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EXPLANATION 

EXTENT OF GROUND-WATER DEVELOPMENT IN THE 
COCDN I NO AQU !FER 

POTENT IOMETRIC CONTOUR~Shows alt i tude at 
which water level would have stood in 
tight ly cased well. Dashed where approxi ­
mately located. Contour interval 100 
feet. Datum is mean sea level 

WELL IN WHICH DEPTH TD WATER WAS MEASURED IN 
1974-75-Upper number, 560, is depth to 
water in feet below land surface (U, unab l e 
to measure the depth to water at time of 
field inspection; FL, flowing; R, depth to 
water repor t ed); middle number, 6060, is 
altitude of the water level in feet above 
mean sea level; l ower number, 3500, is 
specific conductance in micromhos per 
centimetre at 25°C 

WELL IN WHICH DEPTH TO WATER WAS MEASURED 
PRIOR TO 1974~Used where 1974-75 data are 
not available and changes in water level 
are negligible. Upper number, 45, is depth 
to water in feet below la nd surface (U, 
unable to measure the depth to water at time 
of field inspection; FL, flowing; R, depth 
to water reported); midd l e number, 5935, is 
altitude of the water level in feet above 
mean sea level; l ower number, 5210, is 
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specific conductance in micromhos per centi- 34°301 
metre at 25°C 
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DS = 323 

R. 22 E. 

D5=323 

DESTROYED WELL 

CHEMICAL-QUALITY PATTERN DIAGRAM-Shows major 
chemical constituents in milliequivalents per 
litre. The pattern is i n a variety of shapes 
and sizes , which provides a means of comparing, 
correlating, and characterizing simi1ar or 
dissimi1ar types of water. The pattern tends 
to maintain its characteristic shape as the 
sample becomes dilute or concentrated, and the 
pattern size varies somewhat in proportion to 
the variation in dissolved solids 

Milliequivalents per litre 

Cations Anions 

Sodium 20 10 0 10 20chloride 

Calcium 
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DISSOLVED SOLIDS-Number, 323, is amount of 
dissolved so l ids in milligrams per litre 

GENERALIZED DIRECTION OF GROUND-WATER FLOW 

ARBITRARY BOUNDARY OF GROUND -WATER AR EA 
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The Co ncho, St. Johns, and White Mountains areas cover about 2,300 mi2 in 
eastern Arizona. Ground water is present in several aq uifers that are made 
up of one or more formations. The aquifers are stacked one on the other 
and generally are in poor hydraulic connection; the composite stratigraphic 
column indicates the relative position of the formations. Ground-water 
development has been slight in the three areas, and only a few large pro­
duction wells have been drilled; in 1974 ground-water withdrawal was 
estimated to be 7,400 acre-ft, which probably is typical of the quantity 
pumped in recent years . The large production wells furnish water for 
irrigation near Hunt and for public supply near Pi netop. Not all wells are 
shown on the maps, especially in areas of high well density. 

The extent of development of ground water in the Coconino aquifer-which is 
composed of the Coconino Sandstone, the uppermost part of the underlying 
Supai Formation, and the overlying Kaibab Limestone, al l of Permian age-is 
shown on sheet 1. Ground water generally moves from south to north. The 
depth to water ranges from several feet above the land surface to more than 
650 ft below the land surface and depends, to some extent, on the topography. 
Well yie ld s range from about 100 to 2, 500 gal/min and depend on the saturated 
thickness and the amount of fracturing of the aquifer. The chemical quality 
of the ground water in the Coconino aquifer varies greatly with location. 
In genera 1 , west of Concho the 1.,iater is of exce 11 ent qua 1 i ty and contains 
less than 300 mg/1 (mil l igrams per litre) of dissolved solids; east of Concho 
the quality of water is poor, and the dissolved-solids concent rations are as 
much as 2,500 mg/1. The specific conductance (s heets l, 2, and 3), which 
varies with the concentration of ions in solution, is a rough measure of the 
dissolved-solids concentration in the water . 

The extent of development of ground water in the Triassic, Cretaceous, and 
Tertiary roc ks is shown on sheet 2. The depth to water ranges from severa l 
feet above the land surface to more than 500 ft below the land surface. Well 
yields range from O to 400 gal/min; the larger yields are from wells that tap 
the Triassic rocks near Springerville. The chemical quality of the water in 
these units generally is good except near St. Johns. 

The approximate areal extent of the basaltic rocks and alluvium of Quaternary 
age is shovm on sheet 3. Ground water in the basalt generally moves radially 
outward from the area of recharge in the White Mountains; movement probably is 
co ntrolled by fractures and joints. The depth to water general ly is less than 
100 ft below the land surface. Potentidl well production ranges from Oto about 
350 gal/min. The quality of the water generally is excellent in the basalt and 
good in the alluvium ; the only water of poor quality is near St. Johns. 

The areas that contain water of poor chemical quality are shown on sheet 4. 
Near St. Johns, the fluoride concentration i s in excess of the maximum recom­
mended limit for public water supplies (U.S. Public Health Service, 1962) . 
The large fluoride concentrations mainly are present in water in the deeper 
strata but may be present in water in the shallower units. In most of the 
St. Johns area concentrations of one or severa l chemical constituents commonly 
exceed the recommended maximum amounts for pub l ic water supplies. 

The hydrologic data on which these maps are based are available, for the most 
part, in computer-printout form for consultation at the Arizona Water Commission, 
222 North Central Avenue, Suite 800, Phoenix, and at U.S. Geologica l Survey 
offices in: Federal Building, 301 West Congress Street, Tucson; Val l ey Center, 
Suite 1880, Phoenix; and 601 East Cedar Avenue, Building 3, Flagstaff. Materia l 
from which copies can be made at private expense is avai l able at the Tucson, 
Phoenix, and Flagstaff offices of the U.S. Geo l ogical Survey. 
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Composite stratigraphic column for the Concho, 
St. Johns, and White Mountains areas 

---~--- ---- - ~ ------ ~- -- ·--· - · ··---
Approximate 

System Formation or member thic kness, 
. f tl/ ,n ee ___ 

-- - ----·- ---~ --,.--------
Al l uv i um 0 - 180 

Quaternary ---·---- -- - -- . .. ·--. ·-
Basaltic rocks 0 - IOOO+ 

Unconsolidated gravel 0 - 300 

Tertiary Oat i 1 Formation 0 - 800 

Undifferentiated 
sedimentary rocks 0 - 800 

----- --- -

Cretaceous 
Und if f eren ti a ted 
sedimentary rocks 0 - 600 

--· 
Chinle Format i on 0 - 800 

Triassic 
Moenkop i Formation 0 - 250 

Ka i bab Li mes tone 0 - 300 
--

Coconino Sandstone 0 - 500 
Permian 

Upper part 
Supai Formation of upper 0 - 130(?) 

member 
_L__ _______ _ _____ 

~ ·--- - -- ·-··-- ·-- - . -- - - --· ··-·· . 

l/ Modified from Akers (1964). 
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GROUND -WATER CONDITIONS IN THE COCONINO AQUIFER 
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For use of those r eaders who may prefer to use metric 
units rather than Eng l ish units, the conversion factors 
for the terms used in this report are listed below: 

Mu l t i p lj_!_n.g_]J_sll_J!11j1 ll.l'. To obtain metric unit 

feet (ft) 0.3048 metres (m) 
acre-feet (acre - ft) .001233 cubic hec t ometres (hm3) 
sq uare miles (mi ) 2.590 square kilometres (hm2} 
gallons per minute litres per second 

(gal/min} .06309 ( l / s} 
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MAPS SHOWING GROUND-WATER CONDITIONS IN THE CONCHO, ST. JOHNS, AND WHITE MOUNTAINS AREAS, 
APACHE AND NAVAJO COUNTIES, ARIZONA~l975 

By 

R. W. Harper and 
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OPEN-FILE REPORT (SHEET 1 OF 4) 

LITERATURE CITED 

Akers, J. P., 1964, Geo logy and ground 
part of Apache County, Arizona: 
Water-Supply Paper 1771, 107 p. 

water in the central 
U.S. Geol. Survey 

Arizona Crop and Livestock Reporting Service, 1974, Cropland 
atlas of Arizona: Phoenix, Arizona Crop and Livestock 
Reporting Service duplicated report, 68 p, 

U. S. Public Hea lth Ser·vice, 1962, Drinking water standards, 
1962: U.S. Public Health Service Pub. 956, 61 p. 

R. 30 E. R. 31 E. 

T. 

1 3 
N. 

34°30 1 

T. 
12 

N. 

T. 
1 1 

N. 

T. 
10 

N. 

34"] 5 I 

T. 

9 
N. 

T. 
8 

N. 

T. 
7 
N. 

T. 
6 
N. 

T. 

5 
N. 


