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COACHELLA VALLEY WATER DISTRICT 

INTRODUCTION 

This is the 9th annual Engineer's Report on Water Supply and Replenishment Assessment for 
the Mission Creek Subbasin Area of Benefit managed by the Coachella Valley Water District 
(CVWD). This program began in the 2003-2004 fiscal year and has replenished the Mission 
Creek Subbasin with a cumulative total of approximately 93,794 acre-feet (AF) of supplemental 
water. 

CVWD serves an area of approximately 1,000 square miles in the Coachella Valley (Valley) 
within the counties of Riverside, Imperial and San Diego. The Valley is situated in the 
northwesterly portion of California's Colorado Desert. The Valley is bordered on the west and 
north by high mountains, which provide an effective barrier against coastal storms, and which 
greatly reduce the contribution of direct precipitation to recharge the Valley's groundwater 
basin. The bulk of natural groundwater recharge comes from runoff from the adjacent 
mountains. 

The need to enhance the Valley's water supply has been recognized for many years. The 
formation of CVWD in 1918 was a direct result of the concern of residents over a plan to export 
water from the Whitewater River to Imperial Valley. The early residents of the Valley also 
recognized that action was needed to stem the decline of the water table, which was occurring 
as a result of their pumpage. This caused CVWD to enter into an agreement for construction of 
the Coachella Branch of the All American Canal (Coachella Canal or Canal) to bring Colorado 
River water to the Valley. Since 1949, the Coachella Canal has been providing water for 
irrigation use in an area generally from Indio and La Quinta southerly to the Salton Sea. 

After providing supplemental water in the southeastern part of the Valley and with the onset of 
recreational development, the need for supplemental water in the northwestern part of the 
Valley was recognized. As a result, CVWD and the Desert Water Agency (DWA) entered into 
separate contracts with the State of California (State) to ensure that water from the State Water 
Project (SWP) would be available. A direct connection from the SWP to the Valley does not 
currently exist. Therefore, CVWD and DWA entered into an agreement with the Metropolitan 
Water District of Southern California (MWD) to obtain water from the MWD Colorado River 
Aqueduct, which crosses the upper portion of the Valley near Whitewater, in exchange for 
CVWD and DWA SWP water. Since 1973, CVWD and DWA have been releasing Colorado 
River water near Whitewater to replenish groundwater in the upper portion of the Whitewater 
River Subbasin of the Valley. 

In 1976, CVWD and DWA, recognizing that management of the groundwater basin in the 
western part of the Valley extended across agency boundaries, entered into a Joint Water 
Management Agreement. This agreement recognized the need to operate the groundwater 
basin as a complete unit rather than as individual segments delineated by agency boundaries. 

The Water Management Agreement calls for maximum importation of water for replenishment 
of groundwater basins within defined Water Management Areas. The Agreement also requires 
collection of data necessary for sound management of all water resources within these same 
Water Management Areas. 
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The Water Management Agreement was developed following numerous investigations 
regarding the groundwater supply within the Valley. Those investigations are addressed in 
previous reports (Engineer's Reports on Water Supply and Replenishment Assessment for 
Coachella Valley Water District, 1980-1981 through 2010-2011). 

Both CVWD and DWA are permitted by the State Water Code to replenish groundwater basins 
and to levy and collect water replenishment assessments from any groundwater extractor or 
surface water diverter (aside from exempt producers) within their jurisdictions who benefits from 
replenishment of groundwater. CVWD began assessment of groundwater producers within the 
Whitewater River Subbasin in fiscal year 1980-1981, and DWA began its assessment program 
in fiscal year 1978-1979. The two agencies are not required to implement assessment 
procedures jointly or identically. 

Due to continuing overdraft conditions in the Mission Creek Subbasin, located northerly of the 
Whitewater River Subbasin, CVWD and DWA began constructing facilities to replenish the 
Mission Creek Subbasin in October 2001, in accordance with applicable law. Facilities were 
completed in June 2002 and in December 2002, DWA and CVWD began recharge activities in 
the Mission Creek Subbasin. 

The State Water Code requires completion of an Engineer's Report regarding the 
Replenishment Program before CVWD can levy and collect groundwater replenishment 
assessments. The report shall include the condition of groundwater supplies, the need for 
groundwater replenishment, the Area of Benefit, water production within said area, and 
replenishment assessments to be levied upon said water production. It shall also contain 
recommendations regarding the replenishment program including the source and amount of 
replenishment water and related costs. The first Engineer's Report for the Mission Creek 
Subbasin Area of Benefit was completed in April 2003. 

The purpose of this report is to update the groundwater supply conditions and current 
replenishment program and to establish a replenishment assessment for CVWD's Mission 
Creek Subbasin Area of Benefit for the upcoming fiscal year. 

GROUNDWATER BASIN DESCRIPTION 

Geology 

The Coachella Valley Groundwater Basin, as described by the California Department of Water 
Resources (DWR), is bounded on the north and east by non-waterbearing crystalline rocks of 
the San Bernardino and Little San Bernardino Mountains and on the south and west by the 
crystalline rocks of the Santa Rosa and San Jacinto Mountains. At the west end of the San 
Gorgonio Pass, between Beaumont and Banning, the basin boundary is defined by a surface 
drainage divide separating the Coachella Valley Groundwater Basin from the Beaumont 
Groundwater Basin of the Upper Santa Ana drainage area. 

The lower boundary is formed primarily by the watershed of the Mecca Hills and by the 
northwest shoreline of the Salton Sea running between the Santa Rosa Mountains and 
Mortmar. Between the Salton Sea and Travertine Rock, at the base of the Santa Rosa 
Mountains, the lower boundary coincides with the Riverside/Imperial County Line. 
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Southerly of the lower boundary, at Mortmar and at Travertine Rock, the subsurface materials 
are predominantly fine grained and low in permeability; although groundwater is present, it is 
not readily extractable. A zone of transition exists at these boundaries; to the north the 
subsurface materials are coarser and more readily yield groundwater. 

Although there is interflow of groundwater throughout the groundwater basin, fault barriers, 
constrictions in the basin profile and areas of low permeability limit and control movement of 
groundwater. Based on these factors, the groundwater basin has been divided into Subbasins 
and Subareas as described by DWR in 1964 and the United States Geological Survey (USGS) 
in 1971. 

The Subbasins present in the Valley are Mission Creek, Desert Hot Springs, Garnet Hill and 
Whitewater River (Indio) Subbasins. The Subbasins, with their groundwater storage reservoirs, 
are defined without regard to water quantity or quality. They delineate areas underlain by 
formations which readily yield the stored water through water wells and offer natural reservoirs 
for the regulation of water supplies. 

The boundaries between Subbasins within the groundwater basin are generally based upon 
faults that are effective barriers to the lateral movement of groundwater. Minor Subareas have 
also been delineated, based on one or more of the following geologic or hydrologic 
characteristics: type of water bearing formations, water quality, areas of confined groundwater, 
forebay areas, groundwater divides and surface drainage divides. 

The following is a list of the Subbasins and associated Subareas, based on the DWR and 
USGS designations: 

• Mission Creek Subbasin 

• Desert Hot Springs Subbasin 

• Garnet Hill Subbasin 

• Whitewater River (Indio) Subbasin 

o Palm Springs Subarea 

o Thermal Subarea 

o Thousand Palms Subarea 

o Oasis Subarea 

Figure 1 shows the locations of these Subbasins and Subareas. This report presents brief 
descriptions of the Desert Hot Springs Subbasin, Garnet Hill Subarea, and Whitewater River 
(Indio) Subbasin as they are located outside the area of interest for this report. A more detailed 
description of the Mission Creek Subbasin is provided in this report. 

The following are areas within the Valley where a supply of potable groundwater is not readily 
available: 
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Indio Hills area 

• Mecca Hills area 

• Barton Canyon area 

• Bombay Beach area 

• Salton City area 

MISSION CREEK SUBBASIN 

Water bearing materials underlying the Mission Creek upland comprise the Mission Creek 
Subbasin. The Subbasin is bounded on the south by the Banning Fault and on the north and 
east by the Mission Creek Fault. It is bordered on the west by non-waterbearing rocks of the 
San Bernardino Mountains. To the southeast of the Subbasin are the Indio Hills. The area 
within this boundary reflects the estimated limit of effective storage within the Subbasin. 

Both the Mission Creek Fault and the Banning Fault are effective barriers to groundwater 
movement, as evidenced by offset water levels, fault springs, and changes in vegetation. Water 
level measurements in the spring of 1961 between Well Nos. 03S05E04L02S and 
03S05E04M01S indicated a vertical difference in the groundwater table elevation of 
255 feet in a horizontal distance of 1,600 feet across the Mission Creek Fault. Similar 
measurements of Well Nos. 03S04E13H01S and 03S04E13N01S on either side of the Banning 
Fault indicated a vertical difference of 250 feet in water surface elevation over a horizontal 
distance of 4,900 feet. Water levels are higher on the north side of both faults. 

All known wells in the Subbasin were drilled in recent sands and gravels. At depths ranging 
from 20 to 170 feet, the wells pass through unconsolidated recent material and encounter semi-
consolidated and interbedded sands, gravels and silts similar to exposures of the Ocotillo 
conglomerate in the Indio Hills or the Cabazon fanglomerate exposed at Whitewater Hill. 
Although these Pleistocene deposits are the main source of water, water also occurs in recent 
alluvium where the water table is sufficiently shallow. 
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. Figure 1 Coachella Valley Groundwater Subbasins 
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Rivers and Canals 

I I Semi-waterbearing rocks 



Desert Hot Springs Subbasin 

The Desert Hot Springs Subbasin is bounded to the north by the Little San Bernardino 
Mountains and to the southeast by the Mission Creek and San Andreas Faults. The San 
Andreas Faults separates the Desert Hot Springs Subbasin from the Whitewater River 
Subbasin and serves as an effective barrier to groundwater flow. The Subbasin has been 
divided into three Subareas: Miracle Hill, Sky Valley and Fargo Canyon. The Desert Hot Springs 
Subbasin is not extensively developed except in the area of Desert Hot Springs. Relatively poor 
groundwater quality has limited the use of this Subbasin for groundwater supply. The Miracle 
Hill Subarea is characterized by hot mineralized groundwater, which supplies a number of spas 
in the area. 

Garnet Hill Subbasin 

The area northeast of the Garnet Hill Fault and the Whitewater River (Indio) Subbasin, named 
the Garnet Hill Subarea by DWR (1964), was separated as a distinct Subbasin by the USGS 
because of the effectiveness of the Banning and Garnet Hill Faults as barriers to groundwater 
movement. This is illustrated by a difference of 170 feet in groundwater level elevation in a 
horizontal distance of 3,200 feet across the Garnet Hill Fault, as measured in the Spring of 
1961. The fault does not reach the surface and is probably effective as a barrier to groundwater 
movement only below a depth of about 100 feet. 

Although some recharge to this Subbasin may come from Mission Creek and other streams 
that pass through during periods of high flood flows, the chemical character of the groundwater 
plus its direction of movement indicate that the main source of recharge to the Subbasin comes 
from the Whitewater River through the permeable deposits which underlie Whitewater Hill. 
Based on groundwater level measurements, this area is influenced by artificial recharge 
activities at the Whitewater Spreading Facilities at Windy Point. 

Whitewater River (Indio) Subbasin 

The Whitewater River Subbasin, known also as the Indio Subbasin, comprises the major 
portion of the floor of the Valley and encompasses approximately 400 square miles. Beginning 
about one mile west of the junction of State Highway 111 and Interstate 10, the Whitewater 
River (Indio) Subbasin extends southeast approximately 70 miles to the Salton Sea. The 
Subbasin is bordered on the southwest by the Santa Rosa and San Jacinto Mountains, and is 
separated from Garnet Hill Subasin, Mission Creek Subbasin, and Desert Hot Springs Subbasin 
to the north and east by the Garnet Hill and San Andreas Faults. 

The limit of the Whitewater River (Indio) Subbasin along the base of the San Jacinto Mountains 
and the northeast portion of the Santa Rosa Mountains coincides with the Coachella Valley 
Groundwater Basin boundary. The Whitewater River (Indio) Subbasin in this vicinity includes 
only the Recent terraces and alluvial fans. The Garnet Hill Fault, which extends southeastward 
from the north side of San Gorgonio Pass to the Indio Hills, is a relatively effective barrier to 
groundwater movement from the Garnet Hill Subbasin into the Whitewater River (Indio) 
Subbasin. The San Andreas Fault, extending southeastward from the junction of the Mission 
Creek and Banning Faults in the Indio Hills and continuing out of the basin on the east flank of 
the Salton Sea, is also an effective barrier to groundwater movement. 
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