121.6779474 160 15 45 1 70 1.56 311.92 415.89 1lto2 150 2 3
WCR2009-001107 CLARK RD 39.22592 -121.64191 170 22 67 28 1300 19.40 3,890.69 5,187.58 1to2 150 26 35
WCR1991-000844 1691 CORSICA DR 39.15723416 -121.641697 170 None 31 0.5 30 0.97 194.05 258.74 1lto2 150 1 2
WCR2014-000436 10925 KREHE RD 39.2894444 -121.7261111 175 8 40 8 1000 25.00 5,013.00 6,684.00 1to2 150 33 45
‘WCR2019-005702 1708 E Paseo AVE 39.2506128 -121.6438122 180 6 20 8 300 15.00 3,007.80 4,010.40 2 220 14 18
WCR2004-004233 CENTRALST. 39.1512 -121.90293 180 17 60 4 100 1.67 334.20 445.60 2 220 2 2
'WCR2008-001305 9119 S BUTTE RD 39.15803059 -121.7823026 180 13 90 2 100 1.11 222.80 297.07 2 220 1 1
WCR2019-007479 2292 Tierra Buena RD 39.1604887 -121.6627441 180 None 3 2 20 6.67 1,336.80 1,782.40 2 220 6 8
‘WCR2013-000113 None 39.10288078 -121.6483068 180 32 80 2 190 2.38 476.24 634.98 2 220 2 3
WCR2008-001732 8921 S BUTTE RD 39.15821167 -121.7797725 186 33 35 8 30 0.86 171.87 229.17 2 220 1 1
WCR2018-004926 0 GARDEN HWY 38.967104 -121.616182 190 14 123 8 6000 48.78 9,781.46 13,041.95 2 220 44 59
WCR2020-007682 0 MARCUSE 38.9630156 -121.6161123 190 14.7 70 8 2000 28.57 5,729.14 7,638.86 2 220 26 35
WCR1997-006078 5087 S TOWNSHIP RD 39.05202017 -121.6945067 192 4 85 18 3000 35.29 7,077.18 9,436.24 2 220 32 43
WCR2014-001730 11 CYPRESS AVE 38.94826538 -121.5882352 195 22 69 5 1750 25.36 5,085.65 6,780.87 2 220 23 31
‘WCR2006-003037 10935 GLEDHILL RD 38.96854014 -121.621549 195 9 20 4 50 2.50 501.30 668.40 2 220 2 3
WCR2008-001307 3022 SANDERS RD 39.1977487 -121.6670223 195 18 77 3.5 1800 23.38 4,687.48 6,249.97 2 220 21 28
WCR2005-003519 STEWART RD 39.09118 -121.60675 198 25 68 16 1800 26.47 5,307.88 7,077.18 2 220 24 32
WCR2013-000107 3841 MAWSON RD 39.18537787 -121.9123859 200 10 41 26 1600 39.02 7,825.17 10,433.56 2 220 36 47
'WCR2005-004035 16403 BURRIS RD 39.15456071 -121.9193635 200 15 100 4 150 1.50 300.78 401.04 2 220 1 2
WCR2003-000977 3934 BROADWAY 39.18740237 -121.679834 200 14 30 1 300 10.00 2,005.20 2,673.60 2 220 9 12
‘WCR2010-001077 None 39.11012862 -121.8311121 205 8 59 32 4000 67.80 13,594.58 18,126.10 2 220 62 82
WCR2014-000437 PASEO RD 39.24815207 -121.6705429 210 6 65 8 1000 15.38 3,084.92 4,113.23 2 220 14 19
‘WCR2007-001435 21711 KNIGHTS RD 38.80953396 -121.7140424 210 20 65 4 100 1.54 308.49 411.32 2 220 1 2
WCR2008-001299 None 39.28546248 -121.8869516 215 9 105 74 3000 28.57 5,729.14 7,638.86 2 220 26 35
'WCR2002-000569 'TOF FRONTAG,E, N OF EAGE 39.1968 -121.64192 215 36 70 17 1200 17.14 3,437.49 4,583.31 2 220 16 21
WCR2009-001077 5236 BUTTE HOUSE RD 39.16123882 -121.7096227 222 6 81 24 4000 49.38 9,902.22 13,202.96 2 220 45 60
'WCR2008-001385 3678 E BUTTE RD 39.18189905 -121.7211997 225 26 91 52 4500 49.45 9,915.82 13,221.10 2 220 45 60
WCR2009-001113 None 39.14686643 -121.7424419 225 19 60 38 1500 25.00 5,013.00 6,684.00 2 220 23 30
‘WCR2019-006771 2891 Paseo AVE 39.2504751 -121.6679899 225 7 78 20 900 11.54 2,313.69 3,084.92 2 220 11 14
WCR2019-007439 0 paseo AVE 39.2503366 -121.6371429 225 8 28 8 300 10.71 2,148.43 2,864.57 2 220 10 13
'WCR2009-001075 2760 ENCINAL RD 39.21648436 -121.6657935 227 13 93 15 700 7.53 1,509.29 2,012.39 2 220 7 9
WCR2013-000098 None 39.17817882 -121.6994276 240 6 56 37 2900 51.79 10,384.07 13,845.43 2 220 47 63
WCR2008-001110 6670 PENNINGTON RD 39.26811267 -121.7357304 240 1 100 2 250 2.50 501.30 668.40 2 220 2 3
WCR2019-007443 9413 S butte RD 39.1796728 -121.7896338 245 23 57 8 30 0.53 105.54 140.72 2 220 0.480 1
WCR2014-000441 None 39.19577205 -121.7031714 251 8 90 20 3200 35.56 7,129.60 9,506.13 2 220 32 43
WCR2007-001193 GIRDNER RD 39.07836 -121.86536 260 10 60 1 150 2.50 501.30 668.40 2 220 2 3
WCR2000-006758 5087 S TOWNSHIP RD 39.05202017 -121.6945067 262 7 65 2 700 10.77 2,159.45 2,879.26 2 220 10 13
WCR2008-001355 None 39.27778204 -121.7003741 275 7 68 24 1500 22.06 4,423.24 5,897.65 2 220 20 27
WCR2006-002186 None 39.0702972 -121.872433 280 15 60 4 2500 41.67 8,355.00 11,140.00 2 220 38 51
WCR2010-000958 2661 ENCINAL RD 39.21878373 -121.6630068 285 13 71 71 2000 28.17 5,648.45 7,531.27 2 220 26 34
‘WCR2009-001080 5852 BOGUE RD 39.09666271 -121.7219911 285 4 59 45.5 5000 84.75 16,993.22 22,657.63 2 220 77 103
WCR2011-000300 PASS RD 39.17767406 -121.7625015 285 37 135 24 210 1.56 311.92 415.89 2 220 1 2
‘WCR2009-001105 BOGUE RD 39.10555 -121.71733 290 7 100 24 4500 45.00 9,023.40 12,031.20 2 220 41 55
WCR2011-006626 20528 CRANMORE RD 38.83074388 -121.7231706 297 27 5 2.5 100 20.00 4,010.40 5,347.20 2 220 18 24
WCR2011-001906 23611 RECLAMATION RD 38.78484 -121.66381 298 2 80 4 500 6.25 1,253.25 1,671.00 2 220 6 8
WCR2011-000309 BUTTE HOUSE RD 39.1547222 -121.6744444 300 18 60 28.5 800 13.33 2,673.60 3,564.80 2 220 12 16
WCR2013-006633 None 38.94578907 -121.7875966 305 9 74 1 5000 67.57 13,548.65 18,064.86 2 220 62 82
WCR2008-001306 5272 CLARK RD 39.22396128 -121.7128855 310 12 70 24 1800 25.71 5,156.23 6,874.97 2 220 23 31
WCR2014-000439 None 39.13621383 -121.7856852 314 7 143 8 2300 16.08 3,225.15 4,300.20 2 220 15 20
WCR2008-007172 None 38.80380578 -121.6861789 320 10 80 8 3000 37.50 7,519.50 10,026.00 2 220 34 46
WCR2012-000138 HWY 20 & FARMLAN RD 39.1455556 -121.8905556 331 12 104 8 2700 25.96 5,205.81 6,941.08 2 220 24 32
WCR2019-007521 0 W butte RD 39.1482831 -121.8262629 335 25 80 14 1000 12.50 2,506.50 3,342.00 2 220 11 15
WCR1994-005254 11727 N BUTTE RD 39.29649 -121.84514 340 30 108 10 2500 23.15 4,641.67 6,188.89 2 220 21 28
WCR2013-000532 9030 PASS RD 39.17992208 -121.7767283 340 31 130 4 160 1.23 246.79 329.06 2 220 1 1
‘WCR2014-000442 13030 MORONI RD 39.10630238 -121.8571684 378 8 70 48 2000 28.57 5,729.14 7,638.86 2 220 26 35
WCR2012-001199 None 38.8874419 -121.7870027 390 12 88 10 2800 31.82 6,380.18 8,506.91 2 220 29 39
‘WCR2013-000109 MOREHEAD RD 39.1505556 -121.8044444 400 12 86 52 1400 16.28 3,264.28 4,352.37 2 220 15 20
WCR2009-001078 14561 N BUTTE RD 39.30070686 -121.8962089 403 7 95 45 3500 36.84 7,387.58 9,850.11 2 220 34 45
WCR2006-002184 MEYERS LANE 39.2663 -121.8077 420 60 200 8 2000 10.00 2,005.20 2,673.60 2 220 9 12
WCR1995-001828 MC GRATH RD 39.10621 -121.79147 430 8 58 6 3008 51.86 10,399.38 13,865.84 2 220 47 63
WCR2009-001079 14561 N BUTTE RD 39.29625 -121.90128 440 4 110 33 2200 20.00 4,010.40 5,347.20 2 220 18 24
WCR2008-001302 None 39.21249863 -121.7125498 445 110 9 8 1700 188.89 37,876.00 50,501.33 2 220 172 230
WCR1972-000030 None 39.2980556 -121.6605556 451 None 67 5 1600 23.88 4,788.54 6,384.72 2 220 22 29

Average 24 4,805 6,407 - - 23 30

Median 19 3,891 5,188 - - 18 24

Maxi 189 37876 50501 - - 172 230

Minimum 0.53 106 141 - - 0.48 0.64




Wells Completed in Aquifer Zone 3

Total Depth Static Water Level Total Drawdown Pump Test Length Pumping Rate Specific Capacity T (x200.52) T (x267.36) Thickness
Well Number Well Location i i Feet BGS Feet BGS Feet BGS Hour GPM GPM/Ft Ft2/Day Ft2/Day Aquifer Zone Ft
x 1500 x 2000

WCR1995-001276 2787 ENNIS RD 39.08724284 -121.8098937 480 12 129 6 2514 19.49 3,907.81 5,210.41 3 220 18 24
WCR1995-001273 GARMIRE RD 39.06307 -121.82819 480 7 76 6 3008 39.58 7,936.37 10,581.83 3 220 36 48
WCR2011-000310 8887 BIGELOW RD 39.29005432 -121.7781939 515 None 95 25 3300 34.74 6,965.43 9,287.24 3 220 32 42
WCR2020-007645 None 38.993562 -121.785879 600 12.8 90.9 12 4000 44.00 8,823.76 11,765.02 3 220 40 53
'WCR2020-007653 None 38.985528 -121.7525 610 12.7 113.6 12 3800 33.45 6,707.54 8,943.38 3 220 30 41
WCR2020-006713 None 38.990364 -121.782893 610 12 81 8 4200 51.85 10,397.33 13,863.11 3 220 47 63
WCR2020-007067 None 38.987121 -121.778275 630 10.1 87.4 24 5500 62.93 12,618.54 16,824.71 3 220 57 76
WCR2009-001108 None 39.25665072 -121.7146216 680 16 100 20 3700 37.00 7,419.24 9,892.32 3 220 34 45
WCR1998-003770 PASS ROAD 39.19193 -121.93306 700 61 197 52 888 4.51 903.87 1,205.16 3 220 4 5
WCR2010-002358 6900 S BUTTE RD 39.1494 -121.75397 930 9 98 37 2000 20.41 4,092.24 5,456.33 3 220 19 25
Average 35 6,977 9,303 - - 32 42

Median 36 7,192 9,590 - - 33 44

[Maxi 63 12619 16825 - - 57 76

IMinimum 4.51 904 1205 - - 4 5
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C2VSimFG-Sutter Model Report

Sutter Subbasin GSP Amendment October 2026



Chapter 5: Basin Setting Appendices

This page intentionally left blank.

Sutter Subbasin GSP Amendment October 2026



Chapter 5: Basin Setting Appendices

Model documentation in progress and to be included as part of final GSP document.
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Appendix 5-G
AEM Data Reprocessing
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AEM data reprocessing in progress and to be included as part of final GSP document.
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