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South Coast Hydrologic Region
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Figure 31   South Coast Hydrologic Region
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8-4 Elsinore

8-5 San Jacinto

8-6 Hemet Lake Valley

8-7 Big Meadows Valley

8-8 Seven Oaks Valley

8-9 Bear Valley

9-1 San Juan Valley

9-2 San Mateo Valley

9-3 San Onofre Valley

9-4 Santa Margarita Valley

9-5 Temecula Valley

9-6 Coahuila Valley

9-7 San Luis Rey Valley

9-8 Warner Valley

9-9 Escondido Valley

9-10 San Pasqual Valley

9-11 Santa Maria Valley

9-12 San Dieguito Creek

9-13 Poway Valley

9-14 Mission Valley

9-15 San Diego River Valley

9-16 El Cajon Valley

9-17 Sweetwater Valley

9-18 Otay Valley

9-19 Tijuana Basin

9-22 Batiquitos Lagoon Valley

9-23 San Elijo Valley

9-24 Pamo Valley

9-25 Ranchita Town Area

9-27 Cottonwood Valley

9-28 Campo Valley

9-29 Potrero Valley

9-32 San Marcos Area

Basin/subbasin              Basin name

4-1 Upper Ojai Valley

4-2 Ojai Valley

4-3 Ventura River Valley

      4-3.01 Upper Ventura River

      4-3.02 Lower Ventura River

4-4 Santa Clara River Valley

      4-4.02 Oxnard

      4-4.03 Mound

      4-4.04 Santa Paula

      4-4.05 Fillmore

      4-4.06 Piru

      4-4.07 Santa Clara River Valley East

4-5 Acton Valley

4-6 Pleasant Valley

4-7 Arroyo Santa Rosa Valley

4-8 Las Posas Valley

4-9 Simi Valley

4-10 Conejo Valley

4-11 Coastal Plain of Los Angeles

      4-11.01 Santa Monica

      4-11.02 Hollywood

      4-11.03 West Coast

      4-11.04 Central

4-12 San Fernando Valley

4-13 San Gabriel Valley

4-15 Tierre Rejada

4-16 Hidden Valley

4-17 Lockwood Valley

4-18 Hungry Valley

4-19 Thousand Oaks Area

4-20 Russell Valley

4-22 Malibu Valley

4-23 Raymond

8-1 Coastal Plain of Orange County

8-2 Upper Santa Ana Valley

      8-2.01 Chino

      8-2.02 Cucamonga

      8-2.03 Riverside-Arlington

      8-2.04 Rialto-Colton

      8-2.05 Cajon

      8-2.06 Bunker Hill

      8-2.07 Yucaipa

      8-2.08 San Timoteo

      8-2.09 Temescal

Basins and Subbasins of the South Coast Hydrologic Region

Basin/subbasin        Basin name
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Description of the Region
The South Coast HR covers approximately 6.78 million acres (10,600 square miles) of the southern
California watershed that drains to the Pacific Ocean (Figure 31).  The HR is bounded on the west by the
Pacific Ocean and the watershed divide near the Ventura-Santa Barbara County line.  The northern boundary
corresponds to the crest of the Transverse Ranges through the San Gabriel and San Bernardino mountains.
The eastern boundary lies along the crest of the San Jacinto Mountains and low-lying hills of the Peninsular
Range that form a drainage boundary with the Colorado River HR.  The southern boundary is the
international boundary with the Republic of Mexico.  Significant geographic features include the coastal
plain, the central Transverse Ranges, the Peninsular Ranges, and the San Fernando, San Gabriel, Santa Ana
River, and Santa Clara River valleys.

The South Coast HR includes all of Orange County, most of San Diego and Los Angeles Counties, parts of
Riverside, San Bernardino, and Ventura counties, and a small amount of Kern and Santa Barbara Counties.
This HR is divided into Los Angeles, Santa Ana and San Diego subregions, RWQCBs 4, 8, and 9
respectively.  Groundwater basins are numbered according to these subregions.  Basin numbers in the Los
Angeles subregion are preceded by a 4, in Santa Ana by an 8, and in San Diego by a 9.  The Los Angeles
subregion contains the Ventura, Santa Clara, Los Angeles, and San Gabriel River drainages, Santa Ana
encompasses the Santa Ana River drainage, and San Diego includes the Santa Maria River, San Luis Rey
River and the San Diego River and other drainage systems.

According to 2000 census data, about 17 million people live within the boundaries of the South Coast HR,
approximately 50 percent of the population of California.  Because this HR amounts to only about 7 percent
of the surface area of the State, this has the highest population density of any HR in California (DWR 1998).
Major population centers include the metropolitan areas surrounding Ventura, Los Angeles, San Diego, San
Bernardino, and Riverside.

The South Coast HR has 56 delineated groundwater basins.  Twenty-one basins are in subregion 4 (Los
Angeles), eight basins in subregion 8 (Santa Ana), and 27 basins in subregion 9 (San Diego).

The Los Angeles subregion overlies 21 groundwater basins and encompasses most of Ventura and Los
Angeles counties.  Within this subregion, the Ventura River Valley, Santa Clara River Valley, and Coastal
Plain of Los Angeles basins are divided into subbasins.  The basins in the Los Angeles subregion underlie
1.01 million acres (1,580 square miles) or about 40 percent of the total surface area of the subregion.

The Santa Ana subregion overlies eight groundwater basins and encompasses most of Orange County and
parts of Los Angeles, San Bernardino, and Riverside counties.  The Upper Santa Ana Valley Groundwater
Basin is divided into nine subbasins.  Groundwater basins underlie 979,000 acres (1,520 square miles) or
about 54 percent of the Santa Ana subregion.

The San Diego subregion overlies 27 groundwater basins, encompasses most of San Diego County, and
includes parts of Orange and Riverside counties.  Groundwater basins underlie about 277,000 acres
(433 square miles) or about 11 percent of the surface of the San Diego subregion.

Overall, groundwater basins underlie about 2.27 million acres (3,530 square miles) or about 33 percent of the
South Coast HR.
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Groundwater Development
Groundwater has been used in the South Coast HR for well over 100 years.  High demand and use of
groundwater in Southern California has given rise to many disputes over management and pumping rights,
with the resolution of these cases playing a large role in the establishment and clarification of water rights
law in California.  Raymond Groundwater Basin, located in this HR, was the first adjudicated basin in the
State.  Of the 16 adjudicated basins in California, 11 are in the South Coast HR.  Groundwater provides about
23 percent of water demand in normal years and about 29 percent in drought years (DWR 1998).

Groundwater is found in unconfined alluvial aquifers in most of the basins of the San Diego subregion and
the inland basins of the Santa Ana and Los Angeles subregions.  In some larger basins, typified by those
underlying the coastal plain, groundwater occurs in multiple aquifers separated by aquitards that create
confined groundwater conditions.  Basins range in depth from tens or hundreds of feet in smaller basins, to
thousands of feet in larger basins.  The thickness of aquifers varies from tens to hundreds of feet.  Well yields
vary in this HR depending on aquifer characteristics and well location, size, and use.  Some aquifers are
capable of yielding thousands of gallons per minute to municipal wells.

Conjunctive Use
Conjunctive use of surface water and groundwater is a long-standing practice in the region.  At present, much
of the potable water used in Southern California is imported from the Colorado River and from sources in the
eastern Sierra and Northern California.  Several reservoirs are operated primarily for the purpose of storing
surface water for domestic and irrigation use, but groundwater basins are also recharged from the outflow of
some reservoirs.  The concept is to maintain streamflow over a longer period of time than would occur without
regulated flow and thus provide for increased recharge of groundwater basins.  Most of the larger basins in this
HR are highly managed, with many conjunctive use projects being developed to optimize water supply.

Coastal basins in this HR are prone to intrusion of seawater.  Seawater intrusion barriers are maintained
along the Los Angeles and Orange County sections of the coastal plain.  In Orange County, recycled water is
injected into the ground to form a mound of groundwater between the coast and the main groundwater basin.
In Los Angeles County, imported and recycled water is injected to maintain a seawater intrusion barrier.

Groundwater Quality
Groundwater in basins of the Los Angeles subregion is mainly calcium sulfate and calcium bicarbonate in
character.  Nitrate content is elevated in some parts of the subregion.  Volatile organic compounds (VOCs)
have created groundwater impairments in some of the industrialized portions of the region.  The San Gabriel
Valley and San Fernando Valley groundwater basins both have multiple sites of contamination from VOCs.
The main constituents in the contamination plumes are trichloroethylene (TCE) and tetrachloroethylene
(PCE).  Some of the locations have been declared federal Superfund sites.  Contamination plumes containing
high concentrations of TCE and PCE also occur in the Bunker Hill Subbasin of the Upper Santa Ana Valley
Groundwater Basin.  Some of these plumes are also designated as Superfund sites.  Perchlorate is emerging
as an important contaminant in several areas in the South Coast HR.

Groundwater in basins of the Santa Ana subregion is primarily calcium and sodium bicarbonate in character.
Local impairments from excess nitrate or VOCs have been recognized.  Groundwater and surface water in
the Chino Subbasin of the Santa Ana River Valley Groundwater Basin have elevated nitrate concentrations,
partly derived from a large dairy industry in that area.  In Orange County, water from the Santa Ana River
provides a large part of the groundwater replenishment.  Wetlands maintained along the Santa Ana River near
the boundary of the Upper Santa Ana River and Orange County Groundwater Basins provide effective
removal of nitrate from surface water, while maintaining critical habitat for endangered species.
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Groundwater in basins of the San Diego subregion has mainly calcium and sodium cations and bicarbonate
and sulfate anions.  Local impairments by nitrate, sulfate, and TDS are found.  Camp Pendleton Marine Base,
in the northwestern part of this subregion, is on the EPA National Priorities List for soil and groundwater
contamination by many constituents.

Water Quality in Public Supply Wells
From 1994 through 2000, 2,342 public supply water wells were sampled in 47 of the 73 basins and subbasins in
the South Coast HR.  Analyzed samples indicate that 1,360 wells, or 58 percent, met the state primary MCLs
for drinking water.  Nine-hundred-eighty-two wells, or 42 percent, have constituents that exceed one or more
MCL.  Figure 32 shows the percentages of each contaminant group that exceeded MCLs in the 982 wells.

Figure 32  MCL exceedances in public supply wells in the South Coast Hydrologic Region

Table 22 lists the three most frequently occurring contaminants in each of the six contaminant groups and
shows the number of wells in the HR that exceeded the MCL for those contaminants.

Changes from Bulletin 118-80
Several modifications from the groundwater basins presented in Bulletin 118-80 are incorporated in this
report (Table 23).  The Cajalco Valley (8-3), Jamul Valley (9-20), Las Pulgas Valley (9-21), Pine Valley (9-
26), and Tecate Valley (9-30) Groundwater Basins have been deleted in this report because they have thin
deposits of alluvium and well completion reports indicate that groundwater production is from underlying
fractured bedrock.  The Conejo Tierra Rejada Volcanic (4-21) is a volcanic aquifer and was not assigned a
basin number in this bulletin.  This is considered to be groundwater source area as discussed in Chapter 6.
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Table 22  Most frequently occurring contaminants by contaminant group
in the South Coast Hydrologic Region

Contaminant group Contaminant - # of wells Contaminant - # of wells Contaminant - # of wells
Inorganics – Primary Fluoride – 56 Thallium – 13 Aluminum – 12

Inorganics – Secondary Iron – 337 Manganese – 335 TDS – 36

Radiological Gross Alpha – 104 Uranium – 40 Radium 226 – 9 Radium 228 – 9

Nitrates Nitrate (as NO
3
) – 364 Nitrate + Nitrite – 179 Nitrate Nitrogen (NO

3
-N) – 14

Pesticides DBCP – 61 Di(2-Ethylhexyl)phthalate –5 Heptachlor – 2 EDB – 2

VOCs/SVOCs TCE – 196 PCE – 152 1,2 Dichloroethane – 89

DBCP = Dibromochloropropane
EDB = Ethylene Dibromide
VOCs = Volatile Organic Compounds
SVOCs = Semivolatile Organic Compounds

The Ventura River Valley (4-3), Santa Clara River Valley (4-4), Coastal Plain of Los Angeles (4-11), and
Upper Santa Ana Valley (8-2) Groundwater Basins have been divided into subbasins in this report.  The
extent of the San Jacinto Groundwater Basin (8-5) has been decreased because completion of Diamond
Valley Reservoir has inundated the valley.  Paloma Valley has been removed because well logs indicate
groundwater production is solely from fractured bedrock.  The Raymond Groundwater Basin (4-23) is
presented as an individual basin instead of being incorporated into the San Gabriel Valley Groundwater Basin
(4-13) because it is bounded by physical barriers and has been managed as a separate and individual
groundwater basin for many decades.  In Bulletin 118-75, groundwater basins in two different subregions
were designated the Upper Santa Ana Valley Groundwater Basin (4-14 and 8-2).  To alleviate this confusion,
basin 4-14 has been divided, with parts of the basin incorporated into the neighboring San Gabriel Valley
Groundwater Basin (4-13) and the Chino subbasin of the Upper Santa Ana Valley Groundwater Basin (8-
2.01).  The San Marcos Area Groundwater Basin (9-32) in central San Diego County is presented as a new
basin in this report.
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Table 23  Modifications since Bulletin 118-80 of groundwater basins and subbasins
in South Coast Hydrologic Region

Basin/subbasin name Number Old number
Upper Ventura River 4-3.01 4-3

Lower Ventura River 4-3.02 4-3

Oxnard 4-4.02 4-4

Mound 4-4.03 4-4

Santa Paula 4-4.04 4-4

Fillmore 4-4.05 4-4

Piru 4-4.06 4-4

Santa Clara River Valley East 4-4.07 4-4

Santa Monica 4-11.01 4-11

Hollywood 4-11.02 4-11

West Coast 4-11.03 4-11

Central 4-11.04 4-11

Upper Santa Ana Incorporated 4-14
Valley into 8-2.01 and

 4-13

Conejo-Tierra Rejada deleted 4-21
Volcanic

Raymond 4-23 4-13

Chino 8-2.01 8-2

Cucamonga 8-2.02 8-2

Riverside-Arlington 8-2.03 8-2

Rialto-Colton 8-2.04 8-2

Basin/subbasin name Number Old number
Cajon 8-2.05 8-2

Bunker Hill 8-2.06 8-2

Yucaipa 8-2.07 8-2

San Timoteo 8-2.08 8-2

Temescal 8-2.09 8-2

Cajalco Valley deleted 8-3

Tijuana Basin 9-19

Jamul Valley deleted 9-20

Las Pulgas Valley deleted 9-21

Batiquitos Lagoon 9-22
Valley

San Elijo Valley 9-23

Pamo Valley 9-24

Ranchita Town Area 9-25

Pine Valley deleted 9-26

Cottonwood Valley 9-27

Campo Valley 9-28

Potrero Valley 9-29

Tecate Valley deleted 9-30

San Marcos Area 9-32 Not
previously
identified
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Antelope Valley Groundwater Basin 
 
• Groundwater Basin Number:  6-44 
• County:  Los Angeles, Kern, San Bernardino 
• Surface Area:  1,010,000 acres (1,580 square miles) 
 
Basin Boundaries and Hydrology 
Antelope Valley Groundwater Basin underlies an extensive alluvial valley in 
the western Mojave Desert.  The elevation of the valley floor ranges from 
2,300 to 3,500 feet above sea level.  The basin is bounded on the northwest 
by the Garlock fault zone at the base of the Tehachapi Mountains and on the 
southwest by the San Andreas fault zone at the base of the San Gabriel 
Mountains.  The basin is bounded on the east by ridges, buttes, and low hills 
that form a surface and groundwater drainage divide and on the north by 
Fremont Valley Groundwater Basin at a groundwater divide approximated by 
a southeastward-trending line from the mouth of Oak Creek through Middle 
Butte to exposed bedrock near Gem Hill, and by the Rand Mountains farther 
east.  
 
Runoff in Big Rock and Little Rock Creeks from the San Gabriel Mountains 
and in Cottonwood Creek from the Tehachapi Mountains flows toward a 
closed basin at Rosamond Lake (Jennings and Strand 1969).  Rogers Lake is 
a closed basin in the northern part of Antelope Valley that collects ephemeral 
runoff from surrounding hills (Rogers 1967).  Average annual rainfall ranges 
from 5 to 10 inches. 
 
Hydrogeologic Information 
 
Water Bearing Formations 
The primary water-bearing materials are Pleistocene and Holocene age 
unconsolidated alluvial and lacustrine deposits that consist of compact 
gravels, sand, silt, and clay. These deposits are coarse and rich in gravel near 
mountains and hills, but become finer grained and better sorted toward the 
central parts of the valley (Duell 1987). Coarse alluvial deposits form the two 
main aquifers of the basin; a lower aquifer and an upper aquifer. Most of the 
clays were deposited in large perennial lakes during periods of heavy 
precipitation. These clays are interbedded with lenses of coarser water-
bearing material as thick as 20 feet; in contrast, the clay beds are as thick as 
400 feet. The lake deposits form a zone of low permeability between the 
permeable alluvium of the upper aquifer and that of the lower aquifer, 
although leakage between the two aquifers may occur (Planert and Williams 
1995). The upper aquifer, which is the primary source of groundwater for the 
valley, is generally unconfined whereas the lower aquifer is generally 
confined. Specific yield of these deposits ranges from 1 to 30 percent (KJC 
1995), and wells typically have a moderate to high ability for water well 
production. 
 
Restrictive Structures 
The Antelope Valley Groundwater Basin is composed of three large 
sediment-filled structural basins separated by extensively faulted, elevated 
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bedrock (Dibblee 1967; Londquist and others 1993). The rocks deposited in 
these basins are disrupted by strike-slip faults, normal faults, and folds, 
which are related to movement along the active San Andreas and Garlock 
fault zones.  Workers at the USGS have separated the groundwater basin into 
subbasins using faults that have a difference in groundwater elevation across 
them (Bloyd 1967; Carlson and others 1998).  
 
In addition to the Garlock and San Andreas fault zones, numerous other 
faults within the basin impede groundwater flow (Bloyd 1967; Durbin 1978; 
Carlson and others 1998).  Bloyd (1967) described eight groundwater 
subunits in this basin bounded, in part, by faults that displace the water table.  
The Randsburg-Mojave, Cottonwood, Willow Springs, Rosamond, and 
Neenach faults displace the water table in the western part of the basin 
(Bloyd 1967; Dibblee 1963; 1967; Durbin 1978; Londquist and others 1993; 
Carlson and others 1998), as does an unnamed fault in the southwestern part 
of the basin (Bloyd 1967).  The El Mirage, Spring, and Blake Ranch faults 
impede groundwater movement in the eastern part of the basin (Ikehara and 
Phillips 1994), and three unnamed faults displace the local water table in the 
southeastern part of the basin (Bloyd 1967).  A ridge of bedrock buried 
beneath the northern part of Rogers Lake is a barrier to groundwater flow 
(Bloyd 1967) in the northeastern part of the basin. 
 
Recharge 
Recharge to the basin is primarily accomplished by perennial runoff from the 
surrounding mountains and hills. Most recharge occurs at the foot of the 
mountains and hills by percolation through the head of alluvial fan systems. 
The Big Rock and Little Rock Creeks, in the southern part of the basin, 
contribute about 80 percent of runoff into the basin (Durbin 1978). Other 
minor recharge is from return of irrigation water and septic system effluent 
(Duell 1987). 
 
Groundwater Level Trends 
From 1975 through 1998, groundwater level changes ranged from an 
increase of 84 feet to a decrease of 66 feet (Carlson and Phillips 1998). The 
parts of the basin with declining water levels are along the highway 14 
corridor from Palmdale through Lancaster to Rosamond and surrounding 
Rogers Lake on Edwards Air Force Base (Carlson and Phillips 1998). 
 
Historically, groundwater in the basin flowed north from the San Gabriel 
Mountains and south and east from the Tehachapi Mountains toward 
Rosamond Lake, Rogers Lake, and Buckhorn Lake. These dry lakes are 
places where groundwater can discharge by evaporation. Because of recent 
groundwater pumping, groundwater levels and flow have been altered in 
urban areas such as Lancaster and Edwards Air Force Base. Groundwater 
pumping has caused subsidence of the ground surface as well as earth 
fissures to appear in Lancaster and on Edwards Air Force Base. By 1992, 292 
square miles of Antelope Valley had subsided more than one foot. This 
subsidence has permanently reduced aquifer-system storage by about 50,000 
acre-feet (Sneed and Galloway 2000; Ikehara and Phillips 1994). 
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Groundwater Storage 
Groundwater Storage Capacity. The total storage capacity has been 
reported at 68,000,000 af (Planert and Williams 1995) and 70,000,000 af 
(DWR 1975).  For the part of the basin between 20 and 220 feet in depth, the 
storage capacity has been reported to be 5,400,000 af (Bader 1969). 
 
Groundwater Budget (Type A) 
Though a current groundwater budget for the Antelope Valley Groundwater 
Basin is not available, Durbin (1978) produced a mathematical model for this 
basin. In addition, Planert and Williams (1995) report 25,803 af of urban 
extraction and 1,006 af of agricultural extraction for 1992. Fuller (2000) 
reports an average natural recharge of about 48,000 af, and KJC (1995) 
reports a range in annual natural recharge of 31,200 to 59,100 af/year. 
 
Groundwater Quality 
Characterization. Groundwater is typically calcium bicarbonate in character 
near the surrounding mountains and is sodium bicarbonate or sodium sulfate 
character in the central part of the basin (Duell 1987). In the eastern part of 
the basin, the upper aquifer has sodium-calcium bicarbonate type water and 
the lower aquifer has sodium bicarbonate type water (Bader 1969). TDS 
content in the basin averages 300 mg/L and ranges from 200 to 800 mg/L 
(KJC 1995). Data from 213 public supply wells show an average TDS 
content of 374 mg/L and ranges from 123 to 1,970 mg/L. 
 
Impairments.  High levels of boron and nitrates have been observed (JKC 
1995).  
 
Water Quality in Public Supply Wells 
Constituent Group1 Number of 

wells sampled2 
Number of wells with a 

concentration above an MCL3 
Inorganics – Primary 214 25 

Radiological 183 6 

Nitrates 243 8 

Pesticides 207 2 

VOCs and SVOCs 207 4 

Inorganics – Secondary 214 39 
1 A description of each member in the constituent groups and a generalized 
discussion of the relevance of these groups are included in California’s Groundwater 
– Bulletin 118 by DWR (2003). 
2 Represents distinct number of wells sampled as required under DHS Title 22 
program from 1994 through 2000. 
3 Each well reported with a concentration above an MCL was confirmed with a 
second detection above an MCL.  This information is intended as an indicator of the 
types of activities that cause contamination in a given basin.  It represents the water 
quality at the sample location.  It does not indicate the water quality delivered to the 
consumer.  More detailed drinking water quality information can be obtained from the 
local water purveyor and its annual Consumer Confidence Report. 
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Well Production Characteristics 
Well yields (gal/min) 

Municipal/Irrigation Range to 7,500 gal/min Average: 286 gal/min 

Total depths (ft) 

Domestic   

Municipal/Irrigation   

 
Active Monitoring Data 
Agency Parameter Number of wells 

/measurement frequency 
USGS Groundwater levels 262 

USGS Miscellaneous water 
quality 

10 

Department of 
Health Services and 
cooperators 

Title 22 water quality 248 

 
Basin Management 
Groundwater 
management: 

The Antelope Valley Water Group is an ad hoc 
coalition that plays a large role in groundwater 
management for this basin. They are 
developing an AB3030 plan for this basin.  

Water agencies  

   Public Boron Community Services District, Desert 
Lake Community Service District, Los Angeles 
County Water Works, Littlerock Creek Irrigation 
District, Mojave Public Utility District, North 
Edwards Water District, Palmdale Water 
District, Quartz Hill Water District, Rosamond 
Community Service District, San Bernardino 
CountyService Area No. 70L 

   Private Antelope Valley Water Company, Edgemont 
Acres Mutual Water Company, Evergreen 
Mutual Water Company, Land Project Mutual 
Water Company, Landale Mutual Water 
Company, Oak Springs Valley Water Company, 
Sunnyside Farms Mutual Water Company, 
White Fence Farms Mutual Water Company 

 
References Cited 
Bader, J. S. 1969. Ground-Water Data as of 1967, South Lahontan Subregion, California. U.S. 

Geological Survey Open File Report. 25 p. 

California Department of Water Resources (DWR). 1975. California’s Ground Water. Bulletin 
118. 135 p. 

Carlson, Carl S. and Steven P. Phillips. 1998. Water-Level Changes (1975-1998) in the 
Antelope Valley, California. U.S. Geological Survey Open File Report 98-561. 

Dibblee, T. W., Jr. 1967. Areal geology of the Western Mojave Desert, California. U. S. 
Geological Survey Professional Paper 522. 153 p. 

Duell, L. F., Jr. 1987. Geohydrology of the Antelope Valley Area California and design for a 
ground-water-quality monitoring network. U. S. Geological Survey Water-Resources 
Investigations Report 84-4081. 72 p. 



South Lahontan Hydrologic Region  California’s Groundwater 
Antelope Valley Groundwater Basin  Bulletin 118 

Last update 2/27/04 

Durbin, T. J. 1978. Calibration of a mathematical model of the Antelope Valley ground-water 
basin, California. U. S. Geological Survey Water-Supply Paper 2046. 51 p. 

Fuller, Russ, Antelope Valley – East Kern Water Agency. 2000. Oral communication with D. 
Gamon, Department of Water Resources, Southern District. October 2000. 

Ikehara, M.E. and Phillips, S.P. 1994. Determination of Land Subsidence Related to Ground-
Water-Level Declines Using Global Positioning System and Leveling Surveys in 
Antelope Valley, Los Angeles and Kern Counties, California, 1992. U.S. Geological 
Survey Water-Resources Investigations Report 94-4184. 101 p. 

Kennedy/Jenks Consultants (KJC). 1995. Antelope Valley Water Resources Study. 
Consultant’s report prepared for the Antelope Valley Water Group, November 1995. 

Londquist, C.J., D.L. Rewis, D. L. Galloway, and W. F. McCaffery. 1993. Hydrogeology and 
land subsidence, Edwards Air Force Base, Antelope Valley, California, January 1989-
December 1991. U.S. Geological Survey Water-Resources Investigations Report 93-
4114. 74 p.  

Planert, Michael, and John S. Williams. 1995. Ground Water Atlas of the United States – 
Segment 1 California Nevada. U. S. Geological Survey Hydrologic Investigations Atlas 
730-B.  

Sneed, Michelle, and D. L. Galloway. 2000. Aquifer-System Compaction and Land 
Subsidence: Measurements, Analyses, and Simulations-the Holly Site, Edwards Air 
Force Base, Antelope Valley, California. U.S. Geological Survey Water Resources 
Investigations Report 00-4015. 65 p. 

 

Additional References 
California Department of Water Resources (DWR), Southern District. 1968. Ground-water 

and waste-water quality study, Antelope Valley, Los Angeles and Kern Counties. A report 
to Lahontan Regional Water Qualtiy Control Board, No. 6. 95 p. 

Galloway, Devin L., Steven P. Phillips, and Marti E. Ikehara. 1998. Land Subsidence and its 
Relation to Past and Future Water Supplies in Antelope Valley, California. In Borchers, 
James W. ed. Land Subsidence Case Studies and Current Research. Proceedings of the 
Dr. Joseph F. Poland Symposium. Association of Engineering Geologists. Star Publishing 
Company: Belmont, California. P. 529-539. 

Moyle, W. R. 1974. Geohydrologic Map of Southern California. U.S. Geological Survey 
Water-Resources Investigations 48-73. 

Templin, William, E., Phillips, Steven P, Cherry, Daniel E., DeBortoli, Myrna L., and others. 
1994. Land Use and Water Use in the Antelope Valley, California. U.S. Geological 
Survey Water-Resources Investigations Report 94-4208. 97 p. 

Errata 
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Fremont Valley Groundwater Basin 
 
• Groundwater Basin Number:  6-46 
• County: Kern, San Bernardino 
• Surface Area:  335,000 acres (523 square miles) 
 
Basin Boundaries and Hydrology 
Fremont Valley Groundwater Basin underlies Fremont Valley in eastern 
Kern County and northwestern San Bernardino County. The basin is bounded 
on the northwest by the Garlock fault zone against impermeable crystalline 
rocks of the El Paso Mountains and the Sierra Nevada.  This basin is 
bounded on the east by crystalline rocks of the Summit Range, Red 
Mountain, Lava Mountains, Rand Mountains, Castle Butte, Bissel Hills, and 
Rosamond Hills. The basin is bounded on the southwest by the Antelope 
Valley Groundwater Basin along a groundwater divide approximated by a 
line connecting the mouth of Oak Creek through Middle Butte to exposed 
basement rock near Gem Hill.  
 
Average annual rainfall in the Fremont Valley ranges from 4 to 12 inches. 
Surface water in Fremont Valley drains toward Koehn (dry) Lake; however, 
surface drainage overlying the southwesternmost part of the basin is 
southward toward the town of Rosamond. 
 
Hydrogeologic Information 
 
Water Bearing Formations 
Both Quaternary alluvium and lacustrine deposits are water-bearing; 
however, the alluvium is the most important water-bearing material in the 
basin (DWR 1969). Alluvium is about 1,190 feet thick (Bader 1969; DWR 
1964) along the margin of the basin and thins toward the middle of the basin, 
where it is interbedded with thick layers of lacustrine silt and clay near 
Koehn Lake. Groundwater in the alluvium is generally unconfined, although 
locally confined conditions occur near Koehn Lake (DWR 1964). Average 
well yield is about 530 gpm with a maximum yield of 2,580 gpm (DWR 
1975).  
 
Restrictive Structures  
The Garlock and El Paso fault zones, which extend along the foothills of the 
Sierra Nevada and El Paso Mountains, form restrictive groundwater barriers 
on the west and northwest sides of the basin (Dibblee 1967). The Cantil 
Valley fault traverses the northeast part of the basin, but its effect on 
groundwater is not known. The Muroc fault traverses the central part of the 
basin and forms a partial barrier to groundwater flow (DWR 1964). 
 
Recharge Areas  
Natural recharge of the basin includes percolation of ephemeral streams that 
flow from the Sierra Nevada. The general groundwater flow direction is 
toward Koehn Lake at the center of the valley (Bader 1969; DWR 1964). 
There is no appreciable quantity of groundwater flowing out of the basin 
(Bader 1969). 
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Groundwater Level Trends 
In the southwestern part of the basin, groundwater flows from near Oak 
Creek northward toward the town of Mojave and continues under the surface 
drainage divide toward Koehn Lake.  Elsewhere in Fremont Valley 
Groundwater Basin, groundwater flows toward Koehn Lake. 
 
A hydrograph for one well west of Koehn Lake indicates a decline in 
groundwater level of about 92 feet between 1960 and 1980. During 1980 
through 1998, the water level stabilized in this well, fluctuating about 4 feet. 
Hydrographs indicate that groundwater elevations declined in the 
southwestern part of the basin about 9 feet between 1957 and 1999, in the 
center of the basin about 5 feet between 1967 and 1998, in the northwest part 
of the basin about 6 feet between 1979 and 1997, and east of Koehn Lake 
about 25 feet between 1967 and 1999. 
 
Groundwater Storage 
Groundwater Storage Capacity. The total storage capacity of the basin is 
calculated to be 4,800,000 af (DWR 1975). 
 
Groundwater in Storage. Unknown. 
 
Groundwater Budget (Type C) 
Average annual well pumping was about 32,000 acre-feet during the 1950s 
through early 1960s (DWR 1964). 
 
Groundwater Quality 
Characterization. Groundwater is sodium bicarbonate character in the 
southeastern part of the basin and sodium bicarbonate or calcium-sodium 
sulfate character in the southwest part of the basin. Groundwater is sodium 
sulfate-bicarbonate to sodium chloride character in the northern part of the 
basin.  Groundwater character is complex with variable mixtures of sodium, 
calcium, chloride, sulfate, and bicarbonate in the central portion of the basin 
(DWR 1964).  
 
TDS content ranges from 400 to 700 mg/L in the southeastern part of the 
basin, 800 to 1,000 mg/L in the southwest part of the basin, and 350 to 1,100 
mg/L in the northern part of the basin (DWR 1964). Data from 10 public 
supply wells in the basin show an average TDS content of 596 mg/L and a 
range of 398 to 1,400 mg/L. 
 
Impairments. Groundwater in parts of the basin has high concentrations of 
fluoride and sodium. Groundwater near Koehn Lake has sodium and chloride 
concentrations of 10,000 and 14,000 mg/L respectively (DWR 1964). TDS 
concentrations near Koehn Lake reach 100,000 mg/L (Bader 1969; DWR 
1969). 
 
 
 
 
 
 



South Lahontan Hydrologic Region  California’s Groundwater 
Fremont Valley Groundwater Basin  Bulletin 118 

Last update 2/27/04 

Water Quality in Public Supply Wells 
Constituent Group1 Number of 

wells sampled2 
Number of wells with a 

concentration above an MCL3 
Inorganics – Primary 14 0 

Radiological 11 0 

Nitrates 15 0 

Pesticides 13 0 

VOCs and SVOCs 12 0 

Inorganics – Secondary 14 5 
1 A description of each member in the constituent groups and a generalized 
discussion of the relevance of these groups are included in California’s Groundwater 
– Bulletin 118 by DWR (2003). 
2 Represents distinct number of wells sampled as required under DHS Title 22 
program from 1994 through 2000. 
3 Each well reported with a concentration above an MCL was confirmed with a 
second detection above an MCL.  This information is intended as an indicator of the 
types of activities that cause contamination in a given basin.  It represents the water 
quality at the sample location.  It does not indicate the water quality delivered to the 
consumer.  More detailed drinking water quality information can be obtained from the 
local water purveyor and its annual Consumer Confidence Report. 
 
Well Production characteristics 

Well yields (gal/min) 

Municipal/Irrigation Maximum: 4,000 Average: 500 (DWR 
1964) 

Total depths (ft) 

Domestic   

Municipal/Irrigation   

 
Active Monitoring Data 
Agency Parameter Number of wells 

/measurement frequency 
USGS Groundwater levels, 

Miscellaneous water 
quality 

23 wells 

Department of 
Health Services and 
cooperators 

Title 22 water quality 13 wells 

 
Basin Management 
Groundwater management:  

Water agencies  

   Public  

   Private California Water Service Company 
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Errata 
Substantive changes made to the basin description will be noted here. 
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Acton Valley Groundwater Basin 
 

• Groundwater Basin Number: 4-5 
• County:  Los Angeles 
• Surface Area: 8,270 acres  (12.9 square miles) 
 
Basin Boundaries and Hydrology 
The Acton Valley Groundwater Basin is bounded by the Sierra Pelona on the 
north and the San Gabriel Mountains on the south, east, and west.  The valley 
is drained by the Santa Clara River.  Average annual precipitation ranges 
from 10 to 16 inches. 
 
Hydrogeologic Information 
Water Bearing Formations 
Groundwater in the basin is unconfined and found in alluvium and stream 
terrace deposits.   
 
Alluvium.  Holocene age alluvium consists of unconsolidated, poorly 
bedded, poorly sorted to sorted sand, gravel, silt, and clay with some cobbles 
and boulders.  It is thickest in the channel of the Santa Clara River, thinning 
both east and west of the community of Acton.  It attains a maximum 
thickness of 225 feet near Acton (Slade 1990; DWR 1993).  Specific yield 
ranges from 10 to 19 percent in the alluvium (Slade 1990). 
 
Terrace Deposits.  Pleistocene age terrace deposits consist of crudely 
stratified, poorly consolidated, only locally cemented, angular to subangular 
detritus of local origin.  They can be found on the low-lying flanks of the 
foothills and upper reaches of the Santa Clara River tributaries.  Terrace 
deposits attain a maximum thickness of 210 feet north of Acton (Slade 1990).  
Specific yield ranges from 3 to 5 percent in the stream terrace deposits (Slade 
1990). 
 
Restrictive Structures  
The principal geologic structures in the basin are the northwest-trending 
Kashmere Valley and Acton faults and the northeast-trending Soledad fault 
system.  However, these faults are not barriers to flow in the alluvium (DWR 
1993).  
 
Recharge Areas  
The basin is recharged from deep percolation of precipitation on the valley 
floor and runoff in the Santa Clara River and its tributaries.  The basin is also 
recharged by subsurface inflow (Slade 1990; DWR 1993).  
 
Groundwater Level Trends 
Hydrographs show a general decline in groundwater levels during the 1950s 
through the mid 1970s (Slade 1990).  Water levels generally rose during the 
late 1970s through the mid 1980s, but then began declining after that (Slade 
1990).  Groundwater flows toward the channel of the Santa Clara River and 
then westward. 



Hydrologic Region South Coast   California’s Groundwater 
Acton Valley Groundwater Basin  Bulletin 118 

Last update 2/27/04 
 

 
Groundwater Storage 
Groundwater Storage Capacity.  The total storage capacity is estimated at 
40,000 af (DWR 1975).  
 
Groundwater in Storage.  The estimated amount of groundwater in storage 
ranges from a low of 14,900 af during November 1964 through December 
1965 to a high of 34,400 af during November 1983 through May 1984 (Slade 
1990). 
 
Groundwater Budget (Type A) 
Natural recharge is estimated at 650 af/yr (DWR 1975).  The total average 
annual natural recharge was estimated to be about 5,600 to 7,200 af for a 
watershed of 55,600 acres (Slade 1990).  The average annual natural 
recharge has also been estimated at 11,100 af (Geraghty & Miller, Inc. in 
Slade 1990).  A previous report considered subsurface outflow to be minimal 
or nonexistent (DWR 1968).  However another report estimated subsurface 
outflow from the alluvium to range between 2,800 af/yr for a relatively wet 
period to about 1,200 af/yr for a relatively dry period (Slade 1990).  
Groundwater extractions by major producers for municipal use in 1989 are 
assumed to total about 1,520 af and an additional 20 af were pumped for 
irrigation (Slade 1990).   
 
Groundwater Quality 
Characterization.  Groundwater in the basin is generally calcium 
bicarbonate in character.  However, in the broad valley north of Acton, 2 
wells have calcium-magnesium sulfate character and 9 wells have calcium-
magnesium bicarbonate character (Slade 1990).  Water sampled from 5 
public supply wells in the basin show an average TDS content of 
approximately 579 mg/L and a range of 424 to 712 mg/L. TDS content 
ranged from 279 to 480 mg/L during June 1988 through July 1989 (Slade 
1990).   
 
Impairments.  Water sampled from 75 wells measured during 1989 show 
high concentrations of TDS, sulfate, and chloride in the northern part of the 
basin with some of these concentrations exceeding drinking water standards 
(Slade 1990; DWR 1993).  Twater from two wells in the basin have nitrate 
concentrations that exceed drinking water standards (DWR 1968).  
 
Water Quality in Public Supply Wells 
Constituent Group1 Number of 

wells sampled2 
Number of wells with a 

concentration above an MCL3 
Inorganics – Primary 7 0 

Radiological 0 0 

Nitrates 14 1 

Pesticides 4 0 

VOCs and SVOCs 4 0 

Inorganics – Secondary 7 0 
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1 A description of each member in the constituent groups and a generalized 
discussion of the relevance of these groups are included in California’s Groundwater 
– Bulletin 118 by DWR (2003). 
2 Represents distinct number of wells sampled as required under DHS Title 22 
program from 1994 through 2000. 
3 Each well reported with a concentration above an MCL was confirmed with a 
second detection above an MCL.  This information is intended as an indicator of the 
types of activities that cause contamination in a given basin.  It represents the water 
quality at the sample location.  It does not indicate the water quality delivered to the 
consumer.  More detailed drinking water quality information can be obtained from the 
local water purveyor and its annual Consumer Confidence Report. 
 
 
 
Well Characteristics 

Well yields (gal/min) 

Municipal/Irrigation Range: to 1,000  
gal/min max   

Average:  140 gal/min 
(DWR 1975) 

Total depths (ft) 

Domestic Range:   Average:   

Municipal/Irrigation Range:   Average:   

 
Active Monitoring Data 
Agency Parameter Number of wells 

/measurement frequency 
Department of 
Health Services and 
cooperators 

Title 22 water 
quality 

7 

 
Basin Management 
Groundwater management:  

Water agencies  

   Public Los Angeles County Waterworks District No. 
37-Acton  

   Private Acton Camp, Big Dipper Water Delivery, 
Caron Brothers 
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Errata 
Changes made to the basin description will be noted here.  

 




