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ANNUAL REPORT ON GROUND WATER IN ARIZONA,
SPRING 1971 TO SPRING 1972

Prepared under the direction of H. M. Babcock,
District Chief of the U, S. Geological Survey in Arizona

INTRODUCTION

Water in sufficient quantityand of satisfactoryqualityis essen-
tialto Arizona's present and future economy, Crops are dependent almost
entirelyon irrigation owing to the meager and undependable precipita-
tion, Surface-water supplies varywith the amount of precipitation and
areinadequateto meetthe continually increasing water needs inthe State,
About two -thirds of Arizona's water supply is withdrawn from the
ground - water reservoirs; the remaining one -third is from surface-
water sources, In manyareas the ground-water reservoirs are grad-
ually being depleted because the present rate of withdrawal far exceeds
the rate of replenishment. It is essential toprotect these water supplies
through proper management, which requires a comprehensive knowledge
of the storage capacity of the water-bearing units and of the factors that
conirol the transmission of water through them. Research programs,
data collection, and comprehensive hydrologic analyses are tools that
provide this knowledge,

Since 19392 the U.S. Geological Survey has conducted a program
of ground-water studies in cooperation with the State of Arizona. Prior
to 1942 the State was represénted by the State Water Commissioner,
from 1942 to April 1971 by the Arizona State L.and Department, and
since April 1971 by the Arizona Water Commission,

The current program of ground-water studies includes the col-
lection of geologic and hydrologic datanecessaryto evaluatethe ground-
water resources of the State, and, more importantly, data compilation
and analysis. Theprogramalsoincludes researchintonew andimproved
methods of analysis to provide quantitative solutions to the problems of
availability, effects of withdrawal, and changes in chemical quality of
the water. The program is under the immediate supervision of H. M.
Babcock, district chief of the U.S. Geological Survey in Arizona,
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This report contains graphs showing water levels in selected
wells and estimated annual ground-water pumpage in most of the devel-
opedareasin Arizona. The report also includes maps showing: {1) depth
to water in selected wells in spring 1972; (2) change in water levels in

selected wells from 1967 to 1972; and (3) potential well production by

areas, In areas where ground-water development has taken place the
potential well-production values are based on the actual measured pro-
duction of existing wells. In other areas the potential well-production
values are based on the extrapolation of the known production of a few
wells that penetrate the several water-bearing units and on the inferred
hydrologic characteristics of the uniis. Figure 1 shows the areas for
which ground-water data are given, and the well-numbering system used
in Arizona is explained and illustrated on figure 2,

Scope of the Federal-State Cooperative Ground-Water Program

The Federal-State cooperative ground-water program in Arizona
consists of three major parts: (1) the collection and analysis of basic
hydrologic data under the statewide ground-water survey; (2) compre-
hensive ground-water investigations in selectedareas; and (3) research
studies related to specific hydrologic problems. The threepartsof the
program are related closely and to a large extent are interdependent.

Collection and analysis of basic hydrologic data.--The statewide
ground-water program includes well inventories, periodic measure-
ments of water levels in wells, collection of water samples for chemical
analysis, and collection and classification of drill cuttings from wells.
Water levels are measured in about 880 wells, and the discharge from
several hundred wellg is measured each year. Water samples from about
35 wellgare collected annually for chemical analysis; in addition samples
are collected and analyzed as a part of other ecomprehensive areal
ground-water investigations,

Individual basins for which reports currentlyare inpreparation
include the San Pedro River valley and the lower Hassayampa area,
These reports will be published inthe Arizona Water Commission
bulletin serieg, and copies will be available to the public.
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EXPLANATION

BASIN AND RANGE LOWLANDS PROVINCE

Ground water mostly from alluvial deposits; small amounts from fractures
in consolidated rocks

DUNCAN BASIN 11, LOWER SANTA CRUZ BASIN 18. RANEGRAS PLAIN AREA
SAFFORD BASIN 12, SALT RIVER VALLEY 19. WELLTON-MOHAWK AREA
5AN SIMON BASIN 13, WATERMAN WASH AREA 20, YUMA AREA

ARAVAIPA VALLEY 14, GIL.A DEND BABIN 21, COLORADO RIVER FLOOD
WILLCOX BASIN 15, HARGQUAHALA PLAINS AREA PLAIN FROM DAVIS DAM
DOUGLAS BASIN 16, MCMULLEN VALLEY TO IMPERIAL DAM

SAN PEDRO RIVER VALLEY 17, GILA RIVER DRAINAGE 22, BIG 5ANDY VALLEY
UPPER SANTA CRUZ BASIN FROM PAINTED ROCK DAM 23, SACRAMENTO VALLEY
ALTAR VALLEY TO TEXAS HILL 24, HUALAPAI VALLEY

AVEA VALILEY
CENTRAL HIGHLANDS PROVINCE

Ground water from alluvial deposits in a few small valleys and from fractures and joints
in consolidated rocks; many springs issue {rom fractures
25, BIG CHING VALLEY 27, WILLIAMSON VALLEY
26, LITTLE CHINO VALLEY 28. VERDE VALLEY
PLATEAU UPLANDS PROVINCE

Ground water mostly from fine-grained sandstone units in consolidated rocks; ziltstone
and claystone layers act as aquicludes; moderate amounts of ground water from
narrow alluvial deposits

L]

ALLUVIAL DEPOSITS CONSOLIDATED RCCKS

AREA BOUNDARIES NOT DEFINED Frure 14
BY CONTACT BETWEEN ALLUVIAL
DEPOSITS AND CONSOLIDATED ROCKS

GROUND-WATER DATA FOR AREA OUTLINED
SHOWN ON INDICATED FIGURE; HACHURES
INDICATE MAP OVERLAP AREA

FIGURE 1. --AREAS FOR WHICH GROUND-WATER DATA ARE GIVEN.
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The well numbers used by the Geological Survey in Arizona
are in accordance with the Bureau of Land Management's system of land
subdivision, The land survey in Arizona is based on the Gila and Salt
River meridian and base line, which divide the State into four quadrants,
These quadrants are designated counterclockwise by the capital letters
A, B, C, and D. All land north and east of the point of origin is in A
quadrant, that north and west in B quadrant, that south and west in C
quadrant, and that south and east inD quadrant. The first digit of a well
number indicates the township, the second the range, and the third the
section in which the well is situated. The lowercase letters a, b, ¢, and
d after the section number indicate the well location within the section,
The first letter denotes a particular 160-acre tract, the second the 40-
acre tract, and the third the 10-acre tract. These letters also are as-
signedina counterclockwise direction, beginninginthe northeast quarter.
If the location is known within the 10-acre tract, three lowercase letters
are shown in the well number, In the example shown, well number
(D-4-5)19caa designates the well as being in the NEXNELSWL sec. 19,
T. 4S., R. 5 E. Where more than one well is within a 10-acre tract,
consecutive numbers beginning with 1 are added as suffixes.

FIGURE 2.--WELL-NUMBERING SYSTEM IN ARIZONA.




5

Comprehensive areal ground - water investigations, --Detailed
ground-water studies are made in gpecific problemareas—areas where
water supplies have been developed to a critical degree, areas where
water supplies are in the process of being developed, or areas in which
a gpecial interest has been shown., Five areal studies presentlyare in
progress under the Federal-State ground-water cooperative program.
Reports are in preparationfor the following projects: (1) Ground-water
resources of the western part of the Salt River Valley (Beardsley area);
(2) Water resources of southern Coconino County; (3) Water resources
of the Big Sandyarea; and (4) Effects of ground-water withdrawals and
strip mining on the hydrology of the Black Mesa area, The fieldwork
for an analysis of the ground-water resources in southern Navajo County
is in progress.

Comprehensive areal investigations conducted in cooperation
with other agencies also benefit the State of Arizona., A report on the
quality of ground water in the lower Colorado River region will soon be
published as U.S. Geological Survey Hydrologic Investigations Atlas
HA-478, and a report on the ground-water regources of the lower Colo-
rado River region is in preparation, Studies are currentlyin progress
in the Saffcrd basin, Tonto basin, Lake Mead area, and, the Navajo and
Hopi Indian Reservations,

Researchprograms. --A broader understanding of the hydrology
of arid and semiarid lands is the objective of the research studies of the
Water Resources Division in Arizona. The Federally financed national
programs include basic research in hydrology and applied research in
instrumentation and techniques. Currentprograms that directly benefit
the State program are: (1} Tucson --Phoenix urban pilot study and (2)
Ground-water return flows to the lower Colorado River,

Programs in Cooperation with Other Agencies

In 1971-72 ground-water studies were being conducted in coop-
eration with the following agencies:

City of Flagstaff

City of Tucson

International Boundary and Water Commission
Navajo Tribal Council



Navajo Tribal Utility Authority

Salt River Valley Water Users'! Association
Univergity of Arizona

U.S. Bureau of Indian Affairs

U.S. Bureau of Reclamation

U.S. National Park Service

Current Publications of the Arizona District

The following reports on the water resources and geology of
Arizona were published or released to the open file from July 1, 1971,
through June 30, 1872,

Floods of December in northwestern Arizona, by B, N, Aldridge, in
Summary of floods in the United States during 1966, by J. O.
Rostvedt and others: U.S. Geol, Survey Water-Supply Paper
1870-D, 1971, p, 63-69, 3 figs., 3 tables.

Floods of September 13, in south-central Arizona, by B, N. Aldridge, in
Summary of floods in the United States during 1966, by J. O.
Rostvedt and others: U.S., Geol, Survey Water-Supply Paper
1870-D, 1971, p. 50-58, 1 fig., 1 table,

Geohydrology of Hualapai and Sacramento Valleys, Mohave County,
Arizona, by J. B. Gillespieand C, B. Bentley: U.S. Geol. Survey
Water-Supply Paper 1899-H, 1971, 37p., 2 pls., 6 figs., 4 tables,

Salinity of surface water in the lower Colorado River-Salton Sea area,
by Burdge Irelan: U.S. Geol. Survey Prof. Paper 486-E, 1971.
40 p., 12 figs., 19 tables,

Water resources data for Arizona, 1869 —Part 2, Water quality records,
by U.S. Geological Survey: U.S. Geol. Surveyopen-file report,
1971, 114 p., 2 figs., 4 tables.

Water resources data for Arizona, 1970—Part 1, Surface water records,
by U.S. Geological Survey: U.S. Geol. Surveyopen-file report,
1971, 246 p., 4 figs.




Analysis of the ground-water system byelectrical-analog model, Avra
Valley, Pima and Pinal Counties, Arizona, by Otto Moosburner:
U.S. Geol, Survey Hydrol, Inv. Atlas HA-215, 1972, 2 sheets,

Annual report on ground water in Arizona, spring 1970 to spring 1971,
prepared under the direction of H. M, Babcock, District Chief,
Arizona District, Water Resrouces Division, U.S. Geological
Survey: Arizona Water Comm. Bull., 1, January 1872, 45 p.,
30 figs,, 1 table.

Stratigraphy of the Cretaceous rocks and the Tertiary Ojo Alamo Sand-
stone, Navajo and Hopi Indian Reservations, Arizona, New
Mexico, and Utah, by R, B, O'Sullivan, C, A. Repenning, E. C,
Beaumont, and H. G. Page: U.8. Geol, Survey Prof. Paper 521-E,
1972, 65 p., 2 pls,, 29 figs,

SUMMARY OF GROUND-WATER CONDITIONS

The ground-water reservoirs furnish aboui two-thirds of the
water used in Arizona. The largest use of water is for irrigation; how-
ever, more wateris being withdrawn each yvear for municipal and indus-
trial uses. Since 1953, morethan 4 millionacre-feet per year of ground
water has been withdrawn, and in 1961, 1967, and 1971, more than 5
million acre-feet per year was withdrawn, (See table 1.)

In Arizona the occurrence of ground water is controlled by the
geologyand geographyof the three water provinces (fig, 1), The prov-
incesare (1) the Basin and Range lowlands province in the southernand
westernparts of the State; (2) the Central highlands province, a transi-
‘tional region that runs east-west across the center of the State; and (3)
the Plateau uplands province in the northern part of the State. The use
of ground water and the current ground-water conditions in each of the
three provinces are discussed separately in the following sections,

Basin and Range Lowlands Province

The Basin and Range lowlands province {fig. 1)is characterized
by isolated mountains separated by broad valleys that are filled with
several thousand feet of unconsolidated or weakly consolidated deposits.



The deposits store large amounts of water and yield the water readily
to wells, The climate is arid to semiarid, growing seasons are long,
and the environment is favorable for cropgand light industry, Ingeneral,
the streams are ephemeral and flow only during and immediately follow-

ing heavy rainstorms. Although the Basin and Range lowlands province.

comprises only about 45 percent of the State, it contains more than 90
percent of the cultivated land and more than 80 percent of the population.
The extensive development of groundwater has resulted in water-level
declines in a large part of the province; however, from spring 1971 to
spring 1972, water-level rises were measured in a few wells in all the
areas in the province. Thelargest agricultural areas in the State—the
Salt River Valleyand.the lower Santa Cruz basin——are in this province,
and the greatest water-level declines have taken place in these areas,
Since 1940, the water level has declined more than 200 feet in the
Stanfield- Maricopa area in the lower Santa Cruz basin.

In most of the province the 1971 pumpage was less than that in
the middle 1950's and early 1960's. In a few areas, however, the 1971
pumpage was the greatest since ground-water development began,
Through 1971, more than 65 million acre-feet of ground waterhad been
pumped in the Salt River Valley, and about 34 millionacre-feet had been
pumped in the lower Santa Cruz bagin.

Figures 3, 9, 14, 20, and 25 show the depth to water in spring
1972 and the change in water levelsfrom 1967 to 1972 in selected wells
in the Basin and Range lowlands province, Graphs (figs. 4-8, 10, 11,
15, 18, 19, 21-24, and 26) showing the depth to water in selected wells and
" estimated annual pumpage are included for most areas in the province,

Figure 12 shows the depth to waterin thelower Santa Cruz basin
inthewinter of 18971-72 and the anomalous shallow water levels that are
abovethe mainwater zone, Thecontoursarebasedonwater-level meas-
urements made in several hundred wells by the U.S, Bureau of Recla-
mation and the U.S. Geological Survey. Graphs showing the cumulative
average change in water levels for areas in the lower Santa Cruz basin
and the Salt River Valley and estimated annual pumpage are given in
figures 13, 16, and 17.




Central Highlands Province

The Central highlands province (fig, 1) consists principally of
rugged mountains composed of igneous and metamorphic rocks andwell- -
consolidated sedimentary rocks, These rocks contain little space per
unit area for the storage of ground water; where fractured and faulted,
however, these rocks store and transmit appreciable amounts of water,
A few small valleys between the mountains contain unconsolidated de-
posits that store some ground water and yield water to irrigation wells,

The Central highlands province receives more precipitationthan
the other provinces; much of the water in the perennial streams flows
intothe Salt River, whereit is storedinreservoirs and transported for
usein the Basin and Range lowlands province. The small amount of land
under cultivation in the Central highlands province is concentrated
mainly in the Chino and Verde Valleys, where some surface water is
available for irrigation. The amount of ground-water withdrawalin the
province is small, and water-level declines generally average lessthan
1 foot per year,

Figurés 27 and 29 show the depth to water inspring 1972 and the
change inwater levels from 1867 to 1972 in selected wells in the Ceniral
highlands province. Graphs showingthe depth to water in selected wells
and estimated annual pumpage in several areasin the province are given
in figure 28,

Plateau Uplands Province

The Plateau uplands province includeg a variety of landforms,
the most spectacular of whichis the Grand Canyon of the Colorado River,
A large part of the province is occupied by the Navajo and Hopi Indian
Reservations. The principal aquifers in the Plateau uplands province
{fig. 1)arethe sandstone units, Although these units provide large res-
ervoirsfor the storage of ground water, well yields are generally small
except wherethe rocks have beenfractured and faulted, The climate is
generally hot and drybelow an altitude of 4,500 feet and cool and moist
above an altitude of 7,000 feet. A few streams in the area have peren-
nial flow, which is sustained by ground-water discharge. Only about
35,000 acres of land is under cultivationin the Plateau uplands province,
About half of the cultivated land is irrigated with ground water, and half
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is irrigated mainly with surface water from small reservoirs; dryland
farmingis practicedin a few places, Onlya few population centers, such
as Flagstaff, Holbrook, and the White Mountains recreational areas, use
ground water for public supply. In general measured water-level changes

inwells ranged from rises of as much as 7 feet to declines of as much.

as 6 feet from spring 1971 to spring 1972; however, water levels meas-
ured in many wells showed no change or changes of less than 1 foot,

Figures 27, 29, 31, and 32 show the depth to water in spring
1972 in s_elected wells in the Plateau uplands province; figures 27 and
29 also show the change in water levels from 1967 to 1872, Graphs
showing the depth to water in selected wells are given in figure 30,

USE OF GROUND WATER

Slightly more than 5 million acre - feet of ground water was
pumped in Arizona in 1971-—an amount exceeded only by the pumpage
in 1967, Table 1 shows the estimated annual ground-water pumpage in
each of the major developed areas and the accumulated total since the
beginning of record. The estimated pumpage was determined byone of
the following methods: (1) computed using well-discharge measurements,
power-consumption records and cultivated acreage; (2} estimated using
power-consumption records and cultivated acreage; or (3) reported by
otheragencies. In some instancesthe previously published figures have
beenrevised on the basis of better determinations of the amount of power
required to pump one acre-foot of water. Annual pumpage figures are
given beginning in 1915 for some areas; estimates were made for the
period "‘prior to 1915"" in areasfor which some information was avail-
able,

Through 1971, ground-water withdrawal has amounted tonearly
139 miliionacre-feet in Arizona. Of this amount, more than 65 million
acre-feet has been withdrawnin the Salt River Valley, and about 34 mil-
lion acre-feet has beenwithdrawn in the lower Santa Cruz basin, In 1971
significant increases in pumpage occurred in Safford Valley, Willcox
basin, upper Santa Cruz basin, Gila Bend basin, McMullen Valley, Gila
River drainage, and the Yuma area. Significant decreases in pumpage
occurred in Avra Valley, lower Santa Cruz basin, and the Harquahala
Plains area; smaller decreases in pumpage occurred in several other
basins,
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The principal use of ground water in Arizona is fortheirrigation
of crops. About 1.2 million acres of land was cultivated in Arizona in
1971, and most of the land was irrigated entirely with ground water. In
places, however, ground water is used to supplement the surface-water
supply. About 2.7 million acre-feet of surface water was diverted for .
use in the State in 1871, and, of this amount, 1,9 million acre-feet was
consumptively used, Therefore, the 5 million acre-feet of ground water
pumpedis T2 percent of the total amount of water diverted for use in the
State in 1971,
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Table 1.--Estimated annual grovnd-water pumpage, In thousands of acre-feet, in Arirona, by areas

[Nummbers rounded to nearest thousand aece-feet, Area: See figure | for lacation. Olher areas: Aravaipa Valley, Big Sandy Valley, Cactus Flat-Artesia area, Date Creek area, Peeples Valley, Skull Valley,
Verde Valley, Liltle Colorado River basin, areas Inthe Plateay wplands, and small arcas not identifiable with any particular basin. X, pumpage of 500 acre-feet or Iess]

Area
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1933 3 1 2 210 572 15 124 -- | -- -- 832
1934 | - 3 1 2 - 235 711 15 14 |- | == - 1,011
1935 X 3 1 2| --- 28 1 260 a54 20 15 | == | o= jem- ]-mm ] -- 91l
1836 x 20 3 1 H 32 H 285 684 2 20 16 | == | - - |- 51 1,07
1837 X 20 3 1 z 35 4 303 865 2 25 |-} - 2 |-- 10 1,091
1938 H 20 3 2 2 40 8 azs 903 2 25 |- |- 3f-- 10| 1,364
1330 1 20 3 2 2 50 9 352 738 | -~ H 25 19 - | - 4|-- 20| 1,247
1240 2 25 3 2 5{ --- 62 12 312 242 ] X 18 1] x [ 25 | X |- |--- 4| -- - 25| 1,520
1941 1 9 3 5 5 19 10 121 444 | X 19 1| x 1 25 20 | X | -- 4t-- 25| 1,063
1942 2 18 4 5 5 a4 § 500 | 1,008| X 19 11 X 2 30 FT I i s|-- 251 1,742
1843 1 35 4 5 5 95 20 5051 1,104 | X 20 1f X 2| --- 35 22 | X | -~ 6|-- 25) 1,901
1944 8 52 4 5 5 100 i8 530 1 1,017} X 20 1| X [ a7 20 [ X | -- 7| 25| 1,858 .
1445 & a5 5 9 8] — 106 23 610 | 1,143 X 20 1 2 9 | —- 35 21X |- |- T|-- —- 25| 2,086 !
H
1946 17 115 & 15 12 102 23 860 | 1,360 | X a3 1 2 ST K] az | x| - |- 84— - sof z,472 :
1947 21 100 6 20 17 136 34 700 | 3,406 | X El 1 2 11 43 238 | x | -- g f-- 30| 3f2, 615 t
1648 21 110 [ 23 2z | --- 1353 kL 950 | 1,670 1 81 1 2 7 sof ye2 | X | -~ 12 | -~ 351 3/3,206
1948 11 40 5 28 30| --- 132 481 1,100 | 1,644 1 81 1 2 13 | aa- 45| Hes [ X ] - |--- | 12]-- 35§ 3/3, 280
1850 23 90 5 35 35| - 160 41| 1,000 1,852| 8 5 5 2 15 2 46| Hes | X | -- |20 13| 2 40 | 373,515 |
1951 32 125 6 38 B - 180 7| 1,030 | 1,910] 10 104 1 2 21 5 so) y7o X |- [20]) 13] 2 —- 50| 33, 789 :
1952 17 0 15 39 42 185 a0 950 | 2,020 17 120 10 5 az 15 0! s [ X [ - | 20] 121 2 .- 50| 33,819 i
1853 30 120 25 94 45 200 851 1,400 | 2,300] 28 143 20 5 42§ 22 6] 269 | X [ --]20] 13| 2 50| 344, va2
1954 a7 90 32| 105 4z | - 200 so | 1,200 | 2,300 30 129 33 T 37 | 19 of ey | X | - |20 12| 2 501 34,513
1955 25 90 40| 110 50 --- 200 95| 1,200 2,240} 40 140 a0 a 3L 18 g| 2 | X | |20 13| 2 -—- 50 | 314, 481
1958 20 90 401 120 g0 { --- 200 | 100 | 1,100 | 2,300 40 180 40 15 30 [ 18 5| Y87 | X [ -- |20 [ 13| 2 - 60 [ 374, 539 !
1857 26 100 48 135 55 | --- 200 110 | 1,100 | 2,200 40 180 50 21 30 ] 5| gn1s | X - | 20 141 2 - 60| 314, 813 I
1958 25 50 50| 155 55 115 | 120 { 1,200 [ 2,300 45 200 60 18 30 10 zidf12r | X | - | 20| 4] 2 5 60| 34, 737 |
1859 25 100 50| 183 55 165 | 130§ 1,200 | 2,208 50 250 95 50 46 | 10 zianez | X | - |20 4] 2 10 60| 314, 839 ¢
1360 25 30 0| 185 50| --- 165 | 140 [ 1,100 | 2,005| 60 250} 125 50 56 [ 11 2fy1z2 | X 20| 14| 2 e 75| are, 641
1961 25 40 65| 184 65 175 | 145 | 1,150 [ 2178 | 85 200 | 108 76 50 | 12 (Mol i12¢ [ X 3 120) 15] 2 310 90 | 35, 026
1962 25 80 65 180 85 200 140 | 1,050 § 1,976 5D 170 200 &5 50 15 | ¥215| 3121 | X 1|20 15] 2 3w 110 | 3/4,805
1962 25 e 65 ] 180 &5 | --- 180 | 115 5,000 | 2,134 50 130 | 200 75 50 1 17 | H201|Fi21 } X 1|20 3} 2 3o 110 | 3/4, 852 ;
1964 25 119 75| 220 BO [ wen 175 | 115 1,150 | 1,872 50 13¢] 200 80 65 7 | #4181 y154 | X 2|20 13} 2 215 120 | 3/4, 951 i
1365 25 158 20| 250 90| ---| =200] 125 910 | 1.500| 45 15| 200 40 65 & | wiesiyave | 4 2| 20}f 12| 2 313 150 | 3f4, 411 .
1956 25 90 72| 240} 1035 85 180 93 915 | 1,350 45 145 1604 105 a0 7 | arery]aive | o4 zf20) 12 2 312 | 5100} 374,230
1867 25 15 76| 300 120 63 200f 121 1,120 | 1,763 52 198 | 170 LH 100 | 12 | 4e1s|Fz2s | 4 4] 9| 12| 2 20 | 5100 35,156
1968 25 18 sl =200 | 120 7 210 | 134 910 | 1,264 54 153 | 3165 3es 126 1 15 | ¥220| %235 | 6 4 8| 12| 2 17 | 8/100| 4,395
19639 25 140 78} 201 104 79 | 236| 355 1,043 | 1,600 0 166 | 3145 | 3fes 120 | 16 | 21| 231 5 4| 9|12} 2 12 | H100| " 4,949
1970 25 120 05| 282l 103 91 240 | 157 8a0 | 1,706 35 162 | /111 | 388 108 15 | 218|220+ 4 4| 8f 12} 2 12 | B0 4 828
1971 25 190 [ 107 302 85 a7 | 253| 140 819 | 1,800 55 212 99| 101 122 | 15 | drzisl o233 | s 4] o1z 2 16 el 5,030
Total | 643 | 2,958 | 1,398 | 4,082 |1, 663 |1/456 |6, 181 |2, 164 33,864 | 65,181 | 648 | 3,876 2,235 | L, 198 1,367 | 272 |3,121| 3,537 [ 32 1 30 |38 373 44 172 | 2 115[ 138, 868

) Pampage for San Pedro River valley was not compted prior to 1866, Thus, acewnulated total is for 1366-71 only. Estimated pumpage before 1966 is included under other areas. i
2fYuma area includes South Gila Valley, Yuma Mesa, and Yuma Valley, Beginning in 1947 in ¥uma Valley and in 1981 in South Gila Vailey, pariof the pumpage w28 for drainage of waterlogged lands, :

3/ Previously published figure revised.
4/Withdrawal for drainage parposes only.
B/San Pedro River valley pumpage has been subtracted from previoasly published figore.
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FIGURE 22. --DEPTH TO WATER IN SELECTED WELLS AND ESTI-
MATED ANNUAL PUMPAGE IN MCMULLEN VALLEY,
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FIGURE 24, --DEPTH TO WATER IN SELECTED WELLS AND ESTI-
MATED ANNUAL PUMPAGE IN THE YUMA AREA,
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PROVINCE AND ESTIMATED ANNUAL PUMPAGE IN HUALAPAI

NORTHWEST PART OF THE BASIN AND RANGE LOWLANDS
AND SACRAMENTO VALLEYS,

FIGURE 26, --DEPTH TO WATER IN SELECTED WELLS IN THE



BALE FaOM 0.5 OEOLACTAL

EXFLANATION

£ TO AEST TEAS 2,80
STST WELLS % AEEA CAF.
e 5, B EA ST

1
VST WELLS CAFATLE OF FROTUCNG 119 B850

QT

05T WELLS DAT 63 ToELD H02 QULITE RATEE
MDTEr THE AROVE VALULSASE EALUDON 131 £SSLT
ILY IRAT Dok TELL T LOCATED FATR ALY, 1
SCFFICTENTLY F=o 70 TAP = Ly F40. anh s
c CTED. I¥

1z
Wil

n—rvwnL

s, L[5 LEFIH 19 uaTEs, 10

Nal L
FETENT. L= BTEL TARS LOCAL 4503
Augsy EaTEST, NCLULED €5 [EL
F35. 1) ARE: Evr (e TALLEY, LSTTLE o

WAL ITON VALLEY, VERLE A4 BY, A_\._pA.D.‘L_F\T -

WELL WETEE WSCE0LANTITS BATEA-LETFL KEAMTE.
TENTS $ERE WACE N0 EEERYD 1 1)

247

AN :
MARICORA COLNTY
nze nm.nmnymlhmx,mmzvcms
ETE 5 DAVISES ARG DIEEES, 1

? a 5 el 15 20 BLES
TR S | 1 )

FIGURE 27, -~-POTENTIAL WELL PRODUCTION, DEPTH TO WATER, 1972,
AND CHANGE IN WATER LEVEL, 1967-72, IN SELECTED WEILILS IN THE

WEST PART OF THE CENTRAL HIGHLLANDS PROVINCE AND THE SOUTH-

CENTRAL PART OF THE PLATEAU UPLANDS PROVINCE,

43



I B A I I

T
-
_////////

/A

e
M////
-
-
//////////////
.
-
-
-
-
.
-
-
s e
Hy
B
1

:

/
4

%

/

Tl
e

DOTE: BLANK SFACES BoNCATE D MEASUAEMENT MAGE

//

.

.

/

////////
.

_

/

/

1 ¢ /}'/

.

/

//

//

m%//////
n
P L : TE T AN
L B 1 _Fm//////// N

5 2 BEZR =2 mER T 5 30 8B 8 p 3oao@m B R o em g e e S R
ssssssssssssssssssss

_

/

= = = - X, =2 X S8 E2ITEIT Znziios

]
L3 /
&
S

MATED ANNUAL PUMPAGE IN SEVERAL AREAS IN THE CENTRAL

FIGURE 28, --DEPTH TO WATER IN SELECTED WELLS AND ESTI-
HIGHLANDS PROVINCE,

44



RIME

RIGE

45

EASHFRCME & groomran

XTEY
e

H g i g 5 2 wies

NEw MEXI0

ITEATES ¢f FOTIa T ko FomTInT
STE & Lavins Ay oIy 1643

X azATION

s 55 2221 <4 <
FAITRODT 1 G0 €17 O LohE

=T
AT WELLS CARAL K oF PRI 3
SCoEOF L b b, LTS ASE 0 2553 D

[T
ST 8 FLES CARAET L CR FACTI L TN,
EATICE T. 113, £om 45T 8 T L G

BOTE. J=¥ ST TaIER Aar T AT TR TEAT

5=y =T o
SoTEs Dt
BAYE O 10
FEET

ST
CF 1= e L kg

Tz Bohkitm A1 FLrs

LT CF CAEAT AZELL EXIENT, L
S #A CF LS3TED LR LA ERSENT

Fre)
WATES LE 471 IS, pEAETE V1RE

Lo FEELa 2 0TI eeEE 10 $ATA 422 BT
AFLE 237 CYLLSER 1% AATER LAVELS AL I i)

FIGURE 29, --POTENTIAL WELL PRODUCTION, DEPTH TO WATER, 1972,
AND CHANGE IN WATER LEVEL, 1967-72, IN SELECTED WELLS IN THE
EAST PART OF THE CENTRAL HIGHLANDS PROVINCE AND THE SOUTH-
EAST PART OF THE PLATEAU UPLANDS PROVINCE.




46

WATHH LEVEL, IN FEST ATOVE GH DILOW LAND BURFACK

FIGURE

HH

-

{Ml
|
]

[ (e, $OMESTIC WELL, DERTE LG FT.

41— AATETUN MATIFER. ST, JOOSS AREA

o -

.

!

-

(A-14795. ARASTIONED FELL, DEPTH 410 FT.

F\

T

|

1/

EEIRENN

m
suajas

Rl
/
<

w S—

]

: =

ABTEFAN AGTIFEY. ETST AREA ’———

|-

i
]

- f——t —
; - .
ne - T I__,}__|ﬁ
12 st —t . S N
m r—— Uosini, PIDATON TR, TR INTT, i:— Eor] W —
1o b— ARTETAN AQUTFER. SNOFFLALE ANEA f—1
it i _,,_I__;; i ] J
153 ——— — -
w1 [ ] 1
R e I M S—
52 = —
133 H j l—“ .
28 | 4—| |
a0 — l__ “_ﬁl_
e h-—i S
30— — 1 E—
U3 pe———7 I——~|———-—l—_ gl__[:“
73 {18719, ABASDONED WELL, DEPTH {11 F; ;L— l_—mf
0 |—  ASIESWNAQTTEEN, SORELANE AREA jj
W0 \__
3 — e
) R —
» —f—
. I T
o —f— S B me SO = S S S ]
b {A-)7-25]10, wm—m(mﬁ LEFIE 413 FT. ‘1 _—.w___—'—“—_
BT Sarra pATLEsowETE, EOLE=OOR ADEM !
[Ty A——
2] e | R
1200 '——-—r——w—- - ——Wr— ——f——4 s Al
VU SV S N T N D | |
T —-m_—-—-—n——:‘i —
133 - -
[T W SN PSS, S
14 I_.-—g.u I—
ury f——o» N L
Ipsg [—  ta-aiens. NEEISEAL SELL TERTE L FT, | i
Sas0 — SATER-TASLE AQUIEN FLAGSTAFF AZEA |

S

30, --DEPTH TO WATER IN SELECTED WELLS IN SEVERAL

1| eesd | oacss | asig | zzes | oasTs | 1ES) | eze S5 | 1522 | azs1

) g
|

154

aeeb | tbee | 2087 azem | et | s | em | nn
MOYE BLANE SFACES ISDICATE M) MEASTEEMESY MATE

AREAS IN THE PLATEAU UPLANDS PROVINCE,



. e
2 i YTAH

3
ar

=

47

el

COuUNT
COUNTY

NAVR2JD

B3

36"

e

=

'

w
Zov

R2E
EASE FEON 0.8, CEDLOTTAY STSVER

EXPLANATION

FOIEITIAL WELL FRODCCIION. IN

™,
v

85
15T FEL 14 CAFASLE GF FRODICNT 10 GFY

0 WELLS ESF O3 Y1EL D FOOS QTALI 77 RATER

DOTE: T=E ARGVE VALNES ALY EASET 03 TEE Abstap.
TI% TEAT THE RTLL LS {04 TED FAVDZAELY, &
FICIEATLY DFE# TO 14k T5T A FES, AND
ER1T CONTETCTED. [ SDUF ALELS, S
L MY X IME § 70 43 GFM 2ANTE CGT1D EE
158 OF MGEE TRAN 2, 550 FEET

E3e]

SUVETE, £62, TS LEFTA 1O WATEA GEFELT, 1872 s
WELY, TATS SFTIcL ARl En OF BEFAT Aubay
EXIENT, L+ $X1L, TAFE ENCAL ACTFES OF LLSTED

.
P 38 38

572 DATA ARE MIT Ayt
A1em LFVEes A%E sarL

Zp

RizE  RIZHE
e
FEECIATORCF FOTESTUL WELE FRpoTeion
IYE & CAVIOS 45D OTRERS, ek

5 0 15 e wixg
I,

FIGURE 31, --POTENTIAL WELL PRODUCTION, DEPTH TO WATER, 1972,
AND CHANGE IN WATER LEVEL, 1967-72, IN SELECTED WELLS IN THE
NORTH-CENTRAL PART OF THE PLATEAU UPLANDS PROVINCE,




EXFLASATION

ax

At FE)T EROLUCTIOK,

FOTLy

arst

ALLONT FER MISCT

a

TEis s

2
AC1E GELLS & ASE4 CAEATLE GF
FRLRAG L b0 BRI G AEE

%3 126 6T

e
rEer

AT FELLS CakAT.

e
MOSTFELAS CABAFLE £F FEOOTCRT 13 CFK

HOST % Fa 8 PAT 02 YD AOCIL GRALITY BATER

AT e 3,030 FEET

TERIAEID 4T CEF LSS OF 3K

TR OF LATED

12, LOWTH FA2TCP TZCIDN, -3 B AT
L wHLL TIPS LDCAL &

AT GF FEACTOA, 18, I8 CEFIN 10 FATER, &

e PA
=T,
T

=

SRl EXYEST

1Ty s ASE FOT ATITASLE Ann

CEANTT O FASTR (ETE S SE NESIETELE

MENTS wEET
R
D RFET 1

ALNNOZ  ONINODOD

R3IDE
FENTat WELE FROTRCTES
=cxs, te

STRLTES OF B
ETr & tavmas AN G

=

R28E

RIGE

Badg FECM CE GPOIDTL fTRTET

23 MLES

o

1

—r

tost

o
o
@
|
RI-
=
5
<t}
=
O
B
o
e
Ay
=
A
4
Q
T
O
=
a
Q
=
o
]
=
&=
=
<
H
=
<3|
B
o
o
1
1
o3
o
£2]
a7}
)
3
By

a2
i
T
&
42
5
w1
3
=2
a)
&
B
O
2
&
3
w2
A
.
L~
i
P
<]
[e>]
el
B
&
g
2
—
2
&
>
<t
=
&
3
O
Z,
<
i
O
2
<

=
S
&
=
o
=
¥
w
a)
Z
<
.|
o
—
-]
<
&
E
<t
)
sl
)
i
B
B
O
e
&
<
Y
£
w
<
3
5
E
2
O
Z









