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Errata for

"Planned Utilization of Water Resourcea

in Antelope Valley"

On page 4.. .col\I 1, para§raph 4, last l1, the f1&grea'--..I." tlM parenthe-
ses shuld. be (3l0., to 40 F) rathe tba (63°., to 72 P).

On pae 56, T.ble19~ last coli-, tbef1n nt--.. aM l- be Sf 161.480 acre-
f eet rathelhCII.iI~. l~6J..l...ue-feet.
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CONVERSION FACTORS

Metric to Customary System of Measurement

Quantity Metric Unit Multiply by To get customary equivalent
Length mi II imetres (mm) 0.03937 inches (in)

centimetres (em) for snow depth 0,3937 inches (in)
metres (m) 3.2808 feet (It)
kilometres (km) 0.62139 miles (m)

Area square millimetres (mm2) 0.00155 square inches (in2)
square metres (m2) 10.764 square feet (lt2)
hectares (ha) 2.4710 acres (ac)
square kilomtrs (km2) 0.3861 square miles (mi2)

Volume litres (I) 0.26417 gallons (gal)
megalitres 0.26417 million gallons (106 gal)

cubic metres (m3) 35.315 cubic feet (ft3)
cubic metres (m3) 1.308 cubic yards (yd3)

cubic metrs (m3) 0,0008107 acre-feet (ac.ft)
cubic dekametres (dam3) 0.8107 acre-feet (ac-It)
cubic hectometres (hm3) 0.8107 thousands of acre.feet
cubic ki lometres (km3) 0.81 07 millions of acre-feei

Flow cubic metres per second (m3/ s) 35.315 cubic feet per second (iI3Is)
litres per minute (I/min) 0.26417 gallons per minule (gal/min)

litres per day (I/day) 0.26417 gallons per day )(gal'day)
megalitres per day (MI/day) 0.26417 million gallons per day (mgd)

cubic metres per day (m3/day) 0.000107 acre-feet per day

Mass kilograms (kg) 2.2046 pounds (Ib)
tonne (t) 1 .1 023 tons (short, 2,000 Ib)

Velocity metres pe second (m/s) 3.2808 feet per second (i II S)
Power ki lowatts (kW) 1 .3405 horsepower (hp)
Pressure ki lopascals (kPa) 0.145054 pounds per square ¡nen (PSi)

kilopascals (kPa) 0.33456 feet head of water
Specific litres per minute per 0.08052 gallcns per minute per

capac i ty metre drawdown foot drawdown
Concentration milligrams per litre (mg/I) 1.0 parts per million

Electrical microsiemens per 1.0 micromho per centimelre
conductivity centimetre (ILS/cm)

Temperature degrees Celsius ("C) (1.8 x "C) t 32 degree Fahrenheit ( Fi
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FOREWORD

Heavy reliance on the local ground water supply is character-
ist ic of many areas in Southern California. The Antelope Valley, which
lies astride the Los Angeles, Kern, and San Bernardino County lines, is
no exception. Currently, about 90 percent of the total water supply
comes from the Valley's ground water basins. The remainder comes from
the limited local surface water and reclaimed water and increasing
amounts of imported water from the State Water Proj ect. This heavy
burden on the ground water basins has resulted in marked declines in
ground water levels in the Valley.

At the same time, the choice of Palmdale in Antelope Valley as
the site for a proposed major regional airport is expected to result in
a significant increase in population.

Recognizing the need for local agenc ies to develop water
resources management plans to cope with these two conditions, the Depart-

ment of Water Resources in 1972 undertook a comprehensive investigation
in cooperation with the County of Los Angeles and the United States
Geological Survey to examine various alternative plans for meeting future
water demands in the Valley.

The investigation entailed an inventory of the various sources
of water supply, examination of factors influencing the demand, and eval-
uation of management alternatives for 1975-2020.

From this study, a "Mobange-in-Storage" plan is recommended,
based on an evaluation of conditions that existed during the early part
of 1980. Before a final water management plan is selected by local enti-
ties, however, a final assessment of the applicability of the recommended
plan, in light of conditions that prevail at that time, should be made
by major water users and organizations entrusted with water-related
responsibilities. The leaership should be taken by the County Board of
Supervisors, with ample opportunities provided for farmers, who are most
significantly affected by any water management plan, to be heard.

To make possible implementation of a selected management plan
with full cooperation from all concerned, a financial arrangement would
be needed to make equitable distribution of both benefits and costs.
The establishment of this arrangement should be based on a study to iden-
tify the oenefited and the damged and to formulate a plan for equitable
distribution. Such a study would ensure that the selected management
plan indeed represents a beneficial choice.

J;(d( 4--~
Jack J. C~è, Chief
Sbuthern District
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SUPPLENTAL DATA

The following Technical Information Records (TIRs) were
prepared during the course of this study to document
pertinent informtion derived from the investigation.
Copies of the TIRs may be read in the Southern District
office of the Department of Water Resources, 849 South
Broadway, Los Angeles.

"A Preliminary Evaluation of Adequacy of Data for the
Formulation of a Mathemtical Water Quality Model of
Antelope Valley", TlR 1335-6A-l, 1975.

"A Preliminary Evaluation of Geologic Bases for the
Selection of Spreading Grounds in the Antelope Valley Study
Area", TIR 1335-6-A-2, 1976.

,~e1iminary Evaluation of Ground Water Quality Near
/ Litt1erock and Pearb1ossom in Antelope Valley",
i TIR 1335-6-A-3, 1976.

\,
-- ------. -" /

"A Preliminary Evaluation of Ground Water in Storage in the
Antelope Valley Ground Water Model Area", TIR 1335-6-A-4,
1977.

"A Preliminary Evaluation of Ground tvater Quality in the
Antelope Valley", TIR 1335-6-A-5, 1979.

"A Preliminary Evaluation and Inventory of Water Supplies in
the Antelope Valley", TIR 1335-6-B-l, 1978.

"A Preliminary Evaluation of Projections of Ground Water
Levels Under Alternative Operating Conditions of the
Antelope Valley Ground Water Basin", TIR l335-6-C-l, 1977.

"A Preliminary Evaluation of Historical and Projected Water
Demand, Antelope Valley", TIR 1335-6-C-2, 1977.

In addition, the U. S. Geological Survey has prepared a
report to complete the earlier phase of the investigation.
(See reference 40 in back of report.)
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I. INTRODUCTION AND SUMY

The Antelope Valley (Figure l), which is
one of the few remaining portions of
Los Angeles County with large blocks of
undeveloped level land, re ta ins por t ions
of the agricultural economy that once
dominated the county. Location and
climate have served to retard growth in
the An telope Valley. in compar ison wi th
the rapid growth which has characterized
the coastal and near coastal areas.
With the nearly complete urbanization
of these areas, new urban development
is spilling over into the Valley. The
expanding aerospace industry and proposed
international airport will accelerate
this trend.

The arid climate of the Valley, although
conducive to rapid crop growth, dictates
a heavy reliance on ground water to
satisfy the needs of both the
agricultural and urban communities.
Since 1900, when the initial steps were
taken toward the full development of
irrigated agriculture, ground water
levels have consistently declined,
especially in the heavy agricultural
pumping area centered around Lancaster
where as much as 60 metres (200 feet)
of decline have been found. Increasing
pump lifts, coupled with spreading
urbanization and the high cost of
imported water, will probably reduce
the area farmd; however, agriculture
will remain a basic part of the Valley's
economy for some time to come.

Recognizing the need to prepare a
feasible water resources magement
plan to ease the strain on the heavily
burdened gruund water supply, the
California Department of Water Resources
(DWR) , the County of Los Angeles, and
the U. S. Geological Survey (USGS) entered
into a cooperative agreement to conduct an
investigation of the Antelope Valley which
was carried out in six phases. The last
phase has been completed, and the results
of the overall investigation are reported

here. Details on the various aspects of
the study are contained in a series of
technical information records, copies of
which are available in the Southern
District office of DWR.

Objective of Investigation

The objective of this investigation was
to formulate and evaluate alternatives
for operating the Antelope Valley Ground
Water Basin as part of a comprehensive
water management plan. These
alternatives, which were developed by
DWR in close coordination with a
technical advisory commi ttee (TAC) , can
be used by the local agencies to ensure
that future water demands can be met.

Scope and Conduct of the
Investigation

The three cooperating agencies agreed to
share the cost of the investigation as
follows: The County of Los Angeles and
DWR each provided 35..9 percent of the
funds and USGS, 28.2 percent. Involved
was a resources and requirements survey
of Antelope Valley, culminating in the
development of plans for coordinated
use of the various supplies available--
ground water, imported State Water
Project (SWP) water, local surface
water, and reclaimed water. The study
area (Figure I) was chosen by the TAC
to facilitate the creation of a ground
water basin model by USGS. The time
fram for the study was 1975-2020. The
six phases of the study were:

Phase I. Collect geohydrologic data
and develop mathematical
ground water model.

Phase I I. Develop the study program
in cooperation with the TAC.

Phase III. Determine historical water
use, update population

1
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projections, and cooperate
~"ith the TAr: in select ing

water demand projections to
he used in analyzing the
alternative plans developed.

Phase H'. Evaluate the local and

imported water supplies
available including an
assessment of the probab ility
of delivering SWP water to
the Valley.

Phase V. Formulate areawide

alternative plans for water
management and, in cooperat ion
~~th the TAC, select those
plans to receive detailed
analysis.

Phase VI. Analyze the selected
al ternat ives.

Phase VII. Summarize and prepare the

final report.

Basic data such as ground water levels
were obtained from the cooperating
agencies to estimate water demand,
inventory water supplies, and examine
the economic costs of the various
alternatives. rSGS conducted field
studies and developed a finite-element
mathematical model of the ground water
basin. This model was used to examine
the flow characteristics and response
of basin ground water level elevations
under the various pumping and recharge
pat terns imposed by the alternative
plans. The economic evaluations of all
plans, as well as consideration of land
subsidence, flood hazards, and other
environmental aspects of the plans, were
done by DtlR in concert with the TAC.

In this study, USGS has applied the
term "conditions" to the various
management plans developed. Ths, in
this report, the terms "alternative
plans" and "alternative operating
condit ions" are used interchangeably.

Area of Investigat ion

The Antelope Valley, a desert basin ~:th
internal drainage, is about 64 kilornetres

(40 miles) north of dovntown Los Ange:es,
astride the Kern, Los Angeles, and Sa~
Bernardino County lines. Its rore th2~
5 200 square kilometres (2,000 square
miles) lie in the western ~fojave Deser:,
between the Coast Ranges to the west
and the Basin and Range Province to t~e
east. It is isolated from the densel::
populated coastal areas to the sout h _:
the Transverse Ranges, which include
the San Gabriel Mountains. The
Tehachapi Mountains bordering to the
northwest separate the Antelope Valley
from the rich San Joaquin Valley. ~he
Rosamond and Bissell Hill s bounå the
Valley to the north; a series of
granitic hills and buttes form the
boundary to the east.

The study area (Figure 1) was defined
by the USGS in an earlier phase of the
investigation (40)*. It differs from
the Antelope Hydrologic Unit used in
past DWR reports in that it excludes
much of the surf ace drainage north of
the Rosarond Hills including the Hojave
area. The two major communit ies are
Lancaster, with a population of 45,625,
and Palmdale, with a population of
10,417.** The bulk of the population
lives in the Palmdale-Lancaster-Quartz
Hill triangle. A small percentage
lives in the Kern Count y towns of
Rosamond, Edwards, and Boron.

The main avenues of approach to the
Valley are through Soledad Pass

(State Route 14) from the south, Tej or.
Pass (State Route 138) from the west,
and Tehachapi lass (State Route 58)
from the northwest. The Valley is
served by the Santa Fe and Southern
Pac ific railroads. The major airf ie ld 5
are Will iam J. Fox Field, north~ st c f
Lancaster, Palmdale Internat ional
Airport at Air Force Plant 42, and
Edwards Air Force Base. The Edwards

I

I

* ~umbers in parentheses refer to reports listed in the back of the report.
** Los Angeles County Planning Commission est imates as of July 1, 1978.
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SITE of proposed Palmdale International Airport is
astride the Little Rock Creek wash. In the right
foreground is the community of L ittlerock.

runways are strictly for military
traffic. The City of Los Angeles now
plans to build a major regional
airport to serve the north county at
a site near the present Palmdale
International Airport.

Geology

Antelope Valley is part of an untilted
fault block lying between the San
Andreas and Garlock faults, which
intersect near the community of Gorman
to the west. The surrouning higllands
have been uplifted considerably in
recent geologic times and have
contributed a large quantity of eroded
debris to the Valley floor.

Granitic and metamorphic rocks dominate
the San Gabriel Mount ains, wh ich rise
to 2 865 metres (9,399 feet) at Mt.
Baden-Powell on the divide. The
Tehachapi Mountains attain an elevation
of 2 433 metres (7,981 feet) at Double
Mountain.

The Valley floor is broken by remnant
peaks protruding through the alluvium
and locally termed but tes. Sedimentary
deposits fill the basin to depths of
as much as 2 400 met res (8,000 feet).
(49). Older alluvium, which composes
the bulk of the water-bearing deposits,
is locally as much as 1 500 metres
(5,000 feet) thick (40).

The elevation of the Valley floor ranges
from about 910 metres (3.000 feet) along
it s borders down to 690 metres
(2,270 feet) above sea level at Rosamond
Dry Lake and 682 metres (2,237 feet) at
Rogers Dry Lake.

Unlike other closed basins in the Mojave
Desert, such as Searles Lake, Antelope
Valley does .not generally have saline
waters with dissolved solids
concentrations greater than 3 000
milligrams per litre (mg/L). The

- - ..~ _.._.__~~ h~~.".-
~.

.~
-.

only indications of saline deposits
are around Rogers Ury Lake, in the
surface clay of Rosamond Dry Lake,
and in the soil for several kilometres
around its western and southern
per imeter (38). This alkali presumably
was deposited as ground water evaporated
in this area.

The quality of water below the 6l0-metre

(i,OOO-foot) depth penetrated by the
deepest water wells is unknown. The
existence of saline clays in the thick
sedimentary deposits underlying the
Antelope Valley other than around
Rogers Dry Lake has been speculated
upon; however, evidence from deep oil
test holes has indicated no buried
lakebeds (38).

Cli DB t e

The Antelope Valley has a semiarid
desert cl imate with cool, moist winters
and hot, dry summers. Lying in the
rainshadow of the rountains, it
receives less precipitation than the
coastal regions of Southern California,

3
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which benef it from orographic rainfall
on the windward slopes. About three-
fourths of the annual precipitation
falls from December through March.
Precipitation generally increases with
altitude, from less than 250 millimetres
(10 inches) on the Valley floor to
more than 1 GOO .millimetres (40 inches)
in the higher elevations of the San
Gabriel Mountains. The highest mean
annual precipitat ion on the Valley
floor is found in the west near Fairmont
Reservoir tv! th 380 mill imetres
(15 inches) --adequate for dry farming.
Occasionally, during summer and fall,
winds from the east will bring sudden
thundershowers and high humidity from
the Gulf of California.

The growing season in Antelope Valley
averages 215 to 245 days (61), which
is not as lengthy as that in the
Imperial Valley, San Joaquin Valley, or
coastal plains of Southern California.

There are about 350 good flying days
per year at Edwards Air Force Base (45).

Isolated from the moderating influence
of the ocean, the Valley has a climate
that is more extreme than that found
along the coast. Temperatures often
exceed 38°C (100 OF) during the summr
and may drop below freezing in winter.
They fluctuate as widely as 17° to 22°C

(~F to ~F) in a single day.
::).. ~::

Variable westerly winds prevail for
most of the year in Antelope Valley.

The mst damaging winds scour the Valley
du ring spring and early summer when
young alfalfa is vulnerable; Arizona
cypress and other shrubs are therefore
planted as windbreaks.

The Valley has an annual net atmospheric-
water deficiency, which is characteristic
of arid regions. During 1939-59, mean
annual pan evaporation at Backus Ranch
(TlON, R12W, Section 20), just north of
the study area, was 2.90 metres
(114 inches, or 9.5 feet), as measured
by the U. S. Weather Bureau (2).

4

Agricul ture and Industry

Agriculture in Antelope Valley is fairly
diversified, with the emphasis on
livestock and feed production. The
poultry industry, al though declining
in recent years, is a major part of
livestock production in the Valley.
Some of the turkey and chicken breed ing
industry in Los Angeles County moved
north to the Valley as the San Fernando
Valley was urbanized.

Wheat and barley are dry-farmed in the
western valley. These farms, ~~ ich are
heavily mechanized, average about
4.0 square kilometres (1,000 acres) in
size (45). There was a surge in
irrigated acreage when Antelope Valley-
East Kern Water Agency (AVEK) introduced
SWP water to the western Valiey in
1972 at prices competitive with the
costs of pumping ground water.

Irrigated agriculture is primar ily
concentrated in a band in the center
of the study area, avoiding the
alkal ine clay of the lower Valley.
Alfalfa is the main crop, often with
five cuttings per year. The alfalfa
hay is shipped to the Chino-ontario
dairies as well as fed to local stock.
The hay market flourished during the
past several years of drought because
the Valley's irrigated farmlands were
able to supply hay to cattlemen hurt
hy drought-stricken grasslands.
Sonetheless, the amount of land in
irrigated agriculture has generally
been declining since the mid-lY60s.

~~anufacturing is the main economic
activity in Antelope Valley. The
aerospace industry, ~ ich constitutes
the bulk of the manufacturing base, is
concentrated in the Los Angeles County
portion of the Valley. At Air Force
Plant 42 near Palmdale are a number of
civil aircraft production and testing
facilities where much of the aircraft
produced in Southern California is
tested. A recent breakdown of
employment in the Valley is shown in
Figure 2.
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FIGUR E 2

ANTELOPE VALLEY EMPLOYMENT *
RCDN tD L. B. CDTY LINE

R HKRflfr
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i aa Tt C 3.11)

IiIOT

TI)TAL EMLOYMT

Agricul ture 1 ,200 Services 7 ,788

Cons t ruc t ion 1 ,380 Mining 125

Utilities & Transportation 1 ,084 Aircraft Manufacture 10,829
Finance, Banking, Commercial 5,431
Real Estate, Insurance 3,500 Government 8 ,804

Total · 40,141

i

l
f
~
!*Source: Antelope Valley Board of Trade, 1979. Figures apply to period ending 1978.
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Edwards Air Force Base covers
1200 square kilometres (300,000 acres),
much of it within the northeastern part
of the study area. Established by the
Army as a bombing range in the 1930s,
it was converted into a flight test
center for military aircraft following
World War II. There are now production
facilities as well as sites for missile
research located at Edwards.

Gold is no longer mined at Tropico in
the Rosamond Hills, and the mining area
is now operated as a tourist attraction.
Borax is actively mined near Kramer.
Rock and gravel quarrying is conducted
in the southeastern part of the Valley
along the mountainfront. Clay used for
drilling mud formerly was mined from
Rosamnd and Rogers Dry Lakes.

Summary of Findings

Findings obtained in the Antelope Valley
inves tigat ion include:

1. The populat1on in Antelope Valley
is projected to grow from 94,000 in
1975 to 320,000 by 2020; the
amunt of irrigated land cannot
be reliably projected because
of the drastic changes in energy
and water costs.

2. Assuming that present trends
continue, the projected annual
water demand would rise from an
estimated 2J8 000 cubic dekametres
(192,600 acre-feet) in 1975 to
316 000 cubic dekametres (~S5~
acre-feet) in the yea~ 2020, an
average growth rate of 1 800 cubic
dekametres (i, 500 acre-feet) per
year. The increase in demand is
expected to be derived solely from
growth in municipal and industrial
water use because agricultural use
is predicted to remain at present
levels for the duration of the
study period.

3. Urban demand in the study area
could be reduced significantly

6

through institution of conservation

measures. In a recent study, this
reduction was estimated to be as
much as 21 percent by 2000 and
23 percent by 2020. Under these
proj ec tions, the per capita demand
would drop from the present
950 litres (250 gallons) per capita
per day to 746 litres (197 gallons)
per day by 2000 and to 730 litres

~193 gallons) per day by the year
l020. Therefore, the adj usted total
water demand in Antelope Valley
would rise to 290 000 cubic
dekametres t235,400 acre-feet)
rather than 316 000 cubic dekametres
(255,900 acre-feet), by the end of
the study period in 2020.

4. In 1975, the Antelope Valley's
sources of supply were ground water
(92.8 percent of the to tal), imported
water from the SWP (4.5 percent),
local surface runoff (2.1 percent),
and reclaimed water (0.6 percent),
to make up a total 237 580 cub ic

(192,600 acre-feet).

s. In 1976, 1 540 cubic dekametres
(l,250 acre-feet) of raelaimed
water was used beneficially
for irrigation and recreation.
Los Angeles County Sanitation
Districts are planning to provide
an additional 2 800 cubic dekametres
(2,200 acre-feet) annually of waste
water from District 14 Water
Reclamation Plant near Lancaster,
currently discharged to ponds, to
an alfalfa ranch to the west.

6. Little Rock and "818 Rock Creeks
provide approximately 5 060 cubic
dekametres (4,100 acre-feet) of
local surface water supply annuaLly.
One element of this supply network,
Little Rock Dam, Which now stores
1 233 cubic dekametres ~l ,000 acre-
feet), 1s currently being
investigated by DWR Safety of Dams
Division with respect to its safety.
The removal of this dam would
inc rease the amount of flood
runoff in Little Rock and Big
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Rock Creeks, posing a threat
to facilities in the fioodplain.

\\

7. In Antelope Valley, there are t~re
major contractors for State Water
Project water: the largest, AVEK,
had an ent itlement of 43 170 cubic
dekametres (35,000 acre-feet) in
1975, Which will increase to a
maximum of 170 720 cubic dekametres
(138,400 acre-feet) in 1991;
Littlerock Creek Irrigation District,
with 640 cubic dekametres (520 acre-
feet) in 1975 rising to 2 840 cubic
dekametres (2,300 acre-feet) in 19Y1;
and Palmdale Water District, whose
entitlement increases from 6 880
(5,580 acre-feet) in 1975 to
21 340 cubic dekamtres (17,300 acre-
feet) in 1991.

8. The Antelope Valley ground water
basin is subdivided by f~ts and
other physical features into West
Antelope, Neenach, Buttes, Finger
Buttes, Lancaster, Pearland, and
North Muroc subbasins. However,
knowledge of the basin is
incomplete.

The largest subbasin, Lancaster,
is the only one composed of a. tw-
aquifer system, the principal
(upper) aquifer and the deep (lower)
aquifer. The aquifers are separated
by a series of layers which are
mostly clay. In 1975, the principal
aquifer supplied 213 200 cubic
dekametres (172,800 acre-feet) and
the confined deep aquifer 7 200
cub ic dekametres (5,900 acre-feet)
of water to the Valley.

9. The total grOW-~er storage
capacity of ~iope Valley is
estimated to be 84 million cubic
dekametres (68 million acre-feet).
In 1975, the amount of fresh water
estimated to be in storage was
68 million cubic dekametres

(55 million acre-feet).

10. Approximately 16 million cubic
dekametres (13 million acre-feet)
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of storage was above the water
table, a large part of which is
available for future recharge
operations. Because the average
annual precipi tation is less than
250 millimetres (10 inches) on the
Valley floor, direct rainfall does
~ot contribute recharge to the
ground water basin. Natural
recharge is derived largely from
streamflow and near surface
percolation whose source is
precipitation in the surrounding
mountains. Mean annual recharge to
the basin is estimated to be 50 200
cub ic dekametres (40,700 acre-f eet) .

11. The ground water is generally ot
good quality, with total dissolved
solids (TDS) concentrations less
than 500 mg/L. the wa ter is
characteristically calcium
bicarbonate near the source
mountains tending toward sodium
bicarbonate in the north. The
water from the deep aquifer tends
to be sod ium bicarbona te in
character.

Water with IDS concentration of
1 000 T!/L or rore is found in
the North ~furoc Subbasin, around
the borders of the Lancaster
Subbasin, and in shallow wells
scattered through the basin.

12. The sampling of wells has led
to the discovery of elevated
nitrate concentrations around
the orchards of Littlerock and

Quartz Hill.

13. From the evaluation of the various
management alternatiyes (which
covered optfons ranging from total
reI iance on ground water to meet
demands to recharge of the basin
with imported water to restore
historic water levels) the follovin6
resul ts were found:

a. Use of the ground water model
indicated that the Maximum
Pumping Plan (Condition 4),
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which places total reliance
on ground water for supply,
will result in an average
basinwide decline of 24 metres
(78 feet) of water level
elevation by 2020. The plan
to re:harge the basin and
res tore his toric water level s,
Maximum Recharge Plan
(Condition 6), would yield
a rise of 35.2 metres
(115.5 feet) by 2U20. Between
these two conditions, the No-
Change-in-Storage Plan
(Condition 5) and the Full
Entitlement Plan (Condition 7)
would tend to stabilize ground
water levels.

b. The estimated total energy
consumption for 1975 to 2020
would range from 6.9 billion
kilowatthours (~~) under
the Ma imum Pumping P!a
(Condition 4) to 57.5 billion
kWh under the Maimum Recharge
Plan (Condition 6). For the
N o-Change- in-Sto rage Plan

(Condition 5), it would be
23 bill ion kWh and for the
Full Entitlement Plan

(Condition 7), 24.3 billion kW.

c. Comparing the present worth
of net costs (at ó percent
interest) for each alternative
(including costs of ground
water, imported water, and
spreading program minus the
savings in pumping costs after
2020), reveals costs which
range from $268.3 million
for the Maximum Pumping Plan
(Condi tion 4) to a maximum
$699 . 4 million for the Maximum
Recharge Plan (Condition 6).
For the No-Change-in-Storage
Plan (Condition 5), the cost
would be $364.8 million and
for the Full Entitlement Plan
(Condition 7), $391.0 million.

d. A model simulating the change
in ground water quality in

Antelope Valley cannot, at
this time, be developed
because of insufficient data.

14. Under most of the alternative
plans, the amount of land under
cultivation is likely to diminish,
assuming that imported water costs
assessed to agricultural users are
on a par with the rates appiied to
m.nicipal and industriai users.
A possible exception might be the
Maximum Recharge Plan (Condition 6)
under which ground water levels
would be restored to historic
levels--allowing farmers to operate
with smaller pumping lifts. (For
the study, it was assumed that
the area devoted to agriculture
will remain at the 1975 level for
the duration of the study per iod . )

Conclusions

Based on the findings made in this study,
the following conclusions were drawn:

I. It the management objective is to
arrive at a least-cost plan, maimum
use of ground water would be the
selection; however, to stabilize
ground water levels as soon as
possible, the coordinated use ot

ground water and SWP water would be
necessary.

2. When the new Palmdale Airport is
built, the expected resulting
increase in population will generate
additional waste water available
for reclaiming. Reclaimed water use
for agriculture will cont inue to
rise with the increased future
production of waste water if the
Los Angeles County Sanitation
Districts continue to provide it
at a price compet itive with the
cos t of pumping ground water.

3. ~ffects of flood flow in Little
Rock and Big Rock Creeks as a
result of the removal of Little
Rock Dan could be mitigated

9
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by constructing percolation ponds
and improving spreading grounds.

4. Effective water conservation measures
will reduce the cos t of operation as
well as total energy consumption in
the Antelope Valley.

s. Closer monitoring of water quality
is needed in problem areas such as
Littlerock and Quartz Hill. In this
regard, the Regional Water Quality
Control Board, Lahontan Region, has
specific objectives of an adequate
surveillance and monitoring program
to locate and identify sources of
water pollution that pose an acute,
accumulative or chronic threat to
the environment.

6. Additional geohydroiQgic--formtion--- -. . _. . - -= -.would be~eded for formulation of a
--ater~ quality model. For example J.. __
-- the èxtEmt of deep percolation of

--water from the ground surface to the
principal and deep aquifers must be

---dètermined. The degree of
interconnection between the principal
and deep aquifers must also be
defined.

Recommendations

Based on the preceding conclusions, the
following recommendations are made in
concert with the TAC:

1. The No-Change-in-Storage Plan
(Condition 5) be the plan implemented
by the local agencies to provide
maximum ensurance of a long-term
reliable supply of water for the
Antelope Valley. This plan is
feasible provided that adequate
SWP water is made available.
Although this plan uses more energy
and has a higher cos t than the
Maximum Pumping Plan (Condition 4),
the advantage is that it halts the
decline of ground water levels in
the Valley while supplying the
users with good quality SWP water.

10

2. Before a final plan is selec ted, an
assessment be made of applicability
of the plan to current condit ions.
The leadership should be taken by
the County Board of Supervisors,
with input from farmers and other
agencies entrusted with water
management responsibilities.
Establishment of an additional
water agency is not needed.

3. Urban water conservation measures
be instituted where possible as a
means of reducing water and energy
demand, thus delaying the need for
additional SWP facilities.

4. The present policy of encouraging
appropriate use of reclaimd water
as more reclaimed water becomes
available be continued.

s. F~lai~ m8get principles
be employed to mitigate possible
flooding in the floodplain and
improve ground water recharge in
the upper reaches of Little Rock
and Big Rock Washes.

6. To defend agains t the sudden onse t
of future water quality problems,
the representatives from
participating agencies develop a
plan to continue the program for
data collection and analysis. As
a part of this monitoring program,
provisions should be made for
pooling data for more detailed
study such as time-series analysis.
In portions of the Valley that are
not regularly monitored, yet in
which significant water quality
changes may be occurring, the system
of monitoring certain key wells
should be developed. Whenever
additional geohydrologic and
geochemical informtion become
available, the data should be
analyzed. Also the water quality
control plan for the Lahontan Region
should be considered in future water
quality studies.
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II. WATER DEMAu AND SUPPLIES

In conducting the investigation,
cons iderat ion was given first to
examining the factors influencing
demand, then to inventorying the
va rious sources of water supplies to
meet that demand.

Wa ter Demand

The major demands for ~ater in Antelove
Valley are for agricul tural and
municipal and industrial usi:s. The
water demand for recreational purposes
is comparat ive 1y insignificant.

Historically, municipal and industrial
use has been small. Palmdale, Lancaster,
Littlerock, and other communities were
founded to serve the local farmers. The
ra ilroad was the major industry,
connecting Valley farmers with the major
markets. Since World War II, however,
economic growth has been independent of
farming, reflecting the expansion of
military and civilian aerospace
activities, as well as the substantial
growth in Southern California as a whole.

The construction of Paludale
International Airport will have a
significant impact on future growth
rates; the Los Angeles City Department
of Airports is planning to build the
airport in the early 1980s. Most of
the land, at a cost of $80 million,
has already been purchased by the City
of Los Angeles. Although it has been
scaled down to an airport capable of
handling 12-15 million annual
passengers from the originally
envis ioned 70 million annual passengers,
it will increase the level of
development in the Valley by attracting
subsidiary industries and people.

The uncertainty and disagreement
regarding the Valley's future growth
make inevitable the publication of

conflicting population projections
and irrigated land estImates by various
State and local agencies.

P to j ect ions

From among several projections of
irrigated land for Antelope Valley
made by various agencies, the TAC
selected the projection of the Los
Angeles County Planning Comission
(Figure 3).

There has been a steady decline in
agricultural land since the 19)Os as
a result of urban encroachment,
increas ing water costs, and rising
land values. This decline halted in
1972 and the land under tillage has
even risen slightly as the result of
rising crop prices and the delivery by
AVEK of imported water to agricultural
users in the western portion of the
Valley at prices competitive with the
cost of pumping ground water. The
availab ility of imported water to
agricultural users is expected to drop
sharply after 1983 when the renewal
of SWP energy contracts sharply
increases the cost of SWP water.

With consideration of this uncertainty
in predicting future events, the TAC
elected to assume that the cultivated
land in the Valley will remain at
about 142 000 hectares l35,OOO acres)
for the projection period ot this study.
This assumption was a resonable one
when it was made at the time the study
was conducted. Howver, both the cost
of energy and prices of agricultural
produc ts could significantly affect
agriculture; therefore, continual

upd at ing is needed to develop an
appropriate projection.

Frc: among several projections of

population made by various agencies, the
most optimistic is given in the 1973

11
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Water Quality Control Plan--a
proj ection, developed by the Department
of Finance and DW. Projected is a
Valley population of 476, 000 by year
2000. The lowest growth rate is given
in the 1974 Department of Finance E-U
projection under which Antelope Valley
is es timated to have a populat ion of
106 ,000 in 2000. The Los Angeles
County Planning Commission has
projected a population of 230 ,000 in
the Antelope Valley by 2000.

The Planning Comission's population
projections were selected, with
adjuscnents to include the Kern County.

portion of the Valley and the impact
of the proposed Palmdale Internation&¡
Airport. Both the historic and
proj ected populat ions are shown in
Figure 4. The extension of the
projection to year 2020 was based on
the analyses made on the Kern County
Planning Commission's 1976 update.

On the basis of these projections,
future water demand was estimated by
using an urban unit water consumption
rate of 0.95 cubic metre (250 gallons)
per capita per day and an irrigation
water use factor of 1.45 metres
(4.75 feet). Both unit use factors were
assumed to remain constant throughout
the study period. The projected water
demand is illustrated in Figure 5 as an
extension of the historic demnd.

The total water demand in 1975 was
238 000 cubic dekametres (192,600 acre-
feet) and comprised two parts: an
agricultural demand of 205 000 cubic
dekametres (166,300 acre-feet) and a
municipal and industrial demand of
33 000 cubic dekametres
(26,300 acre-feet).

Factors That Could
Change Proj ections

Several factors could change these
proj ections:

o Improved irrigation methods and
urban water conservation efforts

..

could reduce the projected demands
for both agricultural and urban
uses. Some possib Ie means of
encouraging reduction of water use
include the institution of one or
more of the following measures:

1. Install water meters on every
pump and home connection,
providing a means of assessing
costs according to use.

2. Raise the price of water,

including adding surcharges on
peak use. A corollary would be
to raise the rates selectively
to discourage certain types of
uses such as irrigation.

3. Encourage the convers ion from
high water-consuming crops to
lower water-consuming crops.

4. Encourage the change to more
water-efficient equipment, using
select ive ta at ion or laws.

5. Continue to educate water users
to water conservation.

6. Ration water and deny it to
certain uses.

The chief crops, alfalfa and pasture,
are both sprinkler- and border-
irrigated. Water use may be reduced
by encouraging the use of more
scientifically precise management at
irrigation which may reduce the
agricultural water demand in the
Valley. Although these measures may
not effec t true saving of water
loss in the atmosphere or to a body
of unusable water, they could
postpone the need for facilities to
import water from external sources
and reduce energy consumption.

o If the growth rate induced by the
construction of the airport and by
spillover from the Coastal Plain
exceeds the county's projected rate,
the projections mae for future
municipal and industrial demand
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would be low, possibly resulting in
the planning of indequate facilities
for the distribution of water
supplies.

o On the other hand, the projections
made for agricultural water use may
be high because of the ongoing
displacement of agriculture by
soaring land values and the
concomitant property taxes, as well
as by rising energy costs for pumping
ground water.

o Even in the absence of the airport,
the diminishing area of inexpensive
real estate within the Coastal Plain
is pressing developers and
maufacturers to look to the interior
of Los Angeles County for expansion.
The Santa Clara River Valley is
already being engulfed by the
spi-llover from the Los Angeles Basin.
The relatively long distances from

14

1 991i
II

2112112G1I

mm

the Coastal Plain to Antelope Valley
have, until now, served to isolate
the area, but future advances in
commuting systems would serve to
increase the population in the Valley.

i:ffect of Water

Conservation on Total Demand

The potential reduction in the municipal
and industrial water demand of the
Antelope Valley by means of madated and
voluntary conservation measures is shown
in Table 1 for the period 1980-2020.
The reduction of demand is expected from
a combination of factors including: the
mandated reduction of line pressures
and flow rates; requirements that new
household appliances be water efficient;
more efficient exterior use includ ing
the introduction of low-water demand
plants; and lower industrial use as
older, less water-efficient equipment
is replaced.

J
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TABLE I
ANTELOPE VALLEY

REDUCTION IN WATER DEMAND THROUGH MANDATED AND
SELF-IMPOSED WATER USE REDUCTION MEASURES

In acre-feet

Potential reduction, in acre-feet
1980 1990 2000 2010 2020

Interior

New construction 140 2,840 5,440 7,500 9,100
Rehabi I itation/Replacement 0 1,260 2,920 3,100 3,200
Retrof i t 650 500 350 300 300

Subtota I 790 4,600 8,710 10,900 12,600

Exterior Use"

More efficient irrigation and elimination of 800 1,100 1,400 1 ,600 , ,800
conspicuous overwatering and waste

Expanded use of low-water demand plants 0 770 1,440 2,000 2.500
Pressure reductilJn 0 600 750 900 i ,000

Subtota i 800 2,470 3,590 4,500 5,300

Leak Detection and Repair"

Uti lity distribution system to 0 500 1,300 1,600 1,800
household and other consumer

Industrial 150 460 600 700 800

Tota I reduction 1,740 8,030 14,200 17 ,700 20,500

Total demand. no reduction
acre-feet 31.640 51 .800 66.500 79.100 89,600
ga lions per capita per day 250 250 250 250 250

Total demand. with reduction
acre.feet 29,900 43,770 52.300 61.400 69,100
gallons per capita per day 236 209 197 194 193

% Reduction 5% 16% 21% 22% 23%

'Som of thiS water percolates to usable ground wiitii, baSinS

In this investigation, initiated in 1972,
the projections of water demands,
analyses of ground water levels, and
cost anlyses of each alternative plan
were completed prior to the time when
conservat ion was to be considered a
serious management factor. Partly as
a result of the financial difficulties
of the cooperating agencies, no
recalculation was made of water levels
and costs of alternatives taking
conservation into consideration. It
may be noted that the relative merits

of the alternative plans will not be
materially changed because the impact
of water conservation on the demand
for each alternative was identical.
The estimated water demand reduction l
however, is reflected in Figure 5. The
present goal of the State is to obtain
a reduc tion of 15 percent in the per
capita use of water for urban uses.
However, studies made by the Land and
Water Use Unit of the Southern District
of DWR indicate that an estimated
21 percent reduct ion in the Antelope

1 ';
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TABLE I
REDUCTION IN MUNICIPAL AND INDUSTRIAL DEMAND
THROUGH MANDATED AND SELF-IMPOSED WATER USE

REDUCTION MEASURES
In cubic dekametres

Potential reduction, in cubic dekametres
198Q 1990 2000 2010 2020

Interior

New construction 170 3 500 6 710 9250 11 220
Rehabi I ita tion/Rep lacement 0 1 550 3600 3 820 3 950
Retrofit 800 620 430 370 370

Subtota I 970 5670 10 740 13 440 15 540

Exterior Use.

More efficient irrigation and elimination of 990 1 360 1 730 1 970 2 220
conspicuous overwatering and waste

Expanded use of low-water demand plants 0 950 1 780 2 470 3 080
Pressure reduction 0 740 920 1 110 1 230

Subtota i 990 3 050 4430 5 550 6 530

Leak Detection and Repair.

Utility distribution system to 0 620 1 600 1 970 2 220
househol d and other consumer

Industrial 190 570 740 860 990

Total reduction 2 150 9 910 17 510 21 820 25 280

Tota I demand - no reduction
cubic dekametres 39 030 63 970 82 020 97 570 110 520
litres per capita per day 950 950 950 950 950

Total demand - with reduction
cubic dekametres 36 880 54 060 64 510 75 750 85 240
I itres per capita per day 893 791 746 734 730

% Reduction 5% 16% 21% 22% 23%

. Som of ih is waier percolates to ground water basins and becoms usable.

Valley can be achieved using various
water conservation techniques, which is
the reduction used in the study. The
potential for conservation in
agricultural water use is considered to
be minor.

Water Supplies

To meet the demand, four sources of water
are avaiiable: Local surface water,

16

ground water, water imported by the SWP.
and reclaimed water tFigure 6). As
shown in Figure 7, ground water
represented 92.8 percent of the total
applied water demand in 1975. Water
imported by the SWP represents a small.
but growing portion of the total supply.
Surface and reclaimed water supply
growth rates are essentially static and
they are minor components of the total
supply.
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Local Surface Water

The major tributary watersheds to the
Antelope Valley are the San Gabriel
and Tehachapi Mountains. The San
Gabriels provide more runoff because they
are both higher and more exposed to the
moist southwesterly winds off the
Pacific. Figures 8-10 show the rainfall
characteristics at selected stations in
the Valley. Fairmont and Palmdale,
located at the base of the iountains,
were recipients of higher totals than
Lancaster, located just a few kilometres
north. These historic records show a
few unusually wet years interspersed
between many years with sub-par rainfal.

,

The mean annual runof f is estimated to
be 50 200 cubic dekametres (40,700 acre-
teet). More than half is supplied by
t~o streams: Little Rock and Big Rock
Creeks (40). Other streams from the
San Gabriel Mountains have a comb ined
mean annual flow of about 11 600 cubic
dekametres (9,400 acre-feet) per year.
Streams in the Tehachapi Mountains
provide about 9 500 cubic dekametres
(7,700 acre-feet) per year (Figure 11).

Precipitation runoff and spring flow
emerging from the iountains converge
toward the playas. Streamflow normall y
infiltrates into the pervious alluvial
fans or evaporates within several

AGRICULTURAL USE
205.1 "",3
(166,300 )

~D~.'O.l. .../
:; -: .. 5 . I ".3~~ (4,1
:: '0

~~

RECLAIMED WATER

1.5 "",3 (I ,200 )

18.2 "",3 (13,100)
LOSSES

l

( 12,000)

DISCHA"'!
TO LAND

( EVA'OIATI~.~Y

/'..

DRY LAKES

0- .fL: .'
i~.~7

~~.

~
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''AUJES IN
cubic II.Clo..t,.. - ",.

( icr. - 'Nt )

FIGURE 6 - WATER SUPPLY USED IN STUDY AREA IN 1975
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CDMPDNENTS Df WATE SUPPLY
1M 1m-

R6R I CUL TURRL RND H~ I DEHRHD
1M 1m

ãR

\
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't.SSI

2.li i

II 1 aa TtM

"'I

Surface diversions
Imported water
Rec la ¡med water
Ground water

Total

Cubic
dekametres

5060
10610
1 480

220 430

237 580

Acre-
feet

4.1 00
8.600
1 .200

178.700
192.600

Cubic
dekametres
205 140

32 440

Acre.
feet

166.300
26.300

Agricultural demand
Municipal and industrial

demand
Total 237 580 i 92.600

---- ------
SDURCES Df HUN I C I PRL , I NDUSTR I RL WRTER

IN 1m
SDURCES Df A6R I CUL TURRL WATER

IN 1m"

Cubic Acre- Cubic Acre-

dekametres .. dekametres feet-
Imported water 10 610 8.600 Surface water 5060 4.100

Ground water 21 830 17.700 Reclaimed water 1 480 1.200

Total 32 440 26 300
Ground water 1 98 600 1 6 1 .000

Total 205 140 166.300

-Does not include SWP water (above entitlements) used 
for agriculiur-\es8 thn400 acre-feet (about 400 cubic de 

kaiiw I"'i.

FIGURE 7 - BREAKDOWN OF SUPPLIES USED IN 1975

DEPARTMENT OF WATER RESOURCES, SOUTHERN OISTRICT, 1980
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FIGURE i'

MEAN ANNUAL RUNOFF FROM ANTELOPE VALLEY STREAMS.
WITHI N THE STUDY AREA

TEHACHAPIS (All Streams)

SAN GABRIE'LS
(Other Streams)

LITTLE SANTIAGO (1.7 %)

Drainaie basin
.& rea Mean annual runoff

In square ki lometru In square mi Ie_ In cubic dekametre_ In acre.feet

San Gabriel Mountains

Big Rock Creek 60 23 14 200 i i 500

Little Rock Creek 127 49 1 4 900 12. i 00

Santiago Creek 28 11 900 700

Other Streams" 451 174 1 0 700 8.700

Tehachipl Mountains

All Streams" 332 128 9500 7.700- -
Total 998 386 50 200 40.700

.Fro refennc 37
UEstlmllted runo
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kilomet res of the base of the mountains.
Flow rarely reaches the playas except
durin~ extremely wet winters or after
maj or storms. That water reaching the
iMpermeable playas is also lost to
evaporat ion.

The flow of L it tIe Rock Creek, impouded
by 38-Metre (124-foot) high Little Rock
Dam, is about equally divided between
the Lit tIe rock Creek Irrigation District
and the Palmdale Water Distr ict. They
have exclusive rights to the flow.

Lit tlerock Creek Irrigation District
also obtains ~'ater from the Cienega well
in the San Andreas fault about
3 kilometres (2 ~iles) below Little
Rock Dam, tapping the near-surface flow
of Little Rock Creek. Approximately
1 200 to 2 500 cubic dekamet res

(1,000 to 2,000 acre-feet) of water are
annually delivered from the reservoir
to local orchards by Littlerock Creek
Irrigat ion District.

The Palmdale Water District diverts about
1 400 cubic dekametres (1,100 acre-feet)
annually from Little Rock Reservoir into
a ditch terminating at Palmdale Lake,

which is now used only for recreation.
Palmdale Dam was rebuilt in 1966 to
comply with earthquake standard s,
anticipating the delivery of water from
the stol.

Three ranches, Mountain Brook, Valyermo.
and Pallett, have rights to a minimum
of 0.35 cubic metre (12.5 cubic feet)
per second from Big Rock Creek. In
1973-74, they diverted 3 700 cubic
dekametres (3,uOO acre-feet). The
remaining normal flow is either
diverted by downstream users or
per cola tes to ground water.

.1

t

Although the amount of surtace water used
by smll coimun1ties and individuals
living in the mountains is unkno~in. it
is be lieved to be small. Table 2 list s
the major existing impoundments in
Antelope Valley.

f
i
~

i

i ~ .11
"

i '
ll

The chemical quality of runoff is good,
as the analysis of water from Lit tIe
Rock and Big Rock Creeks demonstrates.
(See Table 3.)

The discharge of wastes into surface
waters is prohibited above elevation

,
,
t

TABLE 2
EXISTING STORAGE fACILITIES FOR LOCAL SURFACE WATER

IN ANTELOPE VALLEY

Maximum storage.
Year Owner and-or cubic dekametres

Reservoir completed operatini aieney Source of water (acre-feet)
Fairmont* 1912 City of Los Angeles Los Angeles Aqueduct 9 28. (7,507)
Pa Imda Ie 1891 Palmdale Water District Little Rock Creek 52!O (4.240)Rebui It

1966
j

Little Rock 1924 littlerock Creek Little Rock Creek 5300 (4.300)**Irrigation District and
Palmdale Water District

Pearblossom 1970 Department of Water State Water Project 130 (106)
Spilling Basin Resources

-r'

.

.Tentatlvely scheuled to be tllken out of oøerrtlon in '98 blllluiie of II fllult runing thrOUgh mmln dllm. To be replace by reservir with
11'0 pr..em storge lit iidjiicent site.

..Actual clICIlty Is lesll thiin 3 080 cubic dekamere 12.500 IICnt-t_t) beiiuse Of slit depoition. Storiige limited to eleviilon 98 metres
13.228 I_U by Olvlslon of SlIfetv of Da_. DWR. reucing active storge to abOUt' 233 CUbic dekametres 11.00 acr-ft).
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TABLE 3
RANGE AND AVERAGE CONCENTRATIONS Of CHEMICAL CONSTITUENTS OF

SURFACE FLOWS OF LITTLE ROCK AND BIG ROCK CREEKS
In milli.rami per litre

B i. Rock Creek Little Rock Creek
Constituent 1951.1963- 1951.1963- 1971"

Range A vera.e Ran.e A vera.e

Calcium 36 - 79 57 20 - 59 38 31

Magnesium 15 - 36 23 1 - 15 11 10

Sodium 9 - 28 19 9 - 48 21 15

Potassium 3 - 7 4 2 - 5 3 3

Carbonate 0- 14 1 0- 14 2 0

Bicarbonate 171 - 267 214 106 - 224 178 153

Chloride 0- 23 5 2 - 10 6 5

Sulfate 22 - 187 88 9- 66 31 19

Nitrate 0- 12.6 6 0- 3.5 0.6 0,7

Fluoride 0- 0.9 0.3 0.1 - 0.7 0.3 0.2

Boron 0- 0.5 0.15 0- 0.5 0.08 0.05

TDS 232 - 456 350 1 40 - 345 240 172

Total hardness 170 - 297 236 83 - 1 80 141 119

. From referenCe 1 9
. 'Sampling concuGGed at Little Rock Reservir

1 070 metres (3,500 feet) to protect
bene f ic ial uses of water. Septi c
tank pumpin~s and chemical toilet
wastes must be discharged to a sewage
treatment plant, if one capable of
handl ing such wastes is available in
the re~ional service area. (33)

Ground "later

Numerous faults slice across Antelope
Valley, sare. acting as partial barriers
to ground ~"ater movement. For example,
water level discontinuities of up to
91 met res (300 feet) are found along the
Randsburg-Mojave fault in the western
part of the Valley. These fault systems,
the locations of which are either known
or inferred from water levels in wells
(40), serve to divide the Antelope Valley
ground water basin into subbasins. These
are: Lancaster, Buttes, Pearland,

24

Neenach, West Antelope, Finger Buttes,
and North Muroc Subbasins (Figure 12).

The two mjor aquifers, the principal
and the deep, are separated by a series
of thick, discontinuous layers of
lacustrine clay deposits, which serve
as a confining bed. A rough outline of
that portion of the Valley underlain by
this confining bed is show in Figure 12.
Cross sect ions through the ground water
hasin are shown in Figure 13.

The unconfined principal aquifèr, which
overlies the confining bed, supplies
most of the water pumped in Antelope
Valley. This aquifer extends through
all subbasins except North Muroc
(Figure 12).

The deep aquifer unerlies the North
Muroc Subbasin and most of the Lancaster

PWS-0184-0036



Subbasin (Figure 12). The deep aquifer
is generally unconfined in two areas:
north and east of Rogers Lake in North
Muroc Subbasin and in the Lancaster
Subbasin east of Little Buttes. Most
of the deep aquifer underlies the clay
aquitard.

In Lancaster Subbasin, numerous clay
lenses are found in the prine ipal aquifer.
Water levels in wells show semiperched
water above these clay lenses.

Water in Storage. The estimated total
storage capacity of the ground water
basin is 84 million cubic dekametres
(68 mi 11 ion acre-f eet) (24). The
storage capacity is determined for
depths ranging from 6 metres (20 feet)
below ground surface (to avoid
problems associated with a high water
table) to the base of the water-bearing
5 ed imen t s . The amount of available .
ground water storage capacity above the
water table and below a 6-meti:depth .
fr~ ground surface, was estimated to
be l6 mil1ioi cubic! dekametres

(13. million äCre-teet) fn 1975 (24).
Therefore, the total amount of ground
water in storage, from the water table
to the base of the water-bearing
sediments, was an estimated 68 million
cubic dekametres (55 million acre-feet)
in 1975 (24). Depths-to-water ranged
from less than 15 metres (50 feet) at
various points along the base of the
San Gabriel Mountains and near Rosamond
Lake to more than 120 metres (400 feet)
at well 6N/lUl-19ES near Palmdale.

Water levels have been declining in the
Antelope Valley since the 1920s
(Figure 14). In parts of Lancaster
Subbasin, ground water elevations have
receded more than 60 metres (200 feet)
(40) . Rates of fall are as much as
1.2 metres (4 feet) per year near
Lancaster (40). Partly responsible for
these large drops are lowered pressures
in confined aquifers tapped by some
wells. Figure is shows the ground water
level elevations in 1974.

Water Quality.' The over..iÌ quality of

~

Antelope Valley ground water is
currently good, posing few problems for
agricultural and municipal and industrial
uses. Total d issol ved solids (TUS)
concentrations generally are under
500 mg/L. Deteriorating water quali ty
in local areas probably results from
the recirculation of irrigation return
w~ere pumping depressions or other
conditions inhibit the movement of
ground water (28).

Ground water in Antelope Valley has
always been of good quality, with the
exception of certain areas paralleling
faults and in the northern portion of
North Muroc Subbasin, which is affec ted
by the Kramer borate deposits.

Altalfa, the major crop, has affected

ground water quality only slightly since
its introduction to the Valley; as a
nitrogen-fixing plant, it does not require
as heavy an application of easily leached
nitrogen fertilizer as orchard crops.
Some areas planted ll orchards sho",' fairly
steadily increas ing nitrate and TDS
concentrations. At certain æ lIs near
the orchards of Littlerock and Quartz
Hill, nitrates exceed 45 mg/L, probably
as a result of irrigation return waters
which have leached fertilizer from the
soiL.

The best quality ground water, with TDS
concentrations under SOO mø~, is found
in the 80hera and western sections of
tt. ValleY~Where natural recharge is
greatest. GrounK_~ar is calcium or
sodium bicarbonate'1n character in this
port ion of . tie" .air_- comared to
sodium b1cmqqte aD .odiWl chloride
in the northern;'h~f òi North' Muroc
Subbasin. The poorest water, with TDS
concentrations of 1 000 mg/L or more
can be found in: (1) the North Muroc
Subbasin, (2) around the borders of the
Lancaster Subbasin, and (3) shallow
wells scattered throughout the Valley.

l

l
t

Quality variations between the principal
and deep aquifers are difficult to
discern because the current practice of
gravel-packing wells encourages water
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200 610
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