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EXPLANATION 2014 WATER TABLE Surface water in these basins is minimal and normally is limited to ephemeral flow GEOHYDROLOGY fault zone impedes groundwater movement both in the shallow alluvial aquifer and in the Twelve short-term hydrographs were constructed from data collected in the Mojave River Lewis, R.E., 1972, Ground-water resources of the Yucca Valley—Joshua Tree area, San
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Data for static water levels measured in about 610 wells during March—April 2014 by the
U.S. Geological Survey (USGS), the Mojave Water Agency (MWA), and other local water
districts were compiled to construct this regional water-table map. This map shows the
elevation of the water table and general direction of groundwater movement in and around the
Mojave River and Morongo groundwater basins. Water levels recorded by the USGS and
MWA staff were measured and compiled according to the procedures described in the Ground-
water Technical Procedures of the U.S. Geological Survey (Cunningham and Schalk, 2011).
Water-level data submitted by cooperating local water districts were collected by using
procedures established by the corresponding agency and were compiled according to the
procedures described in the Groundwater Technical Procedures of the U.S. Geological Survey
(Cunningham and Schalk, 2011). All data were compared to historical data for quality-
assurance purposes. Water-level contours from the 2012 water-level map (Teague and others,
2014) were used as a guide to interpret and shape the 2014 water-level contours in areas where
2014 water-level data were not available; these contours are shown as dashed (approximate)
on this water-table map. Water-level data and contours are shown for the Warren subbasin in
the Morongo groundwater basin in greater detail on inset A.

The water table is the surface at which the fluid pressure in the pores of a porous medium
is exactly atmospheric (Freeze and Cherry, 1979). The water table is defined by the level of
the water surface in wells that just penetrate the top of the water body (Lohman, 1972). The

during winter and spring storms and discharge from perennial springs in some areas of the
Morongo groundwater basin. The major source of surface water is the Mojave River;
however, its flow is unpredictable and not a dependable source for water supply because
most of the 100-mile river channel is usually dry. The lack of notable surface-water
resources has resulted in the use of groundwater as the primary water source for private,
agricultural, and municipal supply. Because of increasing urbanization, demands on local
water supplies have created overdraft conditions in some areas of the desert basins. Greatly
lowered water levels have the potential to induce or renew land subsidence in the Mojave
River and Morongo groundwater basins.

MOJAVE RIVER GROUNDWATER BASIN

The Mojave River groundwater basin has an area of approximately 1,400 square miles
that extends from the San Bernardino and the San Gabriel Mountains in the south to north of
Harper and Coyote Lakes (dry). The groundwater basin is bordered on the west by Antelope
Valley and shares its southeastern boundary with the Morongo groundwater basin. For
water-management purposes, the Mojave River groundwater basin was divided into five
subareas, partially based on the Mojave River drainage basin boundary: Oeste, Alto, Este,
Centro, and Baja (fig. 2).
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The boundaries of the Mojave River and the Morongo groundwater basins generally are
defined by the contact between the water-bearing, unconsolidated deposits and the
surrounding and underlying, non-water-bearing, consolidated igneous and metamorphic rocks.
The groundwater system in the Mojave River Basin consists of two interconnected unconfined
aquifers—a floodplain aquifer and an underlying and surrounding regional aquifer, which are
part of the Basin and Range aquifers in southern California. The most productive aquifer is the
floodplain aquifer, which is composed of permeable, young, river deposits of Holocene age
and older river deposits of Pleistocene age. This aquifer is as much as 200 ft thick and yields
most of the groundwater pumped from the Mojave River Basin (Stamos and others, 2001).
The most widespread aquifer in the area is the regional aquifer; it is composed of unconsoli-
dated older alluvium and fan deposits of Pleistocene to Tertiary age. In some places, the
regional aquifer also consists of partly consolidated to consolidated sedimentary deposits of
Tertiary age. The regional aquifer is as much as 1,000 ft thick. Other geologic units, such as
bedrock and lake deposits, commonly contain groundwater, but they are not considered
reliable sources of groundwater in the study area.

The Mojave River and Morongo groundwater basins are separated by the Helendale
Fault, which acts as a barrier to groundwater flow near Lucerne Valley. The regional aquifer in
the Morongo groundwater basin consists of continental deposits of Quaternary and Tertiary
age that are as much as 10,000 ft deep (Moyle, 1984). For a more comprehensive description

underlying regional aquifer. East of the Camp Rock-Harper Lake fault zone, the water-table
gradient is relatively flat where groundwater flows northeastward through the Baja subarea.
As groundwater enters the middle of the Baja subarea, however, it is impeded by the Calico-
Newberry Fault, as indicated by more than a 50-foot drop in the water table on the west side
of the fault. Water-level data from multiple-well monitoring sites on both sides of the Calico-
Newberry Fault indicate that, as in the Camp Rock-Harper Lake fault zone, groundwater flow
is impeded in both aquifers.

Subsurface flow through the Baja subarea is affected by low-permeability deposits
present at shallow depths in two locations. Near Camp Cady, fine-grained, unconsolidated
deposits near the surface that are associated with ancient Manix Lake (California Department
of Water Resources, 1967) cause an abrupt change in the water-table gradient as groundwater
flows toward Afton Canyon. At Afton Canyon, low-permeability deposits at shallow depths
below the Mojave River restrict subsurface flow, forcing groundwater to the surface before it
exits the Mojave River groundwater basin.

MORONGO GROUNDWATER BASIN
In the Morongo groundwater basin, groundwater generally flows eastward and northward

from the San Bernardino Mountains. From Pipes Wash, flow is eastward toward localized
depressions in the water table at Deadman and Mesquite (dry) Lakes. Groundwater pumping

groundwater basin between 1990 and 2014. Most hydrographs show data from wells along the
Mojave River and record the effects of seasonal recharge and discharge along the river;
artificial recharge; and evapotranspiration, which is minimal during the winter months. These
short-term hydrographs show that there has been sporadic recharge to the floodplain aquifer
from intermittent stormflows in the Mojave River in the Alto (wells 4N/3W-19G5, -31L9, and
4N/4W-01C5) and Centro (wells 9N/2W-02E1, -06P2, and 9N/3W-23F4) subareas since 1992,
but recharge from stormflows in the Baja (wells 9N/1E-10Q4 and 10N/3E-27J4) subarea has
been minimal. In the Alto transition zone, the groundwater levels near well 7N/5W-23R3 have
increased slightly as a result of recharge from treated wastewater that is discharged by the
Victor Valley Wastewater Reclamation Authority (VVWRA) about 4 miles upstream.

MORONGO GROUNDWATER BASIN

All of the long-term hydrographs for the Morongo groundwater basin showed varying
declines in water levels since the wells were first measured. Water levels have declined more
than 45 ft in the middle of the Joshua Tree subbasin since the late 1950s (well 1N/7E-32C1),
about 55 ft in part of the Reche subbasin since 1963 (well 2N/6E-18B1), about 100 ft near
Lucerne Lake (dry) in the Lucerne subbasin since the early 1950s (well SN/1W-25G1), and
about 155 ft in the eastern part of the Surprise Spring subbasin since 1952 (well 2N/7E-2C1).
Between 1951 and the early 1990s, water levels in the Warren subbasin (wells IN/5E-36K1

Bernardino County, California: U.S. Geological Survey Open-File Report 72-234, 51 p.,
http://pubs.er.usgs.gov/usgspubs/ofr/ofr72234,

Li, Zhen, and Martin, Peter, 2011, Geohydrology, simulation of regional groundwater flow,
and assessment of water-management strategies, Twentynine Palms area, California: U.S.
Geological Survey Scientific Investigations Report 2010-5249, 106 p.,
http://pubs.usgs.gov/sir/2010/5249/,
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p., http://pubs.er.usgs.gov/usgspubs/wri/wri954189
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————  Approximately located water-level measurements used for the water-level contour maps are from wells that have I I I I of the geohydrology of the groundwater basins, the reader is referred to Stamos and others by the U.S. Marine Corps Air/Ground Combat Center in the Surprise Spring subbasin has and -36K2) decreased by as much as 300 ft, but have risen substantially since 1994 in Mojave Water Agency Watermaster, 1995, First annual report of the Mojave Basin Area
more than one perforated interval in the saturated zone of the groundwater basins. Although (2001). . . . . . created a groundwater depression that has changed the direction of groundwater movement response to artificial recharge with imported water through the use of ponds at the Hi-Desert Watermaster 1993—1994, v. II, accessed November 2, 2015, at
"""""" Concealed these wells can have different perforated zones, the measured water levels from the zones Perched grqundwater has been 1dent1ﬁed in four areas of the Mojave River and Morongo locally. From washes along the northern front of the San Bernardino Mountains, flow is Water District recharge site (Stamos and others, 2013; fig. 3). http://www.mojavewater.org/files/1 Voll194.pdf.
h 1 . ¢ 1 . were within about 10 feet (ft) and, therefore, reasonably represent the water-table elevation. ground\yater basins. Perched groundwater is unconfined groundwater separated from an northeastward to the pumping depression in the Lucerne subbasin and to the Soggy, Melville, Mojave Water Agency Watermaster, 2015, Twenty-first annual report of the Mojave Basin
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water flows eastward. Water-level data from multiple-well monitoring sites indicate that the
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