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5. BASIN SETTING 

5.1 OVERVIEW 

To be written 

5.2 HYDROGEOLOGIC CONCEPTUAL MODEL 

This section describes the hydrogeologic conceptual model (HCM) for the Delta-Mendota Subbasin primarily as a 
whole based on technical studies and qualified maps that characterize the physical components and interaction of 
the surface water and groundwater systems, pursuant to Article 5 Plan Contents, Subarticle 2 Basin Setting, § 354.14 
Hydrogeologic Conceptual Model of the GSP Emergency Regulations. The physical description of the Delta-Mendota 
Subbasin included in this section is based on information originally published in the Western San Joaquin River 
Watershed Groundwater Quality Assessment Report (GAR) (Luhdorff & Scalmanini, 2015), Grassland Drainage Area 
Groundwater Quality Assessment Report (Luhdorff & Scalmanini, 2016), and Groundwater Overdraft in the Delta-
Mendota Subbasin (Schmidt, 2015).  

The Northern and Central Delta-Mendota Regions generally include the northern quarter of the Subbasin, the 
western margin of the central portion of the Subbasin (including the larger portion of the Subbasin near the 
southwestern boundary and within San Benito County), and the southern tip of the Subbasin (in the Tranquillity area).  
Due to the disperse nature of the areas covered by this GSP, the HCM presented below has been prepared 
predominantly on a Subbasin level. 

5.2.1  Regional Geologic and Structural Setting 

The Delta-Mendota Subbasin is located in the northwestern portion of the San Joaquin Valley Groundwater Basin 
within the southern portion of the Central Valley (Figure 5-1). The San Joaquin Valley is a structural trough up to 200 
miles long and 70 miles wide filled with up to 32,000 feet of marine and continental sediments deposited during 
periodic inundation by the Pacific Ocean and by erosion of the surrounding Sierra Nevada and Coast Range 
mountains, respectively (DWR, 2006). Continental deposits shed from the surrounding mountains form an alluvial 
wedge that thickens from the valley margins toward the axis of the structural trough. This depositional axis is slightly 
west of the series of rivers, lakes, sloughs, and marshes which mark the current and historic axis of surface drainage 
in the San Joaquin Valley.   

The Delta-Mendota Subbasin (DWR Basin No. 5-22.07) is bounded on the west by the tertiary and older marine 
sediments of the Coast Ranges, on the north generally by the San Joaquin-Stanislaus County line, on the east 
generally by the San Joaquin River and Fresno Slough, and on the south by the Tranquillity Irrigation District 
boundary near the community of San Joaquin. Surface waters culminate from the Fresno, Merced, Tuolumne, and 
Stanislaus Rivers into the San Joaquin River, which drains toward the Sacramento-San Joaquin Delta.  
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Figure 5-1. Regional Geologic Setting, Delta-Mendota Subbasin 
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5.2.2  Geologic History 

Approximately three million years ago, tectonic movement of the Oceanic and Continental plates associated with the 
San Andreas Fault system gave rise to the Coast Range which sealed off the Central Valley from the Pacific Ocean 
(LSCE, 2015). As this occurred, the floor of the San Joaquin Valley began to transition from a marine depositional 
environment to a freshwater system with ancestral rivers bringing alluvium to saltwater bodies (Mendenhall et al., 
1916). The Coast Ranges on the western side of the San Joaquin Valley consist mostly of complexly folded and 
faulted consolidated marine and non-marine sedimentary and crystalline rocks ranging from Jurassic to Tertiary age 
(Figure 5-2), dipping eastward and overlying the basement complex in the region (Croft, 1972; Hotchkiss and 
Balding, 1971). The Central Valley Floor within the Delta-Mendota Subbasin consists of Tertiary and Quaternary-
aged alluvial and basin fill deposits (Figures 5-2 and 5-3). The fill deposits mapped throughout much of the valley 
extend vertically for thousands of feet, and the texture of sediments varies in the east-west direction across the 
valley. Coalescing alluvial fans have formed along the sides of the valley created by the continuous shifting of 
distributary stream channels over time. This process has led to the development of thick fans of generally coarse 
texture along the margins of the valley and a generally fining texture towards the axis of the valley (Faunt et al., 2009 
and 2010). 

Deposits of Coast Range and Sierra Nevada sources interfinger within the Delta-Mendota Subbasin. Steeper fan 
surfaces, with slopes as high as 80 feet per mile, exist proximal to the Coast Range, whereas more distal fan 
surfaces consist of more gentle slopes of 20 feet per mile (Hotchkiss and Balding, 1971). In contrast to the east side 
of the valley, the more irregular and ephemeral streams on the western side of the valley floor have less energy and 
transport smaller volumes of sediment resulting in less developed alluvial features, including alluvial fans, which are 
less extensive, although steeper, than alluvial fan features on the east side of the valley (Bertoldi et al., 1991). 
Lacustrine and floodplain deposits also exist closer to the valley axis as thick silt and clay layers. Lakes present 
during the Pleistocene epoch in parts of the San Joaquin Valley deposited great thicknesses of clay sediments. 
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Figure 5-2. Geologic Map, Delta-Mendota Subbasin 
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Figure 5-2. Geologic Map, Delta-Mendota Subbasin (continued) 
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Figure 5-3. Generalized Geology, Delta-Mendota Subbasin 
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5.2.3  Geologic Formations and Stratigraphy 

Distinct geomorphic units exist within the Delta-Mendota Subbasin, defining areas of unique hydrogeologic 
environments. The geomorphic units are mapped and described by Hotchkiss and Balding (1971) and Davis et al. 
(1959) and are shown in Figure 5-3. The two primary geomorphic units within the Central Valley Floor area of the 
Delta-Mendota Subbasin include the overflow lands geomorphic unit and the alluvial fans and plains geomorphic unit. 
Overflow lands are defined as areas of relatively poorly draining soils with a shallow water table. The overflow lands 
geomorphic unit is located in the southeastern portion of the Subbasin and is dominated by finer-grained floodplain 
deposits that are the result of historical episodic flooding of this low-land area. This has formed poorly draining soils 
with generally low hydraulic conductivity characteristics. In contrast, the alluvial fans and plains geomorphic unit is 
characterized by relatively better drainage conditions, with sediments comprised of coalescing and somewhat 
coarser-grained alluvial fan materials deposited by higher-energy streams flowing out of the Coast Range (Hotchkiss 
and Balding, 1971). The alluvial fans and plains geomorphic unit covers much of the Delta-Mendota Subbasin along 
the western margins of the Central Valley Floor at the base of the Coast Range. 

The primary groundwater bearing units within the Delta-Mendota Subbasin consist of Tertiary and Quaternary-aged 
unconsolidated continental deposits and older alluvium of the Tulare Formation. Subsurface hydrogeologic materials 
covering the Central Valley Floor consist of lenticular and generally poorly sorted clay, silt, sand, and gravel that 
make up the alluvium and Tulare Formation. These deposits are thickest along the axis of the valley with thinning 
along the margins towards the Coast Range mountains (DWR, 2003; Hotchkiss and Balding, 1971). A zone of very 
shallow groundwater, generally within 25 feet of the ground surface, exists throughout large areas of the Subbasin, 
with considerable amounts (greater than 50 percent) of farmland in the area estimated to have very shallow depths to 
groundwater of less than 10 feet (Hotchkiss and Balding, 1971). Many of these areas are naturally swampy lands 
adjacent to the San Joaquin River.  

The Tulare Formation extends to several thousand feet deep and to the base of freshwater throughout most of the 
area and consists of interfingered sediments ranging in texture from clay to gravel of both Sierra Nevadan and Coast 
Range origin. The formation is composed of beds, lenses, and tongues of clay, sand, and gravel that have been 
alternatively deposited in oxidizing and reducing environments (Hotchkiss and Balding, 1971). Terrace deposits of 
Pleistocene age lie up to several feet higher than present streambeds and are comprised of yellow, tan, and light-to-
dark brown silt, sand, and gravel with a matrix that varies from sand to clay (Hotchkiss and Balding, 1971). The water 
table generally lies below the bottom of the terrace deposits; however, the relatively large grain size of the terrace 
deposits suggests their value as possible recharge sites. Alluvium is composed of interbedded, poorly to well-sorted 
clay, silt, sand, and gravel and is divided based on its degree of dissection and soil formation. The flood-basin 
deposits are generally composed of light-to-dark brown and gray clay, silt, sand, and organic material with locally 
high concentrations of salt and alkali. Stream channel deposits of coarse sand and gravel are also included. 

The Tulare Formation also includes the Corcoran Clay (E-Clay) member, a diatomaceous clay or silty clay of lake 
bed origin which is a prominent aquitard in the San Joaquin Valley, separating the upper zone from the lower zone 
and distinguishing the semi-confined Upper Aquifer from the confined Lower Aquifer (Hotchkiss and Balding, 1971). 
However, the depth and thickness of the Corcoran Clay are variable within the Central Valley Floor, and it is not 
present in peripheral areas (outside the Central Valley Floor) of the Subbasin. Within the Upper Aquifer, additional 
clay layers exist within the upper zone and also provide varying degrees of confinement, including other clay 
members of the Tulare Formation and layers of white clay identified by Hotchkiss and Balding (1971). These clays 
are variable in extent and thickness, but the white clay is noted to be as much as 100 feet thick in areas providing 
very effective confinement of underlying zones (Croft, 1972; Hotchkiss and Balding, 1971). The Tulare Formation is 
hydrologically the most important geologic formation in the Delta-Mendota Subbasin because it contains most of the 
fresh water-bearing deposits. Most of the natural recharge that occurs in the Subbasin is in the alluvial fan apex 
areas along Coast Range stream channels (Hotchkiss and Balding, 1971). 
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5.2.4 Faults and Structural Features 

The valley floor portion of the Delta-Mendota Subbasin contains no major faults and is fairly geologically inactive. 
There are few faults along the western boundary of the Subbasin within the Coast Range mountains, but they are not 
known to inhibit groundwater flow or impact water conveyance infrastructure (Figure 5-4). 

5.2.5 Basin Boundaries 

The Delta-Mendota Subbasin is defined by both geological and jurisdictional boundaries. The Delta-Mendota 
Subbasin borders all subbasins within the San Joaquin Valley Groundwater Basin with the exception of the 
Cosumnes Subbasin. The following subsections describe the lateral boundaries of the Subbasin, boundaries with 
neighboring subbasins, and the definable bottom of the Delta-Mendota Subbasin. 

5.2.5.1 Lateral Boundaries 

The Delta-Mendota Subbasin is geologically and topographically bounded to the west by the Tertiary and older 
marine sediments of the Coast Ranges, and to the east generally by the San Joaquin River. The northern, central, 
and southern portion of the eastern boundary are dictated by jurisdictional boundaries of water purveyors within the 
Delta-Mendota Subbasin. 

The northern boundary (from west to east) of the Delta-Mendota Subbasin begins on the west by following the 
Stanislaus County/San Joaquin County line, then deviates to the north to encapsulate all of the Del Puerto Water 
District before returning back to the Stanislaus County/San Joaquin County line.  The boundary continues east, and 
then deviates north again to encapsulate all of the West Stanislaus Irrigation District before returning back to the 
Stanislaus County/San Joaquin County line.  The boundary continues to follow the Stanislaus County/San Joaquin 
County line east until it intersects with the San Joaquin River.   

The southern boundary of the Subbasin (from east to west) matches the northerly boundaries of the Westlands 
Water District legal jurisdictional boundary as last revised in 2006.  The boundary then proceeds west along the 
southernmost boundary of San Luis Water District.  The boundary projects westward from this alignment until 
intersecting the Delta-Mendota Subbasin western boundary delineated by the extent of the Tertiary and older marine 
sediments. 

The eastern boundary (from north to south) follows the San Joaquin River to within Township 11S, where it jogs 
eastward along the northern boundary of Columbia Canal Company. From there, the boundary continues along the 
eastern boundary of Columbia Canal Company until intersecting the northern boundary of the Aliso Water District.  
The boundary then heads east following the northern and then eastern boundary of the Aliso Water District until 
intersecting the Madera County/Fresno County line. The boundary then heads westerly following the Madera 
County/Fresno County line to the eastern boundary of the Farmers Water District.  The boundary then continues 
southerly along the eastern boundary of the Farmers Water District and then southerly along the section line to the 
intersection with the railway lines. The boundary then heads east along the railway line until intersecting with the 
western boundary of the Mid-Valley Water District.  The boundary then heads south along the western boundary of 
the Mid-Valley Water District to the intersection with the northern boundary of Reclamation District 1606. From there, 
the boundary heads west and then south following the boundary of Reclamation District 1606 and James Irrigation 
District until its intersection with the Westlands Water District boundary. 
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Figure 5-4. Faults, Delta-Mendota Subbasin 
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Figure 5-5. Neighboring Subbasins, San Joaquin Valley Groundwater Basin 
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5.2.5.2 Definable Bottom of Basin 

In the San Joaquin Valley, the bottom of the Delta-Mendota Subbasin is typically defined as the interface of saline 
water of marine origin within the uppermost beds of the San Joaquin Formation. The San Joaquin Formation is 
characterized by blue and green fine-grained rocks and principally composed of fine-grained silty sands, silt, and clay 
(Foss and Blaisdell 1968). The San Joaquin Formation is predominantly marine in origin and is considered late 
Pliocene and possibly early Pleistocene in age. This formation is the upper shaley part of the Pliocene sequence. 
The top of the San Joaquin Formation is generally encountered around -2,000 feet above mean sea level throughout 
the Delta-Mendota Subbasin. For the purposes of this GSP, the base of freshwater is defined by a total dissolved 
solids (TDS) concentration of 3,000 micromhos per centimeter at 25 °C (or about 2,000 mg/L), as presented by Page 
(1973). 

5.2.6 Principal Aquifers and Aquitards 

DWR’s Groundwater Glossary defines an aquifer as “a body of rock or sediment that is sufficiently porous and 
permeable to store, transmit, and yield significant or economic quantities of groundwater to wells, and springs”. There 
are two primary aquifers within the Delta-Mendota Subbasin: a semi-confined aquifer above the Corcoran Clay and a 
confined aquifer below the Corcoran Clay, with the Corcoran Clay acting as the principal aquitard within the Delta-
Mendota Subbasin. Figure 5-6 shows the locations of the representative cross-sections for the Northern & Central 
Delta-Mendota GSP Region, where Figures 5-7 through 5-16 show the hydrostratigraphy of the representative 
cross-sections. 

While the two-aquifer system described above is generally true across the Delta-Mendota Subbasin, there are 
portions of the basin where the Corcoran Clay does not exist (predominantly along the western margin of the 
Subbasin) and hydrogeology is generally controlled by localized interfingering clays, and/or where local 
hydrostratigraphy results in shallow groundwater conditions that differ, to some extent, from that seen in the 
Subbasin as a whole.  Additionally, in the southern portion of the Subbasin in the Mendota and Tranquillity areas, 
there are A and C Clay layers in addition to the Corcoran Clay that inhibit groundwater flow. However, while there are 
localized complexities throughout the Subbasin, the Corcoran Clay (or E Clay) extends through much of the Delta-
Mendota Subbasin generally creating a two-aquifer system. 

5.2.6.1 Principal Aquifers 

In the Delta-Mendota Subbasin, there are two primary aquifers composed of alluvial deposits separated by the 
Corcoran Clay (Schmidt, 2015): a semi-confined Upper Aquifer zone (generally the ground surface to the top of the 
Corcoran Clay), and a confined Lower Aquifer zone starting at the bottom of the Corcoran Clay to the base of fresh 
water.  However, as previously described, the localized presence of the A and C Clay layers in the southern portion 
of the Subbasin, the absence of the Corcoran Clay at the western margin of the Subbasin and/or local 
hydrostratigraphy result in differing shallow groundwater conditions and/or perched groundwater conditions in some 
portions of the Subbasin.  To this end, in addition the descriptions of the two principal aquifers in the Delta-Mendota 
Subbasin, a description of ‘Very Shallow Unconfined Groundwater’ is also provided for those portions of the basin 
where such conditions are present. 

Upper Aquifer 

The Upper Aquifer is represented by materials extending from the upper groundwater table to the top of the Corcoran 
Clay. The Upper Aquifer includes shallow geologic units of younger and older alluvium and upper parts of the Tulare 
Formation. Sediments within the upper Tulare Formation have variable sources and subdivision of units can be 
distinguished between eastern and western sourced materials. Alluvial fan materials above the Corcoran Clay in the 
Delta-Mendota Subbasin are generally more extensive than older alluvial fan deposits within the Tulare Formation 
below the Corcoran Clay. As shown in Figure 5-17 by the depth to the top of the Corcoran Clay, the Upper Aquifer 
extends to depths ranging between approximately 150 feet and greater than 350 feet. Other notable mapped clay 
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units also exist within the upper part of the Tulare Formation in the Delta-Mendota Subbasin, including the A and C 
Clay members of the Tulare Formation and a white clay mapped by Hotchkiss and Balding (1971). 

The A and C Clay occur near the Mendota and Tranquillity areas in the southeastern portion of the Delta-Mendota 
Subbasin. The mapped extent and elevation of the A and C Clay layers, as presented by Croft (1972) and Hotchkiss 
and Balding (1971), are shown in Figure 5-19 indicating areas where considerable barriers to vertical groundwater 
movement within the Upper Aquifer are known to exist. As shown in Figure 5-19, the extent and thickness of both the 
A and C Clays are somewhat uncertain, although they have been mapped to exist in the general area of Mendota. 
The A Clay occurs at elevations ranging from about 100 to 160 feet above mean sea level, corresponding to depths 
of generally between 100 and 200 feet below the ground surface. The deeper C Clay exists at correspondingly lower 
elevations from between 20 to 100 feet above mean sea level (Figure 5-19).  

A traceable continuous white clay layer, mapped by Hotchkiss and Balding (1971), exists within the northern part of 
the Delta-Mendota Subbasin in the vicinity and north of Patterson. This layer ranges in thickness from 30 to 60 feet at 
depths between 100 and 200 feet below grade and is an effective confining layer in many areas. Although not 
explicitly mapped, less extensive and unmapped clay units within the Upper Aquifer also exist in other parts of the 
Subbasin. 

Lower Aquifer 

The Lower Aquifer is the portion of the Tulare Formation that is confined beneath the Corcoran Clay, extending 
downward to the underlying San Joaquin Formation and the interface of saline water of marine origin within its 
uppermost beds. The Lower Aquifer is generally characterized by groundwater that tends to be dominantly sodium-
sulfate type, which is often of better quality than the Upper Aquifer (Davis et al., 1957; Hotchkiss and Balding, 1971). 
Exceptions to this quality do exist in the Subbasin, particularly in the southwestern portion of the Subbasin. Because 
of its relatively shallow depth within the Delta-Mendota Subbasin and lower salinity in areas when compared to other 
groundwater resources, the Lower Aquifer is heavily utilized as a source of groundwater for agricultural and drinking 
water uses within the Subbasin, where groundwater is beyond suitable for these uses in some areas. 

The base of the Lower Aquifer generally decreases from south to north, changing in depth from about 1,100 to 1,200 
feet deep in the south to about 600 feet to the north. Depth to the top of the Corcoran Clay ranges from less than 100 
feet on the west near Interstate 5 (I-5) to more than 500 feet in the area near Tranquillity. The Corcoran Clay pinches 
out or is above the water level near the California Aqueduct in the western part of the Subbasin, where the Upper and 
Lower Aquifers merge into interfingered layers of sand, gravel, and clay.  

Corcoran Clay 

The Corcoran Clay, as a regional aquitard, is a notable hydrogeologic feature throughout most of the Delta-Mendota 
Subbasin, impeding vertical flow between the Upper and Lower Aquifers. The Corcoran Clay is present at varying 
depths across most of the Central Valley floor (Figures 5-17 and 5-18). The depths to the top of the Corcoran Clay 
ranges between approximately 150 and 500 feet below the ground surface throughout most of the Subbasin, with a 
general spatial pattern of deepening to the south and east. In the far southeastern area of the Subbasin, in the 
vicinity of Mendota and Tranquillity, the top of the Corcoran Clay is at depths of greater than 350 feet (Figure 5-17). 
The thickness of the Corcoran Clay, which likely influences the degree of hydraulic separation between the Upper 
and Lower Aquifers, is greater than 50 feet across most of the Delta-Mendota Subbasin with thicknesses of more 
than 75 feet in central Subbasin areas in the vicinity of Los Banos and Dos Palos, and 140 feet in the eastern 
portions of the Subbasin. The Corcoran Clay appears thinner in areas north of Patterson, between Patterson and 
Gustine, and also in the vicinity of Tranquillity to the south (Figure 5-18). Along the westernmost portions of the 
Delta-Mendota Subbasin, the Corcoran Clay layer is generally non-existent or is exists as Corcoran-equivalent clays 
(clays existing at the same approximate depth but not part of the mapped aquitard) (Figures 5-17 and 5-18). 
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Very Shallow Unconfined Groundwater 

Floodplain deposits along the eastern side of the Subbasin, and the associated poorly-drained soils, cause naturally 
percolating water and applied irrigation water to build up in the very shallow zone. Shallow groundwater stagnation 
(where soils remain saturated within about 5 feet of the land surface) can increase salt accumulation in shallow soils 
and groundwater resulting from evaporation occurring directly from the water table (Corwin, 2012). The increased 
presence of the fine-grained floodplain deposits towards the Central Valley axis on the eastern side of the Delta-
Mendota Subbasin results in low-permeability shallow soils that restrict the percolation of water, creating very shallow 
groundwater commonly within 25 feet of the ground surface.  The combined effect of the many very shallow fine-
grained lenses impeding vertical flow, especially in the distal fan and floodplain areas closer to the valley axis, can be 
great and represent a more substantial barrier to vertical movement of water (Bertoldi et al., 1991).  

Tile drains are typically used in the eastern and southern portions of the Delta-Mendota Subbasin within the zone of 
Very Shallow Water (0 to 15 feet below ground surface) to manage impacts of shallow groundwater on the root zone. 
If groundwater within the semi-confined Upper Aquifer rises into the Very Shallow Water zone, tile drains can 
intercept and route such groundwater to sump pumps for removal via surface drainage networks. Further, it should 
be noted that some tile drains are likely within perched water zones that are not connected to the principal aquifers. 
Because of the generally shallow nature and high salinity, very shallow groundwater is not used to provide a major 
supply of water for agricultural or drinking uses within the Subbasin, although some projects are being developed to 
reuse this water on more salt-tolerant crops. 

5.2.6.2 Aquifer Properties 

The following subsections include discussion of generalized aquifer properties within the Delta-Mendota Subbasin. 
These include hydraulic conductivity, transmissivity, specific yield and specific storage. 

DWR defines hydraulic conductivity as the “measure of a rock or sediment’s ability to transmit water” and 
transmissivity as the “aquifer’s ability to transmit groundwater through its entire saturated thickness” (DWR, 2003). 
High hydraulic conductivity values correlate with areas of transmissive groundwater conditions with transmissivity 
generally equaling hydraulic conductivity times the saturated thickness of the formation. Storage of water within the 
aquifer system can be quantified in terms of the specific yield for unconfined groundwater flow and the storage 
coefficient for confined flow, respectively (Faunt et al., 2009). Specific yield represents gravity-driven dewatering of 
shallow, unconfined sediments at a declining water table, but also accommodates a rising water table. The specific 
yield is dimensionless and represents the volume of water released from or taken into storage per unit head change 
per unit area of the water table. Specific yield is a function of porosity and specific retention of the sediments in the 
zone of water-table fluctuation.  

Where the aquifer system is confined, storage change is governed by the storage coefficient, which is the product of 
the thickness of the confined-flow system and its specific storage. The specific storage is the sum of two component 
specific storages – the fluid (water) specific storage and the matrix (skeletal) specific storage, which are governed by 
the compressibilities of the water and skeleton, respectively (Jacob, 1940). Specific storage has units of 1 over length 
and represents the volume of water released from or taken into storage in a confined flow system per unit change in 
head per unit volume of the confined flow system (Faunt et al., 2009). Therefore, the storage coefficient of a confined 
flow system is dimensionless and, similar to specific yield, represents the volume of water released from or taken into 
storage per unit head change. 

5.2.6.2.1 Hydraulic Conductivity 

Figure 5-21 shows the saturated C-horizon vertical hydraulic conductivity of surficial soils within the Delta-Mendota 
Subbasin based on the National Resource Conservation Service (NRCS) Soil Survey Geographic Database 
(SSURGO). Soil survey data for counties within the Subbasin were combined using the weighted harmonic mean of 
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these representative layers to depict the saturated hydraulic conductivity of the C-horizon for each soil map unit. The 
soil profile represented by these data is variable but commonly extends to a depth of 6 or more feet. 

Floodplain deposits are evident as soils with relatively low hydraulic conductivity (less than 0.5 feet per day [ft/day]) 
blanketing much of the Central Valley Floor, although localized areas of soils with higher hydraulic conductivity are 
present in association with modern and ancient surface waterways and alluvial fan features (Figure 5-20). Coarse 
soils of distributary alluvial fan sediments deposited by Del Puerto Creek, Orestimba Creek, and Little Panoche 
Creek, in addition to other ephemeral northeasterly creek flows off the Coast Ranges, are notably apparent as areas 
of soils of high hydraulic conductivity located along active and inactive stream channels extending eastward from the 
fan apex areas along the Valley Floor margins to the current alignment of the San Joaquin River in the valley axis. 
Additionally, soils in areas adjacent to the active channel of the San Joaquin River also exhibit high hydraulic 
conductivities, including values of greater than 4 ft/day which are particularly apparent in an area north of Mendota. 
Soils of similarly high hydraulic conductivity trending as linear features in a general northwest-southeast alignment to 
the north of Dos Palos and Los Banos are likely the result of historical depositional processes and paleochannels 
associated with the San Joaquin River (Figure 5-20). In areas peripheral to the Central Valley floor, soils tend to be 
characterized by relatively low hydraulic conductivity, although soils of somewhat higher hydraulic conductivity 
associated with distinct geologic units are mapped across much of the peripheral area to the west of Patterson and 
Gustine and also in localized bands associated with surface water courses. 

5.2.6.2.2 Transmissivity 

Transmissivity varies greatly above the Corcoran Clay, within the Corcoran Clay, and below the Corcoran Clay within 
the Delta-Mendota Subbasin, with transmissivities in the confined Lower Aquifer generally being larger than those in 
the semi-confined Upper Aquifer. Based on testing conducted at multiple locations within both the Upper and Lower 
Aquifers of the Delta-Mendota Subbasin, average transmissivities in the Subbasin are approximately 109,000 gallons 
per day per square foot (gpd/ft2) (SJRECWA, 2018).  

5.2.6.2.3 Specific Yield 

DWR defines specific yield as the “amount of water that would drain freely from rocks or sediments due to gravity and 
describes the proportion of groundwater that could actually be available for extraction” (DWR, 2003). Specific yield is 
a measurement specific to unconfined aquifers.  

The estimated specific yield of the Delta-Mendota Subbasin is 0.118 (DWR, 2006). Within the southern portion of the 
Delta-Mendota Subbasin, specific yield ranges from 0.2 to 0.3 (Beltiz et al., 1993). Specific yield estimates for the 
Delta-Mendota Subbasin are fairly limited in literature since the Upper Aquifer above the Corcoran Clay is semi-
confined and the Lower Aquifer below the Corcoran Clay is confined. Therefore, specific yield values only 
characterize the shallow, unconfined groundwater within the Subbasin.  

5.2.6.2.4 Specific Storage 

Values for specific storage were extracted from the Central Valley Hydrologic Model 2 (CVHM2), which is currently 
under development by the United States Geological Survey (USGS) and includes refinements for the Delta-Mendota 
Subbasin. Specific storage varies above, within, and below the Corcoran Clay with CVMH2. Above the Corcoran 
Clay, specific storage ranges from 1.34 x 10-6 to 6.46 x 10-2 meters-1 (m-1) with average values ranging from 6.16 x 
10-3 to 1.97 x 10-2 m-1. Specific storage within the Corcoran Clay is considerably smaller than above the Corcoran 
Clay, ranging between 1.41 x 10-6 and 2.35 x 10-6 m-1 and average values between 1.96 x 10-6 and 2.02 x 10-6 m-1. 
Below the Corcoran Clay, specific storage is comparable to within the Corcoran Clay with overall ranges the same as 
within the Corcoran Clay and average values ranging from 1.86 x 10-6 to 2.01 x 10-6 m-1. Therefore, specific storage 
is greatest within the semi-confined aquifer overlying the Corcoran Clay layer, with considerably smaller specific 
storage values with the low permeability Corcoran Clay and confined aquifer underlying the Corcoran Clay layer. 
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Figure 5-6. Representative Cross-Sections, Northern & Central Delta-Mendota GSP Region 
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Figure 5-7. Cross-Section A-A’ (RMC/W&C and Schmidt, 2014) 
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Figure 5-8. Cross-Section B-B’ (Hotchkiss, 1972) 
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Figure 5-9. Cross-Section C-C’ (Tranquillity ID, 1994 and 2000 and LSCE, 2011) 

 
 



 

DRAFT Northern & Central Delta-Mendota GSP Region 
Groundwater Sustainability Plan 
20February2019    5-20 
 

 

 

 

Figure 5-10. Cross-Section D-D’ (Hotchkiss, 1972) 
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Figure 5-11. Cross-Section E-E’ (RMC/W&C and Schmidt, 2014) 

 
 
 

 

 

 

Figure 5-12. Cross-Section F-F’ (Hotchkiss, 1972) 
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Figure 5-13. Cross-Section G-G’ (Hotchkiss & Balding, 1971) 
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Figure 5-14. Cross-Section H-H’ (Schmidt, 2018) 
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Figure 5-15. Cross-Section I-I’ (Hotchkiss & Balding, 1971) 

 

 

Figure 5-16. Cross-Section J-J’ (Hotchkiss, 1972) 
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Figure 5-17. Depth to Corcoran Clay, Delta-Mendota Subbasin 
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Figure 5-18. Thickness of Corcoran Clay, Delta-Mendota Subbasin 
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Figure 5-19. Non-Corcoran Clay Layers, Delta-Mendota Subbasin 

 



 

DRAFT Northern & Central Delta-Mendota GSP Region 
Groundwater Sustainability Plan 
20February2019    5-28 
 

 
Figure 5-20. Soil Hydraulic Conductivity, Delta-Mendota Subbasin 
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5.2.7  Structural Properties and Restricted Groundwater Flow 

Under natural (pre-development) conditions, the prevailing groundwater flow within the Upper and Lower Aquifer 
systems of the western San Joaquin Valley was predominantly in a generally northeasterly direction from the Coast 
Range towards and parallel to the San Joaquin River and the Sacramento-San Joaquin Delta (LSCE, 2015; 
Hotchkiss and Balding, 1971; Schmidt, 2015). Historically, numerous flowing artesian wells within the Lower Aquifer 
existed throughout the Delta-Mendota Subbasin (Mendenhall et al., 1916) and the pressure gradient for groundwater 
flow was upward from the Lower Aquifer to the Upper Aquifer. These flowing artesian conditions have disappeared in 
many areas as a result of increased development of groundwater resources within the Tulare Formation, changing 
the vertical flow gradient between groundwater zones (Hotchkiss and Balding, 1971). Additionally, the Delta-Mendota 
Subbasin has experienced periods of considerable decline in groundwater levels during which hydraulic heads 
decreased considerably in some areas due to heavy pumping (Bertoldi et al., 1991).  

Despite the presence of local pumping depressions within parts of the Subbasin, the prevailing northeastward flow 
direction for groundwater within the region has remained (AECOM, 2011; DWR, 2010; Hotchkiss and Balding, 1971). 
Groundwater flows outward from the Delta-Mendota Subbasin, except along the western margin where there is some 
recharge from local streams and canal seepage (Schmidt, 2015). Within the Upper Aquifer, there are similar 
groundwater flow directions in most of the Subbasin with groundwater outflow to the northeast or towards the San 
Joaquin River in much of the Subbasin during wet and dry periods. One exception is in the Orestimba Creek area 
west of Newman where groundwater flows to the west during drought conditions and east during wet periods. 
Calculations based on aquifer transmissivity indicate the net groundwater outflow in the Upper Aquifer has been 
about three times greater during drought periods than during normal periods (Schmidt, 1997a and 1997b).  

Within the Lower Aquifer, there is a groundwater divide in the area between Mendota and the point near the San 
Joaquin River in the Turner Island area, northeast of Los Banos. Groundwater southwest of this divide generally 
flows southwest toward Panoche Water District and Westlands Water District. Groundwater northeast of this divide 
flows to the northeast into Madera and Merced Counties. Net groundwater outflow in the Lower Aquifer under 
drought conditions has been about two and a half times greater than for normal conditions (Schmidt, 1997a and 
1997b). Based on current and historical groundwater elevation maps, groundwater barriers do not appear to exist in 
the Delta-Mendota Subbasin (DWR, 2006). 

The combined effect of pumping below the Corcoran Clay and increased leakage from the Very Shallow zone to the 
Upper Aquifer has developed a generally downward flow gradient in the Tulare Formation which changes with 
variable pumping and irrigation over time (Bertoldi et al., 1991). Periods of great groundwater level declines have 
also resulted in inelastic compaction of fine-grained materials in some locations, particularly between Los Banos and 
Mendota, potentially resulting in considerable decreases (between 1.5 and 6 times) in permeability of clay members 
within the Tulare Formation, including the Corcoran Clay (Bertoldi et al., 1991). However, the number of wells 
penetrating the Corcoran Clay may be enabling vertical hydraulic communication across the Corcoran Clay aquitard 
and other clay layers (Davis et al., 1959; Davis et al., 1964). 

5.2.8 Water Quality 

Groundwater in the Delta-Mendota Subbasin is characterized by mixed sulfate to bicarbonate water types in the 
northern and central portion of the Subbasin, with areas of sodium chloride and sodium sulfate waters in the central 
and southern portions (DWR, 2003). Total Dissolved Solids (TDS) values range from 400 to 1,600 mg/L in the 
northern portion, and 730 to 6,000 mg/L in the southern portion of the Delta-Mendota Subbasin (Hotchkiss and 
Balding, 1971). The Department of Health Services (DHS), which monitors Title 22 water quality standards, reports 
TDS values in 44 public supply wells in the Subbasin ranging in value from 210 to 1,750 mg/L, with an average value 
of 770 mg/L. Shallow, saline groundwater also occurs within about 10 feet of the ground surface over a large portion 
of the Delta-Mendota Subbasin. There are also localized areas of high iron, fluoride, nitrate, selenium, and boron in 
the Delta-Mendota Subbasin (Hotchkiss and Balding, 1971). 
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5.2.8.1 Historic Water Quality 

Alluvial sediments derived from west-side streams are composed of material derived from serpentine, shale, and 
sandstone parent rock, which results in soil and groundwater types entirely different from those on the east side of 
the San Joaquin Valley (LSCE, 2015). In contrast with the siliceous mineralogy of the alluvial sands and gravels on 
the eastern side of the Central Valley that are derived from the Sierra granitic rocks (which are coarser and more 
resistant to chemical dissolution), the sulfate and carbonate shales and sandstones of Coast Range sediments on 
the western side are more susceptible to dissolution processes. Some soils and sediments within the western San 
Joaquin Valley that are derived from marine rocks of the Coast Range have notably high concentrations of naturally-
occurring nitrogen, with particularly higher nitrate concentrations in younger alluvial sediments (Strathouse and 
Sposito, 1980; Sullivan et al., 1979). These naturally-occurring nitrogen sources may contribute to nitrate 
concentrations in groundwater within the Delta-Mendota Subbasin, although it is not well known where this may 
occur and to what degree. Naturally-high concentrations of total dissolved solids (TDS) in groundwater are known to 
have existed historically within parts of the Subbasin due to the geochemistry of the Coast Range rocks, the resulting 
naturally-high TDS of recharge derived from Coast Range streams, the dissolvable materials within the alluvial fan 
complexes, and the naturally-poor draining conditions which tend to concentrate salts in the system. The chemical 
quality of waters in the Coast Range streams can be closely correlated with the geologic units within their respective 
catchments. Groundwater flows discharging from these marine and non-marine rocks into streams introduce a variety 
of dissolved constituents, resulting in variable groundwater types. The water quality and chemical makeup in 
westside streams can be highly saline, especially in more northern streams, including Corral Hollow and Del Puerto 
Creeks, where historical baseflow TDS concentrations have typically exceeded 1,000 milligrams per liter (mg/L) with 
measured concentrations as high as 1,790 mg/L (Hotchkiss and Balding, 1971). This is in contrast with TDS 
concentrations typically below 175 mg/L in streams draining from the Sierras. The contribution of water associated 
with these Coast Range sediments has resulted in naturally-high salinity in groundwater within and around the Delta-
Mendota Subbasin, which has been recognized as early as the 1900s (Mendenhall et al., 1916). Groundwater in 
some areas within the immediate vicinity of the San Joaquin River is influenced by lower-salinity surface water 
discharging from the east side of the San Joaquin Valley Groundwater Basin (Davis et al., 1957). 

Areas of historical high saline groundwater documented by Mendenhall et al. (1916) indicate somewhat high TDS 
concentrations approaching or greater than 1,000 mg/L in wells sampled throughout many parts of the Delta-
Mendota Subbasin. Areas of locally higher TDS concentrations (1,500-2,400 mg/L) have existed between Mendota 
and Los Banos; whereas the trend in deeper groundwater (average well depth of 450 feet) south of Mendota 
indicates slightly lower historical salinity conditions, but still somewhat high with an average TDS concentration of 
greater than 1,000 mg/L. In the northern part of the Subbasin, north of Gustine, the average historical TDS 
concentration of wells was also relatively high (930 mg/L). Historically low TDS concentrations (<500 mg/L) existed in 
groundwater from wells with an average depth of 209 feet in the central Subbasin area between Los Banos and 
Gustine.  

The general chemical composition of groundwater in the Subbasin is variable based on location and depth. 
Groundwater within the Upper Aquifer is largely characterized as transitional type with less area characterized as 
predominantly of chloride, bicarbonate, and sulfate water types. Transitional water types, in which no single anion 
represents more than 50 percent of the reactive anions, occurs in many different combinations with greatly ranging 
TDS concentrations. Chloride type waters occur generally in grasslands areas east of Gustine and around Dos 
Palos, with sodium chloride water present in northern areas near Tracy and also extending south from Dos Palos. 
These waters also exhibit greatly varying salinity with typical TDS concentrations, ranging from less than 500 mg/L to 
greater than 10,000 mg/L and of high sodium makeup (50-75 percent of cations present) (Hotchkiss and Balding, 
1971). Areas of bicarbonate groundwater within the Upper Aquifer of relatively lower TDS concentrations are directly 
associated with intermittent streams of the Coast Range near Del Puerto, Orestimba, San Luis, and Los Banos 
Creeks. Sulfate water in the central and southern Subbasin areas has TDS concentrations decreasing from west 
(1,200 mg/L) to east (700 mg/L) towards the San Joaquin River, similar to the bicarbonate water areas, although 
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areas of sulfate water south of Dos Palos have much higher TDS concentrations (1,900 to 86,500 mg/L) (Hotchkiss 
and Balding, 1971). 

Groundwater in the Lower Aquifer below the Corcoran Clay is also spatially variable, consisting of mostly transitional 
sulfate waters in the northern part of the Delta-Mendota Subbasin to more sodium-rich water further south in the 
grasslands areas. In the northern part of the Delta-Mendota Subbasin, the Lower Aquifer exhibits relatively lower 
TDS concentrations, ranging from 400 to 1,600 mg/L, with a sulfate-chloride type makeup near the valley margin 
trending to sulfate-bicarbonate type near the valley axis. Farther south, TDS concentrations in the Lower Aquifer 
increase with values ranging as high as 6,000 mg/L of high sodium content (Hotchkiss and Balding, 1971). 

Natural conditions of groundwater salinity exist throughout the Upper and Lower Aquifers as a result of the 
contribution of salts from recharge off the Coast Range mountains. Surface water and groundwater flowing over and 
through Coast Range sediments of marine origin have dissolved naturally-occurring salts, contributing to the 
historical and current presence of salinity in groundwater within the Delta-Mendota Subbasin. In addition to natural 
salinity contributed from the Coast Range sediments, a number of other mechanisms are believed to further 
contribute to increased salinity in the groundwater in the region. Poorly draining soil conditions are extensive within 
the southern and eastern areas of the Subbasin, extending from the vicinity of Tranquillity to near Gustine, and these 
types of soil, combined with a shallow water table, contribute to a build-up of soil salinity. 

5.2.8.2 Recent Groundwater Quality 

Primary constituents of concern within the Delta-Mendota Subbasin are nitrates, TDS, and pesticides. In the 
Grassland Drainage Area and southern portions of the Subbasin, both selenium and boron are naturally occurring 
and are managed to mitigate impacts to irrigated agriculture. The maximum detected concentrations, as well as 
recent (2014) concentrations, of these constituents are discussed in the following subsections (LSCE, 2015 and 
LSCE, 2016). 

5.2.8.2.1 Nitrate Concentrations 

The maximum nitrate (as N) concentrations observed in all wells throughout the Delta-Mendota Subbasin are 
depicted in Figure 5-21. The majority of wells have maximum concentrations below 5 mg/L; however, several areas 
exist with a greater density of wells with maximum concentrations exceeding the primary maximum contaminant level 
(MCL) of 10 mg/L (as N), especially in the area immediately south of Los Banos and trending northwest along 
Highway 33 to north of Patterson. Historical and current land use in this area consists mainly of alfalfa, almonds, 
cotton, corn, and tomatoes. There are a few wells around Dos Palos and southward toward Tranquillity with 
maximum nitrate concentrations exceeding the MCL, but most concentrations are non-detect. Figure 5-22 shows the 
most recent nitrate concentrations (~2000 to 2014) in all the wells in the Subbasin. The overall picture illustrated by 
the nitrate data in Figure 5-22 is very similar, though slightly improving, to that seen in Figure 5-21 for maximum 
nitrate concentrations.  

Above Corcoran Clay 

Figure 5-23 depicts maximum nitrate concentrations above the Corcoran Clay. Available data are limited for shallow 
wells above the Corcoran Clay, though the majority of the nitrate concentrations are below the nitrate (as N) MCL of 
10 mg/L. The few wells that do exceed the MCL do not have a consistent spatial pattern, except in the southern 
central portion of the Subbasin where the majority of the drainage water in very shallow wells has maximum 
concentrations exceeding the MCL of 10 mg/L. Compared to shallow wells (typically less than 50 feet deep), deeper 
wells in the Upper Aquifer (ranging in depth from 50 feet to the top of the Corcoran Clay) have more wells with 
maximum nitrate concentrations exceeding the MCL. The majority of these exceedances extend from south of Los 
Banos northwestward to north of Patterson. Wells around Dos Palos and southeast of Tranquillity tend to have lower 
concentrations of nitrate, typically less than 2.5 mg/L. Similar spatial patterns are evident in shallow wells presenting 
the most recent nitrate concentrations, although several wells near Los Banos and Patterson indicate recently 
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improved nitrate concentrations (Figure 5-24). The most recent nitrate concentrations in shallow Upper Aquifer wells 
are lower at many sample locations in the area northeast and east of Los Banos. The most recent nitrate 
concentrations in deeper wells throughout the Upper Aquifer show the same pattern as the maximum concentrations; 
however, a fewer number of these wells have concentrations exceeding 10 mg/L. 

Tile drains located predominantly in the southern portion of the Subbasin are designed to capture applied water that 
percolates below the root zone and to drain the water table in areas where it is perched or very shallow. 
Consequently, it is expected that water sampled from tile drains and from very shallow wells (less than 15 feet) would 
exhibit higher concentrations of nitrate resulting from land use practices. The most recent nitrate concentrations in 
deeper wells appear to be slightly improved relative to the maximum concentrations as fewer wells show most recent 
values above 10 mg/L compared to the maximum nitrate concentrations. Nevertheless, the spatial patterns in the 
most recent nitrate concentrations shown in Figure 5-24 are similar to the maximum concentrations evident in Figure 
5-23. 

Below Corcoran Clay 

Less data are available relating to nitrate concentrations below the Corcoran Clay as compared to above the 
Corcoran Clay, primarily because most irrigation wells in the Subbasin (from which the predominance of data are 
available) are completed in the Upper Aquifer. Figure 5-25 displays the maximum nitrate concentrations in wells 
interpreted to be in the Lower Aquifer and shows the lack of data southwest of Los Banos. As is evident in Figure 5-
25, most wells in the Lower Aquifer, from Gustine to north of Patterson and west of Highway 33, have a maximum 
nitrate (as N) concentration above 5 mg/L. However, in the most recent nitrate data, a fewer number of the Lower 
Aquifer wells have concentrations exceeding 10 mg/L (Figure 5-26). Limited and scattered wells south of Gustine 
show a maximum nitrate concentration of less than 5 mg/L. Clusters of higher nitrate concentrations in the Lower 
Aquifer are generally concentrated in areas where the Corcoran Clay is either thin or non-existent as seen in Figure 
5-25, most notably to the west and northwest of Gustine. 

Composite Wells 

As seen in Figure 5-27, the maximum nitrate concentrations in the composite wells (wells screened both above and 
below the Corcoran Clay) are mostly above 5 mg/L nitrate as N. The maximum nitrate concentration data in 
composite wells are similar to the most recent data (Figure 5-28), with a few wells with recent results showing 
improved nitrate concentrations. 

Wells of Unknown Depth 

Many of the wells for which nitrate data are available could not be classified into a depth category (above or below 
the Corcoran Clay) because of the lack of information relating to well construction and type. The spatial distribution of 
nitrate concentrations in these wells of unknown depth is shown in Figures 5-29 and 5-30. The majority of these 
wells have maximum nitrate as N concentrations below 5 mg/L, although a greater density of wells with maximum 
nitrate concentrations exceeding 10 mg/L can be seen in the area south of Los Banos (Figure 5-29) and extending 
northwest along Highway 33 to north of Patterson. This area also exhibits elevated nitrate concentrations in both the 
Upper and Lower Aquifers (Figure 5-23 through Figure 5-26). Other wells exceeding 10 mg/L are more sparsely 
distributed in the area between Dos Palos and Tranquillity.  
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-21. Maximum Nitrate Concentrations, All Wells 
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Figure 5-22. Most Recent Nitrate Concentrations, All Wells 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-23. Maximum Nitrate Concentrations, Above Corcoran Clay 
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Figure 5-24. Most Recent Nitrate Concentrations, Above Corcoran Clay 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

 

Figure 5-25. Maximum Nitrate Concentrations, Below Corcoran Clay 



 

DRAFT Northern & Central Delta-Mendota GSP Region 
Groundwater Sustainability Plan 
20February2019    5-38 
 

Figure 5-26. Most Recent Nitrate Concentrations, Below Corcoran Clay 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-27. Maximum Nitrate Concentrations, Composite Wells 
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Figure 5-28. Most Recent Nitrate Concentrations, Composite Wells 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-29. Maximum Nitrate Concentrations, Wells of Unknown Depth 
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Figure 5-30. Most Recent Nitrate Concentrations, Wells of Unknown Depth 
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5.2.8.2.2 TDS Concentrations 

Figure 5-31 through Figure 5-40 present the maximum and most recent (2000-2014) TDS concentrations in wells 
within the Delta-Mendota Subbasin and indicate the general salinity of groundwater. The concentration of TDS in 
drinking water is regulated as a Secondary Drinking Water Standard and the standards are established for aesthetic 
reasons such as taste, odor, and color and not based on public health concerns. TDS concentrations in groundwater, 
as shown in Figure 5-31 through Figure 5-40, are symbolized by five classes related to the Secondary MCL (SMCL): 
less than 500 mg/L, a concentration which is equivalent to the recommended SMCL; 500 to 1,000 mg/L (1,000 mg/L 
is equivalent to the upper level of the SMCL); 1,000 to 1,500 mg/L; 1,500 to 3,000 mg/L, equivalent and greater than 
the short-term level of the SMCL; and greater than 3,000 mg/L. The spatial distribution of available TDS data is 
similar in density to the nitrate data.  

The majority of wells within Delta-Mendota Subbasin have maximum TDS concentrations below 1,000 mg/L, and a 
general spatial pattern of lower TDS from north of Dos Palos to Mendota is evident in Figure 5-31 and Figure 5-32. 
An apparent higher density of wells with TDS concentrations greater than 1,500 mg/L is evident in wells from south 
and southwest of Dos Palos, northwestward to north of Patterson (Figure 5-31). The most recent TDS 
concentrations (Figure 5-32) are generally below 1,500 mg/L indicating a slight improvement in some wells since the 
maximum TDS sample was taken. 

Above Corcoran Clay 

The majority of shallow wells in the Delta-Mendota Subbasin have TDS concentrations that are below 1,500 mg/L 
and are located near Los Banos and east of Dos Palos (Figure 5-33). Shallow wells with TDS concentrations above 
1,500 mg/L are scattered between the area south of Dos Palos to north of Patterson. The most recent TDS 
concentration data show a similar pattern (Figure 5-34) with a few shallow wells near Los Banos with improving TDS 
concentrations. No TDS data for shallow wells are available for the Mendota and Tranquillity area. Higher TDS 
concentrations (greater than 1,500 mg/L) in deeper wells above the Corcoran Clay are observed in the area south of 
Los Banos and to the north and along the San Joaquin River where poor drainage conditions may exist. TDS 
concentrations in the remaining Subbasin are largely below 1,500 mg/L (Figure 5-33). The most recent data (Figure 
5-34) show very similar patterns as the maximum concentration data with some wells showing improved TDS 
concentrations. 

The majority of very shallow wells (<50 feet in depth) in the southern-central portion of the Subbasin have 
concentrations exceeding 3,000 mg/L (Figure 5-33). Wells to the south of W. Nees Avenue and east of N. Fairfax 
Avenue have relatively lower TDS values concentrated. There is a lack of data for very shallow wells in the proximity 
of the California Aqueduct. A clear trend of decreased TDS values can be seen when comparing the most recent 
TDS concentrations with the historical maximum values for very shallow wells (Figure 5-34). The area with the 
greatest number of wells with decreased TDS values is the area bounded by the Delta-Mendota Canal, Merced-
Fresno County line, and W. Nees Avenue. For shallow wells, there is a gap in data to the north of the Delta-Mendota 
Canal (Figure 5-33). A clear trend of increasing TDS values to the east is evident in Figure 5-33 with a majority of 
the wells located to the east of N. Russell Avenue exceeding 3,000 mg/L. This is in contrast with a considerably high 
number of wells to the west of N. Russell Avenue having concentrations below 1,000 mg/L.  

TDS concentrations seem to be improving in shallow wells (Figures 5-33 and 5-34). Specifically, the most prevalent 
reductions in TDS concentrations can be observed in the area enclosed by the Delta-Mendota Canal, Merced-Fresno 
County line, W. Nees Avenue and N. Russell Avenue. TDS data for wells deeper in the Upper Aquifer are sparse 
(Figures 5-33 and 5-34); all available data points exceed 1,000 mg/L. 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-31. Maximum TDS Concentrations, All Wells 
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Figure 5-32. Most Recent TDS Concentrations, All Wells 

 



 

DRAFT Northern & Central Delta-Mendota GSP Region 
Groundwater Sustainability Plan 
20February2019    5-46 
 

 
Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-33. Maximum TDS Concentrations, Above Corcoran Clay 
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Figure 5-34. Most Recent TDS Concentrations, Above Corcoran Clay 
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Below Corcoran Clay 

As seen in Figure 5-35 and Figure 5-36, TDS concentration data for wells below the Corcoran Clay are limited 
compared to above the Corcoran Clay well data and are notably scarce between Los Banos and Tranquillity. 
However, TDS concentrations north of Los Banos indicate overall lower salinity in the Lower Aquifer than is evident in 
the Upper Aquifer. A majority of the wells in the Lower Aquifer show maximum TDS concentrations below 1,500 mg/L 
with maximum TDS concentrations below 1,000 mg/L in most wells along the northwestern edge of the Delta-
Mendota Subbasin (Figure 5-35). A few wells with TDS concentrations above 1,500 mg/L are scattered between Los 
Banos and north of Patterson. The most recent data (Figure 5-36) highlight the same patterns evident in the 
maximum concentration data. Few TDS concentration data exist southeast of Los Banos for the Lower Aquifer, 
although the minimally available data suggest deeper TDS concentrations in these areas are mostly less than 1,500 
mg/L. 

In the south-central portion of the Subbasin, the majority of data points from the Lower Aquifer exceed 1,000 mg/L 
(Figure 5-35). Wells with data are dispersed throughout this portion of the Subbasin with very little data available 
north of the Delta-Mendota Canal. A similar data distribution is seen in Figure 5-36 with very little data available 
north of the Delta-Mendota Canal. Most recent TDS concentrations also reflect historic maximums with most samples 
exceeding 1,000 mg/L. 

Composite Wells 

Figure 5-37 depicts maximum TDS concentration data for composite wells screened both above and below the 
Corcoran Clay, whereas Figure 5-38 presents the most recent concentration data for composite wells. Very few TDS 
concentrations are available for the composite well category, but most results are below 1,500 mg/L. 

Wells of Unknown Depth 

As shown in Figure 5-39 and Figure 5-40, much TDS concentration data exist for wells of unknown depth. These 
figures show a similar pattern to the Upper Aquifer TDS Concentration maps (Figures 5-33 and 5-34) with the 
exception of a band of wells that exceed 1,500 mg/L south of Dos Palos and also south of Mendota that may be 
related to the saline front originating in the Coast Range. Several areas with higher densities of wells with lower TDS 
concentrations can be seen in Figure 5-39 and Figure 5-40. The area north of Dos Palos, and also the area between 
Dos Palos and Mendota, have a particularly high density of wells of unknown depth with lower TDS concentrations 
that are mostly less than 1,000 mg/L. 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-35. Maximum TDS Concentrations, Below Corcoran Clay 
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Figure 5-36. Most Recent TDS Concentrations, Below Corcoran Clay 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-37. Maximum TDS Concentrations, Composite Wells 
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Figure 5-38. Most Recent TDS Concentrations, Composite Wells 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-39. Maximum TDS Concentrations, Wells of Unknown Depth 
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Figure 5-40. Most Recent TDS Concentrations, Wells of Unknown Depth 
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5.2.8.2.3 Pesticides 

Pesticide concentration data for the Delta-Mendota Subbasin are limited to data obtained from the California 
Department of Pesticide Regulation (DPR), as originally presented in LSCE (2015) and LSCE (2016). Pesticide data 
available from DPR are for wells, but locations are only provided at the spatial resolution of the PLSS section in 
which the well is located and well depths are not reported or available for most wells. Figure 5-41 shows the 
locations of sections where wells have been sampled for pesticides and where pesticide test results are reported by 
DPR and include sections that may only be partially within the Subbasin. Because well locations are not provided 
with these pesticide data, it is possible that wells in sections that are only partly within the subbasin actually fall 
outside of the Subbasin.  

Sections with detected concentrations of pesticides exceeding levels provided in the State Water Resources Control 
Board (SWRCB) Water Quality Goals Online Database are symbolized red in Figure 5-41; sections where pesticide 
detections have occurred at concentrations below the identified exceedance threshold are symbolized as orange, 
and green sections signify areas where pesticides were not detected. Figure 5-41 shows all available pesticide 
sample data from DPR within the Delta-Mendota Subbasin. Table 5-1 summarizes pesticides that have been 
detected in wells that are in sections that overlap with the Subbasin completely or partially, as reported in the DPR 
database. The threshold values used as a basis for identifying pesticide exceedances are also included in Table 5-1. 
The thresholds used to define pesticide exceedances were based first on a California Primary MCL; otherwise, the 
California Notification (action) Level and U.S. EPA Health and Water Quality advisory concentrations were used for 
comparison, as available. 

Data for a total of 475 wells (in 258 PLSS sections) tested for pesticides in the study area were available from DPR. 
Of the 475 wells tested, eight unique wells had detectable concentrations of a pesticide (Table 5-1). As shown in 
Table 5-1, 486 instances of pesticide detections were recorded within the Delta-Mendota Subbasin; however, some 
wells had detectable concentrations of multiple pesticides. Of the 258 sections that had wells tested, 62 sections had 
wells with detectable concentrations of a pesticide and 6 sections had wells with exceedances. As shown in Figure 
5-41, a higher density of pesticide detections and exceedances has occurred in the northern part of the Delta-
Mendota Subbasin, from south of Gustine to north of Patterson. 
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Figure 5-41. Pesticide Detections and Exceedances by Section 
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Table 5-1. Summary of Pesticide Detections and Exceedances 

Pesticide 
Wells 

Sampled 

Wells 
with 

Detection 

Number of 
Sample 

Detections 
Wells with 

Exceedance 
Sections 
Sampled 

Sections 
with 

Detection 

Sections 
with 

Exceedance 

Concentration in Samples with 
Detections (µg/L) 

Exceedance 
Threshold1 

(µg/L) 

Basis for 
Exceedance 
Threshold1 Average Minimum Maximum 

1,2‐Dichloropropane 
(Propylene Dichloride) 204 1 1 0 129 1 0 0.039 0.039 0.039 5   

2,6‐Diethylaniline 45 1 1 0 34 1 0 0.005 0.005 0.005 ‐ ‐ 
2‐Hydroxycyclohexyl 
Hexazinone 8 1 1 0 6 1 0 0.126 0.126 0.126 ‐ ‐ 

3,4‐Dichloro Aniline 45 5 5 0 34 4 0 0.048 0.004 0.215 ‐ ‐ 

3,5‐Dichloro Aniline 40 1 1 0 30 1 0 0.004 0.004 0.004 ‐ ‐ 
ACET 
(Deisopropylatrazine) 68 1 1 0 46 1 0 0.052 0.052 0.052 ‐ ‐ 

Alachlor ESA 40 18 23 0 28 11 0 0.53 0.05 1.38 4 WI DNR PAL 

Alachlor OXA 36 1 2 0 24 1 0 0.051 0.05 0.051 ‐ ‐ 

Atrazine 314 10 14 0 189 8 0 0.063 0.006 0.2 1 
CA Primary 

MCL 

Carbon Disulfide 64 3 3 0 43 3 0 0.373 0.03 1.06 160 

California 
State 

Notification 
(Action) Level 

Chlorthal‐Dimethyl 52 1 1 0 40 1 0 0.004 0.004 0.004 ‐ ‐ 
DBCP 
(Dibromochloropropane) 214 15 292 2 123 10 2 0.234 0.005 10.1 0.2 

CA Primary 
MCL 

Deethyl‐Atrazine (DEA) 113 11 11 0 80 9 0 0.012 0.005 0.028 ‐ ‐ 
Diaminochlorotriazine 
(DACT) 60 1 1 0 38 1 0 0.091 0.091 0.091 ‐ ‐ 

Diuron 165 7 17 0 104 7 0 0.204 0.07 0.73 2 

USEPA Health 
Advisory 
Cancer2 

EPTC 57 5 5 0 43 5 0 0.03 0.008 0.074 40 
MN HBV 
(Chronic) 

Ethylene Dibromide 158 3 6 3 98 3 3 0.266 0.08 0.48 0.05 
CA Primary 

MCL 

Hexazinone 148 10 11 0 94 9 0 0.047 0.009 0.094 ‐ ‐ 
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Pesticide 
Wells 

Sampled 

Wells 
with 

Detection 

Number of 
Sample 

Detections 
Wells with 

Exceedance 
Sections 
Sampled 

Sections 
with 

Detection 

Sections 
with 

Exceedance 

Concentration in Samples with 
Detections (µg/L) 

Exceedance 
Threshold1 

(µg/L) 

Basis for 
Exceedance 
Threshold1 Average Minimum Maximum 

Metalaxyl 47 2 2 0 36 1 0 0.035 0.015 0.054 ‐ ‐ 

Metolachlor 133 4 4 0 73 2 0 0.024 0.013 0.045 44 

U.S. EPA 
Water Quality 

Advisory 
Concentration3 

Metolachlor ESA 36 25 31 0 24 17 0 2.928 0.05 24 ‐ ‐ 

Metolachlor OXA 36 11 15 0 24 8 0 0.473 0.05 2.65 ‐ ‐ 

Molinate 114 3 3 0 59 3 0 0.01 0.007 0.01 20 
CA Primary 

MCL 

Prometon 236 8 8 0 157 8 0 4.413 0.021 13.4 ‐ ‐ 

Prometryn 217 2 2 0 136 2 0 0.004 0.001 0.006 ‐ ‐ 

Simazine 309 22 24 1 183 19 1 0.59 0.004 6.8 4 
CA Primary 

MCL 

Tebuthiuron 60 1 1 0 48 1 0 0.011 0.011 0.011 ‐ ‐ 
“-“ No threshold established or identified 
1. Source of threshold: California Environmental Protection Agency, State Water Resources Control Board, Compilation of Water Quality Goals 

(https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/) 
2. USEPA Health Advisory, Cancer Risk Level. Likely to be carcinogenic to humans. 
3. National Recommended Ambient Water Quality Criteria to protect human health from consumption of water and aquatic organisms, cancer risk level 
Reference: Western San Joaquin River Watershed Groundwater Quality Assessment Report (LSCE, 2015).and Grassland Drainage Area Groundwater Quality Assessment Report (LSCE, 2016) 

  

https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/
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5.2.8.2.4 Selenium and Boron 

Although both selenium and boron are naturally occurring in the Delta-Mendota Subbasin and are not necessarily a 
product of impacts from irrigated agriculture, understanding the patterns and trends of their concentrations in 
groundwater within the Subbasin is helpful for the management of irrigated agriculture, particularly as it relates to 
sources of selenium in drainage water and boron concentrations in groundwater used for irrigation. Selenium is a 
natural element commonly found in soils and also occurring in groundwater. High selenium concentrations in 
groundwater and drainage water, especially in the southern portion of the Subbasin, have been a persistent issue. 
Selenium is an essential nutrient for humans; however, high concentrations can present health concerns. Selenium 
has a Primary MCL for drinking water of 50 micrograms per liter (μg/L) and a California Public Health Goal of 30 μg/L. 
Selenium can be toxic for aquatic wildlife at considerably lower levels and selenium concentrations in discharges of 
drainage water to surface waterways regulated under the Grassland Bypass Project Water Discharge Requirements 
(WDRs) have thresholds below the MCL and Public Health Goal. 

Boron has no drinking water MCL, although it has a California Action Level of 1.0 mg/L and an agricultural goal of 0.7 
mg/L. Many agricultural crops are sensitive to high boron concentrations and its presence in groundwater is a 
consideration for use of groundwater for irrigation purposes. 

Figures 5-42 through 5-57 depict the historical maximum and most recent concentrations (~2000 to 2014) for 
selenium and boron in the southern portion of the Delta-Mendota Subbasin, the portion of the subbasin where these 
constituents are of key concern. These figures are also divided by primary aquifer for each of the constituents. The 
units for selenium concentrations displayed on the figures are in micrograms per liter (μg/L) whereas boron 
concentrations are presented in milligrams per liter (mg/L).  

Figure 5-42 highlights the maximum concentrations of selenium observed historically within the southern portion of 
the Subbasin. The majority of the datapoints show maximum historical concentrations exceeding the MCL of 50 μg/L, 
but an improvement is evident in the most recent concentrations of selenium in Figure 5-43. Although most locations 
exhibit concentrations above 50 μg/L, some pockets of lower selenium concentrations exist, most notably in the area 
to the northwest of the W. Nees Avenue and N. Russell Avenue intersection where concentrations are below 20 μg/L. 

Historical maximum concentration data for boron above and below the Corcoran Clay is shown in Figure 5-50, and 
the most recent data are presented in Figure 5-51. Most of these data show historical boron concentrations above 2 
mg/L, a level which is considerably above the agricultural goal of 0.7 mg/L. 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-42. Maximum Selenium Concentrations, All Wells 
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Figure 5-43. Most Recent Selenium Concentrations, All Wells 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-44. Maximum Selenium Concentrations, Above Corcoran Clay 
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Figure 5-45. Most Recent Selenium Concentrations, Above Corcoran Clay 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-46. Maximum Selenium Concentrations, Below Corcoran Clay 
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Figure 5-47. Most Recent Selenium Concentrations, Below Corcoran Clay 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-48. Maximum Selenium Concentrations, Wells of Unknown Depth 
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Figure 5-49. Most Recent Selenium Concentrations, Wells of Unknown Depth 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-50. Maximum Boron Concentrations, All Wells 
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Figure 5-51. Most Recent Boron Concentrations, All Wells 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-52. Maximum Boron Concentrations, Above Corcoran Clay 
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Figure 5-53. Most Recent Boron Concentrations, Above Corcoran Clay 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-54. Maximum Boron Concentrations, Below Corcoran Clay 
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Figure 5-55. Most Recent Boron Concentrations, Below Corcoran Clay 
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Note: Maximum concentrations are based on all data collected to date for the identified wells. 

Figure 5-56. Maximum Boron Concentrations, Wells of Unknown Depth 
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Figure 5-57. Most Recent Boron Concentrations, Wells of Unknown Depth 
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5.2.8.3 Aquifer Use 

The Delta-Mendota Subbasin is located in the San Joaquin Valley, one of the most agriculturally productive regions 
in California and the United States. Groundwater is one of the primary source of water supply for agricultural uses 
within the Subbasin and is typically used to offset demands not met by surface water from the San Joaquin River, 
Central Valley Project and State Water Project. Groundwater is also the sole source of supply for many communities 
and cities throughout the Delta-Mendota Subbasin. 

In general, most irrigation wells and many private domestic supply wells are screened in the Upper Aquifer of the 
Subbasin. Most municipal production wells and many larger irrigation production wells in the Northern and Central 
Delta-Mendota Regions are screened in the Lower Aquifer, below the Corcoran Clay. 

5.2.9  Topography, Surface Water, Recharge, and Imported Supplies 

This section describes the topography, surface water, soils, and groundwater recharge potential in the Delta-Mendota 
Subbasin. 

5.2.9.1  Topography 

As previously described, the Delta-Mendota Subbasin lies on the western side of the Central Valley and extends from 
the San Joaquin River on the east, along the axis of the Valley, to the Coast Range divide on the west side (LSCE, 
2015). The Subbasin has ground surface elevations ranging from less than 100 feet above mean sea level (msl) 
along parts of the eastern edge to greater than 1,600 feet msl in the Coast Range mountains (Figure 5-58). Most of 
the lower elevation areas occur east of Interstate 5, in the eastern parts of the Delta-Mendota Subbasin; although 
some lower elevation areas also extend westward into the Coast Range, such as in Los Banos Creek Valley. Low 
elevation areas generally coincide with the extent of the Central Valley floor. Topography within the Delta-Mendota 
Subbasin consists largely of flat areas across the Central Valley floor, where slopes are generally less than 2 
percent, with steepening slopes to the west. The topography outside of the Central Valley floor in the Coast Range 
mountains is characterized by steeper slopes, generally greater than 6 percent. 

5.2.9.2   Surface Water Bodies 

The San Joaquin River is the primary natural surface water feature within the Delta-Mendota Subbasin, flowing from 
south to north along the eastern edge of the Subbasin (LSCE, 2015). During the 1960s, the San Joaquin River 
exhibited gaining flow conditions through much of the Subbasin (Hotchkiss and Balding, 1971). Numerous 
intermittent streams from the Coast Range enter the Delta-Mendota Subbasin from the west; however, none of these 
maintain perennial flow and only Orestimba Creek and Del Puerto Creek have channels that extend eastward to a 
junction with the San Joaquin River. Most of the flow in other notable west-side creeks, including Quinto Creek, San 
Luis Creek, Little Panoche Creek, and Los Banos Creek, is lost to infiltration (Hotchkiss and Balding, 1971). Flow 
from Los Banos and San Luis Creeks are impounded by dams on their respective systems. When flood releases are 
made from Los Banks Creek Reservoir, the vast majority of flows tend to be evacuated to the San Joaquin River as 
they tend to occur during times when demand isn’t for beneficial use. The San Luis Reservoir on San Luis Creek, 
which is located along the western boundary of the Delta-Mendota Subbasin, is an artificial water storage facility for 
the Central Valley Project and California State Water Project and has no notable natural surface water inflows. 
Outflows from the reservoir go into the system of federal and state operated canals and aqueducts comprising the 
Central Valley and California State Water Projects. Surface water use within the Delta-Mendota Subbasin is derived 
largely from water deliveries provided by these projects, including from the California Aqueduct (sometimes referred 
to as San Luis Canal) and Delta-Mendota Canal, and also from the San Joaquin River (Figure 5-59). 
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Figure 5-58. Ground Surface Elevation, Delta-Mendota Subbasin 
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Figure 5-59. Surface Water Features, Delta-Mendota Subbasin 

 



 

DRAFT Northern & Central Delta-Mendota GSP Region 
Groundwater Sustainability Plan 
20February2019    5-79 
 

5.2.9.3 Soils 

The predominant soil hydrologic groups within the Delta-Mendota Subbasin are soil types C and D (Figure 5-60). 
Group C soils have moderately high runoff potential when thoroughly wet (NRCS, 2009) with water transmission 
through the soil somewhat restricted. Group C soils typically have between 20 percent and 40 percent clay and less 
than 50 percent sand and have loam, silt loam, sandy clay loam, clay loam, and silty clay loam textures. Group D 
soils have a high runoff potential when thoroughly wet and water movement through the soil is restricted or very 
restricted. Group D soils typically have greater than 40 percent clay, less than 50 percent sand, and have clayey 
textures. In some areas, they also have high shrink-swell potential.  

Soil hydraulic conductivity groups are closely related to soil drainage characteristics and hydraulic conductivity. The 
fine-grained floodplain deposits present across much of the southeastern area of the Subbasin are evidenced as 
soils with lower hydraulic conductivity in Figure 5-20 and accordingly, these characteristics also make these areas 
poorly drained. Poorly draining soil conditions are extensive within the southern and eastern areas of the Subbasin 
extending from the vicinity of Tranquillity to near Gustine. As early as the 1950s, farmers in parts of the western San 
Joaquin Valley began implementing structural and land treatment approaches to manage areas with poorly drained 
soils and the associated shallow water table and build-up of soil salinity (Fio, 1994; Hotchkiss and Balding, 1971). 
Soils in the northern and western parts of the Delta-Mendota Subbasin exhibit better drainage characteristics, 
although areas of poorly drained soils are also present in the north and west in proximity to surface water courses, 
including most notably directly adjacent to the San Joaquin River and Los Banos Creek channels. Many of the upland 
soils, which are of generally coarser texture and located proximal to sediment sources derived from the Coast Range 
hill slopes, are characterized as moderately well drained. 

Groundwater recharge potential on agricultural land based on the Soil Agricultural Groundwater Banking Index 
(SAGBI) is shown in Figure 5-62. The SAGBI is based on five major factors: deep percolation, root zone residence 
time, topography, chemical limitations, and soil surface conditions. The predominant recharge potential classification 
throughout the Delta-Mendota Subbasin ranges from Moderately Poor to Very Poor (571,572 acres out of 731,820 
acres of agricultural and grazing land, or about 78%). Along the eastern portion of the Subbasin, the recharge 
potential is generally poorer than the western portion of the Subbasin, which contains soils with higher recharge 
potential (Excellent, Good, and Moderately Good). 

In areas with low hydraulic conductivity, corresponding to areas without adequate natural drainage, tile drains are 
present to remove shallow groundwater from the rooting zone. Known tile drain locations are shown in Figure 5-61, 
which are primarily located along the eastern boundary of the Delta-Mendota Subbasin as well as the southern 
portion of the Subbasin in the Grassland Drainage Area. The Grassland Drainage Area contains a tile drainage 
system as part of the Grassland Bypass Project (also known as the San Joaquin River Improvement Project) to route 
drainage water through the Grassland Bypass Channel, which is then used for irrigated agriculture with a high salinity 
tolerance. 

5.2.9.4   Areas of Recharge, Potential Recharge, and Groundwater Discharge Areas 

The primary process for groundwater recharge within the Central Valley floor area is from percolation of applied 
irrigation water, although some groundwater subbasin recharge does occur in the Delta-Mendota Subbasin along the 
western boundary due to mountain front recharge. Within the Northern and Central Delta-Mendota Regions, SAGBI 
data categorizes 103,524 acres out of 288,785 acres (36%) of agricultural and grazing land within the regions as 
having Excellent, Good, or Moderately Good (Figure 5-50) recharge properties, and 185,261 acres out of 288,785 
acres (or 64%) of agricultural and grazing land as having Moderately Poor, Poor, or Very Poor recharge properties.  
Of the 36% of land categorized as either having Excellent, Good, or Moderately Good recharge properties, the 
Northern and Central Delta-Mendota Regions contain the majority of the land in the Subbasin with the highest 
recharge potential, with 5,106 acres out of 7,916 total acres (64%) of land classified as having Excellent recharge 
properties. “Modified” SAGBI data shows higher potential for recharge than unmodified SAGBI data because the 
modified data assumes that soils have been or will be ripped to a depth of six feet, which can break up fine grained 
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materials at the surface to improve percolation. The modified data set was determined to more accurately represent 
the Delta-Mendota Subbasin due to the heavy presence of agriculture. In almost all cases, recharge from applied 
water on irrigated lands recharges the Upper Aquifer of the Subbasin. 

The Corcoran Clay is a known barrier restricting vertical flow between the Upper and Lower Aquifers (Figures 5-17 
and 5-18). Therefore, recharge of the Lower Aquifer is most likely restricted where the Corcoran Clay is present, 
including across most of the Central Valley floor. Primary recharge areas to the Lower Aquifer are most likely in 
western parts of the Central Valley floor, particularly in the vicinity and west of Los Banos, Orestimba, and Del Puerto 
Creeks, along the western margin of the Subbasin. 

Groundwater discharge areas are identified as springs located within the Delta-Mendota Subbasin and the San 
Joaquin River. Figure 5-62 shows the location of historic springs identified by USGS. There are only six 
springs/seeps identified by USGS, which are located in the southwestern corner of the Subbasin.  The springs shown 
represent a dataset collected by USGS and are not a comprehensive map of springs in the Subbasin.  

5.2.9.5   Imported Supplies 

Both the California Aqueduct and Delta-Mendota Canal run the length of the Delta-Mendota Subbasin, primarily 
following the Interstate 5 corridor (Figure 5-63). The following water purveyors in the Delta-Mendota Subbasin 
receive water from the Central Valley Project via the Delta-Mendota Canal: Central California Irrigation District, 
Columbia Canal Company, Del Puerto Water District, Eagle Field Water District, Firebaugh Canal Water District, 
Fresno Slough Water District, Grassland Water District, Laguna Water District, Mercy Springs Water District, Oro 
Loma Water District, Pacheco Water District, Panoche Water District, Patterson Irrigation District, San Luis Canal 
Company, San Luis Water District, Tranquillity Irrigation District, Turner Island Water District, West Stanislaus 
Irrigation District. Oak Flat Water District is the only recipient of State Water Project (SWP) water in the Delta-
Mendota Subbasin. Oak Flat Water District initially bought into the SWP in 1968 and has a contracted Table A annual 
volume of 5,700 AF. 
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Figure 5-60. Hydrologic Soil Groups, Delta-Mendota Subbasin 
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Figure 5-61. Tile Drains, Delta-Mendota Subbasin 
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Figure 5-62. Recharge Areas, Seeps and Springs, Delta-Mendota Subbasin 
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Figure 5-63. Imported Supplies, Delta-Mendota Subbasin 
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