
















































































































































































The water level in both these wells fluctuates mainly in response to flow in the 
San Pedro River--rising during periods of runoff in the river and declining 
during dry periods. Some of the measurements undoubtedly are affected also 
by pumping of the wells just prior to the measurement. 

Upper Santa Cruz Basin 

By 

H. C. Schwalenl/ 

The part of the Santa Cruz River valley extending from the Rillito Narrows, 
about 16 miles northwest of Tucson, south to the International Boundary is des
ignated as the upper Santa Cruz basin (fig. 12, No.9). For convenience it has 
been divided into the Cortaro-Canada del Oro, Tucson, Sahuarita-Continental, 
and Santa Cruz County districts or areas. The annual water-level-measuring 
program of the Agricultural Engineering Department was initiated in 1946 with 
financial assistance from Pima County and the city of Tucson. The present 
program includes measurement of about 1,500 wells. 

Cortaro-Canada del Oro area. --The Cortaro-Canado del Oro area is that part 
of the ground-water basin lying north of Rill ito C r e e k between the Santa 
Catalina Mountains on the east and the Tucson Mountains on the west, and south 
and east of the Tortolita Mountains. 

The Cortaro bottom lands occupy the flood plain along the Santa Cruz River 
between the Rillito Narrows and the junction with Rillito Creek. Pumping of 
groundwater in this part of the area is principally by the Cortaro Water Users' 
Association. Total pumpage in the last 5 years was about 81,000 acre-feet; 
nearly 90 percent of this water has been exported for use below the Cortaro 
Narrows. Except for 1962, annual pumpage during this 5-year period was con
siderably less than the average of 20,000 acre-feet for the last 20 years. 
Pumpage was increased to about 21,000 acre-feet in 1962, but only 2, 400 acre
feet was used for irrigation on the Cortaro bottom lands. In addition, about 
4,000 acre-feet of ground water was pumped from privately owned wells in 1962 
to irrigate about 1,000 acres of land. On the valley slopes south of the Tortolita 
Mountains and along Canada del Oro, pumping of ground water has been limited 
to that required for the irrigation of about 200 acres of farmland and two golf 
courses, and for domestic use. The total amount of ground water pumped in 
1962 from the Cortaro-Canada del Oro area is estimated at 28,000 acre-feet. 

Ground-water recharge in this area is primarily from flood-flows in the Santa 
Cruz River, deep percolation losses from irrigated lands, and seepage from 
waste sewage effluent flowing in the Santa Cruz River. During years of heavy 
winter precipitation, the spring runoff provides a source of recharge in the 
upper part of Canada del Oro. The water level in well (D-1l-14) 2 (fig. 25), 

1/ Agricultural engineer, A g ric u 1 t u r a 1 Engineering Department, 
University of Arizona. 
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Figure 25. --Water levels in selected wells in the Cortaro-Canada del Oro area, 
upper Santa Cruz basin. 
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adjacent to the stream channel, shows the effect of this recharge, 

Changes in water level from spring 1962 to spring 1963 reflect the variations 
in pumping and opportunities for recharge in the area, Along the Santa Cruz 
River between Cortaro and the Rillito Narrows there were declines of a foot to 
4 feet owing to increased pumping of ground water, Between Cortaro and the 
junction of Rillito Creek with the Santa Cruz River there Were rises in water 
level of a foot to 2 feet, which may be attributed to recharge from sewage ef
fluent used or wasted in this area, On the valley slopes south of the Tortolita 
Mountains, water levels rose from a foot to 2 feet from spring 1962 to spring 
1963, Along the upper part of Canada del Oro water levels declined from 10 to 
15 feet---a leveling-out of the temporarily high water levels along the stream 
channel in spring 1962. Along lower Canada del Oro and underlying the adja
cent valley slopes the average decline was from a foot to 2 feet, about the same 
as in recent years. 

Tucson area, - - The wide central part of the San t a C l' U z R i v e l' valley from 
Rillito Creek on the north to the San Xavier Mission on the south has been des
ignated as the Tucson area, With the exception of the Casas Adobes area along 
Canada del Oro, it includes all the expanded Tucson urban development, Each 
year agricultural use of ground water is becoming relatively less important; 
only about 3,700 acreS of land was irrigated in the area in 1962, of which 725 
acres was in the Papago Indian Reservation adjacent to San Xavier Mission, 

The city of Tucson obtains its entire municipal water supply from the upper 
Santa Cruz basin---the major part coming fro m wells in the Tucson area, 
Total pumpage by the City of Tucson Water Utility for 1962 was 44,700 acre
feet---32, 300 acre-feet was pumped from wells in the Tucson area, In addi
tion, pumping from the ground-water basin byother agencies and for other uses 
was estimated to have been as follows: domestic water companies, 8,300 acre
feet; D a vis Monthan Air Base, 1, 63 a acre -feet; s c h 0 0 I s and recreational 
facilities, 4, 000 acre-feet; in d us t l' i a I use, 6,800 acre-feet; and irrigation, 
13, 000 acre-feet (consumptive use). The total withdrawal of ground water 
from the Tucson area in 1962 is estimated to have been about 66, 000 acre-feet, 
excluding the small direct use by phreatophytes in the limited shallow water
table areas. As the return flow in the form of sewage effluent--amounting to 
about 18,600 acre-feet---is, for the most part, transported out 0 f the area, 
the total amount may be considered consumptive use. 

The water-level measurements in the spring of 1963 indicate a continuation of 
the downward trend of the water table throughout the entire area with only a 
few exceptions, For the most part, the exceptions are along Rillito Creek and 
its mountain tributaries where rises in water level occur following periods of 
heavy runoff, However, winter and spring runoff in 1962-63 was comparatively 
light, and water levels in some places along the creek declined as much as 10 
or 12 feet, Farther upstream on Tanque Verde Creek there was a small area 
with a rise in water level of between a foot and 2 feet. In the central part of 
the Tucson area water-level declines ranged from 2 to 8 feet. In the fringe 
areas the general decline in water level was between a foot and 2 feet, Along 
the San t a C l' U z River, the average decline was between 4 and 6 feet with 
isolated wells showing greater losses. The hydro graphs of key wells shown in 
figure 26 illustrate the variations in water-level changes at different places in 
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Figure 26. --Water levels in selected wells in the Tucson area, 
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the Tucson area. 

Sahuarita-Continental area. -- The Sahuarita-Continental area includes that part 
of the main Santa Cruz River valley extending from the irrigated lands adjacent 
to San Xavier Mission in the Papago Indian Reservation to the Pima-Santa 
Cruz County line. The oldest concentrated area of land irrigated with ground 
water in Pima County and also the recently developed open-pit mines with water 
requirements for milling purposes are in this area. 

Urban encroachment on agriculture is just beginning here, and the major use 
of ground water, as in the past, is for irrigation, However, crop surveys by 
personnel of the Agricultural Engineering Department indicate a reduction of 
almost 900 acres from 1961, leaving a total of about 12,000 acres irrigated in 
1962. Included in this acreage is about 4,300 acres in skip-row cotton planting. 
Consumptive use of water for all skip-row cotton has been averaged at 3 acre
feet per aCre instead of the figure of 3,5 acre-feet for solid plantings used in 
previous years, Total computed consumptive use for irrigation in this area, 
with adjustment for skip-row pIa n tin g, was 37,800 acre-feet. The city of 
Tucson increased the amount of ground water pumped from its wells in the 
Sahuarita area by 3,700 acre-feet in 1962 over that pumped in 1961, To tal 
pumpage by the city in the Sahuarita-Continental area in 1962 was about 12,400 
acre-feet, Pumpage by the mining companies, chiefly for milling of low- grade 
ores, increased in 1962 to an estimated 7,300 acre-feet, This amount is based 
upon a consumptive use of 200 gallons of water per ton of ore milled, which is 
believed sufficient to include all other mine use, There is, however, consid
erable question a s to the actual consumptive use of water by the mining in
dustry. Recoveryand reuse of water may vary widely, and the exact amount of 
pumped water returned to the ground-water reservoir is not known. Total con
sumptive use of water in the Sahuarita-Continental areafor 1962 for all purposes 
was about 57,500 acre-feet, 

The changes in water level from spring 1962 to spring 1963 vary widely. Near 
Continental there were rises in water level of a foot or more, which are at
tributed to changes in seasonal demand for water due to differences in crop 
plantings. However, water levels are continuing to decline in most of the area, 
and declines are as much as 5 to 7 feet in the irrigated area north of Sahuarita 
and on the west side of the valley trough where pumping of ground water by the 
mines is greatest. South of Continental water -level declines ranged from 2 
feet to as much as 5 feet in a small area a mile north of the Pima-Santa Cruz 
County line. In the fringe areas a few miles east of the bottom land, average 
declines were less than 2 feet. Hydrographs of the water level in selected 
wells for the 10-year period 1953-63 are given in figure 27. 

Santa Cruz County area, -- The ground-water studies in Santa Cruz County in
clude only the trough of the main valley of the SantaCruz River from the Pima
Santa Cruz County line to the International Boundary and a narrow strip of 
bottom land along Nogales Wash. 

The survey of crop acreage by the Agricultural Engineering Department in
dicates a total of nearly 5,400 acres irrigated in 1962, for which the consump
tive use of water is estimated at 18,600 acre-feet---slightly less than in 1961, 
although the total c r 0 p acreage increased by about 300 acres, Most of the 
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Figure 27. --Water levels in selected wells in the Sahuarita-Continental area. 
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increase in acreage was in the area immediately upstream from the Nogales, 
Ariz., pumping pIa n t. Reported pumpage of ground water by the city was 
1,300 acre-feet, and estimated use by the go 1£ course near Tubac Was 500 
acre-feet. Total consumptive use of ground water in the area for 1962. was 
about 2.0,400 acre-feet. 

The 1963 spring water-level measurements indicate declines of from a foot to 
2. feet since the spring of 1962. for most of the area. From about 8 miles above 
the junction of Sonoita Creek with the Santa Cruz River, declines in water level 
increased upstream, with maximum declines of more than 15 feet near Cala
basas. From spring 1962. to spring 1963, the w ate r 1 eve 1 in wells a t the 
Nogales, Ariz., pumping plant declined about 42. feet. The water level was 44 
feet below the well sump, the lowest it has been in any spring during the last 2.5 
years, although pumpage at the city plant in 1962. Was only about 100 acre-feet 
more than in 1961. The decline maybe attributed partly to the lack of recharge 
from flow in the Santa Cruz River. Flow in the Santa Cruz River during the 
spring and summer of 1962. was well below normal. The water level in well 
(D-2.3-14)2.6 (fig. 2.8), about a mile north of the city plant in the same small 
ground-water basin, declined m 0 r ethan 2.0 feet from spring 1962. to spring 
1963. 

Avra-Marana Area 

By 

H. C. Schwalen 1-/ 

The Avra-Marana area (fig. 12., No. 10), including the part of the lower Santa 
Cruz basin from Rillito Narrows northwest to Picacho Peak, is that part of the 
Santa Cruz River drainage basin from south of Piacacho Peak to the Rillito 
Narrows at the north end of the Tucson Mountains, and Avra Valley south to 
Three Points. The area is drained by Brawly Wash, which is tributary to the 
Santa Cruz River. 

According to the 1962. crop survey by the Agricultural Engineering Department, 
the Pinal County part of the area contains 5,2.00 acres of irrigated cropland 
with a computed consumptive use of 16,600 acre-feet of pumped water. Com
putations of net annual consumptive use for various crops have been based on 
the following: cotton, 3.5 acre-feet; safflower, 3.5 acre-feet; grain, 2..5 acre
feet; sor ghum, 2..5 acre-feet; truc k, 2..5 acre-feet; alfalfa, 4.5acre-feet; 
pasture, 4.0 acre-feet; and miscellaneous, 3.0 acre-feet. The only other im
portant use of ground water was by the Arizona Public Service Company for 
cooling purposes at the Red Rock steam plant. The amount of water pumped in 
1962. was 1,480 acre-feet, which may be considered consumptive use. The 
total computed consumptive use in the Avra-Marana area in Pinal County was 
about 18,000 acre-feet. 

1-/ Agricultural engineer, A g ric u 1 t u r a 1 Engineering Department, 
University of Arizona. 
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Figure 29. --Water levels in selected wells in the Avra-Marana area. 
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lower Santa Cruz basin. 1 



The water level in well (D-9-8)22 (fig. 33), 9 miles south of Eloy, declined 
nearly 11 feet from spring 1962 to spring 1963, about 42 feet from spring 1958 
to spring 1963, and about 91 feet from spring 1953 to spring 1963. The hydro
graph shows a fairly uniform yearly decline in the water table of 5 feet from 
spring 1953 to spring 1956. The rate of decline increased to nearly 17 feet per 
year for the 3-year period spring 1956 to spring 1959, and decreased to about 
10 feet per year from spring 1960 to spring 1963. The depth to water in this 
well in March 1942 Was 148 feet below land surface or 169 feet higher than in 
spring 1963. For the 21-year period the average yearly decline in the water 
table in this well was 8 feet. 

Casa Grande-Florence area. -- The depth to water in this area in the spring of 
1963 was less than 200 feet below land surface except in a few wells south of 
Florence, east of the Florence Canal, and adjacent to the Casa Grande Canal 
west of Picacho Reservoir (fig. 30). Water levels ranged from 65 to 150 feet 
below I and surface near Casa Grande, Were between about 145 and 170 feet 
along the Gila River from Florence to Coolidge, and were about 160 feet be
tween Casa Grande and Coolidge. Water levels along the Gila River channel 
were about 35 feet at the Ashurst-Hayden Dam, 115 feet between Coolidge and 
Sacaton, 75 feet at Sacaton, and between 75 and 130 feet below I and surface 
downstream from Sacaton to the Maricopa-Phoenix highway. 

In the per i 0 d spring 1962 to spring 1963 water-level changes in the Cas a 
Grande-Florence area ranged from rises of a foot to 6 feet to declines of 17 
feet. Many of the yearly declines were less than 5 feet. Most of the yearly 
rises in the water table were in the Gil a R i v e r area between Coolidge and 
Sacaton and from a mile to 5 miles southeast of Coolidge. The largest declines 
from spring 1962 to spring 1963 were a Ion g the Cas a Grande Canal 8 to 10 
mUes east of Casa Grande, and adjacent to the Florence Canal from Florence 
to the Picacho Reservoir. 

Generally, the water-level declines in the Casa Grande-Florence area are less 
than in the other two areas because of the availability of surface water. In1962 
about 220,000 acre-feet of surface water was diverted from the Gila River at 
Ashurst-Hayden Dam. This amount of water diverted was about 157,000 acre
feet more than in the previous year and is comparable to the diversion in 1949, 
1958, and 1960. 

In the 5-year period spring 1958 to spring 1963, water-level changes (fig. 31J 
ranged fro m little or no decline along the main canals from about 4 miles 
southwest of Florence to the Picacho Reservoir and in the area west of Casa 
Grande to more than 40 feet of decline about a mile northwest of the Picacho 
Reservoir and 3 miles northeast of Cas a Grande. The 5-year declines were 
generally more than 20 feet between Coolidge and the Sacaton IVlountains, north_ 
east of Casa Grande, and along the Gila River from Florence to Coolidge. De
clines for the same period ranged from 10 'to 19 feet along the Gil a R i v e r 
between Coolidge and Sacaton and from 4 to 10 feet near Ashurst-Hayden Dam. 
Elsewhere in the Casa Grande-Florence area the declines for the 5-year period 
spring 1958 to spring 1963 were generally less than 20 feet, 

The cumulative net decline in water level in the Casa G,'ande-Florence area 
since 1940 is about 88 feet (fig. 32), For the period spring 1962 to spring1963, 
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part on the east and south is drained by the Gila River, The area is bounded 
on the north by the Hieroglyphic Mountains and Black Mountain; on the north
east and east by the McDowell, Usery, and Superstition Mountains; on the south 
by the Gila River to Santan Mountain; by the Pinal-Maricopa County line to the 
Sierra Estrella; and on the southwest and west by the Buckeye Hills, Gila Bend 
J'vlountains, Saddle Mountain, and an arbitrary line from the Big Horn Mountains 
to the Hassayampa River, 

The Salt River Valley is subdivided into the following areas: (1) Queen Creek
Higley-Gilbert-Magma are a, (2) Tempe-Mesa-Chandler are a, (3) Phoenix
Glendale- Tolleson-Deer Valley area, (4) Paradise Valley area, (5) Litchfield
Beardsley-Marinette are a, (6) Liberty-Buckeye-Hassayampa area, (7) lower 
Hassayampa- Tonopah area, and (8) lower Centennial area, These areas are 
delineated and named on the map showing declines of the water level in the Salt 
River Valley area (fig, 35), Figures, 36, 37, and38 showthecumulative net 
changes in water levels in various parts of the Salt River Valley since 1930, 
Figure 38 also shows the total pumpage for the Salt River Valley area, 

In the Salt River Valley the direction of ground-water movement conforms, in 
general, to the direction of slope of the land sur f ace, In some places the 
natural direction of movement has been altered, and ground water is now mov
ing toward major cones of depression, which were caused by heavy withdrawals, 
As of the spring of 1963, there Were three such depressions in the area--
northeast of Gilbert, in Deer Valley, and northwest of Litchfield Park, Most 
of the ground water in the eastern part of the Salt River Valley flows toward 
the depression northeast of Gilbert, In the central part of the valley most of 
the ground water flows to the west, but some of it flows toward the depression 
in Deer Valley, In the northwestern part of the Salt River Valley, the ground 
water generally flows southward toward the depression northwest of Litchfield 
Park, but some water flows toward the depression in Deer Valley (fig, 39), In 
the Liberty-Buckeye-Hassayampa area the water generally moves southwest
ward, but some moves northward toward the depres sion near Litchfield Park, 
In the area west of the Hassayampa River the ground water generally flows 
southward toward Gillespie Dam, but some water flows toward the depression 
southeast of Tonopah (fig, 39), 

Queen Creek-Higley-Gilbert-Magma area, --During 1962 m 0 s t of the wa tel' 

levels in wells in the Queen Creek-Higley-Gilbert-Magma area continued to 
follow the previously observed downward trend of the water table (fig, 36), In 
the period spring 1962 to spring 1963, water-level changes ranged from a de
cline of about 30 feet near Queen Creek to a rise of about 4 feet near Higley, 
In the 5-year period spring 1958 to spring 1963, water-level changes ranged 
from small rises southeast of Chandler to declines of more than 60 feet north
east 0 f Mesa, Declines 0 f about 60 feet also occured between M a gm a and 
Queen Creek, The minimum declines were observed in the southwestern part 
of the area (fig, 35). 

In the northeastern part of the area the water level in well (A-I-6)23 (fig, 40) 
declined about 3 feet from spring 1962 to spring 1963, more than 60 feet from 
spring 1958 to spring 1963, and more than 140 feet since 1953, 
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The water level in well (D-2-10)8 (fig. 40) in the extreme eastern part of the 
area had a minimum decline because there is no pumping of ground water for 
irrigation nearby. However, a steady decline amounting to about 14 feet has 
occurred since the spring of 1953, possibly because of irrigation pumping 8 
miles to the west. 

As in previous years, the decline of the water table was slight in the south
western part of the area and in some places there Were rises of several feet. 
For example, there has been little net change in the wa t e r I eve I in well 
(D- 2-5) 13 (fig. 40) about 5 miles southwest of Higley since the spring of 1953 
and it has risen about 5 feet since 1958. Ground water is used only to supple
ment surface-water irrigation in this part of the area, and seepage from the 
canals influences the water-table changes. 

In the spring of 1963 water levels in observation wells in the cultivated parts of 
the Queen Creek-Higley-Gilbert-Magma area ranged from about 465 feet below 
land surface in a well south of Granite Reef Dam to 55 feet in an abandoned 
irrigation well about 7 miles southwest of Higley. The depths to water below 
land surface near Magma were about 340 feet, near Higley about 165 feet, and 
near Queen Creek about 315 feet. 

Tempe-Mesa-Chandler area. --In the period spring 1962 to spring 1963 water

level changes in the Tempe-Mesa-Chandler area ranged from a rise of less 
than a foot to a decline of 8 feet. For the most part the lar ger declines were 
in the area northeast of Mesa where pumping is concentrated. The declines 
were least near Tempe and south of Chandler. The overall downward trend of 
the water levels in this area has continued since the early 1940' s (fig. 36). 

During the 5-year period spring 1958 to spring 1963 the water table declined 
more than 60 feet east of Mesa and about 20 feet in Tempe (fig. 35). Declines 
throughout the rest of the area Were generally progressively less to the south 
and were about 10 feet south of Chandler. In the spring of 1963 the depth to 
water below land surface was about 315 feet northeast of Mesa, about 155 feet 
near Chandler, and less than 80 feet at Tempe, The shallowest water level 
measured in the area was 76 feet below land surface in an abandoned irrigation 
well a mile south of Tempe. The hydrograph of well (A-I-4)27 (fig. 36) shows 
the downward trend of water levels in the area between Tempe and Mesa. 

Phoenix-Glendale- Tolleson-Deer Valley area. --During the period spring 1962 

to spring 1963 water-level changes ranged from rises of about 9 feet to de
clines of about 19 feet. The declines Were greatest in Deer Valley, Although 
much acreage in Deer Valley has been converted from agricultural to resi
dential use, the water levels continued to decline. The rate of decline of the 
water level in well (A-3-2)2 (fig. 41) was less in the period 1962 to 1963 than 
previously. This, in part, may be due to the decrease in pumping in this part 
of the area. In the area south of the Arizona Canal in the Salt River Project the 
water-level declines decreased toward Tolleson. The cumulative net changes 
in water levels in the Phoenix-Glendale-Tolleson area (fig. 37) show the 
accelerated decline beginning in the early 1940's. Ground water is used in 
the S a I t R i v e r Pro j e c t to supplement surface-water supplies; therefore, 
ground-water demands within the project are not as great as elsewhere. The 
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Liberty-Buckeye-Hassayampa area. -- Water-level changes in this area from 

spring 1962 to spring 1963 ranged from a rise of about a foot to a decline of 
more than 7 feet. Water levels in most of the Liberty-Buckeye-Hassayampa 
area follow the same downward trend as in other areas in the Salt River Valley 
(fig. 38). However, the rate of decline is much less because the shallow water 
table probably is recharged by irrigation water applied to cultivated land 
upstream. The hydro graph of well (B-1-3)34 (fig. 42) shows the typical water
level trend for this area. During the 5-year period spring 1958 to spring 1963 
water levels in the Liberty-Buckeye-Hassayampa area declined slightly and 
most of the declines were les s than 20 feet (fig. 35). The water levels in the 
area west of Buckeye generally declined less than 15 feet, but near Perryville 
water levels declined more than 20 feet. In the spring of 1963 the depth to 
water below land surface in the irrigation wells in the area ranged from about 
30 feet southwest of Buckeye to 217 feet north of Perryville. 

The depth to water at Hassayampa is les s than 50 feet below land surface: near 
Buckeye the water table is about 85 feet below land surface. At Liberty and 
adjacent to the Gila River south to the Gillespie Dam water levels are generally 
less than 50 feet below land surface. 

Lower Hassayampa-Tonopah area. --The steady rate of decline of the water 

levels in the lower Hassayampa- Tonopah area began about 1955 because of the 
increase in pumping of ground water for agriculture. At present there are 
about 60 active irrigation wells in the area: most of them are near Tonopah. 
The withdrawal of ground water in this part of the area apparently has created 
a depression in the surface of the water table and some ground water moves 
toward the depression (fig. 39). During the period spring 1962 to spring 1963 
the water levels in the area generally continued to decline; the greatest declines 
were n ear Tonopah. The hydro graph for well (B- 2-7)26 (fig. 42) shows the 
changes in water level in a well before and after irrigation development in a 
typical alluvial basin in southern Arizona. 

During the 5-year period spring 1958 to spring 1963 water-level declines with
in the area ranged from less than a foot to about 30 feet. Water levels in the 
cultivated areas surrounding Tonopah declined more than 20 feet (fig. 35). In 
the spring of 1963 water levels in the area ranged from about 18 feet below land 
surface in an abandoned well near the Hassayampa River to 243 feet northeast 
of Tonopah. 

Lower Centennial area. -- Water-level changes in the lower Centennial are a 
during the period spring 1962 to spring 1963 ranged from slight rises to de
clines of about4feet. In the center of the area there is aprominent depression 
in the surface of the water table (fig. 39) and ground water moving south from 
Hassayampa appears to move toward this depression. Well (C-1-7)15is on the 
western edge of this depression and the hydro graph for this well (fig. 42) shows 
the decline that has occurred in this well since 1953. 

During the period spring 1958 to spring 1963 water-level declines within the 
area ranged from about 3 feet to more than 30 feet; however, data are not suf
ficient to plot a 20-foot-decline contour. In the spring of 1963 depths to water 
in the area ranged from about 27 feet below land surface near the junction of 
Centennial Wash and the Gila River to about 250 feet in an irrigation well in the 
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Kingman-Hackberry Area 

By 

R. S. Stulik 

The Kingman-Hackberry area (fig. 12, No. 22) trends in a northeast direction 
from near the city of Kingman to the town of Hackberry. The area is bounded 
on the southeast by the Peacock Mountains and the northern end of the Hualapai 
Mountains. On the northwest it is bounded by the southern end of the Cerbat 
Mountains and by Hualapai Valley; the area drains into the Hualapai Valley. As 
described, the Kingman-Hackberry area is 27 miles long and averages about 6 
miles in width. Most of the area is undeveloped and may not be suitable for 
lar ge agricultural development. 

Ground-water pumping in the Kingman-Hackberry area is mostly for public 
supply. Water-level changes near Kingman ranged from a rise of about 2 feet 
to a decline of about 3 feet during the period spring 1962 to spring 1963. The 
Wa ter level in well (B-21-17)24 (fig. 44) indicates the trend in this area. 
During the period spring 1962 to spring 1963 declines ranged from less than a 
foot to about 6 feet in the wells near Hackberry. The depth to water below land 
surface in this area ranged from about 30 feet in a well north of Kingman to 
about 520 feet in an abandoned well near Antare. 

A few miles north 0 f the Kingman-Hackberry area, three wells are used to 
irrigate land near Truxton. The depth to water below land surface in one of 
these wells Was about 145 feet in the spring of 1963. The water level in this 
well did not change appreciably during the la-year period spring 1953 to spring 
1963. 

Colorado River Area South of Davis Dam 

By 

p. E. Dennis 

Use of ground water in the Colorado River area south of Davis Dam (fig. 12, 
No. 23), extending from Bullhead City to Topock, is mostly for irrigation of 
crops on the flood plain of the Colorado River. Some water is also used for 
housing developments chiefly on the gravel-capped terraces about 75 to 150 feet 
above the river, 

The crops grown on the flood plain are alfalfa, sor ghum, barley, cotton, and 
vegetables; about 5, 000 acres Was cultivated in 1962. Some irrigation water 
is pumped from the river but most of it is pumped from wells. Most of the 
wells are from 100 to 150 feet deep, and the larger ones yield 2, 000 to 3, 000 
gpm. Water levels were measured by the U. S. Geological Survey in 1953 in 
most of the existing irrigation wells. Remeasurement of water levels in some 
of these wells in the fall of 1962 showed a decline of from 2 to 6 feet in wells 
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Most wells in Apache County are utilized for domestic and stock purposes and 
usually pro d u c e from 5 to 50 gpm, Many of these wells tap deeply buried 
aquifers, and the depths to water may be as much as 1,000 feet, Most water 
levels, however, are less than 500 feet below land surface, Irrigation wells 
completed in the Coconino Sandstone yield from 800 to 2,000 gpm, and many of 
these wells flow or show a strong artesian rise, A few wells in the alluvium 
near Red Lake yield 100 to 200 gpm, and possibly more than 300 to 400 gpm 
may be obtained from the alluvium along Chinle Wash near Chinle and along 
Pueblo Colorado Wash near Sunrise Trading Post, 

As yet, there has been no long-term decline of the water levels in Apache 
County, although there are seasonal declines, The water level in many irri
gation wells declines during the summer due to heavy pumping but recovers 
during the winter, The hydro graph (fig, 45) of the water level in an observation 
well equipped with a recorder---well (A-14-26118, completed in the Coconino 
Sandstone---shows this seasonal change, Well (A-13-28)27 (fig, 45), com
pleted in the Coconino Sandstone, was flowing in spring 1963 and apparently 
has shown little change during the last 4 years, 

Navajo County 

By 

P, W, Johnson 

Navajo County (fig, 12) is a long, narrow, rectangular-shaped area about 200 
miles long and about 50 miles wide in northeastern and east-central Arizona, 
The area includes about 6,400, 000 acres, of which about 67 percent belongs to 
the Indians, 10 percent is Federally owned or controlled, 5 percent is State 
owned, and 18 percent is privately owned, Part of the Navajo and Hopi Indian 
Reservations occupies more than 80 percent of the Indian land in Navajo County, 
or m 0 r ethan 3, SOD, 000 a c res, This land extends from the Arizona-Utah 
boundary on the north southward for more than 125 miles, The Fort Apache 
Indian Reservation accounts for the remaining Indian land, or about 700, 000 
acres in the extreme southern part of the county, Just north of the Apache 
Indian Reservation, a 20-mile wide strip of land extends across the county and 
is part of the Sitgreaves National Forest, The private and State land forms a 
checkerboard pattern throughout the remainder of the area between the forest 
land and the Navajo-Hopi land, There are also small parcels of private land 
within the boundaries of the forest land, 

Arizona is divided into three physiographic and hydrologic provinces; most of 
Navajo County (about 80 percent) is in the Plateau uplands, and the remainder 
of the county (20 percent) is in the Central highlands, The Plateau uplands 
province is characterized by gently dipping sequences 0 f sedimentary for
mations containing several usually well-defined aquifers, The Central high
lands province---a rugged mountainous region of high precipitation, high runoff, 
and limited ground-water supplies---is a transitional zone between the Plateau 
uplands and the Basin and Range lowlands provinces of the southern part of the 
State, 
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in the Wepo Formation 

Figure 46, --Map of Coconino County showing generalized areas where 
ground water of good quality is or is not available within 
practical reach of water wells. 





Chino Valley 

By 

H, C, Schwalen!'/ and R, S, Stulik 

In this report Chino Valley (fig, 12, No, 24) is described as extending from 
just north of Watson Lake to about 5 miles north of Paulden in the north-south 
direction; in the east-west direction it is an irregularly shaped area bounded 
roughly by a low-lying extension of the Black Hills on the east and the Juniper 
Mountains and Sierra Prieta on the west, The valley is not highly developed, 
but some ground water is used for irrigation in the two areas described below, 
In addition, the city of Prescott, although it is outside the valley as described, 
pumps a part of its municipal water supply from this area, A few outlying 
wells pump water for domestic and stock supplies, 

Chino Valley artesian area, --This small north-south trending artesian area is 

about 20 miles north of Prescott in Yavapai County, The small town of Chino 
Valley on U, S. Highway 89, which traverses the area, is in about the center 
of the area, The Chino Valley Irrigation District includes a little more than 
2,500 acres in the south end of the area, The district obtains a limited and 
uncertain surface-water supply from storage in the Willow Creek and Watson 
Lake reservoirs but in some years there is no water available for district use, 
Pumping lifts in the south end of the area are about 300 feet, and, therefore, 
the use of pumped water for irrigation is limited to a few hundred acres, 

Flowing art e s ian water was first discovered in 1930 in awe 11 in sec,3, 
T, 16 N" R, 2 W, The artesian aquifers are all associated with buried lava 
flows and may be interbedded with volcanic ash, cinders, and alluvial sedi
ments, The upper confining bed consists of relatively thick-bedded silt and 
clay, and in some wells an impervious lava flow is reported just before en
countering the artesian water, Flowing water is encountered only in the north 
end of the area because of the sharp drop in land-surface altitude of about 325 
feet between the south and north ends of the area, However, the effects of the 
artesian pressure cause water to rise above the confining layer in most of the 
deep wells in the area, Water-table conditions are present in the shallow 
alluvial wells in the irrigated area, and the water Ie vels in these wells rise due 
to recharge from irrigation water, Outside the irrigated area the water level 
in the shallow wells, used mostly for domestic and stock purposes, continued 
to decline, Prior to any pumping in the area the artesian-pressure and water
table surfaces in the wells within the basin formed an almost level surface, 

The normal irrigation season begins about April following a winter period of 
recovery of the water level in the wells, However, during the winter of 1962-
63 two large new wells in the extreme north end of the area were flowing most 
of the time, For the most part, this water was used either to irrigate pasture 

1/ Agricultural en gi nee 1', Agricultural Engineering Department, 
University of Arizona---prepared section 0 n "Chino Valley Artesian Area," 
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Figure 47. --Water levels in selected wells in Chino Valley. 
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