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EXPLANATION OF SYMBOLS

N: PUMPAGE OF 500 ACRE-FEET OR LESS.
A:  WITHDRAWAL MOSTLY FOR DRAINAGE PURPOSES.

B: PUMPAGE FOR THESE AREAS WAS NOT ESTIMATED PRIOR TO 1974. THUS, TOTAL IS FOR 1974-79 ONLY. ESTIMATED PUMPAGE BEFORE

1974 1S INCLUDED IN "OTHERS."
C: PUMPAGE FOR LHA AREA WAS INCLUDED IN SRV AREA PRIOR TO 1973. THUS, TOTAL IS FOR 1973-79 ONLY.

D: PUMPAGE FOR USP AND LSP AREAS WAS NOT ESTIMATED PRIOR TO 1966. THUS, TOTAL IS FOR 1966-79 ONLY. ESTIMATED PUMPAGE
BEFORE 1966 IS INCLUDED IN "OTHERS."

E: YUM AREA INCLUDES SOUTH GILA VALLEY, YUMA MESA, AND YUMA VALLEY. BEGINNING IN 1947 IN YUMA VALLEY, IN 1961 IN
SOUTH GILA VALLEY, AND IN 1970 IN YUMA MESA, PART OF THE PUMPAGE WAS FOR DRAINAGE OF WATERLOGGED LANDS.

F: PUMPAGE FOR BIS, HAS, AND SFR AREAS WAS NOT ESTIMATED PRIOR TO 1978. THUS, TOTAL IS FOR 1978-79 ONLY. ESTIMATED
PUMPAGE BEFORE 1978 IS INCLUDED IN "OTHERS."

G: PUMPAGE FOR AGF, ARA, BWM, N-C, SSW, TON, AND WMD AREAS WAS NOT ESTIMATED PRIOR TO 1979. THUS, TOTAL IS FOR 1979
ONLY. ESTIMATED PUMPAGE BEFORE 1979 IS INCLUDED IN "OTHERS."

H: FIGURE SUBJECT TO REVISION PENDING ACQUISITION OF ADDITIONAL DATA.

I: "OTHERS" INCLUDES: ALTAR VALLEY, BLACK RIVER BASIN, GILA RIVER FROM HEAD OF SAN CARLOS RESERVOIR TO KELVIN, LOWER
VERDE VALLEY, SAN BERNARDINO VALLEY, UPPER SALT RIVER BASIN, AND WHITE RIVER BASIN. PUMPAGE IN THESE AREAS IS MOSTLY
FROM DOMESTIC AND STOCK WELLS, AND THE AMOUNT IS UNKNOWN. TOTAL ANNUAL PUMPAGE FOR THESE AREAS IS APPROXIMATED.

Introduction

in arid and semiarid regions such as Arizona, the availability of adequate water supplies has
an effect on the type and extent of economic development. The nature and extent of the ground-water
reservoirs must be known for proper management of this valuable resource. Since 1939, the U.S.
Geological Survey has conducted a program of ground-water studies in cooperation with the State of
Arizona, which is represented by the Arizona Department of Water Resources. The program includes
the collection and analysis of the geologic and hydrologic data necessary to evaluate the ground-water
resources of the State. The basic data collected, the results of areal studies, and research findings
are presented mainly in publications of the U.S. Geological Survey, but some appear in technical
journals and other publications. (See section entitled "Recent Publications Prepared by the Water
Resources Division of the U.S. Geological Survey in Arizona.")

In spring 1974 the U.S. Geological Survey, in cooperation with the Arizona Department of
Water Resources, formerly the Arizona Water Commission, revised the system of collecting ground-water
data in Arizona. Under the revised system, the Arizona Department of Water Resources studies sev-
eral selected ground-water areas (see map showing status of ground-water inventory) each year, and
the U.S. Geological Survey maintains a statewide observation-well network in which water levels are
measured annually. Until 1979, the ground-water areas were being studied by the Survey, and re-
ports were published for 40 of the 68 areas. Data collected in the selected ground-water areas include
information on wells drilled since previous inventories, water-level measurements, and water samples
for chemical analysis. The data are entered into computer storage and are available to the public.
The data for individual ground-water areas are analyzed, and the results are published in map form.
Typically, the maps show depth to water; change in_ water levels; altitude of the water level; and
quality-of-water data, such as specific conductance, dissolved solids, and fluoride.

Reporting of Data

For readers who prefer to use metric units rather than inch-pound units, the conversion
factors for the terms used in this report are listed below:

for the last 6 months. The largest amounts of precipitation fell in January and March. (See U.S.
Environmental Data Service, 1979, Climatological data—annual summary—Arizona: National Oceanic and
Atmospheric Administration, v. 83, no. 13, 16 p.) Floods occurred in the Salt River basin in January
and March, and although the floods were smaller than the flood of December 1978, the nearly full
reservoirs on the Salt and Verde Rivers necessitated the release of most of the floodwater. Record
peak flows occurred on the Salt River below Stewart Mountain Dam. The large amount of water in
storage in the reservoirs increased the amount of surface water available for use in the Salt River
Valley. About 1.2 million acre-ft of water was diverted at Granite Reef Dam in 1979, which is about
273,000 acre-ft more than the quantity diverted in 1978 and about 423,000 acre-ft more than the diver-
sion in 1977. In the Salt River Valley slightly more than 1.0 million acre-ft of ground water was
withdrawn in 1979, which is about 55,000 acre-ft less than that withdrawn in 1978 and 666,000 acre-ft
less than the withdrawal in 1977. Water levels in wells throughout the Salt River Valley rose from
spring 1979 to spring 1980, and measured water-level rises averaged 4.5 ft in 71 wells.

In the lower Santa Cruz basin the ground-water withdrawal in 1979 was about 11,000 acre-ft
less than the withdrawal in 1978. About 422,000 acre-ft of surface water was diverted for use in the
San Carlos Project area, and the amount of ground water withdrawn was nearly 17,000 acre-ft less in
1979 than in 1978. In the Stanfield-Maricopa area, however, the withdrawal in 1979 was nearly 32,000
acre-ft more than that in 1978. In most of the lower Santa Cruz basin water levels declined from
spring 1979 to spring 1980; the measured water-level change averaged -5.6 ft in 47 wells.

In the Gila Bend basin the average water-level change in eight wells was +18.9 ft from
spring 1979 to spring 1980. In places wells were inundated by water backed up by Painted Rock
Reservoir on the Gila River and could not be measured. Flow that passes Gillespie Dam continues
downstream and fills the reservoir behind Painted Rock Dam, which has stored large volumes of water
for the past 2 years; in previous years Painted Rock Reservoir was nearly empty most of the time.
The mean annual flow of the Gila River below Giflespie Dam was 3,782 {t3/s in 1979, which is the
highest of record beginning in 1922. The water-level rises in wells were caused by infiltration of
water from flow in the river and from the storage of water in Painted Rock Reservoir. For the past 2
years, water has been released from the reservoir, and flow has been nearly continuous at the gaging
station on the Gila River below Painted Rock Dam. The mean annual flow at the gaging station was
2,205 ft3/s in 1979, which is the highest of record beginning in 1960. On October 1, 1979, more than
600,000 acre-ft of water was stored in Painted Rock Reservoir; by January 27, 1980, the reservoir was
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The map on sheet 2 shows potential well production, depth to water in selected wells in
spring 1980, and change in water level in selected wells from 1975 to 1980. The map showing esti-
mated ground-water pumpage gives the amount of water pumped in 1979; the annual and accumulated
pumpage since the beginning of record are shown in the table. In 1979 the withdrawal of ground
water was about 4.0 million acre-ft, which is about 200,000 acre-ft less than the amount withdrawn in
1978; the withdrawals in 1978 and 1979 are the smallest since the mid-1950's except in 1966. Nearly all
the decrease was in the amount of ground water used for irrigation in the Basin and Range lowlands
province. Possible causes for the decrease and the rising water levels in some areas are discussed in
the section entitled "Basih and Range Lowlands Province." Nearly 3.3 million acre-ft of all ground
water pumped in Arizona in 1979 was used for the irrigation of crops; nearly all the rest was for
public-supply, industrial, domestic, and livestock needs, but some ground water was pumped to drain
waterlogged lands. Through 1979, slightly more than 179 million acre-ft of ground water had been
withdrawn from the ground-water reservoirs in Arizona. In addition to the ground water pumped,
about 3.3 million acre-ft of surface water was diverted for use in the State in 1979; about 2.5 million
acre-ft of the water was consumptively used, and the rest was returned to the Colorado River. Thus,
the total water use was about 6.5 million acre-ft in 1979. The use of ground water and the effects of
this- use on the ground-water reservoirs in each of the three water provinces (see map showing water
provinces, sheet 2) are discussed separately in the following sections.

Basin and Range lowlands province.--The Basin and Range lowlands province is the most
highly developed of the three water provinces. The major ground-water reservoirs are mainly sedimen-
tary deposits in the central parts of the basins, but small supplies of water can be obtained locally
from the crystalline and consolidated sedimentary rocks in the mountains that bound the basins. In
1979 about 3.9 million acre-ft of water was withdrawn in the province, of which nearly 3.2 million
acre-ft was used for the irrigation of crops. Through 1979, slightly more than 175 million acre-ft of
ground water had been withdrawn from the ground-water reservoirs in the province. The amount of
ground water withdrawn in 1979 is about 200,000 acre-ft less than that withdrawn in 1978; the de-
crease was in the quantity of ground water used for irrigation.

In the southeastern and south-central parts of the province precipitation averaged less than
1 in. above the long-term average for the first 6 months of 1979 and about half an inch below average

water withdrawn annually is small—about 49,000 acre-ft in 1979. The small quantity of ground water
withdrawn has not resulted in notable water-level declines except in parts of Chino Valley, where a
decline of a few feet per year has been measured in the artesian aquifer.

Plateau uplands province.--In the Plateau uplands province ground-water development is
small compared with that in the Basin and Range lowlands province, but it is somewhat greater than
that in the Central highlands province. Most of the ground water is pumped from layered sandstone
that stores ground water under both confined and unconfined conditions and from thin deposits of
sediment along the major streams. The use of ground water is limited largely to scattered farms and
homesites, industrial and utility sites, and a few population centers, such as Flagstaff, Holbrook, and
the White Mountains recreational areas. In 1979 about 78,000 acre-ft of ground water was withdrawn
in the province. For the most part, no pattern of rise or decline in water levels is discernible.

Recent Publications Prepared by the Water Resources Division of the
U.S. Geological Survey in Arizona

The following reports on the water resources and geology of Arizona were published or
released to the open file from July 1, 1979, through June 30, 1980.
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