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LAND USE AND WATER USE IN THE

ANTELOPE VALLEY, CALIFORNIA

By Willam E. Templin, Steven P. Phillips, Daniel E. Cherry, Myrna L. DeBortoli, and others

Abstract

Urban land use and water use in the
Antelope Valley, Calfornia. have increased
signifcantly since development of the valey
began in the late 1800's.. Ground water has
been a major source of water in ths ara

beause of linnted local surace-water
resources. Ground-water pumpage is reported
to have increased from about 29,00 acre-feet
in 1919 to about 400,00 acre-feet in the
1950' s. Completion of the Californa Aqueduct
to ths ara in the early 1970's conveyed water

from the Sacraento-San Joaquin Delta, about
400 nnles to the nort. Declines in ground-

water levels and increased costs of electrical
power in the 1970's resulted in a reduction in
the quantity of ground water that was pumped
annualy for irrgation uses. Total anua
reported grund-water pumpage decreased to a
low of about 53,200 acre-feet in 1983 and
increased to about 91,700 acre-feet in 1991 as a
result of rapid urban development and the
1987-92 drought. This increased urban devel-
opment, in combination with several years of
drought, renewed concern about a possible
retu to extensive depletion of ground-water

storage and increased land subsidence.

Increased water demands ar expeted to

continue as a result of increased urban devel-
opment. Water-demand forecasts in 1980 for
the Antelope Valley indicated that total anua
water demand by 2020 was expected to be
about 250,00 acre-feet, with agcultual
demad being about 65 percent of ths tota. In
1990, tota water demand was projected to be
about 175,00 acre-feet by 2010; however,
agricultural water demand was expected to
account for only 37 percent of the tota

demand. New and existing land- and water-use
data were collected and compiled durng

1992-93 to identify present and historical land
and water uses. In 1993, preliminar forei;asts
for tota water demand by 2010 ranged from
about 127,500 to 329,00 acre-feet. These

wide-raging estimates indicate that forecasts
can change with time as factors that affect
water demad change and diferent forecasting
method are used. The forecasts using the

. MW_MAI (Metropolita Water Distrct of
Southern California Muncipal and Industral
Needs) water-demand forecasting system
yielded the largest estimates of water demand.
These forecasts were based on projections of
population growth and other socioeconomic
varables. Intial foreasts using the

MW _MA forecasting system commonly
are considered "interim" or prelimiar.

Available historical and futu socioeconomic
data reuired for the forecasting system ar
limted for ths ara. Decisions on local

water-resources demand management may be
mad by members of the Antelope Valey
Water Group and other interested paries based
on ths report, other studies, their best judge-
ment. and cumulative knowledge of local
conditions. Potential water-resource manage-
ment actions in the Antelope Valley include
(1) increasing arificial ground-water recharge
when excess local runoff (or imported water
supplies) ar avaiable; (2) implementing
water-conservation best-maagement practices;
and (3) optimizing ground-water pumpage
thoughout the basin.

INTRODUCTION

Reported water use in the par of Antelope
Valley in Los Angeles County, Calfornia, peaed
in 1956, when agrcultur was the primar water
use and ground water the prmar water source.
Historical pumpage dat for the par of Kern

Introduction 1



County in Antelope Valey is seve~ly lited, but

we can assume a sim pe for the enti
Antelope Valey. Rapid ground-watr-lèvel declies

and associated land subsidence were consequences
of extensive grund-water use. In the 1970's,
increased pumpin lift because of deliing

ground-wate levels and increased electrcal costs
resulted in decres in irgat agrcultue and
related agricultu wate use. The decrease in

irgatd agrculture an the importtion of sudace

water to the Antelop Valey have reuced demads
on loc ground-water supplies to abut one-th of

th demad th existed 40 year ago. However,
increased stress is agai being placed on local
ground-water reources by contiued concentrtion
of pumping in expandig uran aras and severa
consecutive years of drought. Inormtion on
raial and ruoff and estites of groun-water

recharge indicate that more water contiues to be
pumped annualy than replenishes the grund-watr
resource.

In 1992, the sixth year of drought, concern
about the consequences of long-term declines in
ground-water levels, present and futu avaiabilty
of sudac-water, and the potential for additional
land-subsidence-related damges resulted in a
cooperaive agrement between the U.S. Geologica
Survey and th newly formd Antelope Valley

Watr Group (A VWG) to provide inormtion
needed to maage the water resources in th ara.

Funds contrbuted by th U.S. Geologica Surey's

National Watr Use Infonntion Progr and th
FederaState Cooperave Progr were pooled
with fuds contrbuted by th following Antelope

Valey Water Group members: Los Angeles

County Depament of Public Works; Antelope
Valley-Eat Kern Water Agency; city of Paldae;
city of Lancaster; Paldae Water Distrct;
Rosamond Communty Services Distrct; and
Antelope Valey United Watr Pueyors.

The goals of the prelimiar geohydrologic

study of the Antelope Valley were to (1) estima
historical water supplies and uses and futu water
demads, (2) detemme the magnitude and extent of
land subsidence, and (3) prepare detaed study
plans for evaluating the hydrogeologic envionment
and for developing ground-water-flow and resource-
optimization models for the Antelope Valey. Ths
report adsses the first of these goals which was
met in ths land- and watr-use study by (1)
identifying and reviewing previous work (2) com-
piling and creating da bases from local, regional.
Stat. and Federa water agencies using da on

2 Land USé and Wat. Use In the Antelope Valley California

ground-water withdrwals, deliveries. releases, or
retus to surace- or ground-water sources, (3)

determing th aduacy of the dat bases, (4)
addrssing the inadequacies of these dat bass by
locatig adtional data and estiting other

unacounted for water uses, (5) establishig a pla
for contiuing to improve the data bases over tie,

and (6) providig forecasts of future local watr
demads for the ara.

Th objectives of ths study of water-use in the
Antelope Valey relate well to the goals for watr-
use inonntion reognized by th Congrss of the
United States in 1977 when they directed the U.S.
Geological Surey to establish data bass to meet
ths need throughout the Nation. This study repre-
sents a contiuation of the national coopeative
water-use studies th began in i 978, which

includes th comprehensive and systematic

collection. storage, analysis, and dissemiation of
watr-use informtion. Statistics on water use have
long been valuable for effective management,
planing, and development of the Nation's water
resours. These statistics provide information
necessar to identify and resolve critical water
problems related to th envionmnt, resource
alocations, and wat quity.

Purpose and Scope

This report presents estimats of historical water
supply' and use and estimas of future water

demads that ar neede for effective maagement
of the water resources of the Antelope Valley. The
study ara includes the pars of Los Angeles, Kern.

and San Bernaro Counties that mak up the
Antelope Valey. Examples of land use ar
described because knowledge of current and
historical land use is an integral par of under-
stading water use in ths ara. Historical, curnt,

and future land-use trnds can inicate simiar

watr-use trnds because of the close relation
between these two natura-resource uses. Irgatd

acreage is widely used for estimatig agricultura

water use.

Ths report includes a survey of local land use
and watr use fOY the penod of record (early 190's
to 1993), options for data-base maitenance, and
improvements in the historical data base. Existing
infonnion on land use, water-supply sources,
water-use estimats, and water-demad forecasts for
the Antelope Valley was collected and evaluated.
Water-supply soures identified during this study



ar ground wate, local surace water (including
stonnwater ruoff), imported surface water, and

relamed wastewater. Both public-supplied an
self-supplied water uses were identifed. The
sources of ths informtion were local water
suppliers, regional and statewide da bases, and
estites mae from varous socioeconomic and

demogrphic varbles. The relibilty of the
estimates of historical, curent, and futu water use
for Antelope Valey presente in th report was

evaluated by comparg al of the abve related
infonnation.

Previous Studies

One of the earliest investigatons of ground-
water supplies in the Antelope Valey was doc-
mented by Johnson (1911) as par of a series of
report published by the U.S. Geological Surey for
Southm Calfornia aras durg tht period.
Johnson identied 353 active wells in the valley
that wer completed as early as 1885, most of
which were flowing wells tht tapped aresian

aquifers. The development of irgation in the
Antelope Valey was described by Ewing (1945).

A study by Snyder (1955, p. vüi) addrssed the
economic and social problems arsing from the
dependence on ground water in the Antelope
Valey. In paricular, the study focused on the
"miing" of ground water in the semiard, hydro-
logicaly self-contaed valey. The study caled

attention to the highly varble but sma volume of
recharge to the aquifer system and adressed eco-
nomic and social forces that could affect balaning
reharge and dischage before the grund-water
storage was depleted. Snyder determed that thre

was "no simple solution" to the ground-water-
management problem but suggested that the
following actions could be taen: (1) education to

change crop pattrns and water application, (2) loc
zoning ordinances to limit and reduce grund-water
pumpage, (3) legislation of State ground-water laws,
and (4) importtion of surface water.

A report by the Calfomia Deparnt of Public
Works (1955) described water conditions in the
Antelope Valey on the basis of data avaiable at
that tie. Ths report docmented that the highest

estimate ground-water pumpage durg 1 year in
the Antelope Valey was about 480,00 acre-ft and
occurred in 1953. Total irgated acage was
estiated to be 73,600 acres with alalfa accountig
for 62.100 acres.

The fit phase of a study on water maagement
by the Calornia. Deparment of Water Resources.
local agencies, and the U.S. Geological Surey pro-
dued the rirst ground-water-flow model for th
Antelope Valey (Durbin. 1978, p. 49). The second
phas of that study used the modl to evaluate the
possible results of varous water-management alter-
natives. This phas was docmented in a report by
the Calforn Deparent of Water Resoures

(1980). The report included the results of a survey
of water supply and demad for the Antelope
Valey. which was used to develop plans for coor-
diate use of th varous avaiable water supplies

(ground water, imported water, local surface water,
and relaimed wastewater) for 1975 to 2020. Pr-
sent and historical population projections for the
Antelope Valey for the year 2000 have raged
from a low of 106,00 to a high of 476.00. The
popultion was projected to grow frm 94,00 in
1975 to 320,000 by 2020 (Caforna Deparent of

Water Resources, 1980). Irgated acreage also
could not be projected reliably and, therefore, was
held constat at the 1975 level (35,00 acres).
Since 1980, additional water-supply and demand
estites for the Antelope Valey have been pro-

vided by the Calfornia Deparment of Water Re-
sources (1987, 1988, 1990a. 1990b, 1991b. and
1993a).

Law Envirnmenta (1991) presente a report
on avaiable data for the Los Angeles County par
of the Antelope Valey and concluded, as did
Snyder (1955), that a combintion of best-manage-
ment pratices could improve ground-water

condtions in the ara.
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and assistace of Eva Opitz, Plang Management
Consultats, Ltd., and Shae Chaman, Metro-
polita Water Distrct of Southern Caorna, in th

. intial application of th MW_MA system for
forecastig urban watr demads in the AAtelope
Valey.

DESCRIPTION OF STUDY AREA

Antelope Valley is in th southwestern par of
the Mojave Desert in southern Californa (fig. 1).
Most of the valey is in Los Angeles County and
Kern County, and a smal par of the eastern valy
is in San Bernarino Couty. The valey is tr-

gula in shape and lies between the San Andras
Fault on the southwest an the Garlock Fault on the

118°30'

35°00'

34°30' EXPLATION_..- BOUNARY OF ANOPE v ALLEY

EDWARDS AIR FORCE BASB BOUNARY---
o
I

o
i

10

10
i

Figure 1. Location of the Antelope" Valley, Califomla.
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nortwest. The stdy ar is about 2,400 mi2. The

lad-sudace elevation in th study ara rages from
abut 2,300 to 3,500 ft above sea leveL. Native
vegetation includes Joshua trs, saltbrush. mes-

quite, sagebrush. creosote bush, and othr high-
desert plants.

The valey is semiard, receivig an average of
less than lOin. of precipitaon anually on the
valey floor and more than 12 in. of preipitation in
the surundig mountans (Ratz, 1969). Precipi-
taon totas for 1928-91 for the Leona Valey.

Paldae, and Lancaste (fig. 2) indicate the annual
varabilty and regional dierences in the Antelope

Valley. Anual and regional varations in preipi-
taion are importt to th annual varatons in

applied water reuir for crop prodction and

118°00'

l

20 KILOMETERS
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Figure 2. Annual precipitation for the Leona Valley, Palmdale, and Lancaster
in the Antelope Valley (Joel Guay, U.S. Geologicl Survey, written commun.,
1993.)
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urban landscape matenance. Raifal records
indicate that runoff sometimes may be avaiable that
could be retaed and used for arficial grund-
water reharge. Eighty percent of the mean annual

precipitation, including some snow, fals in witer.
The mean sumer tempera is 78°F and mean
daiy summer temperatures rage frm 63 to 93°F.

The mean witer temperatu is 45°F and mean

day winter temperatures range from 34 to 57°F.
The grwing season is pry frm Apri though
October (Duell, 1987).

Actu populations in 1980 and 199 and the
forecasted population for 2010 for the valley ar

124,350, 260,40, and 690,000, respectively
(Dolores Lykins, Calornia Deparent of Finance,
written commun., 1993). Actual populations in
1980 and 1990 and projected populations for 2010
for the following communities ar

1980 1990 2010
Lacaster 48.027 97,291 212,140
Palmdale 12.277 54,720 226,425
Edwars Air

Force Base 8,554 7,423 7,671
Rosamond 2,869 5,467 23,372
Mojave 2,886 1,94 8.737
Boron 2.815 2.903 3,071

77 ,428 169,748 481,416
62% of 65% of 70% of
124,350 260,40 690,00

These six communities
represent 62, 65, and 70
percent of the population of
the Antelope V all~y in
1980, 1990, and 2010,

respectively. Actual and
forecasted population trends
and distrbutions between
1960 and 2010 suggest
potential for increasing
localzed strss on the water

resources from uran
growt in the valey. The
rage in population
projections (fig. 3) indicates
inacuracies that ar
inherent in the process of
attemptig to forecast future
socioecononnc conditions.
Population forecasts ar as

varable now as they were
in 1976. The population

forecasts for a study by the
Calornia Depament of Water Resources (1980)
were considered the best available at that time.
Projections mae in 1976 for 1990 were about 30
percent lower than actual popultions. Th
projected population for the Antelope Valley for the
year 200 by the Caifornia Deparment of Finance

(1993) is 25 percent higher than the population
projected by Alred Gobar and Associates (1993).
Many varles presently (1994) cannot be
prdicted with accuacy, includig national and
local econonncs and constrction of major
trsporttion facilties (for exaple, a proposed

international aior at Palmdae and a proposed
high-speed ra lie through Palmdale). Varous

population forecasts ar prsented in ths report to

show th rage in estimates of population growth
that presently (1994) exists.

Calorna City, Acton, Agua Dulce, Vincent, and
Lae Hughes are outside the boundar defied as
the Antelope Valey but ar within the. Antelope

Valley-East Kern Water Agency service area.
Demad for water outside the Antelope Valley may
decreas the avaibility of importd water for the

Antelope Valey water users. Growt plans for
these communities ar an importt consideration in
tenn of futu availabilty of importd water. For

exaple, actual populations in 1980 and 1990 and

forecasted population for 2010 for California City
ar 7,384; 15,075; and 36,185, respectively,

indicating a significant increase in future water
demand.

1976 19881992

Description of Study Area 5



1,200

1,00øcz
~ 800
::
l-
Z
-. 600zo

~ 4000.o
0.

200

LAND USE

ANELOPE VALLEY
Callfomla Det of Water Resourc (1980)

CaIia Deparen of Water Resurces (1987)

Callfomia Deartent of Water Resorces (199)

Alfr Gobar and Asiates (1993)

LANCASTER AND PADALE
Souern Calfomia Asiation of Govnment
(wrn con., 1993)

Callfomla Departent of Finance (1992)

----
+----
-----
~-_.
+---
-8--

o
1950 1955 1960 1965 1970 1975 1980 1985

YEA

Figure 3. Population trends and projections (dashed part of lines) for the Antelope Valley, 1960-2020.

Water use in the Antelope Valley vares diretly

with land use. Historicaly, ths vay was devel-
oped prmay around alala farg and the aero-
space industr. Water use requied for production

of crops is related ditly to the acreage of land
irgate, crop-water requirments, irgation

methods praticed, and other factors such as
effective precipitation, soil-salt leachig reuir-
ments. and soil conditions. As agrcultura land use
has dereased. agrcultu water use simarly has

decreasd, and as uran land use has increasd,
urban water use also has increased. The net change
has been a decrease in water use since th 1950' s.

The change in land use frm agrcultu to uran

is reflected in the land-use inonntion for 1973-92
(figs. 4-7). Lage cropland and pasture aras shown
in the land-use map for the mid-1970's (fig. 4)
represent abut 35,00 acres, less th hal of the

73,00 acres irgated in the early 1950's (fig. 6,
tale 1). Simiar reducuons in water use have ben

observed (California Deparment of Public Works,
1955; Californa Deparent of Water Resoures,
1980). By 1987. irgated land had decreasd from
73,00 to 15,762 (22 percent) acre and by 1992 it

had decreasd to 12,854 (18 percent) acres (fig. 5).
Land-use maps for 1984 and 1990 (fig. 7) confir

these trnds, showig a decreas in prime farand
(12 percent) and an increas in residenual and other
urban acreage (46 percent). Lad-use planing for
urban expansion is emphasized in additional
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mapping of future planned conditions done in 1990
by the Los Angeles County Deparent of Regional
Plang (not available for inclusion in this report).
This mapping indicats that increasd urban land
use is expeted and tht simlar increases in water

use can be anticipated.

Lad-use mapig can be done at varous levels of
deta as descnbed by Anderson and others (1976,
p.7). They defmed four levels of land-use
mapping on the basis of the source and resolution
of remotely sensed data Resolution is the detail
that can be shown on a map and is dependent on
altitude an scale. The following description of a
multilevel land-use and land-cover classification
system helps in understadig thse varations.

Level I and Level il land-use data for the Antelope

Valey ar presented in this report.

Classifcation level Typical data charteristics

I Satellte-imager data
II High-altitude data taen at

altitudes greater than 40,000
ft above land surace (less
than 1:80,00 scale)

Medium-altitude data taken at
alutude between 10.000 and
40,00 ft abve land sUUace

(1:20.00 to 1:80,00 scale)
Low-altitude data taen at

altitude below 10,00 ft
above land surace (more
than 1:20.00 scale).

il

iv

6 Land Use and Water Use in the Antelope Valley California



Table 1. Irrigated and nonirrlged land use by year and crop type

(See footnotes for soures used Acreage by crop type may not always provide tota irgated acrege when some data
were not availab1e. --, no da avalable)

Irgated lad use by crop type, in acresPastue. DeiduousA1falfa and tu Grain crps Truck tres/vies
Lo Angel County part of Antelope VaDeyl

100 400 2,183100 400 2,222100 400 2,239100 400 2,150100 380 2,035100 475 1,870100 1,035 1.902100 953 2,032
100 420 1,287 2,057
100 760 625 2.242
100 2,720 716 2,260
100 3,890 915 2,342
100 4.100 585 2,22
100 4,3oo 770 2,299

Anteope Valley, tota

Yea

1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953

26,60
26,60
26,60
25,60
26,60
30,200
33,100
36,730
37,320
39,035
34,125
34,945
36,550
37,90

19Hf
1912:1
191~
1919:
192d
19222
1924:1
19z9
19:W
19312
19342
193Ý
1938:1
1944
19452
19493
195o:
19593
19753
198"
1987'
19886
19927

252
456

85
91

1,341
1,380
2,330

Irgate
Tota, in acres

Non-
irgated

29,283
29,322
29,339
28,250
29,115
32,645
36,137
40,067
41,640
42,847
40,012
43,533
44,939
47,699

49,552
51,292
47,109
46,075
45,795
48,025
48,425
53,860
54,820
57,740
55,092
9,332

54,074
50.582

2,500

7,155
7,400
7,00

12,00
25,00
22.00
21,700
15,317
16,00
23,00
24,202
29,60
62,100
38,525

8,810
8.624
9,00
6,124

1,1l3
5,850

100
13,022

4,655
4,900
4,700
4,780

4,629
10,000
11,810
12,300

16,780

88.470

1,330 60 2.380
1,290 15 2,511400 200 3,00
835 32 2,645
Antelope Vl'lley, projec2000 500 100 02010 ° ° ° 202020 0 ° ° 0

1194-53 (Calfomia Depaent of Public Wor, 1955, p. 18).
2Snyder (1955, p. 161-162).

31949 (Calforn Depaent of Public Work, 1955, p. 16); 1959 and 1975 (California Deparent of Water
Resour, 1980, p. 12).4Calfomia Depaent of Wate Resoures (1990b, p. 39).

'U.S. Geological Surey da bases, May 1994. Origina quadangle data used in California Deparent of Water
Resources (1990b) were digitize for ths study.

6CaIfornia Deparent of Water Resources (1990a).
7U.S. Geological Survey data bases, May 1994.
8Prlimina prjected tot irgat acreages in California Deparent of Water Resourcs (1993a, v. 2, p. 261) were

rounded off to 2,00 acres in the year 200; 1,00 acres in the yea 2010; and 1,00 acr in the yea 2020.

1,050
1,246

700
955

23,800

4,200

1,950
1,870
4,500
2,375

37,320
71,200
53,922
50.00
35,00
15,630
15.762
15,300
12,854

200 100,

2.00
2,076
2,00
2.263

o
o

1

1,200
900

81,220
8900
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Figure 4. Land use in the Antelope Vahey, 1973-77.
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of Water Resources and U.S. Geologicl Survey data bass.)
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Land-Use Classification for National
Resource Appraisal, U.S. Geological
Survey

Land-use mapping by the U.S. Geological
Survey using the Geogmphic Infonnation Retrieval
and Analysis System (GffAS) for national resource
appraisal (fig. 4) is an exaple of Level I of the
land-use classification system. Anderson and others
( 1 976) describe this large-scale, nationwide
mapping (1:100,00 or 1:250,00 scale) and the
varous uses of these maps. For water-use

purpses, this level of mapping can indicate the
typs of water use in any ara mapped in the

nation; comparson with subsequent maps can show
land-use changes-d resulting water-use
changes-over time. This mapping also shows an

example of what can be done with satellte
imagery. Because of the relatively low resolution

10 Land Use and Water Use In the Anteope Valle California
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of the high-altitude imagery, emphasis is given to
generalized land-use classifications. Irgated land
use in the Antelope Valley in 1975 (35.00 acres)
was less than one-half of irrgated land use reported
for the valley in 1949 (71,200 acres) (table 1).
Urban land use in 1973-77 (fig. 4) is small
compared with ur use in 1984 and 1990 (fig. 7).

Land-Use Classification for Statewide
Planning, Califrnia Department of
Water Resources

Level II of the land-use clasification system is

used statewide by the California Depaent of
Water Resources to estimate water use for planning
for future growth an for water management. One
example of Level II land-use mapping for the
Antelope Valley is the statewide maping of uran
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Figure 5.-- Contiued

lands, native vegetation, and irrgated and non-
irrgated agricultural land done periodically by the
California Deparment of Water Resources, Land
and Water Use Sections (fig. 5). This mapping is
done using aerial photography on I :24,00 scale
and 7.5-minute U.S. Geological Survey topographic
quarangle base maps and then is field verified with
site visits. Emphasis is given to agriculturl land
use, which is required to estimate water use on the
basis of acreages of irrgated crops and crop-water

demad... Although the acreages and types of crops
grown in the valley during the period of reord
have changed with time, alfalfa continues to be the
primary crop (tale 1). Crop diversity and total
irrgated acreage has decreas greatly since the
1950's.

This method of land-use mapping has been use
by the California Deparnt of Water Resources to
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estimate water use in the Antelope Valley for more
than 40 years. In 1949, 71,200 acres were reported

to have been irrgated in the Antelope Valley.

Irrgated acreage decrease to 35.00, 15,762, and

12,854 acres by 1975, 1987, and 1992, respetively
(table i). Land-use surveys in Antelope Valley
were done in 1958, 1961, 1972, an 1987
(CaJifornia Deparmet of Water Resurces, 1958;
1965; 1974; 199, p. 39). Some small differences

in tota) acreages of crop types were noted durng
this study (table 1) when land-use maps done for
1987 by the California Deparent of Water
Resources (199Ob) were digitized for this study.
These differences may be due to the accuracy
limitations of the "cut an weigh" methods that
historicaly have ben used to estimate irrgated
acreage or may be due to interpretations of land-use
boundaies during digitizing. A survey of land us
in the area done in 1992 as pa of this study

Land Use 11
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Figure 6. Surveyed, estimated, and projected land use for irrgated acreage for selected
years, Antelope Valley.

indicates that cropland (prmay alala) and
pastu accouted for 10,59 I acs of irgat

acree (a dec from 13.686 acs in 1987) and
orchards and viyars acounted for the remaider

of the irgated acreage, 2.263 acre (an incre
from 2,076 acre in 1987). In 1987, irgated tuñ

aras, such as golf courss an playgrounds,
accounted for 775 acs in the Antelope Valley. By

1992. irgated tu areas incrd to 895 acres an
inluded a commrcial tu far.

Projections by the Caornia Deparent of
Watr Resources (1993a. p. 261) for irrgated
acree in the Antelope Valey indicate a decre
in total irgated acage to about 2.00 acrs by the
yea 200; 1,00 acrs by 2010; and remaing at

about 1,00 acres by 202 (table 1). These pro-
jections for irgate acrees may be low even if
we assum that no suñac water or groud water
wil be us for ingation by 2020. In 1990,3,587

acre-ft of reclaimed wastewatr was use for ir-
gation in the Antelope Valey. At 6 acre-ftacre,
alst 00 acres of alala could have ben

irated. Assumig that the population increses as
projected an th the present limted conservaton

actions contiue, two or thre times as much waste-

waer could be available for irrgation. By 2020,
1,200 to 1,80 acres could be irrgated using only

reclaimed wastewatr. In addition, inreed use of

12 Land Use and Water Use In the Antelope Valley C8flfmla

effcient irgaon method. such as drip irgaton,
could ret in increse acre of crops th ca
be drip irgat.

Land-Use Classifcaion for Doumening
Changes of Pnme Farmland to Urban Use,
California Deartnt of Conservation,
Farmland Maping Program

The Caifornia Depament of Consrvation,
Fanand Mapping Program uss Level II of the
la-use classification system to document changes

of prime farand to urban use. A significant
chage in agricultura and uran land use ocurred
in the Antelope Valley betWeen 1984 and 199
(fig. 7). Lad use for 1984 was mappe only for
th Los Angeles an San Berardino County pa
of the Antelope Valley. The Ker COUnty pan of
Antelope Valey was mapped for 199. These

maps show the chages in prime farand and
residential urban use. In the Los Angeles County
par of the study ara, urba la has expanded

about 46 percent (from 26,259 to 38,422 acres) and
agrcultura la has decr abot 13 percet
(from 55,389 to 48,933 ac) between 1984 and
1990 in the Antelope Valley, as detemined from
digitied mas for this study. Water use, which is
related to la use, chages with chages in
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Figure 1. Land use in the Antelope Valley for A 1984 and B 1990. (Sources: California Department of

Conservation, Farmland Mapping Proram.)

irrgated acreage and urban land use. Therfore,
changes in land use can be used to verify changes
in water use for the sa periods of time.

Land-Use Classification for Regional
Planning, Los Angeles County
Department of Regional Planning

A final example of Level m land-use mapping
was done by the Los Angeles County Deparent
of Regional Plaaing in cooperation with a consor-

tium of southern Californa agencies for par of the
Antelope Valley. In 1990, they mappe the Los
Angeles County par of the study ara and presently
are working on an update for 1993. Aenal Infor-
mation Systems (1992) modified the land-use
classification system by Anderson and others (1976)
to identify subgroups in greater detal. For

examle. the classification system by Anderson and
others (1976) was further divided into classifi-
cations of single-family residential and multifamily
residential with population densities also speified.
These maps can be used to interpret the effects of

Land Use 13
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Figure 7. Continued.

concentrated urban growth in areas of natral

ground-water recharge. For example, these maps
could help future studies because the conversion of
native vegetation areas to urban area can have
drdfatic negative effects on recharge rates, ground-

water quality, and localize stress on the aquifer.
This classificatíon system was modified by Los
Angeles County Deparent of Regional Planning
to emphasize urban land use. These maps were not
available for inclusion in this report but are now
available at the offce of the Los Angeles County
Depaent of Regional Planning. These maps may
be available for use in digital form in the future to
help anticipate and reduce effects on local ground-
water levels and related land subsidence.
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WATER USE

An evaluation of water use requires information
related to water supply and demad. In U.S.
Geological Survey reports, the meaning of the term
"watr use" has expanded over the yeas from
initíally meaning only supply, represented as
withdrawals of water, to now include supply and
demand, represented by (1) withdrawals from
sources of water supplies, (2) delívenes to meet
water demands by varous categories of water use,
(3) releas from points of use, and (4) reurns to

surface- and ground-water supply sources. For the
purposes of this study, water supply is the water
available from each water-supply source, such as



ground water, surac water, imported water, and
reclamed wastewater, that is used to met demads.
Water demad is the volum of wate required to
met the nee of irgation. industral. dometic,
commcia and other water users. Ground-water
pumpage is the quantity of water withdrwn from
ground-water-supply sources to met water
dema. Data ar not always avaiable for all
tys of watr use; thus progr nee to be
developd to collect these data. Prsently (1994) in
Califora, water conservation, or "demad
magement," also is consideed a water-supply
sourc. Water demad in the Antelope Valley
historicaly has ben discussed in two genera
categories, agricultural and municipa, which
generaly equate to self-supplied and public-
supplied demads in this repor.

Watr demand can be estimated frm land use.
Chages in lad use can help provide an under-

stadig of shi in water sources and relative

locations of strss on regional grund-watr
resources. Such changes can provide an indication
of where we can expect resultat changes in

ground-water pumpage and water levels. Under-
standig the relation between shifting land use an
stress on local aquifers can be used to help optimie
the maagement of grund water by ditrbutig
pumping to mi declies in grund-water
levels in any specific ara.

Water Supply

In an attmpt to valdate previously. published

wat-supply and demad infonntion, a data bas
was created for this study using data reported by
water suppliers. Historical water-supply infonna-
tion for the Antelope Valey was obtaed by
reviewing avaiable published literatue. Previous

work incates that since development of th Ante-
lope Valley in the late 180's grund water ha
been the pri water-supply source. Tota watr

supplies for the Antelope Valley estiated by the
Californa Deparnt of Water Resources (1980,

p. 17; 1990a; and 1991b) were about 192,600
acre-ft in 1975, 168,00 acre-ft in 1980, 152,00
ac-ft in 1985, and 118,00 acre-ft in 1988 and

1989 (table 2). Recent projections (table 2) by the
California Deparment of Water Resources indicate
that importd surface water is expected to become
the prima water source for Antelope Valley by

2010.

Values in table 2 come from severa different
report and were estimated in different ways. For
example, estites of "total water supply" by the
California Deparment of Water Resourcs for 1975
and by the U.S. Geological Survey for 1989, 1990.

and 1991 equal "tota applied" demads, thus
accountig for supply sour for all water
demads. However, the Calforna Deparent of
Water Resours estites of "tota water supply"
equal th "net water demads" for 1980, 1985.

1988, and 1989. The additional water supply that is
reuird to meet "tota applied demads" may be
reycled water or it may be retuing to the prima
producing aquifers as ground-water rehare. For

example, in 1988, tht reharge would have been
19,00 acre-ft (137,00 ac-ft minus 118,000 acre-

ft). Therefore, in 1988, tota ground-water
withdrwals may have been 88,00 acre-ft (69,00
acre-ft plus 19,00 acre-ft) and in 1989 total
grd-water withdrwals would have been 79,000
acre-ft (53,00 acre-ft plus 26,000 ac-ft). Furter

descriptions of "net" watr demad and "total
applied" water ar in the discussion of ground-water
supply later in th report.

Th following is an overiew of wat-supply
da repored by water suppliers in, th Antelope
Valley compiled for this study (fig. 8). Ths study
relied on available data reported by or to varous
public agencies. Many inerent inaccuraies in
reorted water use have been identified by previous
studies in other states (Kenny, 1986; Hollii and
Bak, 1993). This study, however, serves as a first
step toward improving th reliability of wate-use
inonnation for the Antelope Valley by docu-

menting the limitations of the existing data.
Speifc inortion on the soures of the data and

related dicussions on each data base follow this
overvew of watr supply. Estimates of tota water
supply (mostly frm ground water) for the Antelope
Valley in 1953 were as high as 480,00 ace-ft
(Califoria Dearnt of Public Works, 1955).
Water supplies avaiable for use in the Antelope
Valley (Los Angeles County pa only) reportedly
peaked in 1956 at about 270,00 acre-ft and then
dereased unti 1972, with total reported water
supplies use that yea about 100,00 acre-ft (fig.
8). Anual tota reported water-supply use in-

crased to nearly 150,00 acre-ft in 1978, with
increased importd water into th Antelope Valley.

Between 1981-83, annual tota reported use of
available watr supplies decreased dramatically,

reachig a low of about 90,00 ace-ftyr. An

Water Use 15



Table 2. Water supplies and demands in the Antelope Valley. with historical and recent projections to
2020
(Imrtd watr reprents wate purcha frm Caforn Sta Water Project contrtors by wate suppliers withn ths
stUy-ara bounda for the Ante10pe Valley. --, no data available)

Wate-supply soure, in ace-feet pe year

221,90

192,60 166,300
168,00 205,00
152,00 115,00
118,00 70,00
118,00 49,00
130,576 48,843
127,997 45,797
127,361 35,279

Historiea Prjectins
165,00 133,400
165,OO 90,00

Recent Projections by Caiforn Depaent of Water Resrces
201QJ 47,000 4.00 87,00 7,000 145,00 64,00 104,00 7,00
201010 12,00 5,00 108,00 2,00 127,000 4,00 115,00 8,00
202010 50,oo 5,OO 108.00 2,oo 165,00 4,oo 153,000 8,00

ICaliforn Deparent of Public Works, (1955, p. 20 and 23).
~alforn Depaent of Water Resources (1980, p. 11 - 16).3Calorn Dearent of Wate Resouces (1988, p. 37).
4Calorna Deent of Wate Resoures (1990a, p. 21).
$Calforna Deparen of Wate Resoures (1991b p. 19).
6U.S. Geological Surey water-us da bases, May 1994.
1The volumes repord for State Watr Prject imports include only th par of th deliver to the conttors in the

Antelope Valey that was delivere to watr user in the Antelope Valey defined in ths study. Antelop Valey-East
Ker Water Agency supplies water to water users in communities outside of the study-ara boundar.
ii number is the sum of relaimed wastewater that was use for agrcultu irgation, wetlads maintenence, and

recreational wat uses.
Ths number is th sum of ground water pumpe by public supplier (45,208 acrefeet), self supplier for their own use

(30,877 ac-feet), and self suppliers who sold water to Antelope Valley-East Kern Water Agency to supplement State
Wate Prject import th were not reeived becaus of th drought (15,658 acre-feet).

IOCalforna Deparent of Water Resources (Vere Knoop, wrtten commun., prelimiar data for Bulletin 16093,
1993), Tota applied wate demad for 2010 and 2020 frm Calforn Deparent of Watr Resoures (1993a, p. 260
and 263).

Yea Grund
water

Local Reclamed
surace Import waste-
wate water water

Tota

1949-501
19531
19752
198QJ
19853
19884
19895
i98~
199
19916

480,00
178,700
82,00

103,00
69,00
53,00
71,018
66,707

991,743

78,00
41,00
41,00
55,00

150,405
153,087
727,396

4,00
4,000
4,00
6,00

84,835
86,038
86,553

4,00
4,00
4,00
4,000
4,318
2,165
1,669

20002
202ü2

aberraton durig data recordtion crete an ar-

ficially low anual tota for report use of water
supplies in 1988. Sine then, anual tota report

use of water supplies peaked in 1989 at 130,00
acre-ft and then declined slightly to abut 128,00
in 1990 and 127,00 acre-ft in 1991 (fig. 8).

A comparson of the data base developed for ths
study with published information indicates dier-

ences in tota reported anua water use between 10
percent and 35 percent. For example, tota reportd

16 Land Use and Water Use In the Antelope Valley Califomla

Agr-
culture

Water demands, in acre-feet per yea

Municipal Recreaon, Tota
and energy, and

industral convey- applied
losses ance losses (or gross)

3~700

26,300
40,00
47,00
62,00
90,00
81,733
82,200
92,082

192,600
246,00
167,00
137,00
144,00
130,576
127,997
127,361

Net

225,600
240,00

168,00
152,00
118,000
118,00

145,00
127,00
165,00

water use from this da base for the Antelope

Valley was 130.576 acre-ft in 1989 (tables 2 and 3);
the California Deparent of Water Resources
(1991, p. 19) reportd that tota water use was

about 118,00 acre-ft (tale 2). This comparson
indicates a nee for coordination of water-use data

frm individuals and agencies at all levels of
government. This coordination already has begun
for the Antelope Valey with the completion of this
study and the development of the data base that is
continuing thugh the effort of the Antelope

1,00
5,00
5,000
5,00

299,650
255,00

175,000
185,000
246,00
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useale" ground-water-storage

capacity and of remag
tota grund-water storage is
need for the Antelope
Valley.

Use of avaiable ground-

watr supplies from aquifers

typicaly is quantiied as
withdrawals frm ground-
watr sourcs (also referred to
as ground-watr pumage).
The period of record for
grnd-water pumpage, com-
piled for this report from
varous published sources,
sta in 1919 an continues

thugh 1990 (fig. 9, table
4). Estites of grund-

watr pumpage in 19S 1,
which were based on records
of electrcal power use and
consumptive use, raged frm
about 400,00 acre-ft (gross)
to 149,00 acre-ft (net)

(Snyder, 1955, p. 64). Snyder (1955, p. 68)

described net pumpage to be the consumptive-use

pa of the tota applied water. He assumed
irgation effciency to be about 50 percent; thus

149,00 acre-ft net is equal to 298,00 acre-ft gross.
More water may actuly have been consumptively

used than Snyder assume because much of the
watr he assumed was rechargig grund water may

have been retaed in the unsatuated zones above

the useable ground watr. Grund-watr-qualty
data (Duell, 1987) alo support the idea that
Snyder's consumptive-use estimate may have been
low because the da do not indicate incresed
salty following the peak irrgation years.

Inreed saity would be expecte if about 50

percent of the applied watr actualy were
recharing the aquifer.

Grun-wat pumpage values from th Calornia
Stat Water Resources Control Board (Stae Boar)
for the late 1940's and early 1950's are much lower
than those estited by Snyder (1955). In 1951,

for example, the Calornia State Water Resources
Control Boar estimated that ground-water pumpage
was about 165,00 acre-ft compard with abut
40,00 acre-ft estited by Snyder (1955). This

large dicrpacy probably is a result of significant
underrportg of watr use to the State Boar at
that time and the fact tht Kern County was not
included in the State Boa da bae.

o
1947 1951 1955 1959 1963 1967 1971 1975 1979 1983 1987 1991

YEAR

Figure 8. Total water supplies for the Antelope Valley for 1947-91 from the

data bae developed for this study. Historical ground-water pumpage data
were available primarily for the Los Angeles Gount part of the valley;
therefore, these estimates of total water supplies are low.

Valley Water Grup. Since 1991. coordaton of
water-use inonnation alo has begu statewide

though efforts of the U.S. Geological Surey and
the Calornia Deparent of Watr Resoures. A
statewide interagency water-use coordation
commtte was fonnd. The commtte ha four
actively workg subcommttees that deal with th
coordinaton and improvement of inonnation on

land use, grund-watr use, uran water use, and

agrcultu water use. Simlar grups could be

form in the Antelope Valey to help improve
informtion sharg and increase inonnation

reliabilty and completeness.

Ground-Watr Supply

Historicaly, the grund-watr-storage capacity for
the Antelope Valey was estiated to be 68 nñllon

acre-ft; in 1975, tota grund watr remaing in
storage was estite to be 55 milion acre-ft

(Calfornia Deparnt of Watr Resources, 1980,
p. 25). Snyder (1955) estima that ground water,

availe in storage in 1954, would last 35 to 65

yea, dependig on th ra of growth in th ara.
Useable storage was estimate to be 20 milion

acre-ft on the basis of 1980 data (Calforna
Deparment of Watr Resources 19938, table 4-2).
An updated (possibly more accurat) estimate of

Water Use 17



Table 3. Selected water-use Information by water supplier and wate-suppl sources summarized from
data bases created for Anteeope Valley, 1989-91

(Imort water reprents water purcha from State Water Prjec contractors by water suppliers wiuun ths study-area
bounda for the Antelope Valley)

Wate-supply source, in acr-feet per yea

Ground
Loal Imported

Reclaied Tota
Wat supplier surace waste- water

water wate water water supply

1989

Public supplied 43,098 1,191 34,609 4,835 81,733

Self supplied 27,920 3.127 17,796 0 48,843

Tota.. ........................ 71.018 4,318 50,405 4,835 130.576

199
Public supplied 39,400 46 36,716 6.038 82.200

Self supplied 27.307 2,119 16,371 0 45,797

Tota .. .................................. 66,707 2,165 53.087 6,038 127.997

1991

Public supplied 45,208 36 ~4,627 6,553 76,424

Self supplied
146,535 1.633 2,769 0 50.937

Tota. . . . . . . . . . . . .. .. 91,743 1.669 27,396 6.553 127,361
IIn 1991, 15,658 acre-feet of grund wate was pupe by private well owners include in our self-supplied data

ba. Ths water was sold to Antelope Valey-Eat Kern Water Agency (see footnote 2). To avoid double accounting in
uus table, tls volume is inlud in the grund-water colum for "Self-supplied water" beaus it came frm
grund-water supplies. In table 8 of uus report the 15,658 acre-feet in 1991 is shown in the column for "Imported
watr" becaùse th tale emphaizes water use.

2For 1991. ths number is lower by 15,658 acre-feet th is reported in tale 8 because ths table emphaizes

water-supply sources; in tale 8, emphaes is on th location of the wate used. In 1991, water was pumped frm
self-supplied wells and sold to th Antelöpe Valley-Eat Ker Water Agency to supplement shortages in deliveries to
public water supplier because of the drught.

Water supplies obtaed from groud-water
sources also have been estiated by the Calornia

Deparent of Public Works (1955, p. 20;
California Deparnt of Water Resources, 1980.
p. 17; 1990a; 1991b) at about 480,00 acre-ft in
1953; 178,700 acre-ft in 1975; 58.00 acre-ft in
1980 and 1985; 69.00 acre-ft in 1988; and 53.00
acre-ft in 1989 (table 4).

Some problems were identified when we
compard published estimates of grund-water
pumpage frm varous soures with reported
ground-water pumpage. These problems include
(1) diferences in reported volumes of pumpage;
(2) varations in the interpretation of the area within

the Antelope Valley boundares; (3) period of

missing data and data that show no varaton from
one year to the next, and (4) comparson of water
supplies for a larger ara than was used for
estimating watr demads.

18 Land Use and Water Use In the Antelope Valley Caifornia

Several solutions were implemented for this
study to minimize these problems. One solution
was development of a common bae map that
delineat the most widely accepted border for the

dranage basin for the Antelope Valley. This basin
bounda compaes well with the boundaes used
by Bloyd (1967), Duell (1987). and the California
Deparent of Water Resoures. However, the
bounda used by Duin (1978) differs substa-
tialy from al other studies of the valey because it

was based on the asumption (for modeling

purses) that no flow crosses a fault along the
norther bounda of the study ara. Totals for
water supply and demad from these studies with
similar boundaes should compare well with the
totals in this report; totas from Durbin (1978).
however, could be expected to be lower.

A second solution implemented to minimize
problems with the published aggregated pumpage
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Figure 9. Historical published estimates of ground-water pumpage for the Antelope Valley.

data in the study ara was to develop a comput-
erized ground-water pumpage data bas categorized
by water user and by method of supply (either self
supplied or public supplied). Users who supply
their own water ar classífed as self-supplied users;
users who are supplied by a government or private
entity ar classified as public-supplied water users.
This ground-water pumpage data base includes
parial data for 1946-92, but because the data ar
severely limted for 1946 and 1992, 1947 to 1991

was used as the period of record (fig. 10). In 1987,
the quatity of water withdrawn by public suppliers

exceeded the quantity withdrawn by self suppliers
for the first time (fig. 10), indicatig that municipal
use of ground water had begu to exceed agrcul-
tura use. A summ of the data bas for 1989-91
indicates ground-water pumpage accounted for
71,018; 66,707; and 91,743 acre-ft in 1989, 1990.
and 1991, respectively (table 3). Although the
ground-watr pumpage da base from the
Calorna State Water Resources Control Board is
limite to wells in the Los Angeles County and San
Bernardio pars of the Antelope Valey, it is the
best data available for use in developing a complete
data bas for grund-water pumpage from wells.

The data base used for this study was developed
using the original data reported by well owners to
the State Board, augmented by pumpage records of
individual public water suppliers, as well as water
sources and uses reported to the California Depar-
ment of Water Resoures. Land-use infonntion

and power-consumption data often can be used to
assur the completeness of a ground-water data

bas. In the Antelope Valley, inications of urban
and agricultura land-use infonnation (from all
sources in ths report) compard favorably with our
data base. Power-consumption data could not be
used to estimate pumpage for comparson beause
the locations of the power metes were not
available. Additional improvements in estimates of
historical agrcultural water demand may stil be
possible using land-use and power-consumption
data. However, these improvements could require a
substatial investment of time and resources.

Total reported ground-water pumpage for the
Los Angeles County pa of the Antelope Valley
peaked in 1956 at about 270,00 acre-ft (fig. 8).
Ths peak was followed by a gradua decreas in
pumpage until 1968, with reported pumpage only

Water Use 19
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6,700 acre-ft in 1965 and
remaed at about 6,000 acre-
ftyr unti 1967. Pumpage

data is missing for the period
1968 though 1975 (R.F.
Weston, Inc.. 1986; 1988).
Between 1976 and 1990,
anua pumpage at Edwards
Ai Force Base decreased

from about 6,300 acre-ft to
about 5,330 acre-ft (table 18
at back of report). In 1991

and 1992, reportd pumpage
decased fuer to 3,700
and 3,400 ace-ftyr, respec-

tively. Mojave acounted for
about 1,200 to 1,300 acre-

ftlyr of pumpage durig
1989-91. Anua pumpage
for U.S. Borax and Chemical
Corporation peaked at about
3,00 acre-ft in 1977 and
decrased to about 1.200
acre-ft by 1991. parly due to

use of imorted water from th State Water Prject.

Comparsons between published anual historical
watr use for th Antelope Valley (California

Deparnt of Water Resources, 1991b) and the
data base develope for this study indicate the
following dierences. Reported withdrawal from

ground-water supplies for 1989 were 53,000 acre-ft
compad with 71,018 acre-ft in our data base
(tables 2 and 4). These results indicate tha the
tota for grun-water withdrawals contaed in the
da base for this study ar 34 percent higher than

the published net for ground-water withdrawals.
Data compiled for 1991 show that ground-water use
incred 29 percent to 91.743 acre-ft in just 2
year, indicatig that dramtic changes in water use

can occur in a short peod of time. There is a
great potential for errr if close attention is not paid

to (1) anua monitorig of available water-supply

informaton and (2) quaity assurace of pumpae
reported by users to the State Boar.

300
- TOTAL GROUND-WATER PUMPAGE
- SELF-SUPPLIED GROUND WATER
uu PUBLlC.SUPPLIED GROUND WATER
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Figure 10. Ground-water pumpage from data base developed for this
Antelope Valley study, 1947-91.

about 219,00 acre-ft. Between 1968-72, reported

pumpage decreed drticaly, reching a low of
about 85,00 acre-ftyr just before imported water
from the State Water Prject became avaiable. The
dee in ground-water pumpage then beca
more grual, reachig a low of about 53,200 acre-

ft in 1983. Since 1983, reported pumpage has
increased. In reent year. which were. charc-

terized by rapid urban grwt and drought, between
50 and 90 percent of tota anual water demads in
the Antelope Valley was from grund-watr
pumpage. In 1991, when litte imported water was
available, tota pumpage was about 91,743 ac-ft.

The flIst year for which reportd ground-watr
pumage da acuid for the Kern County par of
this study ar was 1947 for Edwars Ai Force
Base, 1989 for Mojave and Rosamond, and 1958
for the Boron ara. The lack of repod pumpage
daa for Kern County represents a significant
omission in estimated pumpage, parcularly for the

1950's and 1960's.

Edwards Air Force Base, the town of Mojave,
and the U.S. Borax an Chemical Corporation
account for most of the grund water presently.
(1994) used in the Kern County par of the
Antelope Valey. Report pumpage (table 18 at
back of report) at Edwars Ai Force Base
increased from about 600 acre-ft in 1947 to about
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Prsently (1994), estimtes of tota ground-water

pumpage included in the data base developed for
ths study are low beause our data bas is stil
incomplete for some water users and for some year
throughout the period of reord. Historically, not
al users ar included in the State Boar data base

for every yea; as a result, tota from our data 'base

ar low. Dat ar severely limited for Kern County

water users for much of the period of record. Data



were found as par of our augmentaiQn of the Stae
Boar's data ba for some water usrs in the Kern

County par of the Antelope Valley. Data óbtaed
from the State Boar's computer fies included only
reportd pumage from wells in four Californa
counties": Los Angeles, San Bernarino. Ventura
and Riverside. However, only Los Angeles and San

Berndio County wells with the sty ara were
retained from the ongin da base extrted for
the Antelope Valley.

The lack of report ground-water pumpage data

for Ker County for earlier years represents
significant erors or omíssions in estimates of

historical ground-water pumpage. To help reduce
these errrs, Kern County pumpage can be
estimate on the basis of irgat acreage if we

assume tht the "water reuiments of crops planted
in Kern County were simiar to crops plante in

Los Angeles County. Using crop acreages for the
pars of Kern County and Los Angeles County

within our study ara in 1953 (table 1) and reportd
self-supplied ground-water pumpage in Los Angeles
County durg 1953 (fig. 10), we estiated tota
grod-water pumpage for the entire Antelope
Valley for 1953. Using this method, our estite

of total grund-water pumpage for the Antelop
Valley durng 1953 increased from the reportd
192,00 to 308,00 acre-ft. Using this correction
factor, based on the 1953 data and the peak ground-
water pumpage reported for the Los Angeles
County par of the Antelope Valley (267,660 acre-
ft, tale 4), total groun-water pumpage for the
entire Antelope Valey was estited to have been
about 429,00 ace-ft in 1956. Ths valleywide

pumpage estite is consistent with previous
estimates of 40,00 acre-ftyr by Snyder (1955)
and 480,00 acre-ftyr by the Calfornia Deparnt
of Public Works (1955, p. 20).

Pumpage totals for wells in the Los Angeles
County par of the study ara do not appear to have
been reported by registere well owners for every

year that ground water probably was pumped. The
incompleteness of the data base is caused, in par,
by the State-imposed deadline of June 30 for

reporting ground-watr pumage totas. Pumpage
data frm Recordtion Notices received by the State
Water Resources Control Boad that were post-
marked afer that date were not entered for some
years. Commonly, these data are kept in the State
har-copy fies and we have entered them into our

data base; but, for at least 1 yea (1988) late reports
were retued to the well owners and thus were not
readily avaiable. The effects of incomplete data

can be seen on figure 10. Methods used to estite

pumage also can influence the reliabilty of these
estimates. For exaple, inormation pertning to
the methods that were used by each well owner to
estimate their reported pumpage is nóted on some
of the completed Recordon Notice forms. We
usd this inonntion as an indication of the
accuracy of the pumpage estimates for some of the
reportg water users. Some users report the
methods they use to estite their pumage, but

most users do not. For quality assurace,

verification that the methods used for reported
ground-water pumpage ar approprate and used

accuraely stil needs to be done. Our observation

that identical amounts of pumpage have been
reported year afr year by some wells owners

indicates the need for closer quality assurance.

Estimates of grund-water pumpage included in
the origial State Boar data base also may be
inflated in some cases because well owners have
anticipated the potential to use this data bas to
establish generous futu water rights. In varous

pars of the Nation, such as Kanas (Kenny, 1986,
p. 3), it is a common practice for watr users to
overestime rater than underestimate their reported

water use to establish future water rights.
Commonly, this is done to establish a higher record
of water use than actally míght have occured.
However, ground-water pumpage estimaes that
míght be reprsented by overrportg are not

expeted to approximate the groud-water pumpage
that is historicay absent for the Kern County area.
Therefore, total ground-water pumpage in our data
base is expected to be low.

The same methods used to estimae ground-
water pumpage commonly ar used to estimae
water demad (table 4). Four methods for
estimtig pumpage have been used in the Antelope

Valley: the power method, the consumptive-use

method, the grod-water-Ievel change method and
the flow-totazig meter method. Pumpage

between 1919-51 was estited by Snyder (1955)

using the first thee methods. Snyder (1955)
concluded that the power and consumptive-use
mehods were reliable, but results from the ground-
water-level change method should be rejected
because there were -not enough wells in the water-
level network to provide reliable results. For 1950,
Snyder's (1955) estimates were about 362,00 acre-
ft using the power method and about 350,00 acre
ft using the consumptive-use method. In compar-
ison, pumage reported to the Caiforna State
Water Resources Contrl Board for 1950 was about
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120,00 acre-ft (some of which was reportd from
metered muncipal wells). The diparty in these
numbers probably is beause' of extensive under-
reportng at that time and the lack of recordtion
da for Kern County.

The strngts and weaesses of the power.
consumptive-use. and ground-water-level change
method are well documente by Snyder (1955).
Although Snyder (1955) rejecte th ground-

water-level change method ths method may be
more reliale now (1994) than it was at the time of
Snyder's study beause more wells ar monitore
for watr-level chages now than were monitored

durg the study by Snyder. However, a detaed

staistical network anysis is neede to determe
the adequacy of the existig network for the
objective of estitig net ground-watr pump~e.

Use of the power method can result in an under-
estimate of grund-water pumpage if only electrcal
power is used because may of the wells may be
powered by diesel or other fuels. Lak of available
inonnation on pump effciencies and depths to
water when wells ar pumping alo limts the

accuacy of pumpage estites using ths method

Weakess in the consumptive-use method occurs
because other uses of watr, such as for weed
control, leaching soil salts, frst proection and pre-
irrgation to moisten dr soils, ar not considered.

Acreage data irrgation effciency, crp-water
demads and applied water for each crop type
usualy ar not available for al crops every year.
When using the consumptive-use method; inaccu-
racies in estimates of anual water us ar
generad when the da used in mag these
estimates ar not updted anualy. This method
also may produce high estites if deficit irgation

is prticed as we noticed in our land-us study in

the Antelope Valley in 1992

Confuion between "applied" watr and "net"
water can occur when estites of tota withdrawal

ar ma using th consmptive-use method

Typically, the difference between "applied" watr
and "net" water is the amount of water that is
applied that exceeds the amount of wate required
to meet the demad of the watr user at the point of
use. More water must be withdrawn from whatever

sours ar available than is reuired to meet the
histoncal demad for any specifc use at the point
of use because no delivery system, watr-supply
system, irgaton applicaton system, toilet, or most
any kid of water-use system is 100 percent

effcient. "Net" water use alo can be described as

that par of applied watr that is consumptively
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used (evaporad or evapÙ'anspir) or irrcover-
ably lost from the distrbution system and agrcul-
tura retu flow or trated muncipal wastewater

outfow (Calorna Deparent of Water Resourcs,
1993a, p. 141). .

To understad the meang of "net" water
demad, it is necessar to comprehend that not all
of the water applied to a field or lawn can be used
by the vegetation or absorbe by the soiL. Ths
excess water can beome irgation return flows.
runoff from lawns, retus to sewers, or contr-

butions to moisture-deficient soil. How much of
ths excess water actually goes to each of these uses
is difcult to quantify. However, if the consump-

tive-use method is to be used to estimate tota
withdrawals frm avaiable water sources (surace
water, ground water. or relamed water), some
educatd guesses must be made for each of thse
additional uses of water. Anual and seasonal

, vartions in irrgation efficiency, effective precip-

itation. and crp-water demad because of wind and
temperatre vartions also linùt the acuracy of the
consumptive-use method. Meterig usually is
considere the most reliable method for estimatig
water use (includig grund-watr pumpage); but, if
the meters ar not well mantaied or instaed
correctly, even this method can be unreliable. One
of the most effective approaches for improving
estimates of water use for any ara is to identify all
major water users, expand the knowledge about the
avaiable methods of water-use estimation, and
enhance the avaiabilty of the data needd to mae
the estimtions.

One of the most significant limtations of this
study is the lack of knowledge about the tota
number of wells that have pumped ground water
each year in the valey. Many wells were aban-

doned because of casing failur owing to land
subsidence and beaue of the decreases in agricul-
tura activity. A comparson between històncal
land-use maps and the ditrbution of wells was

used to help venfy the completeness of our data
bas for year when mas were available. Site-
specific locations, which can be ploted using a
computer, ar not available for all wells in our
pumpage data base. However, site-specifc loca-
tionsàr available for may wells included in the
U.S. Geological Survey Ground Water Site
Inventory data base (fig. 11). Ths data base
indicates that there have been at least 3,723
different wells in the study ar at some point in
time; however, the number of wells that were active
in any given year is not known. Annua land-use
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Figure 11, Locations of wells in the Antelope Valley. (Sou roe: U.S. Geological Survey, Ground
Water Site Inventory Data Base in WATSTORE.)

maps (or remotely sensed images), a detaled canvas
of wells. and historical records of power use (if
such informon exists) could be valuable in deter-
miing the number of wells that were actively
pumping each year.

Anual ground-water pumpage has been reportd
to the Calornia Stae Water Resources Control

Boar for only 906 individual wells from 1947
through 1991. The highest tota anua pumpage
was about 268,00 ace-ft in 1956 for 487 wells-
the most wells report for any single year (tale 4,
fig. 9). All 487 wells were in the Los Angeles
County par of the Antelope Valley. Owners of
wells in Kern County ar not require to report
pumpage to the California State Water Resours
Control Boa. A complete data bas of all active
weIls, with site-specific locations and metered
monthly pumpage, is needed.

Since 1980, anual pumpage for about 100 to
200 wells has been reportd to the California State
Water Resources Control Board. On the basis of
the U.S. Geologica Survey Ground Water Site
Inventory data base (fig. 11). there were many more
wells that could have ben active in the Antelope
Valley than the 906 wells for which some of the
annual pumpage was reportd to the California State
Water Resours Control Board for 1946-91.

Compason between water-distrct boundares
(fig. 12) and recent lad-use informtion (fig. 5B)
indicates that self-supplied water use in 1992 may
be minimal in the Kern County par of the Antelope
Valley. Therefore, the self-supplied water users

whose water cae from wells in 1992 in the Kern
County par of the study ara may not accout for
much water use.

Water Use 2S



EXLANATION FOR FIGURE 12

ANTOPE VALY W Area
DISTlcr LOCATIONS
MAP NUBER WATE DISTRCT

1 16th StR West Tra
2 Antelop Pak Mutu Wat Compay
3 Antelope Valley Watr Compay,.Laaster Distct
4 Antelope Valey Watr Compay. Lena Valey Ditr

5 Averda Mutu WaaCompany
6 Baxer Mutu Watr Compay
7 Boro Coimllty Seivce Ditrct
8 Bneroo Mobile Home Esta
9 Edar Ai Forc Ba Watr Sere Ara
10 El Do Mutu Wat Compay
11 Evern Wat Compy
12 Hin Valey Mntu
13 Los Angeles Count Waterom Distrct Number 4

14 Los Angeles County Watom Distct Number 24
15 Los Angele Count Wateom Dict Numbe Z7
16 Lo Angele CoUD Watom Díct. Numbe 33
17 Lo Angele County Waaoo Distrct Number 34
18 Los Angeles Couty Watom Distrct Number 35
19 Los Angeles County Waaom Distrct Numbe 38 La Los Angees

CAIFORNIA AQUEUCT
ANPE V ALEY.EAST KERN
DELIVY SYSTE
BOUNDARY OF ANPE VAL

-----

Surfce-Water Supply

Local SurfaceWater Resources

The close association between ranfal and ruoff

allows the use of rafal to help review runoff

conditions th have been experienced localy.

Flow in the stram tht enter the Antelope Valey

ar heaviy influenced by raall and other related

precipitation (such as snowfal in the higher
elevations). The followig discussion of local
precipitation charterstics provides clues that ar
useful in understading natu runoff th is

available localy.

Mean annual precipitaion in the valey was
calculated using raifal records available at the

time of the study by Ratz (1969). These records
indicat that precipitation rates ar more than 12
inlyr in the surroundig mountas along the south-
ern boundar of the study ara and as low as about
5 inyr along the nortern boundar. Precipitation
maps var significantly in appeaance dependig on
the period of record and the number of raifall

gages used, as well as the varation in rafal

distrbution (Templin and Schluter, 1990, p. 34).
A more reent repon on mean anual precipitation
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20 Los Angeles County Watrworks Ditrct, Number 20

21 Lanter Watr Company
22 La Prjec Mutu Water Compay
23 Ladae Far Mut
24 Littk Cr Irgation Distrct
2S Mojave Public Utilities Ditrct
26 Pa Rah lngaton Ditrct
27 Pale Watr Dict .
22 Piute Mutu Watr Company
29 Quar Hi Watr Distrct
30 Rosnd Commty Serces DiStct
31 Sha Acres Mut Wat Compay
32 Sunyside Far Wat Compay
33 Tiar Bonita Wate Compay
34 West Valy County Wate Distrct
3S West Side Pa Watr Company
36 Whte Fence Far Mutu. Numr 1
37 Wilona Garen Mut

(Blodgett and Nasseri, 1993, p. 11) confirs these

ar with simiar high and low precipitation rates,

but indicates that mea anual precipitation rages
from 24 in. (in the mountains in the southeatern
par of the study area) to less than 5 in. (near the
norteastern bordr of the valley). Precipitaion
oftn is concentrted in locaized area (Blodgett

and Nasseri. 1993, p. 11). Knowledge of these
locazed precipitation patterns can be used to en-
hance the captu and use of local runoff. Improve-
ment in the collection of data for locaed precip-
ipitation trnds, and the associated runoff in
streas, can provide local water-resource maagers
the Inonntion needed to ma decisions. These
decisions include design of draiage facilties and

imprvements in diversion and impoundment
facilties in this moisturedeficient ar.

Histoncaly. surface-water sources have contr-

buted only a smal par of the water supplies used
in the Antelope Valey. Reported diversions from
suiface-water sources peed in 1968 and totaed
alost 12,00 acre-ft but have since decreased to

about 2,165 acre-ft in 1990, probably because of
drought (fig. 13). Surface-water diversions can be

expected to follow rainfall trends. Records of
annual tota diversions frm surace-water sources
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Figur 12. Water-district boundaries in the Antelop Valley.

reported to the California State Water Resources
Control Boad, Division of Water Rights, indicate
that self-supplied water users withdraw abut twice
as much water as public suppliers (fig. 13). Com-
parons between surface-water diversions over time
an precipitation records for varous gages in the
area (fig. 2) can help assure tht th records of
reported surace-water diversons are reasonable.
Surfacewater diversions need to be accounte for
when estimating ground-water recharge using
stream-dischare data.

In th Antelope Valley. only a few surface-water

storae facìlties (table 5. fig. 14) reta local nmoff
for later use. This margi amount of storae
capacity can accommodate only a lited amunt of

water. Storage of loc ruoff or imrt water
could be increaed if more facilities were available

or if existing facilties had greatr storage
capaities. These storage facilities could act as
additional recharge facilties or as tempora storage
for neary arificia rechage operations to enhance

management of water resoures in th Antelope
Valley, Other surface-water bodies are shown on
figu 14 and on th land-use map for 1973-76 (fig.

4) tht nñght have been used for storage of runoff.

Stormwater runoff is a resource that has
potential for greatr us in the Antelope Valley.
Stormwater drans from the surrounding hilsides
onto the alluvial fans and flashes down washes until
it reaches th valey floor where it ponds on rela-

tively imprvious clayey matrials unti it evap-
ortes. This runoff from intense, short-duration

stonns represents a reource that is not highly
utiliz and is difficult to control, as evidenced by

Water Use 27
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Litterock Creek Irgation

Distrct an the Antelope

Valley-East Ker Water
Agency. Imported water
supplies peaked in 1981 at
abut 77,00 acre-ft (table
6). Since then. imported

supplies typicaly have
averaged abut 37,00 acre.

ftyr, consistently much less
than the planned entitle-
ments frm the Stat Water

Project. Palmdle Water
Distrct fit recived

imported watr in 1985.

Deliveries of imported water
generaly have resulted in
reduced stress on the
ground-water system and
have supplemented local
water resources for abut 20
years. During the 20-year

record of imported deliv-
eris, the water delivered to these water agencies

seldom has approached the planned entitlement.
Pa of this difference is due to local water agencies
requesting le than thir annual entitlement. On

the basis of this record and the likelihood of furter
reuctions in export from the Sacramento-San

Joaquin Delta because of the recnt endgered
speies legislation, reliabilty of water deliveries
from the State Water Project is suspect. In
addition, par of th imported water received by the

Antelope Valley-East Kern Water Agency is
delivered to users outside the Antelope Valley.
These demands for water from communities outside
the valley, such as Caifornia City, ar expeted to
inrease because of plas for substantial growth.
These increasing demands (from outside commu-
nities) on the linted supplies imported into the

Antelope Valley are equivalent to reducing
imprted water available for use within the valley.

Discrepancies between entitlements from the
Stat Watr Project and actu deliveries (fig. 15)
indicate tht imported wate is not always available

when it is need in the Antelope Valley. A com-
paon of deliveries projected in 1977 and in 1991
(fig. 15B) indicates a delay of more th 20 years
to reach planed entitlements. This delay probably

is du to delays in the planed completion of addit-

tional reservoirs as par of the State Water Project.

Figure 13. Surface-water diversions in Anteeope Valley reported to the

Califomia State Water Resorce Control Board. Division of Water Right,
1947-91.

the resulting washes that freuently eroe road in
the valey. Some runoff "is captred in storm
retention resrvoirs or withdrawn from strams an
from wells adjacent to coar streambe. Addi-
tional retention facilties could be deigned to detan
storm runoff to enhance aquifer rehare. Some
recharge may be entering the aquifer. but much of it
seems to evaporat without providing its maxmum
potential use.

Preservation of naal recharge aras (such as
strea channels and permble alluvial fans) is an
important consideration in the Antelope Valley.
Durbin (1978) estimatd that 80 pecent of tota
rechage in the valley could be attbute to runoff

from th San Gabriel Mountans, priarly from

Big Rock and Little Rock Creeks. The upper pars
of th alluvial fans associated with these creek ar
the primar recharge zones in th valey. Urban
encroachment on aras of nara rechage may
dereas recharge to the aquifer as pervious ars
decreas and natura channels ar altered for flood
protction.

Impored S\rfacWater Supplies

Import surface water arved in the Antelope
Valley in 1972, when water was firt delivered frm
the Sacramento-San Joaquin Delta, abut 40 mi to

the north, through the California Aqueduct to the
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Actual deliveries for 1977-92 (California
Depament of Water Resources, 1991a) typicaly



Table 5. Capaities and locations of surfce~water resrvoirs in the Antelope Valley

L~~ervoir capacity, in aI.Te-feet)
Rervoir Locauon Locon

Township! Latude! No.
Capaity Name Owner Section (fig. 14)rane longitue:

Ker Coun
4,375 Boron Tai Pond 5 U.S. Bora an 11N/SW- 15 35°03'lS"1 1

Chemical Cororation 117°42'36"
1,480 Boron Tails Pond U.S. Borax and 11NI8W- 15 35°02'36"1 2

Chemical Corpration 117°43'12"
2,25 Boron Tais Pond 6 U.S. Borax and llN/SW- 21 35°03'00"1 3

Chemica Corption 117°42'36"
242 Bor Solar U.S. Bora and 11N/8W- 21 35°02'IS"1 4

evapation pond Chemca Corporaton 1l7°44'06"
17 Edwards Ai Force U.S. Ai Force, 9NnW- 24 34"56'24"1 10

Bas recation Edwards Ai Force Bas 117°40'59"
da

8,349 (Subtota)

Lo Angeles County

0 e7,50) Faiont City of Los Angeles 7N/15W- 12 34°41'12"1 5
118°25'37"

4,200 Lake Palda Paldae Water Distrct 5N/12W- 3 34°31'36"1 6
1 ls006'54"

90 e2,7oo) Littlerok Littlerock Crek Irgaton SN!llW- 27 34"29'06"1 7
Distrct and Pamdae UsoOI' 19"

Wate Distrct
493 Faiont No.2 City of Los Angeles 7N1l5W- 11 34042' 18"1 8

118°26'06"
106 Peablossom Cafornia Deparent of SN/lOW- 15 34°31' 12"1 9

Spin bain Water Resources 117°55' 12'

5,699 Subtot (of the original 15,00)

l4,048 Tota (of the original 23,355)
'Faiont an Faiont No.2 Reservoirs are located along the Lo Angeles Aqueduct in the Prce Canyon drnage

basn. Faiont Resrvoir was completed in 1912 but was taen out of operaon in 1982 beause of a fault ruing

though the main da. Faiont No.2 replaced Faiont Reseroir but stores ony a fraccon of its th origial
capacity.
2Reir caity for Littlerock Reservoir is 2,700 acre-feet which is the deign capacity. Actual storage capacity was

reduced legilatively by the Caornia Depent of Water Resurces, Division of Dam Safety, to about 90 acrefeet.

Constrction plans indicate that completion of a new reseroir in 1994 wil i¡¡crea the usble capacity of Littlerk

Resoir to 3,472 acre~feet.

were from 25 to 50 percent of the delivenes
projected by the Calforna Depament of Water
Resources (1977) (fig. 15). The Caifornia
Deparment of Water Resources (Paul Dabbs,
Calfornia Deparment of Water Resurces, wntten
commun., August 1993) anyzed the reliabiJty of
imported waer supplies for varous scenaros that
might influence the availabilty of water for export
frm the Sacraento~San Joaquin Delta area. On
the basis of assumptions made for the varous

scenaos. results of these analyses indicate a 20- to
6O~percent likelihood that deliveries wil be at or

abve prjecte deliveries.

Dug wet years, even with the present facilties
of the Stae Water Project, more water may be
avaiable to water contrctors. such as Antelope

Valley-Eas Kern Water Agency, Palmdale Water

Distrct, and Uttlerok Creek Irgation District.
than is contrted to be delivered. The diferences
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Figure 14, Locations of surface-water reservoirs and other seleced water bodies in the Antelope Valley.

between entitlements an deliveries then can be
narowed if more water is requested by these local
agencies and placed in storage though arifcial
recharge.

Reclaime Wastater Supply

Reclaimed wastewater is becomig an importt
source of water in Antelope Valley. Reclamed
wastewater supplies have incresed dramatcaly as
the population an treatnt capities have grown
(fig. 16A). In 1985, inuents to wasewater
treatment facilties from the cities of Lancaster and
Paldale and for Edwar Air Force Base were
6,161, an 3,394, and 1,457 acre-ft, respectively. for
a combined tota of about 11,00 acre-ft, or abut
90 perent of tota trted sewage (12,229 acre-ft;

fig. 16B) for all wastewater facilties in the valy.
By i 990, the tota influent treated by these same

30 Land Use and Watr Use In the Antelope Vaaley Calfomla

three conuunities had increasd to 19,123 acre-ft.
which was 92 percent of the tota wastewater
influent to all Antelope Valley facilties (20,873
acre-ft; table 7). In 1990, only abut 55 peent
(11,483 acre-ft) of the influent was accounted for
by varous uses (table 7). If al meters on the
influents to wastewater facilities were operting
prorly, the baance probaly evaporaed from
wastewater-treatment ponds or could be accounted
for in sewage sludge solids (fig. 168). In 1990, the
Lancaster and Paldale facilties acounted for 84

percent of the tota influent to wasewater-treatment
plants in the Antelope Valley. Our data base (fig.
168) is limited to data frm these two plans for al
yea except 1985 and 1990, which is why total
influent is higher in 1985 and 1990.

In 1990, most reclaimed wasewater was disposed
of to lan surfaces (5,445 acr-ft). Volume
dispose to land surfces pnmarly evaprae, but



Table 6. Entitlements an actual deliveries of water impoed to th Antelop Vaney from the Califomia
Aqueduct

(Etitlement an deliver in acre-feet)
Antelope Valley- Littlerock Creek Palale

Tota 
1 Total

East Kern Water Agency Irgaton Ditrct Watee Distrct deliveres deliveries

Antelope Antelope
Yea Entitle- Anteope Entitle- Entitle- Valley

ment Deivery Valley ment Deer ment Delivery
Valley

(defined in
(a) (b) delivenes (d) (e) (f) (8) agencies this study)

(c)
(h=b-+g) (i=e+eg)

1972 20,00 . 53 0 170 338 1,620 0 391 338
1973 25,06 20 0 29 29 2,94 0 310 290
1974 30,00 1,29 1,259 40 40 4.260 0 1,659 1,659
1975 35,00 8,068 8,068 520 520 5,580 0 8,588 8,588
1976 44.00 27.782 27,295 64 589 6.90 0 28.371 27.884

1977 50,00 11.202 32.147 730 ILL 8,220 0 11,313 32,8
1978 51,00 44,137 42,997 920 208 9,340 0 44,345 43,205
1979 63,00 60,493 58.701 1,040 133 10.260 0 60,626 58,834
1980 69,200 n,40 66,522 1,150 191 11,180 0 72,598 66,713
1981 75,00 79;375 75,480 1,270 1.270 11.700 0 80,645 76.750

1982 81,300
l 50,29 1

47,789 1,380 0 12,20 0 50,291 47,789
1983 81,100 32,961 31,878 1,500 38 12,940 0 32,99 31,916
1984 235,00 32,662 31,n7 1,610 1 13,560 0 32,663 3 1.728

1985 240,00 37.06 36,111 1.130 0 14,180 1,558 38,622 37,669
1986 242,00 32.449 30,946 1,84 163 14,800 3,09 35,708 34,205

1987 244,00 34,094 31.782 1.960 1,08 15.420 5.379 40,553 38,241
1988 246.00 34,079 34,828 2,070 419 16,04 1.770 36,268 37,017
1989 125,100 45,280 40,428 2,190 971 16,66 9,00 55,260 50,408
199 132,100 47,209 43,164 2,300 1,747 11.300 8,608 57.56 53,519
1991 138.400 22,992 4.355 2.30 858 17.300 16,525 30,375 11,738

1992 138.40 31.937 28,60 2,300 0 17.300 4,007 35.944 32,614
1993 138,40 2.300 17,300
2020 138,400 2,300 17,300
202 138,400 2.30 11.300

ISources: California Depaent of Water Resces (1991a. p. 268 an 280) an wntten communicatons from

Antelope Valley-Eat Kern Wate Agency, Littlerk Crek Irgatn Distrct, and Pamdale Water DistrCt The

entitlements and delivenes shown in thi tale are frm Caifora Deparnt of Waaer Reses (l991a).
Discrepancies exit beween delivees reportd by Caiforna Dement of Wat Resces and the individual agenies
for th same yeas. For example. in 1991, Antelope Valey-East Ke Water Agency indicates their deliveres from the
State Wate Prject totaed 7.2ß acr-feet, an Paldae Wat Distrct report 3,925 acre-feet. Th most strking
discrepancy is shown in 1977 wher (b) 11.202 acre-fee was report by the Californa Depaent of Water Reources
an (c) 32,147 acre-fet was repored by Anteop Valey-East Kern Watr Ageny.

1Entitlements for 1984-88 from Caifornia Dearent of Water Resource Bulletin 132-85 (1985) were modified frm

wha had been report in Bulletin 132-81. Th numbe shown in tt tale ar from Bulletn 132-91. which have been

unhanged since Bullet 132-85. Bulletn 132-81 shwed 1984, 1985, 1986, 1987, and 1988 entitlements for Antelope
Valley-Eat Kern Water Agency to be 94,00 100,40; 106.700 113.00; an 119.400 ace-fee respetively.

also may recharge grou water, evapotrspir

through native vegetaion. and may compa
moisture-deficient soils. Additiona monitorig of
ground-water levels and quaity in the vicinty of

this disposal ara would be helpful in detennning
how much grund-water rechage is actualy

occurrng. Wastewatr alo was used for agrcul-
tura irgation (3,587 acre-ft) and wetlands (2,451

acre-ft) (tale 7; fig. 16B). Nearly 100 percent of
the rela wastewater for agricultural irgation

in 1990 was used at the Nebker Ranch to grw
alfa)fa and sudan gras. In 199, 2,451 acre-ft of
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(Inuent and reclaimed wasewate, in ac-feet per yea)

Table 7. Wasewater influents and reclaimed wastewater use, 1989-91

Facilty na Influent

1989

Edwards Ai Force Base Wastewate Treattent Facilty. . . .
Rosamond Wastewat Treattent Facilty. . . . . . . . . . . .
Mojave Wastewate Treent Facilty. . . . . . . . . . . .
Mojave Aiort Facilty. . . . . . . . . . . .. ..
Boron Wasteater Treatent Facilty. . . . .
Deser Lake Community Seices Distct Wastewater

Treatent Facilty. . . . . . . . . . . . . . . . . . . . . . .
Edwar Ai Force Base Missile Test Site

Wastewat Treattent Facilty. . . . . . . . . . . . . . . . .
Edwards Ai Force Bas Nort Base Researh

Waswater Treatmnt Facili. . . . . . . . . . . . . . . 0
Lanaste Waswater Treattent Facilty. . . . . " ....,. 8,625
Palmdale Wat Relaauon Plant. . . . . . . . . . . . . . . . . .. 6,475
Ai Force Plant 42 Wastewater Trent Faclity. . . . . . . . 0
Boron Federa Prson Wasater Treatent Facilty. . . . . . 0

Tota. . . , . . . . . . . . . . . . 15,100&...... 0-.. 0-"

199
Edwads Ai Force Bas Wastewate Treaent Facilty. . .. 1,670
Rosamond Wastewater Treent Facilty. 762
Mojave Waswate Treattent Faclity. . . . . 381
Mojave Aiort Facilty. . . . . . . . . . . . . . . . 99
Boron Wastewat Treattent Facilty. . . . .. .. 90
Desrt Lae Community Serices Distrt Wastewater

Treatent Facilty. . . . . . . . . . . . . . . . . . . . .
Edwards Air Force Bas Missile Test Site

Wastewater Treatent Facilty. . . . . . . . . . . . . . . . . . .
Edwards Ai Force Bas Nort Bas Resech

Wastewater Treatment Facilty. . . . . . . . . . . . . . . . . 7

Lanaster Wastewate Treattent Facilty. . . , . . . . . . . . .. 9,298
Pale Water Reclaaton Plant. . . . . . . . . . . . . .. 8,155
Ai Force Plant 42 Wastewater Treatent Facilty. . . . . . . . 213

Boron Feder Prson Wastewat Treaent Facilty. . . . . . 67

Tota. . . . . . . . . . . . . . . . . . . . . . . . . 20,873

1991

Edwards Ai Force Base Wastewate Treatent Facilty. . . .
Rosamond Wastewatr Treatment Facilty. . . . . . . . .
Mojave Wasteatr Treattent Facilty. . . . . . . . . . . . . . . .
Mojave Aior Facilty. . . . . . . . . . . . . . . . . . . . . . . . . .
Boron Wastewater Treattent Facility. . . . . . . . . . . . . . . . .
Desen Lae Community Service Disttct Wastewater

Treatent Facilty. . ., ........,..............
Edwards Ai Force Base Missile Test Site

Wastewater Treatment Facilty. . . . . . . . . . . . . . . . .
Edwards Ai Force Base Nort Bas Research

Wastewater Treatent Facility. . . . .. .....,..... 0
Lacaster Wasewater Treaent Facilty. . . . . . . . . . . . . 9,073
Palmdale Water Reclamuon Plan. . . . . . . . . . . . . . . . . .. 8,827
Ai Force Plant 42 Wastewat Treatment Facilty. . . . . . . . 0
Boron Fed Prson Wasewater Trent Facility. . . . . . 0

Tota. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,90

Reclamed wastewate use

Aggcultu
irgaaon

o
o
o
o
o

o

o
o
o
o
o

o

LadWetlands diposal

o

o
2,135

o
o
o

2,135

o
o
o
o
o

o

o

o
2,451

o
o
o

2,451

o
o
o
o
o

o

o

o
2,568

o
o
o

2,568

o
o
o
o
o

o

o
o

3,965
o
o

3,965

o
o
o
o
o

o

o

o
o

5.445
o
o

5.445

o
o
o
o
o

o

o
o

5,110
o
o

5.110

Balane of
influent

o
o
o
o
o

o

o
o
o
o
o

o

o o

o
2,671

29
o
o

o o

o
3,819
2,481

o
o

2.700

86

45 o

o
3.572

15
o
o

6,300

o
o
o
o
o

o

1.670
762
381
99
90

86

3.587

o
o
o
o
o

o

o o

o
3,894

91
o
o

45

7
3,275
2,695

213
67

9,390

o
o
o
o
o

o
o
o
o
o

o

3.985

o

o o

o
2,611
3,626

o
o

6,237
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reclaime wastewatr was used for the wetlands, of
which abut 2,266 acre-ft was delivere to Piute
Pond (a mamae wetland) and abut 185 acre-ft
was deliverd to a pond at Apollo Par. The
reclai wastewater that went to Nebeker- Ranch

an the Piute Pond had undergone seconda
tratent processes. The wastewater for the Apollo

Park pond underwent a th level of tratment with

an alum mixture to remove suspended parcles.

Water Demand

From the 1950' s to the late 1980' s, watr
demands consistently decresed with decring
irgatd acreage. Irgation water demads in 1975

totaed 166,300 acre-ft in the Antelope Valey,
where municipal water demads totaed only
26,300 acre-ft (table 2) for a population of about
95,00 (Calorna Depant of Watr Resources,
1980, p. 11-16). In 1984, rapid grwt in popu-
laon resulte in a rapid increas in uran water
demads. By 1990, the population of the Antelope
Valey ha increased to 260,400 and continues to

, grow, but at a decreing rae compard with the
previous 5 years. Most reportd urban water
demads presently (1994) are met by public
suppliers. Unrepord self-supplied watr also
could be contrbutig to urban water demads and
creating a signicant strss on local grund-water
resources. Public-supplied water accounted for 59
percent (39,40 acre-ft) of reportd demads
(66,707 acre-ft) on ground-water supplies and 64
percnt (82,200 acre-ft) of tota reported water
dema (127,997 acre-ft) in 1990 (table 8). Of the
top 10 watr suppliers in the Antelope Valley in
1990, 6 were public water suppliers and 4 were
self-supplied aggcultual water users (tale 8).

Public Supplied

For purpses of this report public-supplied water
use is representative of municipal uses for the
Antelope Valey. In 1990, public-supplied watr
was about 82,200 acre-ft compaed with about
81,773 acre-ft in 1989 and 92,082 acre-ft (76,173
acre-ft plus the 15,658 acre-ft supplied by Antelop
Valley-East Kern Water Agency frm self-supplied
grund-water pumpage) in'1991 (tables 2 and 8).
In 1991, for the fist time in local histor, self-
supplied water users pumped about 15,658 acre-ft

. of grund water and sold it to the Antelope Valey-

East Kern Water Agency to help meet the municipal
needs of public water suppliers. Ths 15,658 acre-ft
of grund water was used to replae reuctions of

importd water cause by the drought. Only since

1986 have tota reported public-supplied watr
demads exceeded self-supplied water demads in
the Antelope Vaíley (tales 18 and 19 at back of

report). Ths trend is attbuted to the grwth in
uman land use and the decrease in irgated agricul-
ture. The top five public suppliers accounted for 82

percent, 84 percent, and 68 percent of the total
public water supplied in 1989, 1990, and 1991,
respectively (tale 8).

Th tota estited population served by public

suppliers in 1990 in the Antelope Valley was
212,142 baed on data compiled for this study. The
tota population of the valley in 1990 from U.S.
Bureau of the Census records was 260,400 (Vern T.
Knoop, Calornia Depaent of Water Resources,
wrtten commun., 1993). The population not served
by public suppliers was assumed to be self supplied
or supplied by smal public water companies for
which estis of the populaton served were not

available. Of the 119 license public water

suppliers in the Antelop Valey (Gar Silverma,
U.S. Environmenta Protection Agency. written
comun., 1991), the top 10 public suppliers
acounted for 86 percent of the tota watr supplied
and 88 percent of the total ground water pumped by
public suppliers, durg 1989-91 (table 8).

Water deliveries from public suppliers are
voluntarly reported anualy to the Californa
Deparment of Water Resources by most water
agencies stawide. However, in 1990, only 26 of
the 119 licensed public water suppliers in the
Antelope Valey responded to the State's annual
"Water Utilty Statistics" survey; some of the largest
water suppliers were not represente. Responses to
the Water Utilty Statistics survey for 1990
indicated tht the primar use of public-supplied

water in Antelope Valley was for domestic
purposes, with relavely sma amounts used for
industral purpses. Responses also indicated that
public-supplied irgation water generaly was
applied to landscaping, golf courses, and other
publicly owned aras but not to irgated crops.
Other repored public-supplied water included water
unaccounted for as losses between production and
delivery. Typically. losses include water lost when
flushing fire hydrants and fighting fires, system
leaks, and irgation of some public parks and other

facilities where watr use is not metered.

Many public water suppliers in the Los Angeles
County par of the Antelope Valey report their
ground-water pumpage and surface-water diversions
to the Californa State Water Resources Control
Boar. . Severa water agencies provided addtional

watr-use records for the Antelope Valley. The
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Table 8. Public-supplied and self-supplied water demands in Antelope- Valley by water supplier and
source, 1989-91

(Import water reprsents water purha frm State Wate Prject contractrs by wate suppliers wittn the study ara
boimda for the Antelope Valley)

Water supplier

PubUc supplie:

Los Angeles County Water Work Distrcts. . . . . . . .
Paldae Water Dìstrct . . . . . .
Edwar Ai Force Base. . . . . . . . . . . . . . . . . . . . .
Lacaster Wastewater Treatment Facilty.
Lìtterock Crek Irgation Distrct. . . . . . . . . . . . . .
Qua Hil Water Distrct. . . . .
Mojave. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Whte Fence Far . . . . . . . . . . .
Rosamond Commimìty Serces Distrct. . .. "
Palmdae Wastewater Trtment Faclity. . . . . . . . . .
Allothers.... .,..............

Tota public-supplied water demad. . .

Self supplied:
Kyle. L.W. and G.W. . .. ..............

Retlw Enterrises, Inc. . . . . . . . . . . . . . . . . .
Ritter and Goode. . . , . . . . . . . . . . . . . . . . . .
R and M Rach, Inc. . . . . . . . . . . . . . . . . .
Bee, Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Kelly Rach . . . . . . . . . . . . . . . . . . . . . .
Bìscaichipy Rach. . . . . . . . . . . . . . . . .
Lae. Twyla and Lar . . . . . . . . . . . . . . . , . ,
Tapìa Brothers. . . . . . . . . . . . . . . .
Cameo Rahig Co. . . . . . . . . . . . . . . . . . . . . . . . .
Other supplier .. . .. .. . .. . .

Tota self-supplied water demand. . . . . , , . . . . . . ,

Tota wate supplies ........... ................ ....."......

Public supplied:

Los Angeles County Water Works Dìstcts
Palmdae Water Dìstrct . , . . . . . . . . . . . . . . .. ;
Edwards Ai Force Base. . . . . . .. ..... . . . .

Lancater Wastewater Treatment Facilty

Littlerock Creek Irgation Dìstrct """""""

Quz Hil Wate Distrct. . . . . . . . . . .Mojave . . . . . . . . . . . . . . . . . .
Whte Fence Fars. . . . . . . . . . . . . . . . . .
Rosamond Community Serices Distrct. . . .. ...,

Paldae Wastewater Treatment Facilty. . . . . .
Allothrs ...... .......................

Tota public-supplied wate demand. . . . . . . . . . .
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Grond
water

Water-supply soure, in acre-foot per yea

Local
surace
water

Reclamed
wastewater

1989

16,619
10.00
5,096

o
1,593
1,661
1,322

368
775

o
5,662

43,098

7,179
6,914
3,888
2,670

o
o
o

2,058
o
o

S,211

27,920

71,018

199

14.052
10,209
5,690

o
1,526
1,190
1,286

788
780

o
3,879

39,40

o
o
o
o

1,145
o
o
o
o
o

46

1,191

o
o
o
o
o
o
o
o
o
o

3,127

3,127

4,318

Import
water

17,626
9.00

o
o

971
1.369

401
891
159

o
2,183

32,609

o
o

2,911
o

2,189
2.166
2,104

o
1.707

o
6,719

17.796

50,405

o
o
o
o
o
o
o
o
o
o

46

46

20,917
8,608

o
o

1,747
1.950

288
775
498

o
1.933

36.716

o
o
o

4,80
o
o
o
o
o

29
o

4,835

4,835

o
o
o

6,023
o
o
o
o
o

15
o

6.038

Tota
water

demad

34,245
19.011
5,096
4.806
3.709
3,030
1,723
1,259

934
29

7.891

81.733

o
o
o
o
o
o
o
o
o
o
o

7,179
6,914
6.799
2,670
2,189
2,166
2,104
2,058
1,707

o
15,057

48,843o

130,576

34.969
18,817
5,690
6.023
3,273
3,140
1.574
1,563
1.278

15
5,858

82,200
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Table 8. PUblic-supplied and self-supplied water demands in Antelope Valley by water supplier and
source, 1989-91-Contfnued

Wat-supply source, in acre-foot per year
Wate supplier Ground Loc Imported Reclaied Tota

surace waterwatr water water wastewater demand
199--Continued

Self supplied:
Kyle, ¡.W. and G.W. . . . . . . . . . . . . . . . . . . . . . . .. 6,928 0 0 0 6,928
Retlaw Enterses, Inc. . . . . . . . . . . . . . . . . . . . . ., 6,90 0 0 0 6,90
Ritt and Goode. . . . . . . . . . . . . . . . . . . . . . . . .. 3,162 0 3,843 0 7,005
R andM Rach, Inc. ..................... 2,785 0 0 0 2,785
Beery, Rach. . . . . . . . . . . . . . . . . . . . .. 0 0 2,09 0 2,099
Kelly Rach. . . . . ... ...................... 0 0 1,708 0 2,052
Biscaichipy Rach ........ ............. 0 0 2,437 0 2,437
Lake, Twyla and La ............ ...." .......... .......... 2,052 0 0 0 1,708
Tapia Brothers ................ ............ ........ 0 0 1,294 0 1,294
Cameo Raching Co. .. .......................................... 1,365 0 0 0 1,365
Oter suppliers ........,............... 4,111 2,119 4,990 ,0 11,220

Tota self-supplied watr deand ...................... 27,307 2,119 16,371 -- 45.797

Tota wate supplies .......................... 66,707 2,165 53,087 6,038 127,997

1991

Public supplied:

Los ~eles County Water Works Distrct. . . . . . . . 17,09 0 12,940 0 30,033
Pal e Wate Distrct. . . . . . . . . . . . . . . . . . . . . . 12,720 0 6,525 0 19,245
Edwar Ai Force Base ........................................ 3,920 0 0 0 3,920
Lancar Wastewate Tretment Facilty. . . . . . . . .. 0 0 0 6,462 6,462
Litterock Creek Ir~ation Distrct ........ .......... 1,991 0 858 0 2,849

Qua Hil Wat Distct . ........ .......... 1.311 0 1,543 0 2,854
Mojave. . . . . . . . . .. .................. 1,214 0 468 0 1.682
White Fence Fars. . . .. .. .. .................... 456 0 482 0 938
Roamond Communty Serices Distrct .................... 1,235 0 535 0 1,770
Paldae Wastewatr Treatment Facilty ............ 11.." 0 0 0 91 91

All other .................... .... .................. I.. I I... 5,269 36 16,934 0 22,239

Tota public-supplied water demand .., 45,208 36 140,285 6,553 92,082

Self supplied:Kyle, ¡.W. an G.W.. ...,.................. 7,294 0 0 0 7,294Retlaw Enterprises, Inc. . . . . . . . . . , . . . . 6,914 0 0 0 6,914Ritte and GOOe. . . . . . . . . . . . . .. . 6,083 0 0 0 6,083Rand M Ranch, Inc. . . . . . . . . . . . . . . 2,780 0 0 0 2,780
Bee Rach .... .......... 0 0 0 0 0KellyRach..... .......... 0 0 0 0 0Biscaichipy Rach . . . . . . . . . . . 0 0 0 0 0La, Twy1a an Lar . . . . . . . . . . . . . . . . . . . 12 0 0 0 12Tapia Brothers.. ......................... 0 0 0 0 0Cameo Raching Co. ... ..............,.... 1,248 0 0 0 1,248
Other suppliers. . . . . . . , . . . . . . . . . . . . . . .. .. 6,546 1,633 2,769 0 10,948
Tota self-supplied water demand. . . . . . 130,877 1,633 2,769 -- 35,279
Tota water supplies. . . . . . . . . . . . . . . . . . . I7 i: "4 63 ì2

¡The volume of import wat use in 1991 is 15,658 acrefeet higher than the volume of importd water shown in table 4; the
volume of grun-water us is 15.658 acre-fee lower than th volume of grund-wate use shwn in table 4. If this wate had been
use by the owner of th prvatey owned wells, it would have been considere a self-supplied use. However, in 1991, 15,658

acre-feet of grund wat was trsferred from self-suppliers to a wholesae water supplier (Antelope Valley-Eat Kern Water

Agency), who in tu sold th water to public supplier, who delivere the water to their uran water-use customers. This water use
is accounted for under imported watr for public-supplied users 1)ause the grnd water was combined with imported wate by
Antelope Valey-Ea Kern Water Agency; it was not deterned how much grund wate and how much import water went to
each public wate supplier. Tota grund-water pumpage in 1991 sold to Antelope Valley-Eat Ker Watr Agency for deiveres by
public supplier wa 91,28 ac-feet; 44,749 ace-fee publíc supplied; 30,877 acre.fee self supplied; and 15.658 acre.feet self
supplied.
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Pale Wat Distrct matans computerize
data bases of water supplies and deliveres. Anual
and seasonal delivenes of public-supplied water in
the Antelope Valley have incras drticaly as
shown in the data bas for Paldae Water Distrct
(fig. 17).

Self Supplied

Self-suppli water use reprsents priary
agrcultura uses for the Antelope Valey beause
other reortd self-supplied demas are smal.
Tota reported self-supplied water (tale 8) was
48,843 acr-ft in 1989,45,797 acre-ft in 1990, and
35,279 acrft in 1991. The top 10 self-supplied

water users accunte for 71 percent of the reported
tota self-supplied water deman~s and 82 percnt of
the grund water pumd by self-suppliers in
1989-91. In 1991, for the fit ti in local history,

self-supplied water users pumpe about 15,658
acre-ft of grund water and sold it to the Antelope
Valey-Eat Kern Water Agency to help meet the
muncipal needs of public wate suppliers. This
15,658 acre-ft of ground water was used to replac
reductions of imported water that were a result of
the drought.

The completeness of our self-supplied data base
was checked by compaag 1987 and 1992 i¡gated
acreages with site-specifc locations for water
delivery identied by the Antelope Valey-East
Kern Water Agency. Ths comparson indicated
that most of th land irgatd in the Kern County

ara probably used water reeived frm the Ante-

lope Valley-Eat Kern Water Agency. so self-
supplied water use in Kern County might have benmi.

Our estimate of the annua tota water demad for
self-supplied domestic water users from all water
soures was about 20,00 ace-ft for 1990. This
estimate was based on a unit-use coffcient of 40

gal per capita per day, simiar to the unit-use

coefficient for loca public-supplied per capita use
mtes report to the Calforna Deparent of Water
Resources 1990 Urban Wate Status Surey. The

population estimate for self-supplied domestic water
users was 48,258 for 1990. Ths population esti-
mate was detemmed using the difference between
population from the 1990 census (Calorna
Deparment of Water Resours, 1993b) for
Antelope Valey and the popuation served by
public water suppliers (for which estites of the
population served were avaible). Par of this
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water demad prbably was accounted for in the'
report of water-rights licensees for surface-water

and grund-water pumpage for the Los Angeles
County par of the study ara as reportd to the
Sta Water Resources Control Board. To avoid

double acuntig, this estite of domestic self-

supplied water demand was not added to the tota
reportd in tale 8, which could mean that a smal

amunt of self-supplied water use may not be
acounted for in our da base. If the per capita use
mte for self-supplied domestic water user is .

actualy about 200 gaJd or even the 55 to 75 gaJd
used by the California Sta Water Resources
Contrl Boar (1977, p. 22) in establishing watr
rights, the unaounted for water use would be even
less. A còmplete surey of all active wells and
madatory reportg of al grund-water pumpage

would improve estiates of self-supplied wate use.

Estites of self-supplied industral water use can

be ma using "unit-use coefficients" for the
number of employees reportd by local Boards of
Trae or Chambers of Commrce for the ara
within each Stadard Industral Classification code
grouping. However, beause of potential inaccu-
raies associated with the "unit-use coeffcient"

method for estimaing industral water-use, only
reportd da wer used. Unrported use was
assumed to be mial. Some self-supplied water-
use infonntion for the Antelope Valley came from
industres that responded to questionnaires sent out

as par of a staewide industral surey done in
coopemtion with the California Deparment of
Watr Resources in i 992. Additional information
on self-supplied industral water use came from
industral well owners in the Los Angeles County
par of the stdy ara who report their pumpage to

the Calforna Sta Water Resourcs Control Board

.as par of their ground-water extrtion ordinance.

Many well owners in the Los Angeles County
par of the Antelope Valley, who report their
pumpage to the Calfornia State Water Resources
Contrl Boar as par of the grund-water extrac-
tion ordinane. ar self-supplied irgation water

users. Irgation was the most frquently cited

water use by those who reportd self-supplied
pumpage in 1990. Land-use infonntion was used
to check the completeness of the reportd irrgation

inonnation.

Total agrcultura water use in the Antelope

Valley has been estimated using the "consumptive-
use method" on the basis of irgated acreage.
evapotrspiration of applied water. and irrgation
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month, to meet demands for the Palmdale Water District.
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Table 9. Irrgation water use and Irrgated acreage in the Antelope Valley, 1989

(Soure: Vere Knoop, Calorna Depant of Water Resources (wrttn common., 1991). UlÚts: aplied water and
evapotranspiration of applied water ar in acrfeet per yea; unit evapotranspiraton and unit appli wate ar in

acre-fet pe acre; irgation effciencies are decimal fractions used to estimate applied water following the fonnula (acres

x ulÚt) evapotranspiration of applied watr divided by irgation efficiency. ac-ftacre, acre. feet per acre; acre-ft acre-

feet)

UlÚt Evapotrans- Unit
Irgate evapotrs- piration applied Irgation Applied

Crop piration of of applied water
acreage

applid wate water
water effciency

(acre.ft)
(acftacre) (acre-ft) (acre-ftac)

Alala 9,050 4.3 38,915 5.5 0.78 49,891

Pastue 660 4.3 2,838 5.5 .78 3,638
Grai 420 .2 84 1.0 .20 420

Cor 50 1.7 85 2.7 .62 137

Othr field 150 2.2 330 3.5 .62 532

Othr trck 3,04 1.5 4,560 2.5 .61 7,475

Deiduous 1.970 2.6 5,122 3.8 .68 7,532

Vineyar 30 2.5 75 3.3 .75 100

Tota 15,370 52,009 69,725

effciency for severa year (table 2). An example
of ths method is provide to show how an estimte
was made for 1989 irgation water use in Antelope
Valley (table 9). The prelimiar estite of 1989
ÌIgation water use shown (table 9) indicates
52,00 acre-ft of water would have been demade
by the 15,370 åcres of crops estimated to have ben
grown in the valey. The fmal estimte of 49,00
acre-ft of agrcultural demand (tale 2) for i 989
means that some changes were mad in the data
presented in table 9. This varation in estites can

provide an indicaton of the range in reliabilty that
we ßßght expect from the consumptive-use

estite. For comparson, our da base for all

self-supplied water users in the Antelope Valey in
1989 (maly agrcultu ÌIgation water users) has
a reported 48,843 ace.ft of water used (table 3).
Ths compason of estiated uses with repored
uses indicats that our data base probably accounts

for most of the irgation water use that occured in
1989. However, the only way to be certn that all
wate use is accounted for each year would be to
estalish routie data collection, monitoring, and

analysis. There could be substatial errr when
comparng estimates based on "consumptive" or
"net" water use with a combination of reported uses
frm varous sours that represents "grss" water
use, or tota withdrwas. This error could be as

large as 25 percent, the difference between the
applied water estimate, 69,725 acre-ft, and the
evapotranspiraon of applied water, 52,009 acre-ft
(table 9).
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Water use for miing is commonly self

supplied. Some local miing companies in the
Antelope Valey voluntarly provided data on theìr

water use for this study. However, the volumes
they reportd are insignificant when compar with
irrgaton wate use in the ara, accounting for only
about 2 percnt of the tota self-supplied water use.

Total annua watr use for miing repoed in 1990
for the Antelope Valey was 1,150 acre-ft, which
includes both public-supplied and self-supplied
water. For 1990, the largest reported user of water
for miing was the U.S. Bora and Chemical
Corporation at 178 acre-ft (146.5 acre.ft of ground
water and 31.4 ace-ft of imported surace water
purhas frm Antelope Valley-East Kern Water

Agency). For al uses (domestic, commercial,

industral. and miing) in 1990, the U.S. Borax and

Cheßßcal Corpraon repoed a tota use of 1,682
acre-ft of ground water and 865 acre-ft of imponed
surface water from Antelope Valley-East Kern
Water Agency (table 18 at back of report).

Water-Demand Forecasts

The diffculty of mag valid predictions,
projections. or foreasts is readily evident. For
exaple, the unpreictable natre of weather often

is apparnt in our daiy lives, especialy when
forecasts are made for more than a few days into
the futue. Watr maagers, however, need to

anticipate water needs for years and even decades
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into the future. To help plan for these future needs,

they look to varous tools and approaches to pro
vide some inonntion. An essenti component of

water-resoures planing is the watr-use forecast,
an estite of the amount of watr tht wil be used

at futu points in tie. Although water-use fore-

casts help strctu debate over water-policy issues,

they generay ar incurte (U.S. Geological

Survey, 1990, p. 7) because underlying factors that
determe future water use ar liely to change in
unprectable ways. Despite the lielihood that
long-temm projections will prove ínaccurate, fore-

casts still ar integr to the proess of water-
resource planing.

Methods of water-demad forecastig commnly
used in the study ara, as well as ín othr aras
within and outside of the State of Calorn ar
reviewed in this report. The first water-dmad
forecast specifcaIy for the Antelope Valley was
made by the Calforna Deparent of Water
Resources (1980, p. 1 I) on the basis of informuon
avaible in 1975. The forecasters recognized that
may factors probably would mae the accury of
their estimte shor lived. In 1975, several pro-

jections for irrgate land use for th Antelope
Valley were mae by varous agencies with each
projection being signficantly different. Because of
the uncertty in the projection of irgated lad
use, the 1975 acreage was kept constat through the

1990 2010
o

20202000

year 2020. Agrcultural lad use decreased steadily

from the IId-1950's to the eary 1970's as a result
of uran encroachmnt, increing water costs, and
riing land values (Calfornia Depaaent of Water
Resources, 1980, p. 11). By 1972, agrcultural land
use ha increased slightly as a result of increasing
crop prices and deliveries of importd water for
agrcultural users by the Antelope Valley-Eas Kern
Water Agency. However, the availabilty of im-
portd water for agrcultura users was expected to

decrease shaly in 1983 (which it did (tale 6))
when renewal of th State Water Project energ
contrts would increase the cost of th imported

water. The Calorn Deparent of Water
Resources (1980, p. 14) prjected a constant agr-

cultura water demad of about 166,250 acre-ftlyr
(table 2).

Instead of remaing constat, agricultural water
demad has decrasd to about 35,279 acre-it as of
1991 (tales 2 and 8). Because of the decrasing

trnd in irgated acreage durig the past few years,

a simple projection approach can indicate future
agrcultual water demads on the basis of historical
infonnion of increasing electrical costs an
decrasing alfala acreages (fig. 18). Unless
changes in the value of alalfa or the cost of
electrcity occur, this method indicates that less
ground water will be pumped for alala inigation.
Reclaied wastewater, however, may continue to be
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projected in 1980 by the Daparment of Water Resources
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a source of water supply for alfala in the study
ara and probably wil increas in the futu.

Statewide forecasts, or projections, for water
supplies and watr demads have been ma for
sources of water supply and types of water use by
the Calfornia Deparent of Water Resources since

1966. These foreasts were updted in 1970, 1974,

1983, 1987, and 1993 at a statewide level
(Calfornia Deparent of Water Resourcs, 1983,
p. 19; 1987, p. 18, 1993, v. 2, p. 260). Earlier
foreasts (1966, 1970, and 1974) as well as the
most recent foreast (1993) were ma to the year
2020. The 1983 and 1987 updtes were extended

only to the year 2010 because of increased concern
about the uncert futu of the agcultura

economy and the population growth. Since 1983,
these forecats have been made for regions tenned
"planing subareas." The Antelope V alley is
considered a "planning subara." Basinwide
foreasts made in 1980 and 1993 ar available for
this study ara (fig. 19). The most rent pro-
jections for urba water demad for the Antelope
Valley are 122.00 to 126,00 acre-ft for 200;
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180,00 to 186,00 acre-ft for 2010; and
243,00 to 250,00 acre-ft for 2020
(Calfornia Deparent of Water
Resouces, 1993a, p. 260).

According to Cameron and others
(1993, p. 1), the method used by the
California Deparment of Water Resources
to mae basinwide forecasts for water
demad have been "based entily upon
non-stochastic point estites of base unit

use for each category of water use, frac-
tional reduction in unit use in that
category, and the population afected by
each conservation measure." Deficiencies
in ths method have been recog,,ized that
can create misleag implications of a
much grater degr of accuracy than the
avaiable informion allows (Cameron

and others, 1993, p. 1). These defi-
ciencies include the lack of validation-

venfcation procdures and confidence

limts. Beginning with the 1998 forecasts,

a simulation approach is planned to
"succinctly convey the consequences of
the stochastic natre of all of the
ingrdients. ,. The many vagares of
demographics, weather, technology, and
economics make forecasts so uncert

that this uncertaity needs to be under-
stood. Furher, there are wide bands of

error on each side of any foreast, and these bands
increase as forecasts reach farer into the future.

200

Water demads ar expeted to incree with
contiued urba development in the valley.
Forecasting, or predicting future water demands, is
of interest to those who are responsible for ensurig
that suffcient water is available for the ara.
Foreasts can be baed on projections of population
growth, increass in numbers of water meters being
instaled, changes in acreages of lad use, and
though the use of may other socioeconomic

varables.

Forecas by Other Agencies

Planning foreasts for Los Angeles County Water
Works Distrcts in the Antelope Valley were
identifed durig our study (Henry Roedeger. Los

Angeles County Deparment of Public Works,
Lancaster, writtn commun., 1992). These forecasts
used growth projections of 5 to 6 percent per year
(obtaed from planning deparments of local



communities) and annual increases.in the number of
meters in each of their ditrcts to estimate the total

number of meters projected to be in use by 1998.
This method of forecastig is less complex than the
methods used by the Caornia Depaent of
Water Resoures and the Metropolita Water
Distrct of Southern Cafornia but doesn't realy
estimate water demad. These prictions also ar
for a relatively short period-about 5
year-compard with projectons by the California
Deparment of Water Resources, which ar for
about 30 or 40 year.

Water-demad forecasts for Litterok Crek
Irrgaton Distct were include in a report by
Suzuk (1987, p. 4-14a and 4-14b). These forecasts
indicatd water demad was expected to follow
population grwth (about 4 percent per year). By
2010, population was projectd to be about 5,00
and water demad was forecasted to be about 2,00
acre-ftyr (1.6 ac-ftlyr for a famy of four), with
water demad doublig between 1990 and 2010.

By the year 2040, population was foreasted to be
about 15,00 and water demad about 4.500 acre-
ftlyr (1.2 acre-ftyr for a famly of four), incatig
a decrased rate of use per person. No explanation
was provided to describe the method used or the
reaons behind these expectations for water-demad
reductions for a famly of four, but it may be
assumed to be a result of conservaton and
reductions of irgated orchard acreage within the

distrct.

MAIN System Forecsts

The most sophisticate method identified in ths
study for foreasting urban watr demads is the
MAIN system. The IW_MA Water Use
Forecastig System is a computered plannig tool
for estimating present and future water demads
(Davis and others, 1991, p. I-i). The system is a
collection of data intensive, econometr regression
models that can be used to mae detaled forecas
of water demad. The IW_MAI system was
developed by Plannig and Management Consul-

tants, Ltd., under contrct to the U.S. Ary Cors
of Engieers and has been modfied specifcally for
the Metrpolitan Water Distrct of Souther
California (MWD_MA. MA is an acronym
for Municipal And Industr Needs; IW is an
acronym for the Institute of Water Resources of the
U.S. Ary Corps of Engineers (located at Ft.
Belvoir, Virgiia), and MW is for the Metrpol-
itan Water Distrct of Southern Calfornia. These

systems ar jntended for use in estimatig and
forecastig public-supplied water demads for
muncipal and industral needs but not for irrgation
or self-supplied municipal and industr needs.

One of the most challengig problems to users of
this system occurs when tring to convert available
census data into the data reuird by the MAI
model (Thompson and others, 1993, p. 425). Many
assumptions and adjustments can be required that
may be highly speculative or inaccurate. The
MA model can be used with varing amounts of
input da for a base year (1980 in ths case), but
has a miimum requirement of four varables:
populaton, employment (by Standad Industrial
Coe-SIC), income, and tota number of housing
units for each of two housing categories (single
famly and multifamly; table to). Foreasts and

projections can be made with a relatvely small
amount of infonntion using the "internal" growth
modls contaned withn the MAI systems (table
11). A coeffcient librar, intern to the

MW_MAI system, contas default information
tha can be combined with baselie infonntion to

make foreasts. The advantages of using the
defaults ar that the system requires a relatively

smal amount of infonntion, scenaos ca be
changed, and the user can make "what if'
comparsons with relative eas. The primar
disadvantage of relying on these default coeffcients
is that the results may not be an accurate
representation of the modeled area.

Projections can be modified to produce an
It external forecast" usin data outside the

MW _MAI system, which is provided by the
user. This method can produce greater accuracy for
a given ara or water distrct. The pri

advantage of external forecasting is that customized
study-area foreasts can be developed tht are

potentialy very accurate when good data ar
avaiable. The MAI systems alo ar valuable for
their use in anyzing varous future scenaos. The
primar disadvantages of external forecasting are
(1) the system is data intensive and (2) good data
can be expensive and time consumig to obtain.

The MAI system of models, though complex,
provides the user with a wide varety of capabilties.
Data-mapulation capabilties are numerous, with
may options for disaggregating or aggregating data
into sectors of water use. Watr-pricing, income,
and population data are taen into account, as well
as seasona climtic changes. Once a basic model

is developed, the MAIN system can simulate
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Table 10, Data requirements for the MWD_MAIN ba~ year 1980

(Explaaûon of Symbols: CCI, Composite Constrction Index; SiC, - Stada Industral Code; $IKgal, dollar per
thousand galons; ga1d, gallon per day; ga1dlunit, galon pe day per unt; _., no data avaiableJ

Soures of data:
Population:
Lacaster and Paldae: City of Lacaster (1993); Southern Californa Association of Governments (1993).

Antelope Valley: Calorna Deparent of Water Resoures (1980, 1993b).

Income:
Lancaster and Paldae: Souther Calforna Associaton of Governents (1993).

Antelope Valey: Alfr Goba and Associates (1993). All income estimates for 200 and 2010 derived from a
6-pecent incr every 10 year baed on Planng and Mangement Consultats, Ltd., income prjecûons for Los
Angeles County. All income values report in 1980 dollars.

Employent:
Lancaster: U.S. Deparnt of Comerce (1980).
Paldae: Pete Esks. Calforna Employment Development Deparent (wrtten commun., 1993).

Lancaster and Paldae: Southrn Californa Associaûon of Governents (1993).

Antelope Valley: Sum of employment tota for Lacaster, Palmdae, and Kern County for 1975; sum of Los

Angeles and Kern County employment totas frm Southern Calforna Association of Governents (1993) and

Ker County Council of Governents (1990).
Tempertue and Ranfal: National Oceaic and Atmospheric Adnistration (1991).
Composite Constnctton Index: Eva Opitz, Plang and Mangement Consultants, Ltd. (oral commun.. 1993),
Housing, tota number of houing units: .
Lacaster and Paldae (single famly and mulûfamly): Souter Calforna Association of Governents (1993).

Antelope Valley: Alfred Gobar and Associates (1993).
Distrbution of housing throughout the value ranges for single-famly an multifamly housing: U.S. Deparent of

Comerce (1980).
Number of peons per houhold:
Lancaste and Paldae: U.S. Deparent of Commerce (1970, 1980, 1990).

Antelope Valley: Al Gobar and Associates (1993).

Wate rate:
Lancaster and Antelope Valley: Raon Gonzaes, Los Angeles County Depaent of Public Works (wrtten

commun., 1993).
Paldae and Antelope Valley:

Data requiements

Tamy Lucas, Paldae Water Distrct (ora commun., 1993),
1975 1980 1984 1987 1990

LANCASTER

200 2010

Requi data
Municipal

Base yea
Tota population

Median income
Tota employment
CCi or alternate CCi
Ranfall, in inches

Maximum summer temperatue
Cooling degree days

Residenûal
Multifamly, housing by value range
Multifamly, persons per unt
Mulûfamly. winter rate ($lgal)
Multifamly, summer rate ($/Kgal)
Single famy, housing by rage
Single famly, peons per unt
Single famly, winte rate ($IKgal)
Single famly, summr rate ($IKgal)

See footnotes at end of table.

15,516

1980
48,103
24,499
14.808

143.3
5.7

107
1,635

e)
4.1

.44

.44
(I)
2.4

.56

.56
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53,827
25,013
15,195

68,063
20.943
23,240

97.291
25,04
42,039

152.279 212.140

26.549 28,142
63.217 83,320



Table 10. Daa requirements for the MWD_MAIN bae year 198D-Continued

Dat requints 1975 1980 1984 1987 1990 200 2010

LANCASTER..Coøt.d
Requir daa--Continued

Commercia
Employment by SIC or e)
catgory employment

Number of unts
Unit paramete
Annua average water use (gaJdIunit)
Base year magina pnce ($/Kgal)

Industral
Employment by SiC e)

or category descnption
Category employment
Annua average water use (galdlunt)
Base yea maginal pnce ($/Kgal)

Oponal data
Municipal

e)Income by percent of rage
Employment data by pai

(bas year and 1975) by SIC groupings
Public/unaccounte

Distrbution losses
Resident populaton
Annua average (gaUd)

Fre service

Annua average (gaUd)
User adde publi/unacounted pareters
Descnpúon

Number of units
Unit parameter
Anual average (ga1dlunit)

PALMDALE

Requi data
Muniipal

Bas year 1980
Tota populaúon 12.287 17.711 33,103 68,842 161,200 226,425
Medan income 21,838 20,363 18,398 27.386 29,029 30,771
Tota employment 5,358 7,081 6,400 10,000 16.075 34,104 51.621
CCi or alteate CCI 143.3
Ranfal, in inhes 5.8
Maxum summer temperatur 107
Coolig degr days 1,635

Residential
Multiamy, housing by value rage (I)
Mulúfamy, persons per unit 2.03
Multifamly, winter rat ($/gal) .53
Multifamly, sumer rate ($/Kal) .53
Single famy, housing by range (I)
Single famly, persons per unt 2.44
Single famy, winte rate ($/gal) .53
Single famy, sumer rat ($/Kgal) .53

Footnotes at end of tale.
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Table 10. Data requirements for the MWD_MAIN base year 1980-Continued

Data reuiments 200 20101975 1980 1984
PALMDALE--Contiued

1987 1990

Commercial
Employment by sic or

category employment
Numbe of units
Unit parameter
Annual average watr use (gaUd/unit)
Bas year maginal price ($lKgal)

Industral
Employment by SiC or

catgory description
Catgory employment
Annual average water use (gaUd/unit)
Bas year ma prce ($/gal)

Optional data
Municipal
Income by peent of rage

Employment data by pais
(base yea an 1975) by sic groupings

Public/unacounte
Distrbution losses
Resident population

Annua average (gaUd)
Free serce

Anua average (gaJd)
User add public/unacounted pareters
Description
Number of units
Unit pareter
Annua average (gaJdlunit)

e)

e)

e)

ANTELOPE VALLEY
(using Lacaster housing value range distrbution, weater infonntion, and water raes)

Requied data
Municipal

Base yea
Tota popultion
Med income
Tota employment
CCl or alternate CCL
Ranfall, in inches

Maxum summer tempeture
Cooling degr days

Residential
Multifamly, housig by value rage
Multiamly, peons per unit
Multifamly. winter rate ($/Kgal)
Multifamly, summer rate ($/Kal)
Single famly, housing by rage
Single famly, peons per unt
Single famly, witer ra ($IKgal)

Single famy, summer rate ($/Kgal)

Footnotes at end of table.

50,051

1980
124.350
21,790
58,865

143.3
5.7

107
1,635

e)
2.79

.44

.44
e)
2.79

.56

.56
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260,400
25,268

143.564

504.60 690,00
26,784 28,391

472,877 347,200



Table 10. Data requirements for the MWD _MAIN base year 1980Continued

Data requirments 2001975 1980 1984
ANTELOPE V ALLEY-.Contued

(usng Lacaster housing value range dinibution, weather infomation and wate rates)
Requied data-Continued

Commerial
Employment by SiC or

category employment
Numbe of units
Unit paramete
Annual average wate use (galdlunit)
Base yea maginal prce ($/Kgal)

Industr
Employment by SiC or

category description
Cateory employment .
Annual average water use (galdlunit)
Bas yea maginal price ($/gal)

Optional data

Municipal
Income by percent of range
Employment data by pai

(bae year and 1975) by sic groupings
Pulic/unaccounted

Distrbution loses
Resident populaon
Annual average (gald)
Free serice

Anual average (gald)
User ad public/unacounte pareters
Description
Number of units
Unit parameter
Annual average (galdlunit)

ISee tables 15 and 16.

2See table 13.

3See table 14.

conservation measures. Restrcted-use demand
forecasts were mae for Lacater, Palmdale, and
th Antelope Valley on the basis that the sae
"best-maagement practices" for watr-demad
reuction were used for Antelope Valey as were

used in Perrs Valey, a simlar desert ar in

Calornia (Metrpolita Watr Distrct of Southern
Calornia, 1993). These model runs were produced

only for reference because no "best-maagement
practices" have been adopted for the study area.

Attmpts to forecast water demads for the
Antelope Valley area were ma using infonnation
available for the cities of Lancaster and Pale
(tables 10 and 11) for which water demad was

1987 20101990

e)

e)

e)

forecasted though the yea 2010 (table 12).
Prlimiar calbraion and vercation indicate that
suffcient socioeonomic dat presently (1994) are
not available for the Antelope Valey to use the
currnt forecas from the MA system without

extre caution. Data are limited for employment

(table 13), median income distrbutions (tale 14),
and housing statistics for single family (table 15)
and multifamy (table 16) housing units.
Population data ar available (table 17), but often
ar contradictory for the same year from different

sources. Of the the forecasts mae using the

MA model, the Lancaster simulation contaed
the highest qualty socioeconomic daa avaiable.
The forecats presented in tale 12 indicate that the

Water Use 47



Table 11. Data requirements by forecast method for MWD_MAIN forecast years 1984, 1987, 199, 2000,
and 201 0 for Lancaster and Palmdale

(SIC, Stada Industral Code; --, no data available)
Sources of data:

Population:
Antelope Valley: Marla Hambrght, CCiforna Depant of Water Resources (wntten coun., 1993).
Lancate and Paldae: City of Lacaster (1993); Javier Minjares, Southrn Calforna Assocation of Governments

(wrtten commun., 1993).
Employment:
Antelope Valey Boa of Trad (1993); Javier Minjars, Southern Calfor Association of Governents (wrttn

commun., 1993); Ker County Council of Governents (1991).
lneme:

Antelope Valley: Alfred Gobar and Associats (1993); Eva Opitz, Plannig and Maagement Consultats, Ltd. (oral
commun., 1993). ,

Lancater and Paldae: Javier Minjars, Souther Calforna Association of Governents (wrtten commun.. 1993);

Kern County Council of Goverents (1991).
Housing:

Antelope Valey: Aled Gobar and Associate (1993).
Lacaster and Paldae: Javier Minjares, Southern Calfora Assoiation of Governnts (wrtten commun.. 1993);

U.S. Deparent of Comerce (1990).
Dat requirments by type of foret method 1984

LANCASTER

1987 199 200 2010

Intern growt
Requied data

Tota population 53,827 68,063 97,291 152.279 212,140

Medan income 24,013 20,943 25,046 26,549 28,142

Tota employment 15.195 23,240 42,039 63,217 83,320

Optiona data
Number of households 19,690 25,160 32,899 48,721 70,267

Percent household income grups
Employment by SiC e)

Extraplation of data for hitonca data bas year must be entered for sector(s) to be generated and histoncal data must

be enteed.

Requir data
Residential

Histoncal year
Housing by subgrup

Single famly
Multifamly

Housing, by value range
Commercial2

Histoncal year
Employment by SiC

(Must have base year data to use)
Industre)

Histoncal yea
Employment by sic

(Must have bas yea data to use)
Optional data

Public/unaccounted
Enter histoncal population for ditrbution
Losses/fre serice for yea specied
May enter histoncal paramter values for histoncal year chosen

See footnotes at end of table.

Histoncal forecast option not used for ths study

48 Land Use and Water Use In the Anteope Valley California



Table 11, Data requirements by forecast method for MWD_MAIN forecast years 1984. 1987. 199, 200.
and 201 0. for Lancaster and Palmdale-Continued

Data reuirents by type of foret method 1984

LANCASTER..Continued
Exte projection option not used for ths study

1987 1990 200 2010

Exteal projection
Requi data

Residential
Number of housing unts by subgroup

Single famly
Multiamly

Commerial
Employment by SiC

(Must have bae yea data to use)
Categor parametr

(if dermed in bae year)
Industral
Employment by sic

(Must have base yea daa to us)
Optional dat

May be ente several ways: as a fractional perent of tota muncipal water use, as projected population for a per
capita calculation, or as prjecte anual average losses in galons per day.

PALMDALE
Inter growth

Requir data
Tota poulation 17,711 33,103 68.842 161,200 226.425
Med income 20,363 18,398 27.386 29,029 30,771
Tota employment 6,40 10,00 16,075 34,104 51.621

Optional da
Number of households 6,499 12,232 21.950 47,863 70,473
Perent household income grups
Employment by sic e)

Extrpolaton of historical dat
Base yea da must have been ented for sector(s) to be generat.
Must enter at leat 2 historical year.

Requied da
Residential

Historical year
Housing by subgroup

Single famy
Multiamy

Housing by value range
Commerial 2

Historical year
Employment by sic

(Must have bae year data to use)
Industral 2

Historical year
Employment by sic

(Must have bae year dat to use)
Optional data

Public/unaccounte
Enter historical populaton for distrbution
Losses/fr serce for year specified
May enter historical parameter values for historical yea chosen

Historical foreast opi:on not used for ths study

See footnote at end of table.
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Table 11. Data requirements by forecast method for MWD_MAIN forecast years 1984.1987.199.200.
and 2010. for Lancaster and Palmdaie-Continued

Data requirments by type of forast method 1984

P ALMDALE--Continiied
External projection option not used for this study

1987 1990 200 2010

Exteral projection

Required data
Resential

Number of housing units by subgroup
Single famy
Multiamly

Commercial
Employment by SiC

(Must have ba year data to use)
Category paameter -

(if defined in bae year)
Industral

Employmnt by SiC
(Must have ba year data to use)

Optional data
May be enteed several ways: as a fractional perent of tota muncipal water use, as prjeced population for a per

capita calculation, or as projecte anual averge losses in gallons per day.

ANTELOPE VALLEY

Internal growth .
Requird data

Tota population

Median income
Tota employment

Optiona data
Numbe of households
Percent household inome groups
Employment by SIC

Extpolaton of histocal dat
Base yea data must have been entere for seor(s) to be generated.
Must enter at leat 2 historical year.

260,400 504,600 690,000
25,268 26,784 28,391

143,564 472,877 347,200

134.983 237,377 364,060

e)

Requied data
Residential

Historical year
Housing by subgroup

Single famly
Multiamy

HousIn§ by value rage
Commeria

Historical yea
Employment by sic

(Must have bae year data to use)
Industral2

Historical year
Employment by SiC

(Must have base yea data to use)
Optional data

Publiclunaccounted
Enter historical population for distbution
Lossesfre serice for yea specifed
May enter historical pareter values for historical yea chosen

Historcal foreast option not used for this study

See footnotes at end of table.
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Table 11. Data requirements by forecast method for MWD_MAIN forecast years 1984. 1987. 199.2000.
and 2010. for Lancaster and Palmdale-Conffnued

Data reuiments by type of forcast method 1984 1987
ANTELOPE VALLEY--Contiued

External projection option not used for ths stuy

1990 200 2010

Exteal Projecton

Requi data
Residential

Number of housing unts by subgroup
Single famly
Multiamly

Commercial
Employment by sic

(Must have base year dat to use)
Categor parameter

(if defined in ba year)
Industral
Employment by sic

(Must have base year da to use)
Optional data

May be entered several ways: as a Ú'actiona peent of total municipal wat us, as projected population for a per
capita calculation, or as projecte annua average losses in gallons per day.

lSee tale 13.

ZMust have bas year infortion for th option.

reported water demads for 1990 account for about
70 to 77 percent of the simulated water demads
forecasted under unstrcted and restrcted

scenaros. However, none of the water suppliers in
the study ara have adopted "best-management
pratices" for. water conservaton that were used in
simulatig our restrcted water-demad projections.
The differences between our present simulated and
reportd water demads for i 99 are expected to
decrease as input data for the model systems are
improved and as accuray increases in accounting
for actual water demas for Lancaster, Palale,
an th entire Antelope Valley.

Assumg tht growth in wate demad and pro-
jected socioeconomic varbles for Lacaser are

representave of the Antelope Valey. tota urban
water demad in the Antelope Valey is projected
(using the MAI system) to increas from about
77,168 acre-ft (actal) in 1990 (tale 12 and tale

18 at back of report) to about 329,00 acre-ft in
2010 (table 12). More conservative projections can
be derived using the ratios of increas in urban de-
mad forecaste (table 12) between 1990 an 2010
for Lancaster or Palmdae. The ratio of incrase for
Lancaster is 2.08, determned from a reorted water
demad of 32,430 acre-ft in 1990 and a forecasted
water demad of 67,490 acre-ft in 2010. The ratio
of increae for Palmdae is 2.50, detenned from a
reported water demad of 23,950 acr-ft in 1990

an a forecasted water demad of 59,940 acre-ft in
2010. Using reported tota water demad of 77,168
acre-ftlyr for all urban uses for the entire Antelope
Valley in 1990 and these ratios, projected urban
water demads for Lancaster and Palmdale would
incrase between 1990 and 2010 from 23,736 acre-

ft to 49,371 ac-ft for Lancaster, from 17,192 acre-

ft to 42,980 acre-ft for Palmdale, and from 77,168
acre-ft to between 160.500 and 192,920 acre-ft for
the Antelope Valley. A more libera projection for
tota demad for all urban uses can be derived by
applying th ratio of increase between 1990 and
2010 for the entie Antelope Valey (109,910 in
1990 to about 329,00, or 2.99). Using this projec-
tion, urban water demad would incrase. from
77,168 acre-ft in 1990 to 230,732 acre-ftlyr by
2010.

This wide range of projected water demad
(160,500 to 329,00 acre-ft) is indicative of the
expected errr associated with the present water-

demad forecasts made using socioeconomic data
currntly available for the Antelope Valley. Man-
agement of local water resources is expected to be
decided by members of the Antelope Valley Water
Group (and other interested paries) on the basis of
these projections. their best judgement, and their
understading of locál conditions. In addition to
potentily significant errrs in population projec-
tions and other model parameters, other factors can
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Table 12. Water-demand forecast for the Antelope Valley and the cities of Lancaster and Palmdale, 1980
to 2010

(Method used: These forcasts were developed using a version of the MW_MAI water-demand forecasting system
supplied by the Metropolita Water Distrct of Southern Calforna (1993) for th Perrs Valley ara. The Perrs Valley

system was mofied to reflect conditions as they presently (1994) are known for the Antelope Valley. The assumption for
th best-maagement practice ar th sam as wer usd for Perris Valley, Calforna, by th Metropolitan Water District
of southrn Calforna to create restrcte-use estimates. TIs assumtion was mae beause no best-maagement practices
have been adopte in the Antelope Valley. USGS, U.S. Geological Surey; gald. galons per day; acre-ft/yr. acre feet per
year; --, no da available)

System
run

Forecast
year

Anua water-demand forecast

Tota unrstrcte use

(gald) (acre-ftyr)
Tota restrcted use

(gald) (acre-ftyr)

Reportd water demand

use (frm table 18
and USGS data bas)

(acreftyr) (percent
of forecast)

ANTELOPE V ALLEy2
56,290 50,215
109,910 95,886
264,760 225,638
328,730 278,367

LANCASTER'
17,510 15,620
32,430 27,325
48,420 39,283
67,49O 52,147

PALMDALE

1980 5,973 6,700 5,973 6,700
199 21,362 23,950 20,169 22,610
200 37,812 42,390 34,546 38,730
20 10 53,467 59.94O 47.137 52.840

¡Percent of forecated demand that is accounte for in our data base (tale 18). Th difference between reported and

forecasted could be due to incomplete reportng anor unrefined forecast data for th Antelope Valley foreasts. Another

potential source of errr for the Lancater and Paldae forecasts occur when detemning th actual delivenes to each city
by each water supplier when city and water boundes ar different.

2Housing values, water rates. and winter ranfal for Lancaste and th Antelope Valley.

1

2
3
4

1980
199
200
2010

i
2
3
4

1980
199020
2010

1

2
3
4

50.215
98,04

236,179
293,246

15,620
28,932
43.192
60,203

afect futue water demads, includig constrction
of the proposed international aiort and high-sped
ral systems. Water-conservation options may be

adopted along with other currnt best-maagement
practices to help better maage futu water
demads in the Antelope Valley. Because
estimted increases in water demad ar relative to
increases in population. most of the incree in

water demad in the Antelope Valey is expected to
be for urban uses. Populaton projections for 2010
show that the population, which was probably
between 250,510 an 273,443 in 1990 according to
available reports, could increase to 738,00 in 2010
and 986.00 by 2020, which represent increases of
295 and 394 percent, respetively (table 17).

56,290
107,490
252,940
312,050

17,510
30,630
44,04
59,350

34.879
77.168

62
70n2

13.820
23,736

79
73n7

6,130
17,192

91
72/6

Dlsagregated Factor Forecasts

An alternative approach to MAI system
forecasts, which may be more appropriate in aras
of limited data avaiabilty such as the Antelope
Valley, is the Disaggrgated Factor Forecast (DFF
method. The DFF is a simplified version of the
MA system which can provide a sectoralized
result. This method reportedly could be used on a
simple spreadsheet or with a hand-held calculaor.

Advantages of this method include simplicity, eas
in use, and fewer data requirements; the primar
disadvantage is a loss in accury. Because of the
anticipated loss in accurcy, this method has not yet
been applied in th Antelope Valley. However,
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Table 13. Employment data for the Antelope Valley by Standard Industrial Code (SiC)

(--, no data available)
Sources of data:

Employment by Stadard Industr Code (SIC):
Southern Cafornia Association of Goverents (1993); Pete Smith, Kern County Council of Governents (wntten

commun., 1993).
Tota employent:

Southrn Caonúa Associaton of Goverments (1993); Alfr Goba and AssocIates (1993).
Subctegor Lancaster Palmdae Los Angeles County

(cod and nae)
or SiC

COOl Miscel1aneous
commercial

C002 Vocatonal schools
COO3 Miscellaneous

retal
COO4 Boarng houses
COS Transporttion

ternals
COO Laundres

and cleanng
c07 Power laundres
C008 Ladscaping

services
COO9 Miscellaneous

wholesale
CO 1 0 Rereational

facilties
COlI Food and

other retal

COL2 Ar schools
COl3 Hotels and

restaurts
eo 14 Electrc and

gas utilities
C015 Public

admnistration
C016 Schools and

universities
eOl7 Raetrks
e018 Ca washes

and laboratones
e019 Heath services
C020 Medical offces
C021 Nursing

facilties
C022 Hospitas
C023 Botacal and

zoological garns
Manufacturng

201
205
208
209
222
233

1975 1980 199 1975 1980 1990 1975 1980 1990

3,397
524

1,908

335

51

3.095

4

1,261
7

1,679

31

3,602

1,256
1

122
107

2.038

416
1,279

2
5

26
I

5,988
1.091

4,054

1,019
120

622
7

695

171

6,882

8

2,655
15

2,369

66

7,503

2.616
3

4,446

4,400
1

253
223

3,605

868
2,64

4
10
55

3

2,371
272

6,353
880

1,413
17

3,767
17

132
4

7

300
8

616
5

7816

2,011 6.002

3

885

2 4

414
i

942
3

2,347
10

468

54

1,06

122

2,169

120

10,151

10,00
3

5,923

3,047
3

12 191
136

2,266

644
1.680

27

134 304

189 202

1

7
3

15

10,916
1.512

6,473
30

2

1,058
8

143

10,312

53

4,033
18

3,727

206

10,177

5,236
6

329
234

3,893

1. 07
2.866

2
8

41
2

4

70
3
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Table 13. Employment data for the Antelope Valley by Standard Industral Code (SIC)-Continued

Subcatgor Lacaster Paldae Los Angeles County

(cod and name)
or SiC 1975 1980 1990 1975 1980 1990 1975 1980 1990

Manufactung--Continued
239 1 1 1 1

242 1 .2 25 47

243 10 19 1 3 12 22

245 18 35

249 5 10 8 14

251 18 38 22 38

254 2 5 5 12 12 20

259 14 29 20 35

265 27 56 25 56 65 112

271 32 66 93 212 162 278

272 5 11 6 11

273 1 1 2 3

274 26 55 32 55

275 52 108 28 62 105 171

279 2 3

281 1 2 1 2

282 1 2 1 2

283 1 3 2 3

286 4 4

289

291 3 6 3 6

306 1 2

308 9 19 5 12 19 33

323 5 11 9 15

324 61 105

325 3 6 3 6

326 1 3 2 3

327 36 76 26 6Ö 80 138

328 4 9 5

329

333
336 11 22 13 22

343 87 150

344 36 76 12 27 57 98

345 1 3 13 21

347 11 24 6 14 25 42

348 1 2 1 2

349
351 3 6 3 6

354 6 15 4 9 20 34

355 1 1 5 11 9 15

356 6 13 15 26

358 1 1 5 9

359 32 66 18 42 159 258

362 2 5 19 34

364 3 7 4 7

365
367 11 23 2 14 25
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Table 13, Employment data for the Antelope Valley by Standard Industrial Code (SIC)-Contlnued

Subcategory Lancaste Palmdae Los Angeles County
(cod an name)

or sic 1975 1980 1990 1975 1980 199 1975 1980 1990

Manufactung--Contiued
369 1 2 1 2

371 6 13 3 7 16 27
372 385 803 95 216 4,733 8,133
373 524 901
375
381 3 6 3 6
382 6 12 14 23
386 1 2 1 2
387 3 7 4 7
391 1 3 1 2 3 5
393 1 2 3 6
394 2 4
395 3 6 1 1 7 12
399 148 340 154 347 97 167

Tota employment

by subcategor or SiC 22,074 43,749 13,424 30,377 42,839 73,625
Tota employment 15,516 14,808 42,039 5,358 7,081 16,075 42,055 50,500 131,715

Subcategory Kern County Antelope Valley
(code and name)

or SiC 1975 1980 1990 1975 1980 1990

COO 1 Miscellanous

commercial 1,990 3,420 8.253 14,336
c02 Vocatona schools 73 125 161 1.637
c03 Miscellaneous

retal 222 382 3.989 6,855
COO Boarding houses 3 6 20 36
COOS Trasporttion

termnals 31 53 32 55
Coo6 Laundres

aad cleang 16 28 632 .1,086
COO7 Power laundres 7 12 12 20
COO8 Landsping

services 2 3 80 146
COO Misllaneous

wholesale 194 334 6,336 10.646
COIO Recreational

facilties 31 53
COll Foo an

other retal 280 481 2,627 4,514
C012 Ar schools 10 18
C013 Hotels and

restaurants 315 542 2,484 4,269
C0l4 Electrc and

gas utities 38 66 158 272
C015 Public

admnitration 164 281 6.087 10,458
C016 Schools and

universities 410 70S 3.457 5.941
cm 7 Racetrks 1 2 4 8
COIS Car washes

and laboraories 17 29 208 358
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Table 13. Employment data for the Antelope Valley by Standard Industral Code (SiC)--Continued

Subctegory Kern County Antelope Valley

(cod and nae)
or SIC 1975 1980 1990 1975 1980 1990

CO 19 Heath seices 136 234

C020 Medca offices 12 20 2,278 3,913

C021 Nuring
facilities 64 1,107

C022 Hospitas 1,680 2,866

C023 Botanica and
zoological garns

Manufactung
201 2 4

205 8 13

208 41 70

209 2 3

222 6 10 6 10

233 1 1 ~- 1 1

239 1 1

242 25 47

243 16 27 32 50

245 18 35

249 2 3 10 17

251 22 38

254 12 20

259 20 3S

265 65 112

271 2 163 280

272 6 11

273 2 3

274 32 55

275 2 3 107 183

279 1 1 3 4

281 582 1,00 583 1,002

282 1 2

283 2 3

286 4 4

289 2 3 2 3

291 3 6

306 1 2

308 19 33

323 9 15

324 99 170 160 275

325 3 6

326 2 3

327 80 138

328 5 8

329 12 20 12 20

333 12 21 12 21

336 13 22

343 87 150

344 57 98

345 13 21

347 25 42
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Table 13, Employment data for the Antelope Valley by Standard Industrial Code (SIC)-Continued

Subcategory Kern County Antelope Valley

(cod and nae)
or SiC 1975 1980 1990 1975 1980 1990

Manufactuing--Contued
348 1 2
349 3 5 3 5

351 3 6

354 20 34
355 9 15

356 15 26
358 5 9
359 57 98 207 356
362 19 34
364 4 7

365 2 3 2 3
367 14 25
369 10 17 11 19

371 43 74 55 101

372 121 207 4.854 8.34
373 524 901
375 2 4 2 4
381 3 6

382 29 50 43 73
386 1 2

387 4 7

391 3 5

393 3 6

394 47 80 47 80
395 7 12

399 97 167

Tota employment
by subcategory or SiC 4.825 8,288 46,946 81.939

Tota employment 7,996 8,365 11,849 50,051 58,865 143,564

now that interim forects have been mae with the
MAI systems. it may be valuable dug the next
iteration of forecastig to see how close the
estite míght be if this method is used.

Forecasts for Miltary Installations

The interim water-demad forecasts ma in this
report for the Antelope Valey using the MWD-
_MAI system have include Edwar Ai Force
Base in the public-supplied catgory. This
inclusion is justifed because Edwards Ai Force
Base is a licensed public water supplier. However,
water-demad forecasts for militar instalations ar
not adquate when using the MA system because
MAI requires Stadard Industr Classifcations,
which ar not available for mita base activities.

The need for water-supply planning at miita

intallations resulted in the development of a
specialized system caled IWS (Instalation
Water Resources and Plaing System) that can
produce water-dmad forecasts for miitar instal-
lations during peacetime and mobilzation scenar-
ios. IWS is based on parameters that ar
avaiable for milita bases, such as squae footage

of instalations, weather, and irgated acreage. This
system was developed by Plannig and Manage-
ment Consultats, Ltd., under contract to the U.S.
Ary Corps of Engieers. IWAPS is based on
information tht identifies aras of specifc water
use at a milita intallation by specific function,

which is based on the mision of the instalation. A

new verson of IWRAS, developed specifically for
air forc bases, was successfully applied at

Vandenberg Ai Force Base in Santa Barbara
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Table 14. Median Income distribution for the Antelope Valley

t--, no data avaiable)
Sources of data:

Income: Javier Minjar, Southern Caforna Association of Governents (wrtten commun., 1993) for Lanaster and

Paldae incomes in 1980, 1984, 1987, and 1990; Alfr Goba and Associates (1993) for Antelope Valley incomes in
1980 and 1990. Eva Opitz, Planning and Mangement Consultats, Ltd. (wrttn commun., 1993) for 200 and 2010.
Consumer Prce Index, for the Los Ane1esong Beach ar, Frak Nion. Southern Califoria Asociation of
Governents (wrttn commun., 1993). Al rert income figur were adjuste to 1980 dollar value using the
Consumer Prce Index for th Los Ange1esIong Beach ar (Javier Minjares, Southrn Caforna Association of
Goverents, wrttn comun., 1993). Income forets were prjected using a 6-pecent increas per 10-yea period.
which is consistent with income foreasts for Los Angeles County use in the MAI systems from Metrpolita Water
Distrct of Souther Caorna (Eva Opitz, Planng and Management Consultats, Ltd., oral commun.. 1993). Income

distrbutions for 1980, U.S. Depart of Commere (1980) for Lacaster and Paldale and Alfr Gobar and
Asociate (1993) for the Antelope Valley.

Medan
incomeLocation

Lanaste. . . . . . .
Paldae . . . . . . . . . . . . . . . . .
Antelope Valey. . . . .

Income, in pent

$24,499
21,838
21,790

$0-$10,00
Bas yea 1980 ,

22
26
25

$10.00-$20,00 $20,00-$30.00

27
26
28.1

24
25
25.4

Lancaste .......,......
Palmdae . . . . . . . . . . . , . . . . .
Antelope Valley. . . . . . . . . .

Lancaser
Paldae
Antelope Valey. . . . . . . . . . . .

Lancaster. . . .
Paldae . . . . . . . . . . . . . . . . .
Antelop Valley. . .. .

Lancaste ........,....
Pale . . . . . . . . . . . . . . . . .
Antelope Valley. . . . . . . . . .

Lancaster
Paldae . .. .. .. ..
Antelope Valley. ..........

. '".....

Foreast yea
198

$24.013
20.363

1987

$20.943
18,398

1990

$25,04
27.386
25,268

20
$26,549
29,029
26.784

2010

$28,142
30.771
28,39 i
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Table 15. Housing statistics for singe~fomily housing in the Antelope Valley

Soures of dat:
Houing by value ranges: U.S. Deparent of Commerce (1980).

Tota siøge-famy housing:

Lancater and Palmdae: Javier Minjar, Southrn Caifornia Association of Goverents (wrtten commun.. 1993).

Antelope" Valley: Alfred Gobar and Associates (1993).

Perons per houshold:
Lancaster and Palmdae: Persons per owner occupied tota. U.S. Deparent of Commerce (1980, 1990).
Antelope Valley: Alfr Goba an Assiats (1993).

Foret year projections:
Lancaster and Palmdale: Javier Minjar, Southern Caiforna Asociation of Goverents (wrttn commun., 1993).

Value rage
(in $l00's)

Number of houses in each value rage

Antelope Valey

Lanaster Paldae Forecast 1 FOIast 2

(Lancate) (Palmdae)

Base yer 19~

4 235 94
16 273 303
42 538 505
74 894 1.334
41 742 742
54 1,232 973

105 1,192 1.880
414 5,216 7,329
834 11,645 13,403

1,164 20,553 13,404
277 8,179 13,454
106 4,707 1,903
36 696 511
19 245 51l

3,186 56.347 56,346

2.44 2.79 2.79

° 99.99
100.00 - 149.99

150.00 - 199.99

200.00 - 249.99

250.00 - 299.99

300.00 - 340.99

350.00 - 399.99
400.00 - 499.99

500.00 - 599.99
60.00 - 799.99
800.00 - 999.99

1,00.00 - 1,499.99

1,500.00 - 1,999.99

2,00.00 - 4,00.00

Total. . . . . . . . . .

Perons per houshold

69
137
227
189
314
304

1,330
2,973
5,249
2,089
1.202

190
62

14,394

2.4

1984 tota

1987 tota

1990 tota

200 tota
2010 tota

Foret yea 1984. 1987. 1990. 200. and 2010

15,950 4,147
20,337 8,043
23,882 16,760
34,216 36,329
47,845 51.666

County, Caifornia. This system has a grat dea of

potenti for application at Edwards Ai Forc Base
in the Antelope Valley. When this system is

implemented for Edwards Air Force Base. !WRAPS
is expected to improve and enhance the overall
water-demad forecast for the Antelope Valley.
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Tabl 16. Housing statistics for multifamily housing in the Antelope Valley

Souces of dat:
Hous by value ranges: U.S. Deparent of Commerce (1980, 1990).
Tot multiamny housing:

Lancaster and Palmdae: Javier Minjares, Southrn California Associaton of Goverments (writtn commun.,
1993). Antelope Valley: Alfred Gobar and Assoiates (1993).

Pers per houold:
Lancaster and Paldae: Persons pe renter occupied tota, U.S. Deparent of Commere (1980).
Antelope Valley: Alfred Gobar and Associats (1993).

Foreast year projecons: .
Lancater and Palmdae: Javier Minjar, Souther Californa Association of Goverents (writtn commun.,
1993).

Numbe of houss in each value rage

Antelope Valley

Value rage
(in $1oo's)

Persons pe household 4.1

Paldae Forecast 1 Forect 2

(Lancaster) (PaJdale)
Base yea 1980

64 266 493
62 363 482
78 776 611

119 1,051 927
213 1,753 1,654

286 1,677 2,227
269 1,671 2,087
203 1,326 1,584

169 2,495 1,313

1,463 11,378 11,378

2.03 2.79 2.79

Lacasr

o
120.00 .
148.50 -
223.50 -
298.49 -
373.49 -
448.48 -
523.48 -
598.47 -

119.99
148.49
223.49
298.48
373.48
448.47
523.47
598.46
700.00

68
93

199
269
449

.431
428
340
64

Tota. . , . . . . . . . . . . . 2,917

1984 tota

1987 tota

1990 tota

200 tota
2010 tota

Foret yea 198. 1987, 199, 2oo0. aDd 2010

3,740 2,352
4,823 4,189
9,017 5,191
14,505 11,534
22,422 18,807
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Table 17. Antelope Valley population projections as reported by various agencies

r--, no data avaiable)
Soures of da:

AGA. Alfr Goba and Associates (1993).
A V PSA, Californa Depaent of Wate Resoures (1980; 1993b) projecons for the Antelope Valley Planning Subara.
C, U.S. Depnt of Commere (1960; 1970; 1980; 1990).
DF, Calora Deparent of Finance (1992).
DWR, Marla Habrght, Calorna Deparnt of Wate Resource (wrttn commun., 1993).
EDC, Vern Lawson, Lancater Economic Development Corporation (wrttn commun., 1993).
KC. Kern County.
KCG, Ker County Council of Goverents (199).
LAC, Raii Gonzales, Los Angeles County Deparnt of Public Works (wrttn commun., 1993).
SCAG, Southern Calfora Association of Governents (1993).

Antelope Antelope
AntelQpe Valley

Valley, Antelope Valley "Detaled Anlyses Units"
Year Sour Lancaster Paldae Kern Valley "Planing

County tota Los Angeles Kern
only

Subarea" County County

1950 EDC 10,250 16,084
1960 DWR 26,012 11,522 79,64 62,620 17,020
1960 C 26,0--
1960 EDC 26,012 7,121 68,170
1970 C 30,948

1970 DWR1 38,582 8,511
1970 DWR 30,948 8,511 97,832 77.452 20,380
1970 EDC 30,948 82,771
1970 LAC 8,511
1972 DWR1 99,100

1975 DWR 95,00
1975 LAC 9,736
1980 C 48,027 12,277
1980 OF 48,027 12,277
1980 DWR 48,027 12,277 2124,350 103,200 21,150

1980 EDC 48,027 111,294
1980 AGA 48,027 12,277 122,879
1980 SCAG 248,103 212,287

1980 KCG 12,124
1981 DF 50,065 13.629

1982 OF 52,646 15,515
1983 DF 54,859 17,368
1984 OF 57,852 19,911
1984 SCAG 253,827 217,711

1985 DF 60,866 23,593

1986 DF 65,84 27,440
1987 DF 74,091 37,873
1987 DWR1 68,00 .33,00 149,510
1987 SCAG 268,063 233,103

1988 OF 81,135 44,494

Footnote at end of table.
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Table 17. Antelope Valley populaton projections as reported by various agencies-Continued

Yea

1989
1989
1990
1990
1990

199
1990
1990
1991
1992

1993
1995
1995
1998
200

200
200
200
200
200

2010
2010
2010
2010
2010

Source

DF
EDC
DF
DWR
EDC

AGA
SCAG
KCG
EOC
EDC

AGA
BDC
KGG
AGA
DF

KCG
DWR
DWR3
SCAG
KCG

DF
DWR
DWR3
KCG
SCAG

Lancaster Palmdae

Antelope
Valey,
Ker

County
only

24,035

23,806

35,363

29,640
38,553'
53,008

36.650

45,268

53~132

64,8662015 KCG
2020 DF
2020 DWR
2020 DWR32020 KCG 73.296

'Calforna Deparent of Water Resources (l99b. p. 13).
2Data used in the MW MA modL.
3Caorna Deparent õ"f Water Reourc (1993a. p. 250).

89,216
82,182
97.291
97 ,291
8S,700

97,291
297,291

51,730
45,859
68.842
54,720
56,500

68,389
268,842

102,026
104.100

140,412
120,00

110,590

165,472 138,132

2152,279 2161.200

2z12.140 2z26,425

DATA-BASE DEVELOPMENT AND
ANNUAL UPDATE PROCEDURE

The data base for this study was compiled using
ARCIIO. a geograhic infonntion system, and
Quatro Pro, a spreheet softwar. Site-specific
and aggrgated water-supply, land-use. socioeco-
nomic, and demographic da mae up the data
base.

Data from varous water agencies were obtaned
in computer-readable fonn or were entered

Antelope
Valley
tota

250,510

273,443

270,00
282.500

309.528
314,500

369,913

499,00

690,00

738,00

812,00

986,00

Antelope
Valley

"Planning
Subara"

Antelope Valley

"Detaled Anyses Units"

Los Angeles

County
Kern

County

224,230

2z6O,400 234,100 26.300

2504,60 39,600465,000

2690.00 633,800 56,200

811.900 744.700 76,200

maualy if computer-readable versions were not
available or were incompatble with softwar used
for this study. Computerized data were available
from Antelope Valley-East Kern Water Agency,
Caiforna State Water Resources Control Board,

Metrpolita Watr District of Southern Caifornia
Palmdae Water Distrct, and the Southern
California Association of Governments.

An annual update procedure could include con-
tating each water supplier. as well as the State
Water Resources Contrl Board, for the most recent
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data for a calend year. Annual updates to this

data base would be gratly facitated if each of the
agencies supplying water in the valley used a
common format for daa storage or stored the sae
basic inormtion in their data systems. A more
fonn agrement could be estblished with each
water supplier and major water user to supply their
anua updtes as they become avaiable. An
anua review of the list of water suppliers and
users would be needed to improve confidence in the
adequacy of the data, and user might need to be
added or removed each year.

WATER..RESOURCES MANAGEMENT
CONSIDERATIONS

Demads on avaible water supplies for the
Antelope Valey were reportd to be 127,361 acre-ft
in 1991 and, on the basis of reent forecasts, ar

projected to be between 127,00 and about 329,000
(tables 2 and 12) acre-ft by 2010. In 1991, reported
water demands in the valey totaed about 127,361

acre-ft: 91,743 acre-ft came from ground-water
supplies; 27.396 acre-ft came from importd
surace-water supplies; 1,669 acre-ft came from
local suifac-water supplies; and 6,553 acre-ft came
from reclaied wastewater supplies (table 2).
Imported water frm the State Wate Project
normally would have been a larger percentage of
the total supply, but the availabilty of that water
was severely afected by the 1987-92 drought.

Additional ground water was used to meet the
demad.

The ground-water system in the Antelope Valey
is a naturly stable, long-term but fiite sourc of

water. Average grund-water recharge is estimaed
to be about 40,00 to 58,00 acre-ftlyr (Snyder,
1955; Bloyd, 1967; Durbin, 1978). When
ground-water use exceeds replenishment, water
levels declie and the source beomes depleted.
Ground water in the Antelope Valey was depleted
extensively durg the peak agrcultual period of
the 1950's. Ground-water depletion in recent year
can be estimated on the basis of ground-water
pumpage data presented in figure 10 (assumig the
tre value for 1988 is the average of i 987 and

1989). Assumig tht rechare averaged 40,00 to
58,00 acre-ftyr, the average rate of ground-water
depletion frm 1983 to 1991 would have ben
about 8,000 to 26,00 acre-ftlyr. Rechage may
have been less than the annual long-tenn average
durng that period because of below average
precipitation (fig. 2) and relaed surace runoff

durg th~ drought. Grund-water depletion øuring
1983-91, therefore, could have been greater than
that estimated above.

Adverse consequences of ground-water-Ievel
declines include increased pumping lifts, reduced
well effciency, and the potential for aquifer-system
compaction and associated lad subsidence that can
result in dage to public infrastrctres. The
economic effects of increasd pumping lifts and
reduced well effciency include increas power
reuiments to pump the same volume of water
and the eventual need for deper wells as water
levels approach the bottom of existig screened
intervals. Economic and environmental effects of
aquifer-system compaction and associate lad
subsidence in the Antelope Valley include fissures,
sinoles, broken well 'casings, decreased hydrulic

head in the aquifer system, and unstale vertical
datum, which is used for constrcting draiage and
flood-contrl strctures. Additional potential effects.

caused by subsidence include insurance and legal
implications, floo-control problems, and daage to
strctus, trsportation facilties, and agrcultural

land. Maimum measured land subsidence was
6.0 ft frm 1926-92, with about 4.7 ft occurrg
afer 1957 (Ikehar and Phillips, 1994, table 8).

Management of water supply and water demand
(includig conservation of available water

resources) is becomig an increasingly popular
option available to water-resource maagers.
Recent efforts' thoughout the ard west have

indicated th great water savings ar possible when

best-maagement practices ar used. Curntly

(1994), no water suppliers in the Antelope Valley
have adopted local best-maagement water-
conservation prtices.

Blomquist (1992) writes "Groundwatr basin
maagement represents a deliberate effort to derive
grater benefits from the use of this resource
while avoiding its depletion and the assocíated

huma welfar costs." A deliberate maagement
effort is needed to meet futu water demads in tbe
Antelope Valey without incurrng the economic
and environmenta costs associated with overuse of
the ground-water resource. Par of tbis effort could
involve the conjunctive use of surace and grund
water. When available, excess local or imported
suiface water can be stored underground for use
during periods of peak demad, sucb as in 1991
when imported water supplies were severely
reced The maaged, conjunctive use of sunace
and ground water can serve to meet demads durng
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period of drought and to mitigate land subsidence

and other potential adverse effects of ground-water-
. storage depletion.

Some water suppliers in the Antelope Valley
have adopted a conjunctive-use practice caled the
"in lieu of pumping" progr as docmented by the
Californa Deparent of Water Resourcs (1980).

This progr involves the use of imored surface

water in adtion to (or instead ot) grund-water
pumpage. The net result is less groud watr
pud within the valey. Grund-watr pumpage
still could contiue to increase but at a lower rate
than if ground water were the sole water source
(fig. 8).

Effcient capture, storage. an magement
of local surface water, importd surfac water, and
reclaimed wastewater would be an integr par of a

conjunctive-use progra in the Antelope Valley.
With the exception of reclaied wastewater,

the volume of water available from these sources is
highy varable-mi durig peods of drught
and abundant during storm or year of above

averae precipitaion. The abilty to captu or
obta and store water from these sources when it is
available is limited by economic and physical
factors. These factors include the costs and

feasibilty of building and mataing failties to
capture, store, and trat these water resources.

SUMMARY AND CONCLUSIONS

Land use and watr use in the Antelope Valley,
Calornia. have vared significantly since
development of the valey began in the late 1800' s.
Ground water ha been a major source of water
supply in ths ara because of limited local surface-
water resources. Completion of the California
Aqueduct to this ar in the early 1970's import
water from the Sacramento-San Joaquin Delta,
about 40 mi to the nort. Estimates of grund-

water pumpage, which previously have been
publihed, increased from about 29,00 acre-ft in
1919 to about 400,00 acre-ft in the 1950's.
Declies in ground-water levels an increed costs
for electrcal power in the 1970's decreased the
quantity of grund water pumped anually for
irgaton uses. Tota anual reportd ground-water

pumpage dereed to about 53,200 acre-ft in 1983
and increased to about 91.700 acre-ft in 1991 as a
result of the 1987-92 drught. Rapid urban
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development, coincidenta with .several yea of
drought, renewed concerns about a possible retu

to extensive ground-water-storage depletion and
increed land subsidence. In 1992-93, a water-use

surey was done in the Antelope Valey to identify
cùrrnt and historical quantities of watr use.

Forecasts in this report indicate that increased
water dema wil contiue with continued urban
development. These forecasts are baed on
projections of population grwt and other
socioeconomic varables provide by vaous
agencies. Although the availability of
socioeconomic data is limited and may sources of
error ar inherent in the forecastig process,

prelimiar results indicate that watr demads
could increase frm 127,361 acre-ft in 1991 to
between 127,00 and about 329,00 acre-ft by
2010. Varous forecating options are identified.
The relibilty of forecasting results for the

Antelope Valey is controlled by the aVaiabilty of
input data needd for the foreasting method
selected and data on actua water demads. The
level of detaied informtion needed to mae
decisions on local water-resoures management is
expeted to be ma by members of the Antelope

Valley Water Group and other interested paries.
Potential water-resource maagement actions for the
Antelope Valley include (1) increasing arficial

grund-water reharge when excess local runoff (or
import water supplies) are avaiable, (2)
implementig water-conservation best-maagement
practices, and (3) optimiing ground-water pumpage
and conjunctive-use thoughout the basin.
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Table 18. Water-use Information for public water supppier in Antelope Valley by water-supply sources,
194692

(Units ar in acre.feet. Note: Puhas water may not agr with imported water beause it may include purchaes
from other water suppliers withn the Antelope Valley. All values may not add to totas becuse of indepndent
roundig. ... no data available)

Briarood
Antelope Valley Antelope Valley A verdae Boron Commnity Mobile
High School Water Company Municipal Service Distrct Home Park

Year Distrct Water Company
Ground Puchas Tota Ground Purchaed Tota Grund

Ground water water Grund water water water

1946 0 0 0 0 0 0 0
1947 100.0 0 0 0 0 0 0
1948 411.0 26.0 26.0 0 0 0 0
1949 123.0 27.0 27.0 0 0 0 0
1950 124.0 28.0 28.0 0 0 0 0
1951 132.0 162.0 162.0 0 0 0 0
1952 140.0 1,161.0 1.161.0 0 0 0 0
1953 61.0 772.0 772.0 0 0 0 0
1954 9.0 244.0 244.0 0 0 0 0
1955 165.0 134.0 134.0 0 0 0 0
1956 45.0 808.0 808.0 0 0 0 0
1957 261.0 523.0 523.0 0 0 0 0
1958 11.0 62.0 62.0 0 0 0 0
1959 347.0 336.0 336.0 0 0 0 0
196 0 76.0 76.0 0 0 0 0
1961 155.0 1,017.0 1.017.0 0 0 0 0
1962 92.0 509.0 509.0 0 0 0 0
1963 157.0 99.0 99.0 500.0 0 0 0
1964 20.0 316.0 316.0 0 298.0 298.0 0
1965 219.0 108.0 108.0 191.0 305.0 305.0 0
1966 .568.0 1.149.0 1,149.0 225.0 347,0 347.0 0
1967 1,602,0 90.0 90.0 551.0 347.0 347.0 0
1968 364.0 109.0 109.0 247.0 472.0 472.0 0
1969 1,033.0 338.0 338.0 464.0 451.0 451.0 0
1970 500.0 242.0 242.0 0 509.0 509.0 0
1971 420.0 346.0 346.0 263.0 60.0 60.0 0
1972 422.0 625.0 625.0 620.0 621.0 621.0 0
1973 1.888.0 268.0 268.0 236.0 592.0 592.0 0
1974 378.0 329.0 329.0 243.0 620.0 620.0 0
1975 440.0 370.0 370.0 204.0 630.0 630.0 0
1976 395.0 378.0 0 378.0 243.0 565.0 0 565.0 0
1977 383.0 343.0 0 343.0 238.0 572.0 0 572,0 0
1978 336.0 202.0 90.0 292.0 24.0 605.0 0 605.0 0
1979 303.0 382.0 119.0 501.0 276.0 549.0 0 549.0 0
1980 427.0 439.7 80.0 519.7 46 1.2 580.0 116.0 696.0 0
1981 305.0 498.2 43.0 541.2 577.6 498.0 190.0 688.0 0
1982 220.0 470.4 29.0 499.4 252.2 290.0 239.0 529.0 0
1983 297.0 323.2 41.0 364.2 238.2 286.0 283.0 569.0 0
1984 209.0 558.2 54.0 612.2 0 238.0 268.0 506.0 0
1985 161.0 578.3 70.0 648.3 295.4 327.0 368.0 695.0 0
1986 200.0 677.1 119.0 796.1 30.7 323.0 364.0 687.0 0
1987 209.0 694.8. 142.0 836.8 301.3 225.0 253.0 478.0 0
1988 0 0 188.0 188.0 0 233.0 262.0 495.0 0
1989 259.0 1,763.1 241.0 2,00.1 356.2 0 358.0 358.0 0
1990 0 708.0 238.0 946.0 0 0 264.0 264.0 0
1991 229.0 628.3 181.0 809.3 463.6 0 274.0 274.0 172.3
1992 0 0 207.0 207.0 500.0 0 253.0 253.0 0
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Table 18, Water-use Information for public water suppliers in Antelope Valley by water-supply sources,
194692-Continued

Edgemont Edwar Edwar Evergreen
Deser Lake Acres Mutu Ai Force Air Fore Mutual Water

Calfora Comunty Water Co. Base Base Company
Poppy Resere Seices Distrct ,(main base) (rocket site)

Year Puchased Grund
Ground Puhaed Tota Ground Puhased Tot water Ground Ground water
water water water water

1946 0 0 0 0 0 0.0 0
1947 0 0 0 0 60.0 0 240.0

1948 0 0 0 0 650.0 0 30.0
1949 0 0 0 0 650.0 0 240.0
1950 0 0 0 0 650.0 0 240.0

1951 0 0 0 0 800.0 0 240.0

1952 0 0 0 0 1,00.0 0 240.0
1953 0 0 0 0 1,800.0 0 150.0

1954 0 0 0 0 1,950.0 0 240.0
1955 0 0 0 0 2,200.0 0 200.0
1956 0 0 0 0 2,450.0 0 500.0
1957 0 0 0 0 2,700.0 0 200.0

1958 0 0 160.0 160.0 3,40.0 0 4.0

1959 0 0 140.0 140.0 3,750.0 100.0 0

1960 0 0 174.0 174.0 3,550.0 800.0 0
1961 0 0 180.0 180.0 3,750.0 950.0 203.0

1962 0 0 180.0 180.0 3,950.0 90.0 0

1963 0 0 180.0 180.0 4,100.0 90.0 0

1964 0 0 180.0 180.0 4,900.0 1,60.0 0

1965 0 0 290.0 290.0 4,950.0 1,750.0 57.0
1966 0 0 300.0 300.0 4,725.0 1,500.0 500.0
1967 0 0 300.0 300.0 4,90.0 1,100.0 234.0
1968 0 0 367.0 367.0 0 0 57.0

1969 0 0 275.0 275.0 0 0 322.0

1970 0 0 194.0 194.0 0 0 60.0
1971 0 0 305.0 305.0 0 0 75.0
1972 0 0 300.0 300.0 0 0 1,00.0
1973 0 0 329.0 329.0 0 0 65.0

1974 0 0 331.0 331.0 0 0 75.0
1975 0 0 335.0 335.0 0 0 15.0
1976 0 0 0 318.0 0 318.0 0 6,300.0 0 125.0
1977 0 0 0 320.0 0 320.0 0 5,90.0 0 125.0

1978 0 0 0 322.0 0 322.0 0 6,275.0 0 36.0
1979 0 0 0 330.0 0 330.0 0 0 0 0

1980 0 0 0 225.0 0 225.0 0 0 0 0

1981 0 0 0 260.0 62.0 322.0 4.0 5,225.0 0 0
1982 0 0 0 270.0 54.0 324.0 45.0 4,90.0 0 0
1983 0 0 0 300.0 85.0 385.0 14.0 5,500.0 0 32.0

1984 0 0 0 180.0 72.0 252.0 6.0 5,300.0 500.0 51.0

1985 0 0 0 193.0 58.0 251.0 18.0 3,722.4 0 53.0
1986 0 12.0 12.0 213.0 44.0 257.0 63.0 5,192.9 0 55.0

1987 0 7.0 7.0 195.0 31.0 226.0 185.0 5,545.1 0 70.0
1988 0 5.0 5.0 177.0 82.0 259.0 79.0 5,643.8 426.1 0
1989 0 6.0 6.0 0 80.0 80.0 185.0 5.030.3 65.5 70.0
1990 0 7.0 7.0 0 30.0 30.0 111.0 5,330.6 359.0 85.0
1991 .2 6.0 6.2 406.2 30.0 436.2 64.0 3,466.3 453.3 70.0
1992 0 16.0 16.0 0 24.0 24.0 70.0 3,144.1 414.0 0
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Table 18. Water-use information for public water suppliers in Antelope Valley by water-supppy sources.
1 94692-Continued

Los Angeles Los Angeles Los Angeles Los Angeles

County Watrworks County Waterwork County Waterworks County Waterworks
Yea Distrct No.4 Distrct No. 24 Distrct No. 27 Distrct No. 33

Ground Puhased Tota Ground Puhaed Tota Ground Ground Purhased Tota
water watr water water

1946 200.0 200.0 0 0 40.0 0 0
1947 200.0 200.0 0 0 0 0 0
1948 839.0 839.0 0 0 200.Q 0 0
1949 1,137.0 1,137.0 0 0 0 0 0
1950 585.0 585.0 0 0 0 0 0
1951 298.0 298.0 0 0 400.0 306.0 306.0
1952 1.087.0 1,087.0 0 0 0 0 0
1953 3,136.0 3,136.0 0 0 399.0 214.0 214.0
1954 1',515.0 1,515.0 455.0 455.0 0 160.0 160.0
1955 1,762.0 1,762.0 0 0 208.0 160.0 160.0
1956 2.463.0 2,463.0 0 0 1,017.0 160.0 160.0
1957 4,333.0 4,333.0 0 0 782.0 53.0 53.0
1958 3,405.0 3.405.0 0 0 550.0 878.0 878.0
1959 4,157.0 4,157.0 0 0 1,320.0 147.0 147.0
1960 5.387.0 5,387,0 6.0 6.0 194.0 192.0 192.0
1961 3,649.0 3,649.0 884.0 884.0 1,081.0 4,800.0 4,800.0
1962 9,945.0 9,945.0 819.0 819.0 219.0 197.0 197.0
1963 7,760.0 7,760.0 227.0 227.0 283.0 125.0 125.0
196 8,097.0 8,097.0 241.0 241.0 246.0 244.0 244.0
1965 8,223.0 8,223.0 145.0 145.0 330.0 60.0 60.0
1966 7.979.0 7,979.0 152.0 152.0 403.0 20.0 20.0
1967 8,365.0 8,365.0 948.0 948.0 3620 417.0 417.0
1968 10,750.0 10,750.0 170.0 170.0 - 443.0 0 0
1969 10,978.0 10,978.0 147.0 147.0 730.0 1.103.0 1,103.0
1970 12,572.0 12,572.0 186.0 186.0 674.0 0 0
1971 12,462.0 12,462.0 270.0 270.0 502.0 22.0 22.0
1972 13,206.0 13,206.0 117.0 117.0 84.0 0 0
1973 13,890.0 13,890.0 123.0 123.0 468.0 0 0
1974 13,252.0 13,252.0 130.0 130.0 504.0 0 0
1975 12,207.0 12,207.0 96.0 96.0 453.0 0 0
1976 11,875.0 0 11,875.0 139.0 0 139.0 728.0 0 0 0
1977 10,038.0 0 10,038.0 119.0 0 119.0 657.0 0 0 0
1978 15,574.1 4,266.0 19.840.1 163.0 0 163.0 654.0 0 0 0
1979 7,535.2 5.750.0 13,285.2 179.3 0 179.3 656.1 0 0 0
1980 7,773.9 4.732.0 12,505.9 109.0 0 109.0 726.7 0 0 0
1981 8,09.0 6,359.0 14.455.0 93.1 0 93.1 550.4 0 0 0
1982 9,382.6 4,359.0 13.741.6 10 1. 0 101.3 716.8 0 66.0 66.0
1983 5,972.3 3.978.0 9,950.3 114.0 0 114.0 500.9 0 193.0 193.0
1984 10,346.5 7,088.0 17.434.5 134.4 0 134.4 426.7 0 391.0 391.0
1985 8,852.5 7,959.0 16,811.5 189.2 45.0 234.2 518.3 0 664.0 664.0
1986 11,125.7 9.709.0 20,834.7 164.9 191.0 355.9 535.0 0 656.0 656.0
1987 12,199.1 10,148.0 22,347.1 11 1.6 232.0 343.6 611.5 0 705.0 705.0
1988 11.371.9 12,759.0 24,130.9 106.1 360.0 466.1 630.4 0 703.0 703.0
1989 14,390.7 13,593.0 27,983.7 95.2 386.0 481.2 590.4 0 773.0 773.0
1990 11,820.1 16,257.0 28,077.1 173.6 488.0 661.6 859.5 0 465.0 465.0
1991 14,404.8 9,518.0 23,922.8 96.1 186.0 282.1 634.7 2.0 642.0 64.0
1992 8,835.8 12,691.0 21,526.8 117.3 219.0 336.3 366.8 0 823.0 823.0
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Table 18. Water-use Information for public water suppliers In Antelope Valley by water-supply sources.
194692-Continued

Los Angeles Los Angeles Los Angeles Los Angeles

County Wateorks County Waterwork County Waterworks County Waterworks

Yea Distrct No. 34 Disttct No. 35 Distrct No. 38 Distrct No. 39

Ground Puhas Tota Ground Ground Purhaed Tota Ground
water water water water

1946 0 0 0 0 0 0
1947 0 0 0 0 0 0

1948 0 0 0 188.0 188.0 0

1949 0 0 0 0 0 0

1950 0 0 0 0 0 0

1951 0 0 0 0 0 0

1952 0 0 0 0 0 0

1953 0 0 316.0 0 0 0
1954 0 0 0 0 0 0

1955 0 0 0 0 0 0

1956 0 0 0 0 0 0

1957 0 0 0 21.0 21.0 0

1958 0 0 0 403.0 403.0 0

1959 0 0 0 10.0 10.0 0

1960 0 0 0 0 0 0

1961 0 0 37.0 585.0 585.0 0

1962 0 0 O' 355.0 355.0 0

1963 0 0 0 1.772.0 1,772.0 0

1964 0 0 1.0 1,204.0 1.204.0 0

1965 0 0 0 3,002.0 3,002.0 0

1966 0 0 10.0 2,227.0 2,227.0 0

1967 0 0 17.0 289.0 289.0 0

1968 0 0 23.0 1.150.0 1,150.0 0
1969 0 0 35.0 2,60.0 2,60.0 0

1970 0 0 72.0 579.0 579.0 0

1971 0 0 79.0 672.0 672.0 0

1972 0 0 1,630.0 94.0 94.0 0
1973 0 0 138.0 558.0 558.0 0

1974 0 0 92.0 590.0 590.0 0

1975 0 0 104.0 680.0 680.0 0
1976 0 0 '0 69.0 742.0 0 742.0 0
1977 0 0 0 86.0 604.0 0 604.0 0

1978 0 0 0 2,055.0 593.0 0 593.0 0

1979 0 0 0 16.7 800.1 0 800.1 0

1980 0 0 0 .4 980.6 0 980.6 0

1981 0 0 0 5.6 666.9 0 666.9 0

1982 0 0 0 64.5 723.9 0 723.9 0

1983 0 0 0 53.4 575.4 0 575.4 0
1984 0 0 0 7.8 754.2 53.0 807.2 0

1985 0 0 0 68.2 162.5 916.0 1,078.5 0

1986 0 0 0 42.8 961.7 673.0 1.634.7 0
1987 0 0 0 56.6 1,147.8 883.0 2,030.8 0

1988 0 0 0 7.5 1,029.2 1,26.0 2,289.2 165.2

1989 0 1,278.0 1,278.0 2.2 1,373.7 1,596.0 2.969.7 167.0

199 299.4 1,607.0 1,90.4 8.1 740.2 2,100.0 2,840.2 151.5

1991 1,048.7 1,140.0 2,188.7 61.7 726.1 1.454.0 2,180.1 118.6

1992 258.5 2,738.0 2,996.5 86.8 200.5 2,230.0 2,430.5 239.0
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Table 18. Water-use information for public water suppliers in Antelope Valley by water-supply sources,
1 94692-Continued

Little Baldy
Land Prject Landae Mutua Water
Mutual Water Wate Company Company Littlerock Creek Irigation Distrct

Year Company
Ground Puchas Tota Surace Ground Surace Pucha Tota

Ground wate water water water water

1946 0 0 0 0 2,219.3 2,219.3
1947 0 0 0 21.7 2,966.0 3,583.5 6,549.5
1948 0 0 0 21.7 2,166.0 2,7~2.3' 4.898.3
1949 0 0 0 21.7 2,941.0 1,306.0 4,247.0
1950 0 0 0 21.7 2,495.0 978.0 3,473.0
1951 0 0 0 21.7 1,587.0 1,005.0 2,592.0
1952 0 0 0 21.7 1,367.0 1,367.0
1953 0 0 0 21.7 1,687.0 1,687.0
1954 0 0 0 21.7 4,005.0 4,005.0
1955 0 0 0 21.7 4,285.0 2,564.6 6,849.6
1956 0 0 0 21.7 4,902.0 1,868.3 6,770.3
1957 0 0 0 21.7 2,240.0 1,888.4 4.128.4
1958 0 0 0 21.7 1,425.0 2,436.3 3.861.3
1959 0 0 0 21.7 4,037.0 2,040.7 6.077.7
1960 0 0 0 21.7 2.496.0 604.5 0 3,100.5
1961 0 500.0 500.0 21.7 4.165.0 511.0 0 4.676.0
1962 0 0 0 21.7 5.461.0 2,142.0 0 7,603.0
1963 0 20.0 20.0 21.7 2,122.0 979.0 0 3.101.0
1964 0 302.0 302.0 21.7 3,693.0 2,018.0 0 5,71 1.0
1965 0 252.0 252.0 21.7 2,967.0 4,704.0 0 7.671.0
1966 0 649.0 649.0 21.7 4,357.0 189.0 0 4.546.0
1967 0 293.0 293.0 3,505.0 2,357.0 0 5,862.0
1968 0 171.0 171.0 21.7 3.227.0 4,878.0 0 8.105.0
1969 0 144.0 144.0 21.7 2,630.0 4,663.0 0 7,293.0
1970 0 141.0 141.0 1,350.0 3,208.3 0 4.558.3
1971 0 120.0 120.0 21.7 2,897.0 3,052.0 0 5.949.0
1972 0 746.0 746.0 21.7 3,566.0 2,857.3 338.0 6.761.3
1973 0 278.0 278.0 21.7 2,557.0 3,717.5 290.0 6,564.5
1974 0 0 0 21.7 2.369.0 3,302.9 400.0 6,071.9
1975 0 251.0 251.0 21.7 2,145.0 3,791.4 520.0 6,456.4
1976 0 0 0 0 21.7 0 2,569.2 589.0 3,158.2
1977 0 0 0 0 21.7 0 2,412.9 111.0 2,523.9
1978 0 0 0 0 21.7 2,44.3 1,989.9 208.0 4.642.2
1979 0 0 0 0 21.7 2,480.0 1,932.4 133.0 4.545.4
1980 0 245.0 0 245.0 21.7 2,515.0 1;718.6 191.0 4,424.6
1981 0 245.0 0 245.0 21.7 1,385.6 1,806.2 1,270.0 4,461.8
1982 0 0 0 0 21.7 2,060.8 1.603.6 ° 3,664.4
1983 0 255.0 0 255.0 21.7 1,672.6 1.199.2 38.0 2,909.8
1984 0 0 0 ° 21.7 2,141. 1,46.4 1.0 3.60.5
1985 558.5 271.0 0 271.0 21.7 1,830.0 1.337.3 0 3,167.3
1986 0 211.9 0 211.9 21.7 2,042.0 903.0 163.0 3,108.0
1987 0 0 0 0 21.7 1,601.0 1,545.0 1,080.0 4,226.0
1988 0 0 0 0 10.0 65.7 1.445.0 419.0 1,929.7
1989 0 229.1 0 229.1 10.0 1,593.0 1.145.0 971.0 3,709.0
1990 0 206.5 0 206.5 10.0 1,526.0 1,747.0 3,273.0
1991 0 0 11.0 11.0 1,991.0 858.0 2,849.0
1992 0 0 1.0 1.0 0 0
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Table 18. Water-use information for public water suppliers In Antelópe Valley by water-supply sources,
i 94692-Contlnued

Nort Edwar Nortp Oak Springs
Mojave Public W~r Corortion Valley Wa~r Pal Ranch

Year Utilty Distrct Distrct B.2 Division Company Irgation Distrct

Ground Puha Tota Ground Grund Ground Ground Purhased Total
water water wa~r water water

1946 0 0 0 0 0 0 fJ

1947 0 0 0 0 0 307.0 307.0

194 0 0 0 0 . 0 307.0 307.0

1949 0 0 0 0 0 935.0 935.0

1950 0 0 0 0 0 307.0 307.0

1951 0 0 0 0 0 307.0 307.0

1952 0 0 0 0 0 307.0 307.0

1953 0 0 0 0 0 210.0 210.0

1954 0 0 0 0 0 307.0 307.0

1955 0 0 0 0 0 320.0 320.0

1956 0 0 0 0 0 56.0 56.0

1957 0 0 0 0 0 384.0 384.0

1958 0 0 67.0 0 0 472.0 472.0

1959 0 0 108.0 0 0 898.0 898.0

1960 0 0 108.0 0 0 483.0 483.0

1961 0 0 106.0 0 0 310.0 310.0

1962 0 0 106.0 0 0 418.0 418.0

1963 0 0 108.0 0 0 1,431.0 1,431.0

1964 0 0 110.0 0 1.0 675.0 675.0

1965 0 0 100.0 0 1.0 675.0 675.0

1966 0 0 115.0 0 1.0 466.0 466.0

1967 0 0 120.0 0 9.0 598.0 598.0

1968 0 0 127.0 0 11.0 916.0 916.0

1969 0 0 152.0 0 20.0 857.0 857.0

1970 0 0 177.0 0 23.0 815.0 815.0

1971 0 0 180.0 0 24.0 747.0 747.0

1972 0 0 180.0 0 562.0 5.0 5.0

1973 0 0 180.0 0 24.0 953.0 953.0

1974 0 0 188.0 0 34.0 1,021.0 1,021.0
1975 0 0 190.0 0 29.0 1,053.0 1,053.0

1976 0 0 0 190.0 0 31.0 1,101.0 0 1,101.0

1977 0 0 0 190.0 0 33.0 1,00,0 0 1,007.0

1978 0 0 0 190.0 0 35.0 815.0 217.0 1,032.0

1979 0 150.0 150.0 190.0 0 0 0 307.0 307.0

1980 0 137.0 137.0 190.0 0 40.0 322.2 779.0 1,101.
1981 0 316.0 316.0 190.0 0 0 223.7 992.0 1,215.7

1982 0 358.0 358.0 190.0 0 0 0 591.0 591.0
1983 0 612.0 612.0 190.0 0 0 402.3 338.0 740.3

1984 0 563.0 563.0 275.0 0 0 569.7 339.0 908.7

1985 0 516.0 516.0 250.0 0 0 753.8 407.0 1.60.8
1986 0 735.0 735.0 259.0 0 0 183.5 979.0 1,162.5

1987 0 696.0 696.0 245.0 0 0 244.5 1,057.0 1,301.5

1988 0 462.0 462.0 187.0 0 0 0 790.0 790.0

1989 1,322.0 401.0 1.723.0 0 0 0 582.0 969.0 1,551.0
199 1,286.0 288.0 1,574.0 0 0 0 451.0 1,070.0 1,521.0

1991 1,213.9 468.0 1,681.9 113.4 66.9 0 887.3 409.0 1,296.3

1992 0 433.0 433.0 0 0 0 0 679.0 679.0
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Table J 8. Water-use Information for public water suppliers in Antelope Valley by water-supply sources,
194692-Continued

Paldae Quarz Hill Rosamond Community
Water Distrct Water Distrct Serice Distrct

Yea Ground Surface Puchas Tota Ground Puchas Tota Ground Puhas Tota
water water water water

1946 0 0 0 0 0 0
1947 1,865.0 1,865.0 480.0 480.0 0 0
1948 5,478.0 5,478.0 729.0 729.0 0 0
1949 2,747.0 2,747.0 645.0 645.0 0 0
1950 1,732.0 1,732.0 480.0 480.0 ° 0
1951 1,259.0 1,259.0 480.0 480.0 0 0
1952 7,107.0 7,107.0 43.0 43.0 0 0
1953 2,732.0 2,732.0 480.0 480.0 0 0
1954 7,134.0 7,134.0 28.0 28.0 0 0
1955 5.499.0 5,499.0 480.0 480.0 0 0
1956 4,388.0 4,388.0 480.0 480.0 0 0
1957 4,60.0 4,60.0 816.0 816.0 0 0
1958 4,244.0 4,244.0 110.0 170.0 0 0
1959 3.141,0 3,141.0 1.125.0 1,125.0 0 0
1960 2,993.0 0 2,993.0 385.0 385.0 0 0
1961 2,868.0 0 2,868.0 1.085.0 1,085.0 0 0
1962 10,527.0 0 10,527.0 334.0 334.0 0 0
1963 2,851.0 0 2,851.0 1,037.0 1,037.0 0 0
1964 5,883.0 0 5.883.0 3,134.0 3,134.0 0 0
1965 5,00.0 0 5,00.0 605.0 605.0 0 0
1966 5,645.0 0 5,645.0 811.0 811.0 0 0
1967 5,394.0 0 5,394.0 610.0 610.0 0 0
1968 8,634.0 0 8,634.0 212.0 212.0 0 0
1969 6,922.0 0 6.922.0 2,914.0 2,914.0 0 0
1970 6,144.0 0 6,144.0 911.0 917.0 0 0
1911 6,107.0 0 6,101.0 922.0 922.0 0 0
1972 5,436.0 0 5,436.0 138.0 138.0 0 0
1973 6,041.0 0 6,041.0 1,281.0 1.281.0 0 0
1974 6,030.0 0 6,030.0 1,161.0 1,167.0 0 0
1975 6,458.0 0 6.458.0 0 0 0 0
1976 6,092.0 0 6,09.0 1,474.0 0 1,414.0 0 0 0
1977 5,102.0 0 5,102.0 1,353.0 0 1,353.0 0 0 0
1978 6,911. 0 6,911. 1,015.0 568.0 1,583.0 0 0 0
1979 5,99.4 0 5,99.4 732.0 872.0 1,60.0 0 21.0 21.0
1980 6,125.7 0 6,125.1 152.0 992.0 1,744.0 0 3.0 3.0
1981 8,092.9 0 8,092.9 848.4 1,154.0 2,002.4 0 6.0 6.0
1982 6,713.7 0 6,113.1 658.3 1,131.0 1,789.3 0 11.0 11.0
1983 5,059.4 0 5,059.4 152.0 930.0 1,682.0 0 64.0 64.0
1984 6,177.2 0 6,177.2 1,147.0 1,247.0 2,394.0 0 76.0 76.0
1985 8,296.4 1,558.0 9,854.4 826.2 1,601.0 2,427.2 0 50.0 50.0
1986 7,811.5 3,096.0 10,907.5 1,332.1 1,220.0 2.552.1 0 14.0 14.0
1987 7,97 1.4 5,379.0 13,350.4 900.0 1,407.0 2,307.0 0 20.0 20.0
1988 84.0 1,770.0 2,614.0 900.0 1,133.0 2,033.0 0 79.0 79.0
1989 10,002.0 9,00.0 19,011.0 1,661.0 1,369.0 3,030.0 175.0 159.0 934.0
1990 10,208.9 8,608.0 18,816.9 1,190.0 1,950.0 3,140.0 780.0 498.0 1.218.0
1991 12,720.1 6,525.0 19,245.1 1,311.0 1,543.0 2,854.0 1,235.4 535.0 1,770.4
1992 10,266.0 3,288.0 4,007.0 17,561.0 1,373.9 1,64.0 3,019,9 0 898.0 898.0
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Table 18. Water-use information for public water suppliers in Antelope Valley by water-supply sources,
194692-Continued

Saint
San Berdino County Shaow Acres Andrws Sunnyside Fars U.S. Borax and
Serice Area No. 70L Mutual Water PPor Mutual Water Chemical Cororation

Yea Company Company
Ground Surace Tota Ground Ground Puhased Total
water water Purhased water Puchased water

1946 0 0 0 0

1947 0 0 0 0

1948 0 0 0 0

1949 0 17.9 17.9 550.0 0

1950 0 17.9 17.9 0 0

1951 0 17.9 17.9 0 0

1952 0 17.9 17.9 8.0 0

1953 0 17.9 17.9 496.0 0

1954 0 17.9 17.9 734.0 0

1955 0 17.9 17.9 0 0

1956 0 17.9 17.9 1,071.0 0

1957 0 17.9 17.9 75.0 0

.1958 0 17.9 17.9 305.0 160.0 160.0

1959 0 17.9 17.9 149.0 1,015.0 1.015.0

1960 0 17.9 17.9 103.0 865.0 865,0

1961 0 17.9 17.9 220.0 1.167.0 1,167.0

1962 0 17.9 17.9 60.0 1.294.0 1,294.0

1963 0 24.1 24.1 308.0 1,216.0 1,216.0

1964 0 23.7 23.7 448.0 1,248.0 1,248.0

1965 0 17.9 17.9 71.0 1,397.0 1,397.0

1966 0 10.0 10.0 65.0 1,506.0 1.506.0

1967 0 11.0 11.0 65.0 1,494.0 1.494.0

1968 0 17.0 17.0 24.0 1,525.0 1,525.0

1969 0 22.0 22.0 10.0 1,890.0 1,890.0

1970 0 25.4 25.4 60.0 1.801.0 1.801.0

1971 0 29.0 29.0 75.0 1,762.0 1,762.0

1972 0 28.8 28.8 0 1.770.0 1,770.0

1973 0 27.1 27.1 102.0 2,166.0 2,166.0

1974 0 29.1 29.1 98.0 2,202.0 2,202.0

1975 0 24.5 24.5 96.0 2,619.0 2,619.0
1976 0 17.9 17.9 0 92.0 0 2,956.0 0 2.956.0

1977 0 20.3 20.3 0 69.0 0 2,970.0 ,0 2,970.0

1978 0 12.4 12.4 0 68.0 111.0 2,924.0 0 2,924.0

1979 0 23.0 23.0 0 0 148.0 2,726.0 0 2,726.0
1980 0 32.0 32.0 0 63.0 159.0 2,476.0 935.0 3,411.0

1981 0 35.9 35.9 0 135.0 182.0 2,248.0 1,415.0 3,663.0

1982 0 35.9 35.9 0 143.0 150.0 1,729.0 1,039.0 2,768.0

1983 0 35.9 35.9 0 0 129.0 1,448.0 841.0 2,289.0

1984 0 35.9 35.9 0 199.2 273.0 1.285.0 1,109.0 2,394.0

1985 0 35.9 35.9 0 236.9 183.0 1,555.0 651.0 2,206.0

1986 336.0 35.9 371.9 0 147.7 196.0 1,697.0 605.0 2,302.0

1987 247.6 35.9 283.5 0 163.0 207.0 1,789.0 678.0 2,467.0
1988 280.4 35.9 316.3 13.0 0 227,0 1,954.0 735.0 2.689.0

1989 261.8 35.9 297..7 93.0 218.0 258.0 1.722.0 682.0 2,40.0
1990 578.2 35.9 614.1 131.0 0 223.0 1,682.0 865.0 2,547.0

1991 672.0 35.9 707.9 123.0 0 184.0 1,214.0 1,261.0 2,475.0

1992 0 35.9 35.9 133.0 0 226.0 1,084.0 1.084.0

74 Land Use and Water Use In the Antelope Valley California



Table 18. Water-use information for public water suppliers in Antelope Valley by water-supply sources,
194692-Contfnued

USAF West Side Par
Plat 42 Mutual Water Whte Fence Fars Public water suppliers

(Rockwell) Compay Mutual Wat Company
Year Tota Tota Tota Grand No. of

Ground Ground Ground Puchased Tota ground surac purhased tota suppliers
water water wate water water (of 40)

194 0 0 0 0 60.0 2,219.3 0 2.819.3 3
1947 0 0 0 0 6.758.0 3,605.2 0 10,363.2 9
1948 0 0 0 0 11,024.0 2,754.0 0 13,778.0 12
1949 0 0 0 0 9,995.0 1.345.6 0 11,340.6 12
1950 0 0 0 0 6,64 1.0 1.017.6 0 7,658.6 12
1951 0 0 0 0 5,971.0 1.04.6 0 7,015.6 13
1952 0 0 0 0 12,460.0 39.6 0 12,499.6 12
1953 0 0 0 0 12,453.0 39.~ 0 12,492.6 15
1954 0 0 0 0 16,781.0 39.6 0 16,820.6 14
1955 0 0 0 0 15,413.0 2,60.3 0 18,017.3 13

1956 0 0 0 0 18,340.0 1.908.0 0 20,248.0 14
1957 0 0 0 0 16.997.0 1.928.0 0 18,925.0 15

1958 0 0 0 0 15,716.0 2,475.9 0 18.191.9 18
1959 0 0 211.0 211.0 20,991.0 2.080.4 0 23,071.4 19
1960 0 0 225.0 225.0 18.037.0 64.1 0 18.681. 18
1961 0 0 87.0 87.0 27.799.0 550.6 0 28.349.6 23
1962 0 0 736.0 736.0 36.102.0 2.181.6 0 38.283.6 20
1963 0 0 213.0 213.0 25.409.0 1.024.8 0 26,433.8 22
1964 0 0 206.0 206.0 33,047.0 2.063.4 0 35.110.4 24
1965 0 0 526.0 526.0 31.224,0 4.743.6 0 35,967.6 25
1966 0 0 174.0 174.0 33,894.0 220.7 0 34.114.7 25
1967 0 0 1,084.0 1,084.0 32.694.0 2,368.0 0 35,062.0 25
1968 0 0 640.0 64.0 30.239.0 4.916.7 0 35.155.7 23
1969 0 0 1,333.0 1.333.0 35.348.0 4,706.7 0 40,054.7 24
1970 0 0 561.0 561.0 27.577.0 3,233.7 0 30,810.7 21
1971 0 0 526.0 526.0 29.382.0 3.102.8 0 32,484.8 24
1972 0 0 1,012.0 1.012.0 32.896.0 2.907.8 338.0 36.141.8 22
1973 0 0 559,0 559.0 32.696.0 3.766.3 290.0 36,752.3 23
1974 0 0 596.0 596.0 30.249.0 3.353.7 40.0 34.002.7 22
1975 0 0 501.0 501.0 28,936.0 3.837.6 520.0 33,293.6 22
1976 0 0 540.0 0 540.0 34,353.0 2.608.8 589.0 37,550.8 23
1977 0 0 433.0 9.0 442.0 30,542.0 2.454.9 120.0 33,1 16.9 23
1978 0 0 470.0 110.0 580.0 41,711.5 2,024.0 5.570.0 49.305.5 24
1979 0 104.0 0 150.0 150.0 23,258.8 1,977.1 7.650.0 32.886.0 23
1980 0 113.3 256.8 160.0 416.8 24.822.5 1,772.3 8,284.0 34,878.8 26
1981 0 117.8 552.3 185.0 737.3 30,814.5 1,863.8 12.178.0 44,856.3 27
1982 0 113.9 491.6 181.0 672.6 29,492.0 1,661.2 8,253.0 39,406.2 27
1983 0 120.8 518.8 390.0 908.8 24.611. 1,256.8 7.936.0 33.804.1 28
1984 0 139.1 401.2 510.0 911.2 31.040.3 1,522.0 12,050.0 44.612.3 28
1985 0 149.1 462.0 470.0 932.0 30,309.7 1,394.8 15.534.0 47.238.5 30
1986 0 160.6 671.8 325,0 996.8 35.244.9 960.6 19,164.0 55.369.5 30
1987 0 158.8 742.0 438.0 1.180.0 35,429.1 1,602.6 23.548.0 60.579.7 29
1988 0 163.3 729.8 419.0 1,148.8 24,914.3 1,490.9 21.745.0 48,150.2 28
1989 0 200.8 367.6 891.0 1.258.6 43,097.6 1,190.9 33,298.0 77.586.0 33
1990 0 168.9 787.6 775.0 1,562.6 39,400.0 45.9 37.722.0 77,167.9 30
1991 159.2 186.0 455.8 482.0 937.8 45.207.7 35.9 25.894.0 71.137.6 35
1992 0 0 0 413.0 413.0 25.803.3 3.323.9 28.791.0 57.918.2 27.
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Table 19, Water-use information for self-supplied water users in Antelope Valley by water-supply sources,
1946-92

(Units ar in acre-feet. Note: Purcha water may not ag with impod water beause it may include pUrèhaes from other
water suppliers withn the Antelope Valley. Al values may not add to tots because of independent rounding, --, no data
available)

Abreu, Associaton of
No owner Grgono B. Alesso Alondale Antelop Valley Irgation

Year
name and Corelia M. Far Far Countr Club Water Users

Record Sufac Ground Purchasd Ground Purchaed Total Purcase
grund wate water water wate

194 230.0 0 0 0

1947 56,598.0 0 0 0

1948 98,40.0 362.0 0 0 0

1949 106,936.0 362.0 0 0 0

1950 83,086.0 362.0 0 0 0

1951 123,020.0 362.0 0 0 0

1952 167,08.0 362.0 0 0 0

1953 142,690.0 362.0 0 0 0

1954 162,615.0 362.0 0 0 0

1955 169,504.0 362.0 0 281.0 281.0

1956 199,274.0 362.0 0 355.0 355.0

1957 160,632.0 362.0 0 421.0 421.0

1958 149,350.0 362.0 0 518.0 518.0

1959 170.342.0 362.0 0 673.0 673.0

1960 121,834.0 362.0 0 60.0 606.0

1961 138,825.0 362.0 0 280.0 280.0

1962 155,049.0 362.0 0 609.0 609.0

1963 118,652.0 362.0 2.64.0 598.0 598.0

1964 111,765.0 362.0 867.0 605.0 605.0

1965 48,487.0 362.0 2,820.0 0 0

1966 92,012.0 362.0 2,60.0 475.0 475.0

1967 103,318.0 362,0 3,432.0 0 0

1968 103,153.0 362.0 3,06.0 450.0 450.0

1969 60,922.0 362.0 . 5,249.0 360.0 360.0

1970 14,455.0 362.0 3,450.0 360.0 360.0

1971 14,917.0 362.0 2,625.0 360.0 360.0

1972 14,338.0 36Z.0 514.0 0 0

1973 2,221.0 362.0 4,457.0 360.0 360.0

1974 1,&67.0 362.0 4,457.0 360.0 .360.0
1975 460.0 4,150.0 360.0 360.0

1976 984.0 4,150.0 0 360.0 0 360.0 0

1977 31.0 3,120.0 0 650.0 0 650.0 13.0

1978 0 0 0 650.0 0 650.0 187.0

1979 0 0 0 0 0 0 245.0

1980 0 0 0 450.0 52.0 502.0 311.0

1981 0 0 0 200.0 421.0 621.0 223.0

1982 1,032.0 0 0 200.0 324.0 524.0 123.0

1983 0 362.0 0 0 200.0 361.0 561.0 20.0

1984 675.0 362.0 0 0 200.0 44.0 64.0 30.0

1985 0 362.0 0 0 200.0 429.0 629.0 69.0

1986 480.0 0 0 0 567.0 567.0 33.0

1987 0 0 372.0 1.0 514.0 515.0 33.0

1988 0 0 658.0 0 605.0 605.0 42.0

1989 0 362.0 0 907.0 .9 616.0 616.9 31.0

1990 0 362.0 0 808.0 0 510.0 510.0 37.0

1991 0 362.0 0 530.0 10.0 465.0 475.0 8.0

1992 0 0 725.0 0 277.0 277.0 27.0

76 Land Use and Water Use in th Antelope Valley California



Table 19. Water-use information for self-supplied water users in Antelope Valiey'by water-supply sources,
194692--Continued

Bal Bio Goo

Baicy. Willam C., Junor, Be Bispaichipy Systems,

Year
John and Mildr P. Rach Rach Incorporated

Ground Puhaed Tot Surac Ground Purchasd Tota Purchased Purchaed
watr watr water

194 0 0
1947 0 0
1948 0 0
1949 0 22.4 0
1950 0 22.4 0
1951 0 22.4 0
1952 0 22.4 0
1953 0 22.4 0
1954 0 22.4 0
1955 0 22.4 0
1956 0 22.4 0
1957 0 22.4 0
1958 0 22.4 0
1959 0 22.4 0
1960 0 22.4 0
1961 0 22.4 0
1962 0 22.4 0
1963 0 22.4 0
1964 0 22.4 0
1965 0 22.4 0
1966 0 22.4 0
1967 0 0
1968 0 22.4 0
1969 0 22.4 0
1970 0 22.4 0
1971 0 22.4 0
1972 0 22.4 0
1973 0 22.4 0
1974 0 22.4 0
1975 0 22.4 0
1976 0 0 22.4 0 0 0 0
1977 490.0 490.0 22.4 0 0 575.0 567.0
1978 1,506.0 1,506.0 22.4 1,679.0 1,679.0 1,053.0 1,946.0
1979 1,595.0 1.595.0 2,329.0 2,329.0 2,096.0 2,468.0
1980 1,4720 1,472.0 22.4 2,523.0 2,523.0 1,839.0 2,584.0
1981 2,083.0 2.083.0 22.4 3.257.0 3,257.0 3,076.0 3,176.0
1982 1,418.0 1,418.0 22.4 2,64.0 2,64.0 1,703.0 2,420.0
1983 994.0 994.0 22.4 1,856.0 1,856.0 2,266.0 1,851.0
1984 651.0 651.0 22.4 139.0 139.0 1,795.0 2,358.0
1985 600.0 60.0 22.4 1.954.0 1,954.0 1,059.0 1,863.0
1986 50.0 50.0 22.4 2,148.0 2,148.0 1,270.0 595.0
1987 0 0 22.4 1.902.0 1,902.0 667.0 804.0
1988 229.0 229.0 22.4 2,057.0 2,057.0 1,781.0 975.0
1989 0 0 22.4 2,189.0 2,189,0 2.104.0 676.0
1990 0 0 224 2,099.0 2,099.0 2,437.0 0
1991 1,799.0 .1,799.0 0 0 2.161.0 -2.161.0 0 0 0
1992 0 0 0 0 0 253.0
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Table 19, Water-use Information for self-supplied water users in Antelope Valley by water-supply sources,
1946-92-Contlnued

Blalock-Eddy Boy Bryden, Buchana
Rach Blua Scouts of Lloyd Thomas J. &

Corporation Andrw Boimc AC Rach America Bozigian Rach W. Virgina A.

Year
Surace Grond Grund Sur Tota Surace Ground Pur- Tot Ground Surace
water water wate water water water chasd water water

194 0 0 0 0 0 0.5

1947 0 0 0 0 6.0 .5

1948 480.0 0 0 0 5.0 .5

1949 0 591.0 3,388.2 3,979.2 0 4.0 .5

1950 0 0 3.388.2 3,388.2 0 2.0 .5

1951 0 0 3,388.2 3,388.2 0 2.0 .5

1952 66.0 0 1,500.0 1,500.0 0 2.0 .5

1953 658.0 130.0 1,20.0 1.330.0 23.2 0 3.0 .5

1954 800.0 640.0 0 1,20.0 1,200.0 23.2 0 471.0 .5

1955 800.0 651.0 960.0 1,20.0 2,160.0 23.2 0 2.0 .5

1956 800.0 43.0 960.0 1.60.0 2,560.0 23.2 0 196.0 .5

1957 800.0 620.0 1,11 1.0 1,60.0 2,71 1.0 23.2 0 655.0 .5

1958 800.0 780.0 960.0 1,60.0 2,560.0 23.2 0 1,294.0 .5

1959 1,00.0 809.0 960.0 1.500.0 2,460.0 23.2 _. 0 1,104.0 .5

1960 850.0 2, 700.0 960.0 1,500.0 2,460,0 23.2 0 801.0 .5

1961 1,100.0 20.0 960.0 1,500.0 2.460.0 23.2 0 515.0 .5

1962 90.0 960.0 1,796.0 1,500.0 3,296.0 23,2 0 953.0 .5

1963 3,220.0 960.0 1,500.0 2,46.0 23.2 0 2,441.0 .5

196 680.0 1.100.0 960.0 1,50.0 2,460.0 23.2 0 1,248,0 .5

1965 690.0 1,210.0 960.0 1,500.0 2,460.0 23.2 0 0 .5

1966 700.0 1,797.0 960.0 1,500.0 2,460.0 23.2 0 1,250.0 .5

1967 2,171.9 0 1,380.0 1,500.0 2,880.0 23.2 0 985.0 .5

1968 2,171.9 4,630.0 960.0 3,388.2 4.348.2 23.2 0 2.162.0 .5

1969 2,171.9 3,330.0 960.0 3,388.2 4,348.2 23.2 0 943.0 .5

1970 2,1719 4.650.0 960.0 3,388.2 4,348.2 23.2 0 761.0 .5

1971 2,171.9 4,650.0 940.0 3,388.2 4.328.2 23.2 0 0 .5

1972 2,171.9 764.0 1,018.0 3,388.2 4,406.2 23.2 0 0

1973 2,171.9 0 960.0 3,388.2 4.348.2 23.2 0 0

1974 2.171.9 0 960.0 3,388.2 4,348.2 23.2 0 0

1975 2,171.9 4.700.0 480.0 3,388.2 3,868.2 30.0 0 0

1976 2,171.9 4,700.0 960.0 3,388.2 4,348.2 0 0 0

1977 2,171.9 4,700.0 960.0 3,388.2 4,348.2 192.0 192.0 80.0

1978 2,171.9 0 960.0 3,388.2 4.348.2 23.2 1,328.0 1,328.0 0 0

1979 374.0 0 96.0 960.0 23.2 1,634.0 1,634,0 0

1980 375.0 0 960.0 375.0 1.335.0 23.2 1.582.0 1,582.0 0

1981 638.0 0 960.0 638.0 1.598.0 23.2 1.853.0 1,853.0 0

1982 869.0 0 960.0 869.0 1,829.0 23.2 1,570.0 1,570.0 0

1983 934,0 0 960.0 934.0 1,894.0 23.2 1,220.0 1,220.0 0

1984 1.104.0 0 0 1,104.0 1.104.0 23.2 1.007.0 1,007.0 0

1985 1,184.0 0 960.0 1,184.0 2, 144.0 1,075.0 1,075.0 0

1986 1,065.0 0 480.0 1,065.0 1,545.0 607.0 607.0 0

1987 880.0 0 0 692.0 692.0 2.0 2.0 0

1988 979.0 0 0 979.0 979.0 23.2 2.0 2.0 0

1989 692.0 0 0 880.0 880.0 23.2 0 0 0

1990 0 0 582.0 582.0 23.2 0 0 0

1991 0 0 378.0 378.0 896.0 -896.0 0 0

1992 0 0 0 0 0 0
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Table 19. Water-use information for self-supplied water users in Antelope Valley by water-supply sources,
194692-Contlnued

Cafforna
Calorna Resoures Cameo

Bushnell, Portand Cement Enterprises Calmat Raching
David P. Caladr Ranch Company Incorporate Company Company

Yea
Ground Ground Pu. Tota Ground SUUace Tota Grond Ground Ground
water water chasd water water water wate watr

194 0 0 0 0 0 0 0
1947 600.0 0 0 0 0 0 500,0
1948 26.0 0 0 0 0 0 150.0
1949 245.0 0 0 0 0 0 1.820.0
1950 600.0 0 0 0 0 0 356.0
1951 613.0 0 0 0 45.0 0 25.0
1952 600.0 0 0 0 0 0 1,752.0
1953 1,362.0 0 0 0 183.0 0 426.0
1954 8.0 0 0 0 0 0 1.065.0
1955 570.0 0 0 0 0 0 1,731.0
1956 358.0 0 0 0 1,349.0 0 1,640.0
1957 744.0 0 0 579.2 579.2 752.0 0 476.0
1958 140.0 0 0 579.2 579.2 16.0 9.0 651.0
1959 425.0 0 0 579.2 579.2 575.0 100.0 730
1960 471.0 0 0 579.2 579.2 1,251.0 0 1.329.0
1961 161.0 0 0 579.2 579.2 1,317.0 0 1,672.0
1962 168.0 0 0 579.2 579.2 0 0 669.0
1963 794.0 0 0 579.2 579.2 656.0 0 594.0
1964 573.0 0 0 579.2 579.2 1,158.0 406.0 1,663.0
1965 1,729.0 0 0 579.2 579.2 2,630.0 418.0 1,614,0
1966 1.0 0 0 438.2 438.2 75.0 1.553.0 607.0
1967 584.0 0 0 502.9 502.9 2,175.0 1.00.0 2,003.n
1968 1,409.0 0 0 0 3,28 1.0 60.0 1.512.0
1969 0 0 0 0 620.0 462.0 1,5710
1970 1,287.0 0 0 0 1,223.0 150.0 1.706.0
1971 1,287.0 0 0 272.0 272.0 1.673.0 266.0 1.791.0
1972 0 0 0 276.0 276.0 3,616.0 21.0 1,189.0
1973 863.0 0 0 416.3 416.3 2,408.0 207.0 704.0
1974 863.0 0 0 457.2 457.2 2.556.0 199.0 1.612.0
1975 863.0 0 0 337.5 337.5 2,737.0 193.0 1.594.0
1976 0 0 0 0 0 2,638.0 150.0 1,754.0
1977 863.0 0 0 0 0 2,863.0 202.0 1.756.0
1978 862.0 0 0 0 0 2.566.0 21 1.0 3,551.0
1979 862.0 0 0 550.0 669.0 1,219.0 2,566.4 273.0 1,827,0
1980 862.0 0 0 0 615.6 615.6 2,174.6 303.5 1,779.0
1981 862.5 522.0 522.0 0 475.6 475.6 2,020.0 276.3 1,629.6
1982 862.5 0 0 0 288.4 288.4 2,706~0 316.7 1.525.0
1983 860.0 1.0 1.0 0 220.3 220.3 2.400.0 565.7 1.265.4
1984 862.5 455.0 455.0 0 204.1 204.1 3.640.0 34.8 1.750.8
1985 862.5 0 0 0 191.8 191.8 3,399.0 560.4 1,636.9
1986 862.5 0 0 0 172.8 172.8 3.560.6 552.5 0
1987 862.5 0 0 0 175.5 175.5 3,633.2 313.1 1,339.8
1988 0 177.0 1770 0 170.3 170.3 2.050.0 0 0
1989 0 0 0 0 180.7 180.7 0 278.3 0
1990 0 0 0 0 168.2 168.2 0 0 1.365.1
1991 0 1.074.0 - 1.074.0 0 0 0 0 397.4 1.248.3
1992 0 0 0 0 0 0 0 0
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Table 19. Water-use Information for self-supplied water users In Antelope Valley by water-supply sources.
194692-Continued

Carr, Castrnova, Catn, Robert Chrstoff, Churh of Cirle 1M City Clark,

Maurice R. Danel and Richar Chrs A. Latter Day Saits Ranch Ranch Dick

Year
GrQund Puhas Grund Ground Ground Grnd Puhas Puhase
water wate water wate water

1946 0 0 0 0 0
1947 0 0 0 0 0
1948 0 960 0 0 0

1949 0 7.0 0 0 0

1950 0 729.0 0 0 270.0

1951 0 786.0 0 85.0 270.0

1952 0 541.0 0 85.0 270.0

1953 1,140.0 317.0 0 550.0 313.0

1954 0 154.0 0 662.0 410.0

1955 100 657.0 0 85.0 270.0

1956 100 463.0 0 85.0 270.0

1957 1,278.0 968.0 0 85.0 270.0

1958 0 572.0 0 80.0 268.0

1959 0 106.0 0 56.0 270.0

196 0 1.212.0 0 38.0 270.0
1961 0 14.0 0 64.0 612.0

1962 0 0 0 300.0 1,080.0

1963 63.0 478.0 0 97.0 1,080.0

1964 0 625.0 0 97.0 1,080.0

1965 0 1,00.0 0 97.0 1,080.0

1966 0 917.0 0 100.0 1,080.0

1967 691.0 209.0 0 117.0 1.08.0
1968 67.0 860.0 0 125.0 297.0

1969 0 1,276.0 10 62.0 i,080.0
1970 0 264.0 0 90.0 1,080.0

1971 0 250.0 0 90.0 1.080.0

1972 0 0 0 0 44.0
1973 0 0 905.0 125.0 1,050.0

1974 0 100.0 935.0 125.0 1,050.0

1975 0 120.0 90.0 0 1,050.0

1976 0 0 130.0 936.0 10.0 1,050.0 405.0 0

1977 0 0 140.0 905.0 300.0 1.050.0 997.0 0

1978 0 0 110.0 962.0 300.0 991.0 934.0 0

1979 0 0 0 990.0 300.0 0 930.0 0

1980 0 0 0 1,193.0 360.0 0 655.0 0

1981 0 0 0 954.0 360.0 0 966.0 0

1982 0 0 0 328.0 180.0 0 8.0 0

1983 0 0 0 0 200.0 0 20.0 0

1984 0 0 0 0 200.0 0 2.0 0

1985 0 0 0 0 135.0 0 218.0 0

1986 0 0 0 75.0 150.0 0 0 0

1987 0 0 0 77.0 150.0 0 0 0

1988 0 0 0 0 0 0 0 0

1989 0 20 0 129.0 150.0 0 0 0

1990 0 7.0 0 121.0 150.0 0 0 4.0

1991 0 7.0 0 131.0 150.0 0 0 6.0

1992 0 7.0 0 0 0 0 0 6.0
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Table 19. Water-use Information for self-supplied water users in Antelope Valley by water-supply sources,
194692--Contlnued .-

Clayto Cole. J.G.. Coor-Pender, corpus, Cenon Davi, Delia, Derosier. Lionel P.

Richar M. and Sons R.L. an Ruth B. and Regin Shelton Joseph E. and Pacia
Year

Ground Grund Ground Ground Ground Grund Grund
watr watr watr water water watr water

1946 0 0 0 0 0 0 0
1947 0 784.0 0 548.0 0 239.0 0
1948 0 420.0 0 548.0 0 239.0 0
1949 0 503.0 0 44.0 0 239.0 0
1950 0 780.0 0 548.0 0 239.0 0
1951 0 950.0 0 388.0 0 876.0 0
1952 0 1,470.0 0 548.0 0 239.0 0
1953 0 965.0 0 1,498.0 0 239.0 0
1954 0 272.0 0 1,120.0 0 90.0 0
1955 0 1,125.0 0 548.0 0 239.0 0
1956 0 84.0 0 367.0 0 387.0 0

1957 0 85.0 0 480.0 0 239.0 0
1958 0 128.0 0 480.0 0 239,0 0
1959 0 700.0 0 '480.0 0 0 0
1960 0 1,492.0 0 480.0 1,307.0 120.0 0

1961 0 1,475.0 0 0 800.0 120.0 0

1962 0 1,496.0 0 1,919.0 1,168.0 450.0 0
1963 0 46.0 0 400.0 674.0 0 0
1964 0 1,172.0 0 480.0 674.0 0 0
1965 0 700.0 0 480.0 13,00.0 0 0
1966 0 79.0 0 0 1,167.0 525.0 0
1967 0 660.0 8.0 480.0 1,167.0 89.0 0
1968 0 1,235.0 10.0 480.0 952.0 1,690.0 0
1969 0 1,200.0 18.0 480.0 907.0 14.0 0
1970 0 1,175.0 20.0 480.0 831.0 0 0
1971 0 500.0 14.0 480.0 1,002.0 1,114.0 0
1972 0 120.0 46.0 0 214.0 0 0
1973 0 420.0 30.0 480.0 995.0 64.0 0
1974 0 410.0 33.0 400.0 540.0 565.0 0
1975 0 40.0 36.0 480.0 976.0 400.0 0
1976 0 380.0 0 480.0 955.0 636.0 0
1977 0 950.0 33.0 480.0 830.0 636.0 0
1978 0 900.0 37.0 180.0 893.0 2.0 0
1979 3.1 40.0 0 935.3 760.0 3.0 0
1980 2.3 0 0 0 96.0 0 0
1981 2.3 0 0 0 0 0 0
1982 2.3 0 0 0 0 0 0
1983 2.3 0 0 0 0 .7 0
1984 2.3 0 0 0 0 0 0
1985 2.3 0 0 0 0 1. 0
1986 2.3 0 0 0 0 2.2 0
1987 2.3 0 0 0 0 4.5 0
1988 2.3 0 0 0 0 0 1.5
1989 0 0 0 0 0 2.2 0
1990 0 0 0 .2 0 0 0
1991 1. 0 0 0 0 32.4 0
1992 0 0 0 0 0 0 0
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Table 19. Water-use Information for self-supplied water users In Antelope Valley by water-supply sources.
1946-92-Continued

Ellott EPClSnnth
Derrck. Dusti, Jay E., Development Fatta Famly Freund,

Oli E. Doug DVM and others Compay Fab Trut, and othrs Jerr
Year - -

Ground Ground Grnd Suuac Ground Purchasd Suuace Purchased
water water water water water wate

1946 0 0 0 0.2 0
1947 0 24.0 0 .2 0
194 0 895.0 300.0 .6 0
1949 0 24.0 490.0 .6 0
1950 0 240.0 1.200.0 .s 0
1951 515.0 240.0 480.0 .5 72.0
1952 257.0 28.0 1.44.0 .5 30.0

1953 70.0 24.0 1,970.0 .5 190.0

1954 0 55.0 1,780.0 .5 56.0
1955 520.0 185.0 1,780.0 oS 72.0

1956 520.0 171.0 1,8oo./) .5 48.0
1957 337.0 212.0 738.0 .s 201.0
1958 520.0 180.0 1,038.0 .5 806.0
1959 0 195.0 287.0 oS 25.0

1960 290.0 248.0 1,925.0 .5 76.0
1961 1.089.0 203.0 1,485.0 .5 100.0

1962 903.0 232.0 1,450.0 .5 13.0

1963 237.0 228.0 826.0 .4 37.0 1.498.8

1964 903.0 234.0 1,100.0 .4 35.0 1.498.8

1965 560.0 234.0 1,925.0 .4 8.0 1,498.8

1966 15,985.0 0 1.383.0 .5 0

1967 0 23.0 1,200.0 .5 0
1968 299.0 283.0 1,594.0 .5 0
1969 201.0 308.0 2,40.0 1.6 0

1970 1,00.0 234.0 2,40.0 1.6 38.0
1971 0 0 0 1.6 41.0
1972 6.0 57.0 1,153.0 628.0
1973 0 0 0 45.0

1974 0 0 0 36.0
1975 1,00.0 0 0 0
1976 1,00.0 0 0 0 0 0

1977 1,20.0 0 0 0 0 0

1978 0 0 0 0 196.0 0

1979 0 0 0 1.6 30.0 408.0 0

1980 0 0 0 1.6 10.0 410 1.809.9 0

1981 0 0 0 1.6 75.0 534.0 1.809.9 0

1982 0 0 0 75.0 536.0 1,809.9 0

1983 0 0 0 75.0 0 0

1984 0 0 0 0 40.0 0

1985 0 0 0 0 0 0

1986 0 0 0 75.0 0 0

1987 0 0 0 75,0 0 4.0

1988 0 0 0 0 0 9.0

1989 0 0 0 0 0 14.0

1990 0 0 0 0 0 6.0

1991 0 0 0 0 0 7.0

1992 0 0 0 0 0 1.0
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Table 19, Water-use information for self-supplied water users In Antelope Valiey by water-supply sources.
1946-92-Continued

Graham,
Frisella. Gagi Galstian Galn, Leo Gateway Triangle Gaviota John,

Josef Fuson Trutee and Ruth Mortn Propertes Inrprate and oters

Year
Ground Ground Ground Sudac Sudace SudacePurchas
water water water water water water

1946 0 0 0 39.1 11.2
1947 0 0 0 39.1 11.2
1948 0 0 0 39.1 11.2
1949 0 250.0 0 39.1 11.2
1950 0 0 0 39.1 11.2
1951 0 0 480.0 39.1 11.2
1952 0 60.0 0 39.1 11.2
1953 0 70.0 1,288.0 39.1 11.2
1954 0 948.0 1.20.0 39.1 11.2
1955 0 0 1,200.0 39.1 11.2
1956 0 0 1,200.0 39.1 11.2
1957 0 701.0 156.0 39.1 11.2
1958 0 77.0 0 39.1 11.2
1959 0 36.0 0 39.1 11.2
1960 0 1,170.0 6.0 39.1 11.2
1961 0 1,170.0 0 39.1 11.2
1962 0 433.0 0 39.1 14.5
1963 0 377.0 0 39.1 14.5
1964 0 120.0 360.0 39.1 14.5
1965 0 1,170.0 360.0 39.1 11.2 5.1
1966 0 1,170.0 0 39.1 11.2 5.1
1967 0 1.170.0 851.0 39.1 11.2 5.1
1968 0 1.170.0 1.575.0 39.1 5.1
1969 0 1,170.0 0 39.1 5.1
1970 0 1,300.0 0 39.1 5.1
1971 0 1,300.0 0 39.1 5.1
1972 0 1,122.0 0 39.1 5.1
1973 0 1,300.0 0 39.1 5.1
1974 0 1,300.0 0 39.1 5.1
1975 0 1.00.0 0 39.1 5.1
1976 0 8.814.0 1,00.0 0 39.1 5.1
1977 0 5.760.0 1,00.0 0 39.1 5.1
1978 0 5,569.0 950.0 0 39.1 5.1
1979 0 5.467.0 950.0 0 39.1 5.1
1980 0 6.527.0 950.0 0 39.1
1981 0 6.985.0 1,00.0 0 39.1 11.2 1.
1982 0 2,742.0 1,100.0 0 39.1 11.2 1.
1983 0 8.0 1.100.0 0 39.1 11.2 1.
1984 0 0 708.0 0 39.1 10.2 5.1
1985 0 0 708.0 0 39.1 10.2 5.1
1986 0 0 740.0 0 39.1 10.2 5.1
1987 0 0 860.0 0 11.2 5.1
1988 0 0 740.0 0 11.2 5.1
1989 0 0 1,050.0 0 11.2 5.1
1990 0 0 960.0 0 11.2
1991 11.4 -5,065.0 0 0
1992 0 0 0 0
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Table 19, Water-use informaton for self-supplied water users In Antelope Valley by water-supply sources,
1946-92--ConHnued

Healy Hee.

Grger. Grien. Groven, Harer. Hathway Entrprises Thortn. Hicks. Heiner.

Dond L. Lau Denns L. LeA. Rach Incorpra and Patti David R. Lucius B.

Year Grod Grund Ground Grond Ground Grund Grund Grund Ground

water water wate water water water water water water

1946 0 0 0 0 0 0 0 0 0

1947 0 0 0 0 0 0 0 0 0

1948 0 1.820.0 0 0 0 0 258.0 0 0

1949 0 420.0 0 0 0 794.0 730.0 0 0

1950 0 3,360.0 0 0 0 0 0 0 0

.1951 0 3.360.0 0 250.0 0 0 560.0 0 0

1952 0 3,360.0 0 500.0 0 1,560.0 220.0 0 0

1953 0 84.0 0 500.0 0 350.0 220.0 0 476.0

1954 0 3.360.0 0 500.0 1,304.0 100.0 672.0 0 0

1955 0 2,880.0 0 500.0 1,30.0 0 140.0 0 34.0

1956 0 2.820.0 0 550.0 1.304.0 656.0 840.0 0 0

1957 375.0 500.0 0 678.0 1.304.0 278.0 84.0 0 39.0

1958 375.0 150.0 0 630.0 548.0 19.0 84.0 0 42.0

1959 0 420.0 500.0 650.0 228.0 491.0 270.0 0 3.0

1960 0 420.0 500.0 650.0 1.304.0 14.0 84.0 0 43.0

1961 0 60.0 8.0 615.0 1.304.0 575.0 900.0 0 200.0

1962 0 480.0 20.0 762.0 1,304.0 480.0 84.0 0 40.0

1963 0 480.0 500.0' 490.0 0 3.0 84.0 0 40.0

196 882.0 550.0 500.0 28.0 2,443.0 583.0 175.0 0 0

1965 1.200.0 420.0 500.0 650.0 651.0 0 84.0 0 35.0

1966 1,155.0 450.0 123.0 650.0 1,306.0 0 84.0 0 35.0

1967 419.0 44.0 20.0 618.0 1,920.0 0 84.0 0 30.0

1968 0 450.0 500.0 515.0 709.0 1 84.0 0 20.0

1969 0 450.0 11.0 980.0 2,827.0 0 84.0 0 20.0

1970 0 450.0 0 430.0 754.0 0 84.0 0 15.0

1971 0 450.0 500.0 20.0 803.0 0 84.0 0 15.0

1972 0 0 465.0 12.0 401.0 0 0 0 499.0

1973 0 450.0 2,250.0 0 841.0 0 84.0 0 15.0

1974 0 450.0 500,0 0 888.0 0 190.0 0 0

1975 0 450.0 500.0 0 891.0 0 102.0 0 10.0

1976 0 450.0 500.0 0 890.0 0 84.0 0 0

1977 0 450.0 500.0 0 892.0 0 84.0 .1 0

1978 0 450.0 500.0 0 868.0 0 84.0 .1 10.0

1979 0 450.0 500.0 0 0 0 0 .1 0

1980 0 450.0 500.0 0 789.0 0 0 .1 0

1981 0 450.0 60.0 0 790.0 0 0 .1 to.O

1982 0 450.0 60.0 0 785.0 0 0 1 25.0

1983 0 450.0 60.0 0 5.0 0 0 1 0

1984 0 450.0 60.0 0 5.0 0 0 1 0

1985 0 450.0 60.0 0 5.0 0 0 .1 9.5

1986 0 450.0 600.0 0 0 0 0 1 0

1987 0 450.0 700.0 0 0 0 0 .1 0

1988 0 450.0 60.0 0 0 0 0 .1 0

1989 0 450.0 60.0 0 0 0 0 0 0

1990 0 450.0 600.0 0 0 0 0 0 20.0

1991 0 450.0 60.0 0 0 0 0 0 0

1992 0 0 0 0 0 0 0 0 0
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Table 19. Water-use information for self-supplied water users in Antelope Valley by water-supply sources.
194692-Contlnued

Hughe
Hies, Development Hughs, Iarssi, Johnson, Johnson, Kadivar, Kaufm and Broad

Robert G. Hughs Cororaron Rodger Arando Malhi S. Arh D. Steve Lad Compay
Year

Groud Pu- Pu- Pu- Pur- Ground Ground Grond Ground Pur- Total
water chasd chad chas chad water wate wat water chaed

1946 0 0 0 0 0 0
1947 268.0 0 0 0 0 0
1948 26.0 0 0 0 0 0
1949 480.0 0 0 0 0 0
1950 520.0 0 0 0 0 0
1951 569.0 0 0 0 0 0
1952 789.0 0 0 0 0 0
1953 643.0 0 0 0 0 0
1954 697.0 0 0 0 0 0
1955 750.0 0 0 0 0 0
1956 750.0 0 0 0 0 0
1957 720.0 0 0 0 0 0
1958 712.0 0 0 0 0 0
1959 705.0 0 0 0 0 0
1960 733.0 0 0 0 0 0
1961 250.0 0 0 0 0 0
1962 707.0 0 0 0 0 0
1963 680.0 0 0 0 0 0
196 1,26.0 0 0 0 0 0
1965 1,320.0 0 0 0 0 0
1966 500.0 0 0 0 0 0
1967 66.0 0 0 1,080.0 0 0
1968 654.0 0 10.0 1,080.0 0 0
1969 625.0 0 10.0 1,080.0 0 0
1970 60.0 35.0 10.0 1.452.0 0 0
1971 1,100.0 0 10.0 1,4520 0 0
1972 0 654.0 10.0 0 0 0
1973 1,005.0 10.0 10.0 0 0 0
1974 99.0 10.0 10.0 0 0 0
1975 1,020.0 0 10.0 540.0 0 0
1976 1,00.0 1,712.0 0 0 0 0 10.0 240.0 0 0 0
1977 350.0 1,633.0 606.0 0 1,188.0 0 106.0 745.0 145.7 0 145.7
1978 0 512.0 64.0 0 1,291.0 0 67.0 745.0 92.7 0 92.7
1979 0 1,897.0 1,136.0 0 1,435.0 0 67.7 745.0 138.7 0 138.7
1980 0 2,455.0 1,768.0 0 1,393.0 0 55.3 0 147.7 0 147.7
1981 0 3,072.0 1,838.0 0 1,468.0 0 67.7 495.0 224.7 0 224.7
1982 0 0 0 0 1,213.0 0 67.7 0 423.7 0 423.7
1983 0 0 0 0 748.0 0 0 0 0 0 0
1984 0 0 806:0 0 381.0 0 67.4 0 0 0 0
1985 0 0 746.0 4.0 339.0 0 67.7 0 0 0 0
1986 0 0 584.0 8.0 10.0 0 67.7 0 0 0 0
1987 0 0 634.0 11.0 12.0 0 84.9 0 19.0 0 19.0
1988 0 0 641.0 8.0 12.0 0 84.9 0 0 156,0 156.0
1989 0 0 637.0 12.0 11.0 . 0 84.9 0 0 213.0 213.0
199 0 0 0 12.0 11.0 0 84.9 0 0 61.0 61.0
1991 0 -1,398.0 0 6.0 0 0 84.9 0 0 1.0 1.0
1992 0 0 0 7.0 2.0 0 0 0 0 0 0
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Tab 19. Water~use informaton tor self~supplied water users in Antelope Valley by water-supply sources,
194692--Continued

Lade, R.M.!
Kieksted Haord

Kellerman, Kelly Kidig, Kidig, Tre Kuete, Kungl, Kyle, J.W. Management

Pat Rach George B. Paul S. Far Les Kal and G.W. Company

Year

Puhas Purchaed Grund Ground Purchad Purcha Ground Ground Ground

water water watr water water

1946 0 0 0 0 0

1947 0 0 577.0 3,857.0 520.0

1948 0 0 560.0 3,494.0 520,0

1949 1,230.0 0 570.0 3,173.0 702.0

1950 0 0 540.0 3,857.0 702.0

1951 40.0 0 578.0 2,484.0 702.0

1952 0 0 740.0 2,878.0 116.0

1953 1,269.0 0 220.0 3,326.0 561.0

1954 473.0 0 563.0 3,290.0 702.0

1955 638.0 0 578.0 4,656.0 702.0

1956 347.0 435.0 672.0 3,023.0 654.0

1957 .425.0 402.0 336.0 817.0 839.0

1958 44.0 479.0 229.0 2,534.0 714.0

1959 0 480.0 605.0 4,793.0 694.0

1960 60.0 518.0 582.0 3,993.0 820.0

1961 1,008.0 512.0 260.0 3,685.0 756.0

1962 93.0 511.0 140.0 3,431.0 793.0

1963 36.0 502.0 254.0 3,185.0 710.0

1964 756.0 486.0 ()36.0 4,591.0 671.0

1965 478.0 492.0 550.0 4,164.0 695.0

1966 490.0 406.0 630.0 4,200.0 684.0

1967 510.0 540.0 84.0 3,120.0 1.178.0

1968 550.0 528.0 585.0 5.012.0 0

1969 550.0 492.0 580.0 4.460.0 560.0

1970 500.0 506.0 570.0 2,254.0 898.0

1971 550.0 478.0 490.0 5,11 1.0 895.0

1972 0 0 0 1.593.0 0

1973 520.0 615.0 400.0 4,862.0 560.0

1974 540.0 496.0 400.0 4,028.0 560.0

1975 560.0 514.0 40.0 3.959.0 60.0
1976 0 0 500.0 478.0 0 0 400.0 3.696.0 0

1977 0 1,707.0 1,020.0 416.0 0 0 420.0 4,689.0 0

1978 0 3,795.0 1,050.0 437.0 0 0 300.0 4,938.0 0

1979 0 4.654.0 0 416.0 0 0 0 5.550.0 0

1980 0 4,819.0 730.0 44.0 0 1.0 270.0 5.697.4 0

1981 0 4,929.0 680.0 390.0 0 4.0 270.0 5,058.2 0

1982 0 4,613.0 0 392.0 0 9.0 200.0 6,024.8 0

1983 0 2,972.0 385.0 392.0 0 6.0 50.0 7.108.8 0

1984 0 2,440.0 600.0 395.0 0 6.0 0 6,023.2 0

1985 0 2.377.0 620.0 385.0 23.0 6.0 25.0 6.939.6 0

1986 0 1,267.0 600.0 390.0 56.0 6.0 20.0 6.939.6 0

1987 0 1,992.0 620.0 390.0 75.0 6.0 15.0 7,128.6 0

1988 0 1,90.0 0 0 90.0 6.0 0 795.6 0

1989 0 2,166.0 590.0 150.0 122.0 6.0 15.0 7,179.0 O.

1990 5.0 1,708.0 20.0 10.0 0 6.0 15.0 6,927.8 0

1991 6.0 0 0 0 0 6.0 15.0 7,294.0 0

1992 6.0 0 0 0 0 6.0 0 0 0
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Table 19. Water~use information for self-supplied water users in Antelope Valley by water..upply sources,
194692-Continued

Leona Valey
Estates Liulerock

Lake, Twyla Lited Leviste Aggrgat Llarna,
and La Lan, Fra A. Larn Brothers Management Systems Company Alber

Year
Grund Grond Pu- Groun Pu~ Ground Ground GrondTota Tota Puhas
water water chaed watr chaed water watr watr

1946 0 0 0 0 0 0 0 0
1947 0 0 0 18.0 18.0 0 0 1,786.0
1948 1,329.0 0 0 22.0 22.0 266.0 0 1,303.0
1949 539.0 0 0 21.0 21.0 75.0 0 1,447.0
1950 882.0 0 0 276.0 276.0 546.0 0 1,786.0
1951 1,628.0 0 0 261.0 261.0 36.0 0 1,952.0
1952 1,512.0 0 0 254.0 254.0 26.0 0 1,786.0
1953 1,769.0 0 0 250.0 250.0 161.0 0 1,786.0
1954 1,545.0 0 0 322.0 322.0 1,252.0 30.0 1,164.0
1955 2,856,0 0 0 244.0 24.0 0 0 1,786.0
1956 1,580.0 0 0 231.0 231.0 100.0 205.0 1,862.0
1957 2,418.0 0 0 92.0 92.0 18.0 191.0 1,910.0
1958 2,530.0 0 0 455.0 455.0 100.0 148.0 2,012.0
1959 496.0 0 0 126.0 126.0 10.0 30.0 985.0
1960 2,912.0 0 0 95.0 95.0 1,008.0 124.0 2,010.0
1961 2,837.0 0 0 108.0 108.0 0 22.0 2,017.0
1962 1,301.0 0 0 102.0 102.0 1,008.0 128.0 439.0
1963 2,06.0 0 0 90.0 90.0 1,008.0 172.0 920.0
1964 1,920.0 0 0 697.0 697.0 1,008.0 172.0 1,015.0
1965 2,584.0 0 0 691.0 691.0 0 172.0 0
1966 1,328.0 0 0 570.0 570,0 0 172.0 500.0
1967 2,342.0 0 0 317.0 317.0 0 172.0 927.0
1968 1,124.0 0 0 148.0 148.0 9.0 172.0 0
1969 260.0 0 0 170.0 170.0 60.0 1,034.0 762.0
1970 2,674.0 411.0 411.0 272.0 272.0 60.0 1,034.0 1,120.0
1971 2,671.0 411.0 411.0 291.0 291.0 0 1,034.0 0
1972 1,341.0 22.0 22.0 0 0 60.0 0 0
1973 0 380.0 380.0 775.0 775.0 60.0 1,034.0 0
1974 0 365.0 365.0 500.0 500.0 350.0 1,034.0 0
1975 0 365.0 365.0 83.0 83.0 350.0 1,034.0 0
1976 1,960.0 250.0 0 250.0 432.0 0 432.0 0 350.0 1,034.0 0
1977 1,962.0 250.0 0 250.0 828.0 2,580.0 3,408.0 0 350.0 1,034.0 0
1978 1,962.0 0 0 0 847.0 1,151.0 1,998.0 0 350.0 1,034.0 0
1979 1.18.0 0 0 0 833.0 1,579.0 2,412.0 2.0 350.0 1,034.0 0
1980 2,058.0 0 17.0 17.0 835.0 2,066.0 2,901.0 20 350.0 1,034.0 0
1981 2,058.0 0 28.0 28.0 854.0 2.965.0 3,819.0 16.0 350.0 1,034.0 0
1982 2,058.0 0 29.0 29.0 620.0 1,996.0 2,616.0 7.0 350.0 131.4 0
1983 2,058.0 0 37.0 37.0 657.0 1,029.0 1,686.0 6.0 350.0 132.0 0
1984 2,058.0 0 41.0 41.0 545.0 136.0 681.0 7.0 350.0 132.0 0
1985 2,058.0 0 42,0 42.0 594.0 2,114.0 2.708.0 4.0 350.0 132.0 0
1986 2,058.0 0 48.0 48.0 355.0 785.0 1,140.0 3.0 0 132.0 0
1987 2,058.0 0 53.0 53.0 75.0 0 75.0 6.0 0 0 0
1988 0 960.0 76.0 1.036.0 0 0 0 9.0 0 0 0
1989 2,058.0 0 74.0 74.0 0 0 0 35.0 0 132.0 0
1990 2,052.0 960.0 73.0 1,033.0 0 0 0 10.0 0 132.0 0
1991 12.0 0 34.0 34.0 0 0 0 6.0 0 307.0 0
1992 0 0 31.0 31.0 0 0 0 4.0 0 0 0
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Table 19. Water-use information for self.supplled water users in Antelope Valley by water-supply sourçes,
1 946-92--Continued

Los Aneles Los Angeles

Deparent Firemen's Relief Marartten. Mc Cormck, Mescal Crek Miccoüs. F.P.!

of Airprt Assoiation Joel Raymond W. Water Trust Adele Bruo
Year Grund Ground Surace Ground Surface Ground

water water water water wate water

1946 0 0 3.4 0 0

1947 0 366.0 3.4 0 600.0
1948 0 1,745.0 3.4 705.0 60.0
1949 251.0 131.0 705.0 190.0

1950 0 616.0 105.0 600.0

1951 0 1.825.0 105.0 600.0

1952 0 190.0 1.1 705.0 595.0

1953 164.0 1.351.0 1. 105.0 1,312.0

1954 151.0 1,580.0 1. 105.0 51.0

1955 0 166.0 105.0 600.0

1956 42.0 2,398.0 105.0 1.105.0

1957 73.0 618.0 9.7 480.0 183.0

1958 1,859.0 1,712.0 480.0 140.0

1959 1020 2.020.0 480.0 960.0

1960 123.0 850.0 1.6 480.0 80.0

1961 1.0 1055.0 1.6 0 198.0

1962 48.0 238.0 1.6 480.0 31.0

1963 553.0 1.010.0 1.6 400.0 868.8 150.0

1964 875.0 335.0 1.6 0 868.8 645.0

1965 44.0 0 1.6 40.0 868.8 150.0

1966 933.0 1,093.0 19.1 400.0 868.8 100.0

1967 3.595.0 5.0 19.7 400.0 868.8 0
1968 4,574.0 1,300.0 19.7 400.0 868.8 1,078,0

1969 4,528.0 1,385.0 19.7 400.0 868.8 0
1970 3.784.0 200.0 19.7 963.0 868.8 0

1971 4,354.0 0 19.7 240.0 868.8 0

1972 2,792.0 0 19.1 169.0 868.8 0

1913 4,447.0 1.6920 19.7 963.0 868.8 0

1974 4.631.0 1.6920 19.1 963.0 868.8 0

1915 3,915.0 1,692.0 19.7 963.0 868.8 0

1976 3,951.0 1.982.0 19.7 963.0 868.8 0

1911 4,002.0 1,982.0 19.1 1,280.0 868.8 0
1918 181.0 2,100.0 18.1 1,280.0 868.8 0

1979 181.0 5,8822 19.1 1,280.0 868.8 0

1980 173.5 0 19.7 0 868.8 0

1981 0 325.0 19.1 240.0 868.8 0

1982 4.6 0 19.1 0 868.8 0
1983 25.0 325.0 19.7 0 868.8 0

1984 56.0 325.0 19.7 0 868.8 0
1985 343.4 0 19,1 0 868.8 0

1986 355.4 2,405.7 19.7 0 868.8 0

1981 370.8 2,413.1 19.1 0 868.8 0

1988 362.4 0 19.1 0 868.8 0
1989 0 969.5 19.1 0 868.8 0

1990 370.4 0 19.7 0 868.8 0

1991 2.876,8 700.1 18.1 0 868.8 0
1992 0 0 18.1 0 868.8 0
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Table 19, Water-use Information for self.supplied water usrs in Antelope Valley by water-supply sources,
194692-ConHnued

Mitchel Morga, Monis, Mountan Mountai
Milford, Miler, and Monsello, Carlos M., Wayne F. and Glen High-Holiday
Terr Kieth Gunng Andrw Estate of Anette L. Ranch Hill Company

Yea
Purchaed Purchas Purchaed Ground Ground Surace Ground Ground

watr water wate wate wate
1946 0 0 1.6 0 0
1947 0 0 1.6 0 0
1948 0 0 1.6 0 0
1949 .. 0 100.0 1.6 0 0
1950 0 0 1.6 0 0
1951 0 19.0 1.6 0 0
1952 290.0 44.0 1.6 0 0
1953 290.0 1,825.0 1.6 0 0
1954 290.0 311.0 1.6 0 0
1955 280.0 41.0 1.6 0 0
1956 28.0 12.0 1.6 30.0 0
1957 70.0 4.0 1.6 0 0
1958 164.0 75.0 1.6 0 0
1959 0 650.0 1.6 29.0 0
1960 0 14.0 1.6 223.0 0
1961 0 176.0 1.6 448.0 0
1962 0 50.0 1.6 376.0 0
1963 0 27.0 1.6 185.0 0
1964 0 286.0 1.6 208.0 0
1965 0 55.0 1.6 0 0
1966 .. 0 46.0 1.6 3,453.0 0
1967 0 66.0 1.6 1,00.0 0
1968 190.0 70.0 1.6 65.0 0
1969 290.0 388.0 1.6 1,154.0 0
1970 0 0 1.6 50.0 0
1971 190.0 150.0 1.6 50.0 0
1972 0 0 1.6 472.0 13.0
1973 198.0 165.0 1.6 50.0 569.0
1974 190.0 165.0 1.6 0 560.0
1975 160.0 165.0 1.6 0 560.0
1976 0 0 0 100.0 165.0 1.6 0 560.0
1977 0 0 0 100.0 18.0 1.6 64.0 51.0
1978 0 0 1,304.0 0 18.0 1.6 0 55.0
1979 0 3.0 1,698.0 0 0 1.6 0 0
1980 0 2.0 1,933.0 0 165.0 1.6 0 41.0
1981 0 3.0 1,481.0 0 165.0 1.6 0 25.0
1982 3.0 4.0 1,316.0 0 25.0 1.6 0 180.0
1983 6.0 9.0 1.281.0 0 25.0 1.6 0 0
1984 6.0 11.0 0 0 27.0 1.6 0 27.0
1985 7.0 11.0 0 0 25.0 1.6 0 24.0
1986 7.0 10.0 0 0 12.0 1.6 0 49.0
1987 6.0 14.0 0 0 20.0 1.6 0 9.0
1988 6.0 13.0 0 0 12.0 1.6 0 0
1989 6.0 14.0 0 0 9.9 1.6 0 180.0
1990 7.0 14.0 0 0 0 1.6 0 30.0
1991 6.0 10.0 0 0 0 1.6 0 14.0
1992 6.0 11.0 46.0 0 0 1.6 0 0
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Table 19. Water-use information for self-supplied water users In Antelope Valley by water-supply sources.
194ó92-Contlnued

Nakone Nebeker, B.A, Pablo, Mr.

Development and othrs, Nishimoto, Nishimoto, Orway~ and Peacbland

Year Company Esta of Jime M. Roy BenF. Mrs. Pastor Fam

Groud Ground Grd Groud Surace Ground Puhasd
wate wat water wate wate water

1946 0 0 0 0 29.0 0
1947 1,344.0 2.906.0 410.0 0 29.0 0

1948 1,120.0 1,805.0 54.0 0 29.0 748.0

1949 1,120.0 1,374.0 9.0 0 29.0 748.0

1950 1,120.0 3,042.0 410.0 0 29.0 748.0

1951 600.0 3,775.0 629.0 0 29.0 805.0

1952 1,649.0 2.984.0 370.0 0 29.0 748.0

1953 600.0 1,079.0 1,00.0 0 29.0 625.0

1954 1,350.0 2,540.0 1,214.0 0 29.0 697.0

1955 1,800.0 3,905.0 377.0 0 29.0 695.0

1956 1,800.0 3,520.0 190.0 528.0 29.0 2,135.0

1957 990.0 3,870.0 318.0 0 29.0 2,135.0

1958 2,433.0 1,851.0 129.0 0 29.0 2.130.0

1959 1,363.0 1,768.0 13.0 0 29.0 2.587.0

1960 1,800.0 3.433.0 260,0 0 29.0 2,04.0
1961 2,000.0 4,145.0 250,0 36.0 29.0 1,560.0

1962 2,471.0 2,224.0 920.0 0 29.0 1,620.0

1963 2.492.0 2,544.0 71.0 0 29.0 2,961.0

1964 1,691.0 3,112.0 24.0 7.0 29.0 2,24.0
1965 2,00.0 3,225.0 330.0 0 29.0 0

1966 3,60.0 4,010.0 684.0 520.0 29.0 1.072.0

1967 2,60 1.0 2,665.0 20.0 479.0 29.0 50.0

1968 3,885.0 4.431.0 286.0 90.0 29.0 657.0

1969 2.663.0 4,46.0 284.0 930.0 29.0 862.0

1970 3,850.0 4,089.0 330.0 960.0 29.0 0

1971 3.850.0 2,705.0 330.0 6.0 29.0 0

1972 175.0 129.0 0 0 29.0 0

1973 3,850.0 2.514.0 315.0 6.0 29.0 0

1974 3,850.0 2, 161.0 315.0 6.0 29.0 0

1975 3,850.0 2,307.0 315.0 6.0 29.0 0

1976 3,850.0 2,498.0 315.0 960.0 29.0 0 0

1977 3,850.0 2,364.0 315.0 6.0 29.0 0 0

1978 3,850.0 2.364.0 315.0 6.0 29.0 0 0
1979 3,850.0 2,364.0 500.0 0 29.0 0 0

1980 1,800.0 1,973.0 342.0 0 29.0 0 0

1981 1,350.0 2.216.0 340.0 0 29.0 0 0

1982 0 2,216.0 34.0 0 29.0 0 0

1983 0 2,216.0 320.0 0 29.0 0 0

1984 0 2,083.0 0 0 29.0 0 0

1985 0 2,218.0 0 0 29.0 0 0

1986 0 2,218.0 0 0 29.0 0 0

1987 0 2,218.0 0 0 29.0 0 0

1988 0 0 0 0 29.0 0 66.0

1989 0 219.0 0 0 0 179.0

1990 0 91.0 0 0 0 274.0

1991 0 190.0 0 0 0 280.0

1992 0 0 0 0 0 288.0
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Table 19. Watèr-use informaton for self-supplied water users in Antelope Valley by water-supply sources,
1946-92--Continued

Prtt Punchbowl RandM
Pian, Poncedelon, Doctor Procr, Pulsipher Canyon Water Rach
Gino Modesto Portova W.H. Carl Enterpses Asociation Incorporated

Year
Ground Puhased Puhasd Grund Ground Puhased Surace Grond
water water water wate water

1946 0 0 0 0
1947 0 0 64.0 0
1948 525.0 960.0 640.0 347.0
1949 525.0 865.0 60.0 27.0
1950 525.0 0 60.0 0
1951 1,320.0 750.0 575.0 79.0
1952 525.0 314.0 560.0 480.0
1953 780.0 532.0 560.0 1,347.0
1954 780.0 169.0 540.0 411.0
1955 60.0 150.0 500.0 1,'380.0
1956 780.0 357.0 480.0 1,099.0
1957 11.0 826.0 46.0 3,144.0
1958 500.0 343.0 436.0 1,078.0
1959 670.0 36.0 670.0 2,170.0
1960 0 343.0 0 2,170.0
1961 1,200.0 343.0 0 1.088.0
1962 1,200.0 43.0 484.0 2,170.0
1963 0 40.0 0 1,035.0
1964 1,250.0 746.0 508.0 2,980.0
1965 1,250.0 343.0 0 3,670.0
1966 1,250.0 250.0 0 3,670.0
1967 400.0 630.0 0 3,670.0
1968 1,300.0 0 0 3,670.0
1969 800.0 20.0 2,150.0 3,500.0
1970 1,300.0 0 2,150.0 2,400.0
1971 0 0 500.0 27.5 2,000.0
1972 25.0 343.0 800.0 27.5 4,053.0
1973 0 330.0 0 27.5 3,800.0
1974 0 330.0 0 27.5 3,800.0
1975 0 400.0 0 27.5 2,710.0
1976 0 0 0 480.0 0 0 27.5 3,200.0
1977 0 0 0 0 0 0 27.5 3,450.0
1978 0 0 0 480.0 0 0 27.5 3,500.0
1979 0 0 0 480.0 0 0 27.5 2,500.0
1980 0 1.0 0 480.0 2,150.0 0 27.5 2,450.0
1981 0 6.0 0 9.4 0 27.5 3,500.0
1982 0 6.0 0 420.0 0 0 27.5 3,750.0
1983 0 6.0 0 420.0 0 0 27.5 2,300.0
1984 0 6.0 0 0 0 0 27.5 2,676.0
1985 0 6.0 0 480.0 0 5.0 27.5 2,683.0
1986 0 6.0 0 880.0 0 8.0 27.5 2,979.0
1987 0 6.0 0 0 300.0 8.0 27.5 2,989.0
1988 0 6.0 4.0 0 0 10.0 27.5 2,980.0
1989 0 6.0 0 0 80.0 8.0 27.5 2,670.0
1990 0 6.0 0 0 80.0 8.0 27.5 2,785.0
1991 0 6.0 0 0 380.0 7.0 2,780.0
1992 0 6.0 0 0 0 8.0 0
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Table 19, Water-us Information for self-supplied water users in Antelope Valley by water-supppy sources,
194&92-Contlnued

Racho Rabinv,
Corna David, Racho Retw

Del Vale Medca Vista Reca, Enterpses Robbins,

Corpration Dotor Development Domique Incorporat Rittr and Godde David

Year
Ground Surface Grond Ground Grond Pu-Puhaed Tota Purchaed
water wate water water wate chaed

1946 0 0 0 0 0
1947 0 0 0 1,767.0 1,767.0

1948 560.0 0 0 2,027.0 2,027.0 .

1949 1,344.0 0 0 1,382.0 1,382.0

1950 0 0 0 1.833.0 1.833.0

1951 798.0 0 0 1,140.0 1,140.0

1952 548,0 480.0 0 4,927.0 4,927.0

1953 0 60.0 0 2,531.0 2,531.0

1954 748.0 600,0 0 2.447.0 2.447.0

1955 0 60.0 0 2,327.0 2.327.0

1956 2.141.0 600.0 0 2,349.0 2,349.0

1957 3,118.0 1,020.0 0 4,345.0 4,345.0

1958 2,726.0 60.0 0 3,569.0 3,569.0

1959 2,053.0 60.0 0 3,676.0 3,676.0

1960 2,528.0 60.0 0 4.399.0 4.399.0

1961 2.854.0 4.0 600.0 0 6,477.0 6.477.0

1962 5,278.0 4.0 60.0 0 5,391.0 5,391.0

1963 4,848.0 4.0 600.0 0 4,358.0 4,358.0

1964 3,792.0 4.0 600.0 0 6,130.0 6,130.0

1965 0 4.0 60.0 0 7,136.0 7,136.0

1966 1.676.0 4.0 800.0 0 6.5820 6,582.0

1967 5,278.0 1.6 800.0 0 6.167.0 6,167.0

1968 5,808.0 1.6 850.0 0 11,234.0 11,234.0

1969 4,523.0 1.6 850.0 0 11.582.0 11,582.0

1970 6,025.0 1.6 850.0 0 12,124.0 12,124.0

1971 0 1.6 850.0 0 10,708.0 10,708.0

1972 159.0 3.4 0 0 9,247.0 9,247.0

1973 0 3.4 850.0 0 10,069.0 10,069.0

1974 0 3.4 850.0 0 8,952.0 8,952.0

1975 0 850.0 0 1,259.0 1.259.0

1976 0 0 850.0 0 11.067.0 0 11,067.0 0

1977 0 0 850.0 0 8,626.0 914.0 9.540.0 0

1978 0 0 850.0 0 13,094.0 2,086.0 15.180.0 0

1979 0 0 850.0 0 2.460.6 4.918.0 7,378.6 0

1980 0 3.4 0 60.0 0 2.902.1 1.876.0 4.778.1 0

1981 0 3.4 0 60.0 0 4.778.0 5.868.0 10,646.0 0

1982 0 3.4 0 60.0 3,728.6 2.610.0 4,616.0 7,226.0 0

1983 0 4.0 0 60.0 0 2,038.7 2,881.0 4,919.7 0

1984 0 4.0 0 60.0 6.602.0 0 3,357.0 3,357.0 0

1985 0 4.0 0 0 7,285.5 2.333.2 4.291.0 6,624.2 0

1986 0 4.0 0 0 6,576.0 0 2,894.0 2,894.0 0

1987 0 4.0 155.0 0 7,306.0 3.765.2 3.645,0 7,410.2 0

1988 0 225.0 0 0 0 2.939.0 2.939.0 0

1989 0 4.0 11.0 0 6,914.0 3,887.5 2,911.0 6,798.5 0

1990 0 4.0 0 0 6.90.0 3.161.6 3.843.0 7,004.6 0

1991 0 4.0 0 0 6.914.0 6,082.8 0 6,082.8 4.0

1992 0 0 0 0 0 1,124.0 1,124.0 8.0
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Table 19. Water-use informaton for s~lf-supplied water users In Antelope Valley by water-supply sources,
194692-Contfnued

Robinon, Saslad Sew
F. Wilar Rosen, RR Fars! Schnaidt. Seay, Investtent
'and otrs Sandee Ranch S&D Spivak~Brown Harld Travis Corporation

Year
Surface Ground GrondPuhased Puhad Purchaed Purcased Puhaed
water water water

1946 IS.S 0 0
1947 IS.S 220.0 0
1948 IS.S 220.0 150.0
1949 IS.8 375.0 750.0
1950 18.S 375.0 1,500.0
1951 IS.8 375.0 1,500.0
1952 IS.8 324.0 611.0
1953 IS.S 375.0 624.0
1954 IS.S 375.0 135.0
1955 IS.8, 375.0 240.0
1956 IS.S 375.0 24.0
1957 IS.S 359.0 589.0
1958 IS.8 630.0 2,163.0
1959 IS.8 315.0 30.0
1960 IS.S 420.0 240.0
1961 IS.S 350.0 765.0
1962 IS.S 259.0 240.0
1963 IS.S 450.0 2,312.0
1964 IS.S 375.0 64.0
1965 IS.S 320.0 6S.0
1966 18.8 360.0 0
1967 IS.S 400.0 68.0
1965 18.S 600.0 6S.0
1969 IS.S 600.0 2.335.0
1970 IS.S 900.0 0
1971 IS.S 900.0 0
1972 IS.S 775.0 0
1973 IS.S 1,200.0 0
1974 IS.8 1,200.0 0
1975 1,200.0 0
1976 0 0 2,575.0 1,200.0 1,655.0 0 0
1977 0 169.0 1,514.0 0 3,519.0 0 0
1975 0 839.0 1,906.0 0 1,913.0 0 0
1979 0 1,085.0 2,561.0 0 2,513.0 0 0
19S0 0 1,085.0 2,14S.0 0 2,759.0 0 0
1981 0 1,390.0 2,316.0 0 1,559.0 0 0
1982 0 1,192.0 2,272.0 0 47.0 0 0
1983 2.0 1,083.0 0 0 11.0 0 0
1984 3.0 1,233.0 0 0 28.0 0 0
1985 3.0 1,573.0 0 300.0 31.0 3.0 0
1986 3.0 1,638.0 0 0 59.0 7.0 0
1987 3.0 889.0 0 0 107.0 6.0 0
1988 4.4 3.0 872.0 0 0 89.0 6.0 0
1989 4.4 3.0 1,156.0 0 0 117.0 7.0 0
1990 4.4 3.0 1,IS8.0 0 0 119.0 6.0 0
1991 6.0 0 0 0 80.0 6.0 0
1992 6.0 479.0 0 0 65.0 6.0 0
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Table 19. Water-use Informaton for self-supplied water users in Antelope Valley by water-supply sources,
1946-92-Contlnued

Silva, Sim, Southern Californa Stevens, Sundown Rach Tapìa Tauton,

Don Roy Edson Company Wìllam E. Stoner Company Brothers Windsor P.

Year Ground Grund Ground
Purchaed Puhased Grond watr Puhaed Puhasd

water water water

1946 0 0 0 0

1947 0 0 0 0

1948 0 0 4.0 0

1949 0 569.0 0 0

1950 0 0 0 0

1951 0 0 226.0 0

1952 0 0 0 0

1953 0 24.0 0 0

1954 0 235.0 0 0

1955 0 240.0 0 0

1956 5.0 1,176.0 20.0 0

1957 9.0 454.0 0 0

1958 540.0 516.0 149.0 0

1959 0 502.0 408.0 0

1960 9.0 473.0 399.0 0

1961 8.0 540.0 943.0 0

1962 660.0 557.0 1320 0

1963 856.0 511.0 770 0

1964 7.0 543.0 78.0 0

1965 6.0 520.0 501.0 0

1966 89.0 505.0 956.0 0

1967 13.0 515.0 911.0 0

1968 7.0 510.0 0 0

1969 575.0 370.0 128.0 0

1970 13.0 480.0 364.0 0

1971 17.0 528.0 0 0

1972 30.0 0 0 0

1973 15.0 0 0 0

1974 9.0 0 0 0

1975 11.0 648.0 0 0

1976 0 0 to.O 823.0 0 0 0 0

1977 0 0 11.0 989.0 0 0 0 0

1978 0 0 11.0 936.0 136.0 0 1,0100 0

1979 0 59.0 0 950.0 1,824.0 0 701.0 0

1980 0 650.0 9.2 0 2150.0 0 2,04 1.0 .3

1981 0 1,154.0 9.5 0 1,961.0 0 2,423.0 .3

1982 0 989.0 9.0 0 1,591.0 0 2,521.0 .3

1983 0 787.0 7.9 0 2,438.0 0 1.967.0 .3

1984 0 1,372.0 16.5 0 0 0 1.487.0 1.8

1985 0 1,093.0 2.7 0 0 0 2,183.0 1.8

1986 0 955.0 8.2 0 0 0 1,405.0 1.8

1987 0 1,188.0 8.2 0 0 0 1,573.0 1.8

1988 2.0 994.0 0 0 0 0 599.0 1.8

1989 11.0 1,150.0 0 0 0 0 1.707.0 0

1990 12.0 925.0 .1 0 0 . i 1,294.0 0

1991 9.0 0 20.0 0 0 0 0 0

1992 10 0 0 0 0 0 402.0 0
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Table 19, Water-use information for self-supplied water users in Antelope Volley by water-supply sources.
194692-Continued

United Stas Union
Tejon Thompson, Tras Traweek. Angeles Wilshire
Rach Jerome H. Homes S.V. Natonal Forest Incorporate Vandereyk

Yea
Grund Pu- Surac Ground Ground Ground Surace GroundTota Tota Purchad
water cha water water watr water water water

194 0 0 0 0 0 0
1947 0 0 0 0 0 0
194 0 4,871.0 0 0 0 0
194'9 0 0 765.0 0 0 105.0
1950 0 0 0 0 0 0
1951 0 0 480.0 0 0 948.0
1952 0 13.0 375.0 0 4.5 4.5 275.0
1953 0 590.0 420.0 0 4.5 4.5 1,20.0
1954. 0 580.0 1,319.0 0 4.5 4.5 1,724.0
1955 0 560.0 560.0 0 4.5 4.5 979.0
1956 0 540.0 126.0 0 4.5 4.5 686.0
1957 0 436.0 565.0 0 4.5 4.5 44.0
1958 0 0 449.0 0 4.5 4.5 762.0
1959 0 0 390.0 0 4.5 4.5 1.276.0
1960 0 0 390.0 0 4.5 4.5 84.0
1961 0 3.1 478.0 53.0 0 4.5 4.5 632.0.
1962 0 3.1 0 13.0 0 4,5 4.5 813.0
1963 0 3.1 0 1.074.0 0 4.5 4.5 820.0
196 0 3.1 0 525.0 0 4.5 4.5 693.0
1965 0 3.t 0 525.0 0 4.5 4.5 1,273.0
1966 0 3.1 0 125.0 0 4.5 4.5 1,183.0
1967 0 3.t 0 58.0 0 4.5 4.5 1,139.0
1968 0 3.1 0 1,397.0 0 4.5 4.5 1,594.0
1969 0 3.1 0 650.0 0 4.5 4.5 569.0
1970 0 3.1 0 520.0 0 4.5 4.5 1,602.0
1971 0 l'l 0 515.0 0 4.5 4.5 1,505.0
1972 0 3.t 0 0 24.3 4.5 28.8 973.0
1973 0 3.1 0 500.0 21.2 4.5 25.7 1.791.0
1974 0 3.1 0 500.0 17.5 4.5 22.0 1.620.0
1975 0 3.1 0 500.0 21.0 4.5 25.5 1,229.0
1976 _. 11.677.0 11,677.0 3.1 0 500.0 20.9 4.5 25.4 1,774.0 457.0
1977 9,268.0 9,268.0 3.1 0 500.0 32.2 4.5 36.7 0 953.0
1978 5,690.0 5,690.0 3.1 0 500.0 28.9 4.5 33.4 0 893.0
1979 5.970.0 5,970.0 3.1 0 450.0 37.9 0.8 38.7 0 1.100.0
1980 8,860.0 8,860.0 3.1 0 450.0 25.7 0.8 26.5 0 1.093.0
1981 8,158.0 8,158.0 3.1 0 450.0 42.1 0.8 42.9 0 0
1982 3,714.0 3,714.0 3.1 0 450.0 24.0 4,5 28.5 0 0
1983 55.0 55.0 3.1 0 450.0 43.1 4.5 47.6 0 0
1984 93.0 93.0 3.1 0 450.0 0 4.5 4.5 0 0
1985 8.0 8.0 3.1 0 0 105.0 3.6 108.6 0 0
1986 6.0 6.0 3.1 0 0 0 3.6 3.6 0 0
1987 0 0 3.1 0 0 44.0 3.6 47.6 0 0
1988 0 0 3.1 0 0 41.0 20.6 61.6 0 0
1989 0 0 3.1 0 0 95.0 20.6 115.6 0 0
1990 0 0 3.1 0 0 0 20.6 20.6 0 0
1991 9,728.0 -3,265.0 6,463.0 0 0 127.3 127.3 0 0
1992 1,00.0 0 1,00.0 0 0 0 0 0 0
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Table 19, Water-use information for self-supplied water users In Antelope Valley by water-supply sources,
194692-Contfnued

Vaught, Wad, War, J.W.! Whte J.F. JR., Whte, James B. Whte, Whte,

Amelia Thoma H. Lyma Chapla Weaver H.B. and D.B. Or De An Michal G. Ríchar A.

Year Groud Surface Ground Ground Ground
Purchad Ground watr Puhasd

water waer water water water

1946 0 0 0.8 0 0 0

1947 0 280.0 .8 0 0 0

194 0 280.0 .8 0 0 0

1949 0 30.0 .8 0 0 0

1950 0 280.0 .8 0 0 0

1951 0 322.0 .8 0 0 0

1952 0 370.0 .8 0 0 0

1953 0 280.0 .8 0 0 0

1954 0 49.0 .8 0 0 0

1955 0 280.0 .8 0 0 0

1956 0 280.0 .8 0 0 0

1957 0 132.0 .8 0 0 0

1958 0 0 .8 0 0 0

1959 0 1.0 .8 0 0 0

1960 0 2.0 .8 0 0 0

1961 0 138.0 1.0 0 0 0

1962 0 2.0 1.0 0 0 0

1963 0 1.0 1.0 0 0 0

196 0 0 .8 0 0 0

1965 0 1.0 .8 0 0 0

£966 0 502.0 .8 0 0 0

1967 0 1.0 1. 0 0 0

1968 0 1.0 1. 0 0 0

1969 0 1.0 1. 0 0 0

1970 0 1.0 53.8 0 0 0

1971 0 1.0 53.8 0 0 0

1972 0 246.0 53.8 0 0 0

1973 0 1.0 53.8 0 0 0

1974 0 1.0 53.8 0 0 0

1975 0 0 53.8 0 0 0

1976 0 0 0 0 .8 0 0 0

1977 0 0 0 1.0 .8 0 0 0

1978 0 0 0 45.0 .8 0 0 0

1979 0 0 0 859.0 2.1 0 0 0

1980 0 0 0 354.0 2.1 0 0 0

1981 0 0 0 835.0 2.1 0 0 0

1982 0 0 0 1.0 .8 0 0 0

1983 0 0 0 1.0 .8 0 0 0

1984 0 0 0 0 .8 0 0 0

1985 0 0 0 0 .8 0 0 1.2

1986 5.0 0 0 0 .8 .2 0 1.
1987 6.0 0 0 0 .8 .2 .1 1.
1988 7.0 0 0 0 .8 .2 .. 1.4

1989 7.0 1. 0 0 .8 24.0 0 0

1990 6.0 0 0 0 .8 14.0 0 2.2

1991 6.0 3.3 0 0 .8 43.0 0 1.
1992 6.0 0 0 0 .8 0 0 0
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Table 19. Water-use Informaton for self-supplied water users in Antelope Valley by water-suppy sources.
1946-92-Contfnued

Willams, Zamla, Tota self. Tota self-
No. of usersClaude Johny supplied watr supplied watr Tota Grand

reportngYear tota
Ufound water Grund watr Grund watr Surface watr Puhasd (of 156)

1946 0 0 230.0 104.6 0 334.6 8
1947 569.0 240.0 75,883.0 104.6 0 75,987.6 33
1948 2.240.0 147.0 132,018.0 466.9 0 132,484.9 SO
1949 569.0 90.0 135,170.0 3,874.1 0 139,04.1 55
1950 569.0 240.0 113,682.0 3,874.0 0 1 17,556.0 45
1951 896.0 240.0 160,243.0 3,874.0 0 164,117.0 60
1952 86.0 240.0 207,656.0 1,991.4 0 209,647.4 64
1953 355.0 . 116.0 186,790.0 1,714.6 0 188,504.6 71
1954 1.089.0 101.0 207,773.0 2,514.6 0 210,287.6 7i
1955 569.0 24.0 216,317.0 2.513.5 0 218.830.5 68
1956 569.0 308.0 251.767.0 2,913.5 0 254,680,5 78
1951 1.371.0 172.0 208,783.0 3,502.3 0 212,285.3 80
1958 665,0 205.0 196,215.0 3,492.6 0 199,701.6 77
1959 2.00.0 132.0 213,603.0 3.592.6 0 21,195.6 74
1960 569.0 360.0 178,041.0 3,44.3 0 181,491.3 77
1961 77.0 650.0 193.60.0 3,701.6 0 191.305.6 79
1962 1,611.0 125.0 209,501.0 3,504.9 0 213,011.9 79
1963 784.0 96.0 175,401.0 4,972.4 0 180,373.4 80
196 1.279.0 112.0 174,711.0 5,652.2 0 180,363.2 84
1965 0 240.0 118,236.0 5,66.0' 0 123,90.0 75
1966 829.0 0 171,707.0 4,052.4 0 175,159.4 80
1967 829.0 675.0 169,733.0 5,564.5 0 175,297.5 82
1968 93.0 280.0 188,713.0 6.961.0 0 195.674.0 83
1969 2,196.0 280.0 147.575.0 6,962.2 0 154,537.2 85
1970 829.0 280.0 96,647.0 7.014.8 0 103,661.8 81
1971 829.0 0 80,9730 7.314.4 0 88.287.4 15
1972 0 0 51,74.3 1,318.0 0 59,192.3 58
1973 829.0 0 66,762.2 7,458.2 0 74,220.4 12
1974 829.0 280.0 62.406.5 7,499.2 0 69,905.7 72
1915 0 280.0 56,332.0 7.002.2 0 63.334.2 69
1976 0 280.0 70,101.9 6,581.6 27,295.0 103,918.5 72
1977 0 0 65,481.0 6,581.6 32,64.0 104.708.6 84
1978 0 0 57,428.7 6,603.2 37,615.0 101,64.9 84
1979 0 0 45.098.0 2,06.6 51.166.0 98,328.6 71
1980 0 0 36,922.7 4.217.7 55,428.0 96,568.4, 85
1981 0 0 35,721.7 4.616.1 64,570.0 104,907.8 87
1982 0 0 35,772.7 4,891.7 39,627.0 80.291.4 81
1983 0 0 28,588.0 3,506.3 23,922.0 56.016.3 78
1984 0 0 32,163.4 3,833.0 18,699.0 54.695.4 74
1985 0 0 36,504.5 3,956.7 22.136.0 62,597.2 77
1986 0 0 34,079.0 3,337.7 15,04.0 52,456.7 76
1987 0 0 38.305.7 2.744.4 14,693.0 55,743.1 78
1988 0 0 9.083.3 3.165.7 15,274.0 27.523.0 67
1989 0 0 27,920.0 3,127.1 17,108.0 48,155.1 72
1990 0 0 27,306.4 2.119.5 15.499.0 44,924.9 10
1991 0 0 46,535.3 1.633.3 2,769.0 50,937.6 64
1992 0 0 1,006.0 889.3 3,823.0 5,718.3 32
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