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QUALITY OF WATER OF THE GILA RIVER BASIN ABOVE
COOLIDGE DAM, ARIZONA

By Joan D. Hem

ABSTRACT

Gila River and its tributaries above Coolidge Dam drain an area of 12,890 square
miles in southwestern New Mexico and southeastern Arizona. The basin is a
part of the Basin and Range physiographic province and contains two important
irrigated valleys, the Duncan-Virden Valley in Arizona and New Mexico and the
Safford Valley in Arizona. Between 1940 and 1944 many samples of surface and
ground waters in the basin were collected and analyzed, and nearly 4,000 of these
analyses are tabulated in this report.

These analyses show that the chemical character .and concentration of the
water in Gila River change greatly from the headwaters of the river in New
Mezxico to Calva, Ariz., at the head of the San Carlos Reservoir behind Coolidge
Dam. Above the mouth of Blue Creek near Virden, N. Mex., the river water is
‘of low mineral content and contains mostly calcium and bicarbonate. Irrigation
return flow and other ground-water inflows in the Duncan-Virden Valley cause
gignificant changes in the chemical character of the river water at low flow, and
at the gaging station at the bridge on United States Highway 666 south of Clifton,
Ariz., the mineral content is appreciably higher than that of the river water at
the mouth of Blue Creek.

Ground water in most of the Duncan-Virden Valley is low in dissolved matter,
but in the central part of the valley near Duncan there are ground waters with
concentrations of as much as 5,000 parts per million of dissolved solids. The dilute
waters contain mostly caleium and bicarbonate, and the waters of higher con-
centration contain increased amounts of sodium, sulfate, and chloride.

In the eanyon section between the bridge on United States Highway 666 and the
mouth of Bonita Creek the river is joined by three important tributaries. Of
these, the first and largest is San Francisco River, which contributes water con-
taining considerable amounts of sodium and chloride. As a result of the inflow
from San Francisco River the water of Gila River at the mouth of Bonita Creek
contains much more sodium and chloride than it does at the bridge on United
States Highway 666. There are some inflows to the river in the canyon section
from ground water, but they are small and influence only slightly the chemical
character of the river water. The water contributed to the river by Eagle Creek
and Bonita Creek is low in mineral content and contains mostly calcium and
bicarbonate.

Shallow ground waters along San Francisco River at Clifton are highly mineral-
ized, and the Clifton Hot Springs contribute a large amount of sodium and
chloride to the water of San Francisco River in Clifton. Water from the springs
contains about 9,000 parts per million of dissolved matter, consisting chiefly of
sodium and chloride with considerable amounts of calcium. Their flow has been

1



2 WATER OF GILA BASIN ABOVE COOLIDGE DAM

estimated at a maximum of 2.9 second-feet in August 1941 and June 1943 and a
minimum of 0.9 second-foot in August 1944. Ground waters sampled eleswhere
in the basins of San Francisco River, Eagle Creek, and Bonita Creek were low
in concentration and contained chiefly calcium, magnesium, and bicarbonate.

San Simon Creek flood waters are likely to contain 500 %o 900 parts per million
of dissolved matter, consisting chiefly of sodium, bicarbonate, chloride, and
sulfate. Water obtained from deep artesian wells near the town of San Simon is
low in mineral content, with dissolved solids in most instances between 200 and
300 parts per million. In the western part of the artesian area near San Simon
the waters contain mainly sodium and bicarbonate. East and southeast of San
Simon the waters contain more calcium. Near the lower end of the San Simon
Basin ground waters from deep wells contain about 1,000 parts per million of
dissolved solids, mainly sodium and chloride. In most of the San Simon Creek
Basin the ground waters contain more than 1.0 part per million of fluoride, and
near the town of San Simon some of the ground waters contain more than 20
parts per million of fluoride.

Below the mouth of Bonita Creek Gila River enters the Safford Valley, in
which large amounts of water are diverted for irrigation, and much water enters
the river in this reach as ground-water and surface-water return flow. Weighted
average analyses for the year ended September 30, 1944, show that the river water
at the gaging station near Solomonsville at the head of the valley contained an
average of 454 parts per million of dissolved matter, consisting mostly of sodium,
calcium, bicarbonate, and chloride, and at Bylas, near the lower end of the
valley, the river water contained an average of 957 parts per million of dissolved
matter, consisting mainly of sodium and chloride. The total loads of salts
carried by the river at these two stations during the year were 84,100 tons near
Solomonsville and 105,000 tons at Bylas. The increases in the concentration and
total load of dissolved solids of the river in the valley are caused by inflows of
highly mineralized ground water, some of which represent return flow from irri-
gated lands and some of which represent ground-water inflows that have no con-
nection with irrigation in the valley. The main zones of ground-water inflow
to the river are in the vicinity of Pima and near Fort Thomas.

Wells in the Safford -Valley at depths of less than about 100 feet draw water
from the Recent alluvium in the valley, and the deeper wells obtain water, usually
under artesian pressure, in the underlying older valley fill.* Most of the samples
obtained in the area were from shallow wells, and analyses of these samples in-
dicate that the concentrations of water in the alluvium in the. valley range from
less than 200 parts per million along Black Rock Wash to more than 10,000 parts
per million along the river southeast of Fort Thomas. In most places the con-
centration of the ground water is more than 1,000 parts per million of dissolved
solids, consisting mostly of sodium and chloride. The more dilute waters contain
chiefly calcium and bicarbonate. Waters from the older fill generally are more
highly mineralized than those from the alluvium and contain a higher proportion
of sodium and chloride.

Many of the surface and ground waters of the basin are too highly mineralized
to be satisfactory supplies for industrial uses. In parts of the basin, particularly
in the lower Safford Valley, the ground waters are too highly mineralized to be
used for domestic supplies, and in many places in the basin the ground waters
contain too muech fluoride to be good drinking waters. The surface waters of
the basin are rather highly mineralized at times but are generally satisfactory
for irrigation, and only in a few areas, mostly in the lower part of the basin, have

*QOlder valley fill is of Tertiary and Pleistocene age,
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the surface waters caused any accumulation of soluble salts in the soils on which
they have been used. In recent years, however, there has been a large and in-
creasing amount of pumping from shallow ground water to supplement the sup-
plies of surface water available for irrigation in the Duncan-Virden and Safford
Valleys. Much of the ground water pumped in the Safford Valley is so highly
mineralized that it would ordinarily be considered unfit for irrigation, and the
continued use of large amounts of highly mineralized ground water in the valley
may result in damage to crop land.

INTRODUCTION
HISTORY, SCOPE, AND PURPOSE OF THE INVESTIGATION

The investigations of quality of water upon which this report is
based were begun in the summer of 1940. They were made in connec-
tion with studies of water resources of the area conducted by the
United States Geological Survey, under the direction of S. F. Turner.
Cooperative funds were furnished by the Arizona State Land Com-
mission, the Corps of Engineers, and the Office of Indian Affairs. A
branch laboratory was established in Safford, Ariz., in July 1940, and
samples of water collected during the work in the area were analyzed
there until the investigation was curtailed in June 1942. A few sam-
ples collected in 1942 and 1943 were analyzed in the Geological Survey
laboratory in Roswell, N. Mex.

Work was resumed in the basin by the Geological Survey in April
1943 with funds supplied by the Defense Plant Corporation to study
the effects on water supply of bottom-land vegetation in the lower
Safford Valley and the practicability of providing an additional supply
of water for the basin by removal of at least'a part of the dense bottom-
land growth. This investigation was of a highly specialized nature,
and only a part of the Gila River Basin above Coolidge Dam was
studied. The Safford laboratory was reestablished in June 1943 and
operated until the end of 1944, when the investigation was discon-
tinued. '

The analyses of samples collected between January 1, 1940, and
December 31, 1944, are tabulated in this report, and brief discussions
are given of the analyses and of some of the more important quality-
of-water problems in the basin. These analyses may be helpful in
the consideration of present or proposed future uses of water in the
basin. More comprehensive discussions of special phases of quality
of water in lower Safford Valley, relating particularly to effects of
plant growth, are included in a report! covering work done in the
area in 1943 and 1944 by the Geological Survey.

1 Gatewood, J. 8., Robinson, T. W., Colby, B. R., Hem, J. D., and Halpenny, L. C., Use of water by
bottom-land vegetation in lower Safford Valley, Ariz.: U. S. Geol. Survey Water-Supply Paper 1103, 1950.
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LOCATION AND DESCRIPTION OF THE AREA
PHYSIOGRAPHY

The area considered in this report is sometimes referred to as the
upper Gila River Basin. It includes an area of 12,890 .square miles
in southwestern New Mexico and southeastern Arizona drained by
Gila River and its tributaries above Coolidge Dam. This area repre-
sents about one-fifth of the entire Gila River Basin.

The northeastern half of the area covered in this report is mostly
rugged and mountainous, with occasional peaks having altitudes of
nearly 11,000 feet. At the New Mexico-Arizona State line the river
bed is at an altitude of about 3,800 feet. The remainder of the basin
has topography typical of the Basin and Range physiographic prov-
ince, of which it is a part. It has wide and comparatively flat valleys
between narrow but rugged mountain ranges trending generally in a
northwest-southeast direction. The river has cut narrow canyons
through these mountain ranges in passing from one valley to another,
and it is in such a canyon, in the Mescal Range, that Coolidge Dam has
been built to store water for irrigation of land along the river below.
The lowest point in the area covered by this report is at Coolidge
Dam, where the altitude of the river bed is 2,310 feet.

After flowing through an extensive series of canyons and small
valleys in the mountains of southwestern New Mexico, Gila River
enters the first of the major valleys near the mouth of Blue Creek,
in the southwestern corner of Grant County, N. Mex. The irrigated
portion of this valley is known locally as the Duncan-Virden Valley,
from its two principal settlements, and is a part of the structural
trough that extends from the vicinity of Clifton, Ariz., southeastward
to the vicinity of Lordsburg, N. Mex. The valley is bounded on the
south by & few small hills and an indefinite alluvial divide. On the
north and east is Steeple Rock Mountain and on the west the Pelon-
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cillo Mountains. The river flows through this valley for about 40
miles and enters a series of canyons cut in the northern end of the
Peloncillo Mountains about 6 miles above the gaging station at the
bridge on_United States Highway 666 south of Clifton, Ariz. In
the canyon section below the bridge the river is joined by three major
tributaries, San Francisco River, Eagle Creek, and Bonita Creek,
which drain mountain areas to the north. About 2 miles below the
mouth of Bonita Creek, Gila River emerges into another large valley
through which it flows for more than 80 miles to Coolidge Dam. In
this valley Gila River is joined by two major tributaries, San Simon
Creek and San Carlos River, and for convenience of discussion in this
report this valley has been considered in three parts. The first part,
the area drained by San Simon Creek, is bounded on the east by the
Peloncillo Mountains and on the west by the Chiricahua, Dos Cabe-
zas, and Pinaleno Mountains and is referred to as the San Simon
Valley. The second part is the area drained by Gila River between
the mouth of Bonita Creek and the Southern Pacific Railroad bridge
at Calva and is bounded on the northeast by the Gila Range and on
the southwest by the Pinaleno, Santa Teresa, and Turnbull Moun-
tains. The irrigated portion of the area is locally referred to as the
Safford Valley. The third area is drained by San Carlos and Gila
Rivers and is bounded on the northeast by the Gila Range and by
the Mescal, Hayes, and other ranges on the southwest, west, and
north. This area is occupied in part by the San Carlos Reservoir.
The general geographic features of the area covered by this report
are shown on plate 1, a map of the entire Gila River Basin above
Coolidge Dam. For the Safford Valley, where the most intensive
studies were made, a large map (pl. 2) was prepared on a scale of 2
miles to the inch.

POPULATION

The population of the badin in 1944 was estimated to be about
40,000. This indicates a population density of about three persons
to the square mile, but there are large areas in the basin that are
entirely without permanent lhuman habitation. The population is
largely concentrated in areas where land can be irrigated or where
there are large mines and processing plants to extract metals from
the ores. The largest incorporated town in the basin in 1944 was
Safford, with a population of about 3,500. The mining town of
Morenci, with a population of 5,000 or more, was not incorporated.
The adjoining town of Clifton had a population of about 2,500,
and Duncan, principal settlement in the valley bearing its name, had
about 1,000 inhabitants in 1944. Other important but smaller settle-
ments included Bowie, San |Simon, and Rodeo in the San Simon
Valley, and Solomonsville, Thatcher, Pima, and Fort Thomas in the
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Safford Valley. Except for widely scattered ranches and small
mining operations and the Indian settlements on the San Carlos
Reservation, the remaining population of the basin is located mainly
on farms in districts where water is available for irrigation. |

- TRANSPORTATION

The north or old main line of the Southern Pacific Railroad from El
Paso to Tucson passes across the upper end of the San Simon Valley
through the towns of San Simon and Bowie, and the south line,
formerly the El Paso Southwestern, now a part of the Southern Pacific
gystem, crosses the basin at Rodeo, N. Mex. From Lordsburg, N.
Mex., a branch railroad extends northwestward into the basin to
Duncan from where it extends down the lower part of the Duncan-
Virden Valley and up the foothills to Clifton. Another branch line
leaves the main line at Bowie and extends northwestward to Safford,
from where it goes down the Safford Valley into the San Carlos Indian
Reservation and crosses the San Carlos River Valley to Globe and
Miami.

United States Highway 70, a heavily traveled paved route, crosses
the basin from Lordsburg, passing through Duncan and Safford to
Coolidge Dam. United States Highway 80 and Arizona State High-
way 86, which are paved, cross the San Simon Valley. United States
Highway 666, which is a graveled road for most of its length, crosses
the basin from north to south, passing from Alpine, Ariz., at the
northern edge of the basin, through Clifton and Safford and reaching
Arizona State Highway 86 near Bowie, which it follows out of the
basin. United States Highway 260, a graveled and paved route,
connects Alpine, Ariz., with Silver City, N. Mex., passing through
the mountainous part of the drainage basin in New Mexico. Arizona
State Highway 75, which is paved, connects Clifton and Morenci
with United States Highway 70 at Duncan. Other improved roads,
some of which are designated as State highways, provide communica-
tion in other parts of the basin. However, in many of the moun-
tainous or thinly settled regions the few existing roads are poor and
at times almost impassable for automobiles.

HISTORY AND DEVELOPMENT

Probably the first white man to visit the basin was Fray Marcos
de Niza, Spanish explorer and missionary, who is reported to have
come to this part of Arizona in 1539. Coronado’s expedition of 1540
entered the basin from the San Simon Valley, passing down it to
Gila River, up Gila and San Francisco Rivers past the present site
of Clifton, and into New Mexico. The area was visited by many
traders, explorers, and missionaries in subsequent years. Part of it
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was ceded to the United Stat

7

es in 1848 after the Mexican War, and

the southwest portion, south of Gila River, was included in the

Gadsden Purchase of 1853.

Shortly after the Civil War valuable

mineral deposits were found near Silver City, N. Mex., and in 1870
prospectors found rich copper and placer gold deposits in the area

farther to the west near wher
Clifton has been the scene ¢
time, and the Clifton-Morenci
copper-producing areas in the

The first irrigation of land
Mexican immigrants and Morx
later irrigation was begun in t
irrigated with river water in
remained about constant. In
Valley and about 8,000 acres
gated with water from Gila R
in other parts of the basin ¥
water obtained from deep flo
wells.

Cotton and alfalfa are the
kinds are also grown, especid

e Clifton now stands. This region near

f extensive mining activity since that
district is now one of the most important .
United States.

in the basin was begun about 1872 by
mon pioneers in the Safford Valley, and

he Duncan-Virden Valley. The acreage
creased until 1920 and since then has

1944 about 32,500 acres in the Safford
in the Duncan-Virden Valley were irri-
iver. In addition, small scattered areas
vere irrigated by surface waters or by
wing wells or pumped from nonflowing

principal crops. Vegetables of various
lly in the Duncan-Virden Valley, and

corn and small grains and fr

its are raised to some extent.

CLIMATE|  AND VEGETATION

The climate of the basin ranges from cool and subhumid in the
higher mountain ranges to warm and arid in the valleys. In the
mountains above an altitude of approximately 7,000 feet snow is
common from November to April, and the total annual precipitation
may exceed 20 inches. There pine and other commercially valuable
timber grow thickly. In the valleys climate and vegetation are very
different from those of the mountains. At Thatcher, which is at an
altitude of 2,800 feet, the mean annual temperature is 62.5°, snow-
fall is rare, and the annual precipitation averages 9.5 inches. The
frost-free period averages 203 days a year. At the lower altitudes
the native vegetation is typical of southern Arizona desert regions;
creosotebush, yucca, mesquite, pricklypear, cholla, barrel cactus, and
ocotillo are prevalent. The sahuaro or giant cacus is common in the
lower part of the basin and reaches its northeastern limit in a grove
on a group of basalt hills about 5 miles north of Fort Thomas. Juni-
per and live oak and some grasses occur at altitudes of 5,000 to 7,000
feet, and after rainy periods annual grasses spring up in the valleys.
Along Gila River and its tributaries where water is plentiful, cotton-
wood, willow, and sycamore| trees are found. Some bottom-land
areas are covered by growths of batamote: Saltcedar (Tamariz
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gallica) has been introduced into the basin within the past 40 years,
and large areas in the bottom land that once were barren or covered
by native growth are now occupied by saltcedar. This plant thrives
in the area and has grown up in dense junglelike thickets.

RAINFALL AND RUNOFF

The precipitation in the basin falls during two rather poorly defined
seasons. Generally most of the rain is received in the form of violent
local thunderstorms from July to September, and slower rains which
may last several days occur at times during the winter months from
December to March. These slower rains generally bring increased
amounts of moisture to higher altitudes, often in the form of snow.
Little rain falls from April to June.

Because of high evaporation rates and use of water by vegetation,
only a very small percentage of the precipitation in the drainage basin
reaches Gila River as runoff. Tlie summer storms, however, are often
violent and cause sudden flash floods in dry waslies in local areas and
at times cause sudden and large changes in discharge of the river.
It is only during unusually wet winter seasons that large amounts of
runoff originate in the high mountains, but it is generally in such
seasons that the largest flood flows in Gila River and the largest inflow
into the San Carlos Reservoir occur. The volume of the summer
floods is generally not large, because the high flows are of short dura-
tion. Total runoff from the basin varies widely from year to year.
Maximum annual discharge of Gila River recorded at or near the
present site of Coolidge Dam from 1901 to 1944 was 1,760,000 acre-
feet in 1915. Minimum annual discharge up to 1929, the year when
storage in San Carlos Reservoir began, was 65,900 acre-feet; this
occurred in 1922. A peak flow of about 130,000 second-feet was
recorded near the dam site on January 20, 1916.

LAND USE

Attempts to dry-farm parts of the basin and adjoining areas have
been made but have been unsuccessful because of thie low rainfall in
most of the basin. Where sufficient water is available and the soil
fertile, most crops grow very well. In areas where water is not avail-
able for irrigation the land is used for grazing, but as a result of re-
curring drought and over grazing there is not sufficient forage on
most of the land to support large numbers of animals. In some parts
of the basin the scarcity of water for livestock curtails use of range

land.
GEOLOGIC STRUCTURE

The geology of the northern and eastern parts of the Gila River
Basin above Coolidge Dam has been studied in detail only in the
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rather small areas comprising the important mining districts. The
geologic maps of the States of Arizona and New Mexico which have
been published by the Geological Survey indicate that the rocks
exposed in most of the upper part of the basin are of volcanic origin.
The rocks include lavas of various types and pyroclastic’ deposits,
such as breccias, tuff, and voleanic ash.

The geology of the Safford and Duncan-Virden Valleys and of the
San Simon Valley is discussed in previous reports.? The following
brief summary of the geologic conditions in these parts of the basin
is based on these more detailed reports.

The Safford, San Simon, and Duncan-Virden Valleys are of struc-
tural origin and came into existence in the Tertiary period as a result
of extensive faulting. The large undrained depressions that resulted
from these disturbances were filled, in some places to a depth of more
than 1,000 feet, with sediments derived from the surrounding high-

lands. The coarser materials were dropped near the outer edges of

LOCATION AND DESCRIPTION OF THE AREA
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the valley fill. Two main terraces generally separated by scarps were
formed in the Safford Valley, A trough varying in width from a
quarter of a mile to nearly 3 miles was excavated by the river below
the lower terrace in the major river valleys and was later filled to a
depth of 100 feet or less with alluvium deposited by the river and its
tributaries. The cultivated portions of the Safford and Duncan-
Virden Valleys are underlain by this Recent alluvium. The present
river flood channel has been cut in the Recent alluvium ahd is a quarter

of a mile to half a mile wide
narrower in the Duncan-Virdez
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2 Turner, S. F., and others, Water resources
50 pp., U. S. Geol. Survey, 1941,
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Simon Creek and some of the other tributaries are actively attacking
them.

Water-bearing beds of major importance in the valleys include
tongues of sand and gravel in the Tertiary and Pleistocene valley-fill
deposms and lenses of sand and gravel i in the Recent alluvial fill along
the river and its tributaries.

PREVIOUS INVESTIGATIONS

A number of published reports contain data on the chemical charac-
ter of surface and ground waters of the basin. Schwennessen ® in-
vestigated the San Simon Valley and the San Carlos Indian Reserva-
tion within the basin, and his reports contain analyses of ground
waters and of a few surface waters in these areas. Knechtel ¢ studied
the Gila and San Simon Valleys in Graham County, and his report
contains a considerable number of -analyses of ground waters from
the Safford Valley and from the San Simon Valley. A few other analy-
ses of water samples from the area are contained in earlier Geological
Survey publications. Moderately detailed analyses of samples col-
lected in 19056 from San Francisco River at Alma, N. Mex., and
from Gila River a short distance above the present site of Coolidge
Dam have been published.® It is likely that development of the
basin and increases in the amount of water used for irrigation have
changed conditions in the area so much that the analyses for Gila
River near San Carlos for 1905 and 1906 do not represent present
conditions.

Analyses for most of the surface-water samples collected in the
area since 1940 have been published.® They have been briefly sum-
marized in the present report, and many additional surface-water
analyses have been included which have not been published before.
Some of the analyses of ground waters have been released in mimeo-
graphed form,” and are repeated in this report.

Results of studles made by the Geological Survey in the Safford
and Duncan—Vlrden Valleys between 1939 and 1942 are outlined in

3 Schwennessen, A. T., op. cit.; Geology and water resources of the Gila and San Carlos Valleys in the
San Carlos Indian Reservation, Ariz.: U. S. Geol. Survey Water-Supply Paper 450-A, 1921.

4 Knechtel, M. M., op. cit.

% Stabler, Herman, Some stream waters of the western United States: U. 8. Geol. Survey Water-Supply
Paper 274, pp. 40-42, 118-120, 1911,

¢ Quality of surface waters of the United States: U. 8. Geol Survey water-supply papers beginning with
1941. (Nos. 942, pp. 62-64; 950, pp. 46-47; 970, pp. 148-167; 1022, pp. 227-241, 249-275, 278-305; 1030, pD.
320-322, 325-326, 329.)

7 Morrison, R. B., McDonald, H. R., and Stuart, W. T., Safford Valley, Graham County, Ariz., Records
of wells and springs, well logs, water analyses, and maps showing locations ofwells and springs, 102 pp.,
U. 8. Geol. Survey and Arizona State Water Comm., 1942. [Mimeographed.] Morrison, R. B., and
Babcock, H. M., Duncan-Virden Valley, Greenlee County, Ariz., and Hidalgo County, N. Mex., Records
of wells and springs, well logs, water analyses and map showing loeations of wells and springs, 29 pp., U. 8.
Geol. Survey and Arizona State Water Comm., 1942, [Mimeographed.]
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a mimeographed report,® which contains some analyses of surface-
water and ground-water samples and & brief discussion of the quality
of water of the area.
The more detailed investigations in lower Safford Valley that were
conducted in 1943 and 1944 are described in another report,® which
contains discussions of the relation of bottom-land growth to quality
of water in the area and has only the few analyses that were parti-
cularly useful in the problems considered in that investigation.
During 1946 further investigations were made by the Geological
Survey in four parts of the Gila River Basin above Coolidge Dam in
Arizona in connection with a State-wide investigation of ground-water
basins. The results of these studies are summarized in mimeographed
reports,’® each of which contains a few analyses of typical ground
waters and a brief discussion of the quality of water in the area
covered.
The present report contains more than 3,000 analyses made from
1940 to 1944 which have never been published. No results of the
1946 studies are included, but jonly a comparatively small number of
samples were collected that year in the Gila River Basin above
Coolidge Dam.

METHODS OF QUALITY-OF-WATER INVESTIGATION
NUMBER AND FREQUENCY OF SAMPLES

SURFACE WATER

For a detailed study of the quality of the water resources of a large
area such as the upper Gila Basin it is necessary that a large number
of samples from many sources be collected and analyzed. This is
especially true when reliable information concerning the quality of
surface waters is desired, because the amounts and kinds of mineral
matter carried in solution by & stream at any point may vary from
time to time. The magnitude of the variations depends upon the
magnitude and rate of changes in stream flow, nature of the rocks
exposed in the drainage basin,|and, to some extent, upon the ground
water inflow and waste disposal into the stream. A single sample
from a stream is not likely to show accurately the chemical character
of water that might pass the sampling point over a long period of
time. The variation in quality of water carried by Gila River is

8 Turner, 8. F., and others, op. cit.

% Gatewood, J. 8., Robinson, T. W., Colby, B. R., Hem, J. D., and Halpenny, L. C., op. cit.

10 Halpenny, L. C., Babcock, H. M., Morrispn, R. B., and Hem, J. D., Ground-water resources of the
Duncan Basin, Ariz., U. S. Geol. Survey, 1946, [Mimeographed.] Turner, 8. F., and others, Ground-
water resources and problems of the Safford Basin, Ariz., U. 8. Geol. Survey, 1946. [Mimeographed.]
Cushman, R. L., and Jones, R. 8., Geology and ground-water resources of the San Simon Basin, Cochise
and Graham Counties, Ariz., U. 8. Geol. Survey, 1947. [Mimeographed.] Halpenny, L. C., and Cushman,
R. L., Ground-water resources and problems of the Cactus Flat-Artesia area, San Simon Basin, Ariz.,

U. 8. Geol. Survey, 1947. [Mimeographed.]
879751—50——=2
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particularly large, with maximum concentrations due to large amounts
of inflow of rather highly mineralized ground waters and with mini-
mum concentrations due to flood inflows of surface-water runoff

The extent of the variations in concentration of Gila River waters
at Safford is shown in figure 1. In this illustration the chloride con-
centrations of daily samples collected during September 1944 are
plotted with daily mean discharges of the river at Safford. The wide
range in chloride content during the month shows clearly the need
for frequent sampling. In general, the lowest concentrations at
Safford occur at times of flood flows, and highest concentrations occur
at times of low flow.

Investigations made by the Geological Survey to determine the
chemical character of surface waters provide for the collection of
daily samples at several points along the streams being studied.
These samples are analyzed to supply a maximum amount of infor-
mation with a reasonable expenditure of time and money. One con-
stituent or characteristic generally is determined for each of the daily
samples, and the remaining water is then combined into a series of
composite samples for each sampling station. The usual procedure
is to have a composite sample for the first 10 days of a month, a
second composite for the second 10 days, and a third composite for
the remaining 8 to 11 days of the month. A complete analysis is
made for each composite sample. By continuing the collection of
samples at a point for a period of years, it is possible to obtain a reason-
ably complete set of figures for the quality of water of the stream, under
the conditions at that point. The analyses of river water are signi-
ficant only when they can be correlated with stream flow at the
sampling point. For this reason it is desirable to collect river samples
at or near a gaging station where stream-flow records are collected.

A program of daily sampling of Gila River at Safford was begun in
August 1940. This sampling station was maintained continuously
until November 20, 1944. Discharge records for the river at Safford
were obtained by the ground water branch until July 1942 and subse-
quently by the surface water branch. In June 1943 daily sampling
of Gila River was begun at the gaging stations near Solomonsville
and Bylas and on San Francisco River at Clifton. The sampling at
Bylas and Solomonsville was continued to December 1944 and that
at Clifton to October 1944. A summary of the records obtained as
a result of these programs is included in this report and provides a
basis for an evaluation of the quality of surface waters of the basin
in the areas where they are most extensively utilized. Additional
information was obtained for Gila River, including diversions and
tributaries, in part of the basin by systematic sampling at less frequent
intervals at temporary gaging stations in Safford Valley and at various
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F1euRE 1.—Daily chloride concentration and daily mean discharge of Gila River at Safford, Ariz.

points in the basin where stream flow was measured in 1940, 1941,
1943,and 1944. The analyses tabulated in this report provide detailed
information on the quality of most of the surface waters of the basin.
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GROUND WATER

In a careful study of quality of ground waters in an area it is neces-
sary to collect and analyze a large number of samples from many
different sources. It is essential that these samples be taken so that
they represent the ground water in the formation that supplies the-
- well or spring. When a well is sampled it is desirable to obtain the
sample directly from the well discharge, after sufficient water has been
removed to insure that it is coming directly from the aquifers that.
supply the well. In numerous instances where it is necessary to sample
an unused well that is not equipped with a pump and the sample is
obtained by bailing, this sample may be contaminated by inflow of
surface drainage or may have been altered in composition by standing
for a long time in contact with the well casing.

Although a ground-water source usually yields water of practically
constant composition for long periods, it is sometimes desirable to
collect additional samples from some ground-water sources from time
to time to detect and follow changes in concentration and chemical
character. A number of.ground-water sources in the basin were
sampled several times between 1940 and 1944, and in 1943 and 1944
about 75 observation wells in the lower Safford Valley were sampled
at bimonthly intervals. Analyses of these samples-indicate the extent -
to which changes may occur in the chemical character and concen-
tration of ground water from single sources. In some of the observa--
tion wells the changes were rather large. The extent of fluctuations.
in concentration for three observation wells in Safford Valley is shown
in figure 2. The illustration also shows the changes in elevation of
the water table that occurred during the period of sampling. There
is little correlation between changes in concentration and changes in
water level for these wells. In contrast to the analyses shown in
figure 2, the changes in concentration observed in samples from deeper
wells and those half a mile or more from the river were usually small.

METHODS OF ANALYSIS

After their receipt in the laboratory, surface-water samples were
allowed to stand until all suspended matter had settled. The specific-
conductance of each daily sample was then determined. The specific
conductance of a water is directly related to the total concentration
of dissolved mineral matter in the water. The determination is made
by drawing up a portion of the water sample into a standard cell
equipped with two fixed platinum plates between which an alternating -
current is passed. The resistance of the water to the passage of
the current is measured by means of a Wheatstone bridge and corrected
for temperature. The reciprocal of this corrected resistance is the-
specific conductance in reciprocal ohms. The figure is multiplied by -
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the factor 10° to eliminate inconvenient decimals and is reported as

specific conductance (K-10° at 25° C.).

Although it provides a useful

indication of the total amount of dissolved matter present in a water
sample, this determination gives no specific information as to exact
amounts of any given constituent that is present. For
the results are of value chiefly in showing changes in concentration of

this reason
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the dissolved solids of the water from a certain source and in deter-
mining the procedure that should be followed in making up composite
samples.

When changes in concentration of dissolved matter in the stream
occur, it is desirable to make the composites in such a way as to show
the extent and nature of the change that occurred, and a composite
period is selected so as to include in the composite sample only those
daily samples for which the maximum daily concentration as measured
by the conductance is less than twice the minimum daily concentra-
tion. At some of the daily sampling stations in the area the varia-
tions in concentration from day to day are very large during periods
of varying flow, as shown by figure 1.

For most of the composites of daily river samples complete analyses
were made, including the following determinations: residue on evap-
oration, loss on ignition, silica, iron, calcium, magnesium sodium,
potassium, alkalinity as carbonate and bicarbonate, sulfate, chloride,
fluoride, nitrate, and borate. Dissolved solids was calculated from the
sum of the determined constituents. Total (_hardness, noncarbonate
hardness, and percent sodium were computed. Similar analyses were
made for a few samples of ground waters that were representative of
the type of water occurring in large parts of the basin. These com-
plete analyses showed the proportions of the various constituents
present in surface waters of the basin under different conditions of
flow and in a general way the chemical character of much of the ground
water of the basin. To supplement these data many samples of
surface waters and ground waters were analyzed less completely, all
significant constituents being determined except sodium and potas-
sium, which was calculated as sodium., Many samples were collected
from miscellaneous surface sources and from observation wells for the
purpose of following changes in concentration, and for such samples
the only determinations made were of those constituents and charac-
teristics which showed the greatest change, such as conductivity,
alkalinity, chloride, sulfate, and hardness.

Analytical procedures followed in all instances were those com-
monly used by the Geological Survey.!

EXPRESSION OF RESULTS

In general the water analyses in this report are expressed in terms of
parts by weight of dissolved matter per million parts of water. Prob-
ably most users of quality-of-water data are more familiar with
this form of expression than with any other. However, the expression
of a chemical analysis in such a manner has a basic disadvantage for

11 Collins, W. D., Notes on practical water analysis: U. S. Geol. Survey Water-Supply Paper 596-H,
1928.
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certain uses in that equal concentrations of the various constituents
are not chemically equivalent. Sometimes it may be desirable to
express all constituents of a water in such a manner as to avoid this
difficulty. When a water analysis is reported in terms of equivalents
per million, a unit of any constituent is chemically equivalent to a
unit of any other constituent. Parts per million may be converted
to equivalents per million by dividing the concentration value in
parts per million by the equivalent weight of the constituent. Instead
of dividing by the equivalent weight it is generally more convenient
to multiply by its reciprocal as given in the following list of factors
for converting analyses in parts per million to equivalents per million:

Calcium__________._ 0. 0499002 Sulfate____________ 0. 0208190
Magnesium________ . 0822368 Chloride. . .. ______ . 0282032
Sodium___________ . 0434839 Fluoride_ ... ___.__ . 0526316
Potassium_________ . 0255781 Nitrate_. . .- ____.__ . 0161270
Bicarbonate. . __.__ . 0163886

Analyses shown graphically in this report are expressed in equivalents
per million.

In the tables of analyses in this report specific conductance is
reported in reciprocal ohms multiplied by 10° Percent sodium is
computed by dividing 100 times the equivalents per million of sodium
in the water by the sum of the equivalents per million of calcium,
magnesium, sodium, and potassium present. Concentrations of dis-
solved solids are expressed both in parts per million and tons per
acre-foot. All other constituents are reported in parts per million.

Annual weighted average analyses have been computed for river
stations where samples were taken daily and for which discharge and
sampling records are available for a year or more. These averages
were computed by multiplying the determined quantity of each con-
stituent of each composite sample by the discharge of the stream for
the period of the composite and dividing the sum of these products
by the sum of the discharge values for the year. The weighted aver-
age analysis represents approximately the composition of all the water
that passed the gaging station during the year, had the water been
collected in a large reservoir and thoroughly mixed. Because equal
volumes of each sample were used in making up the composites, these
composites do not represent exactly the average composition of the
water passing the station in the period. However, most of this error
is eliminated by shortening the composite period in periods of widely
fluctuating discharge.

Data are included in the tables for seepage studies giving the
discharge at the sampling point and the measured amount of flow
in the diversions and inflow from surface-water and ground-water
sources for each reach of river studied. Discharge values reported
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in these tables have not been adjusted for diurnal or other changes
in flow.

For samples of ground water a description of the source of the sample
is given, including the location to the nearest sixteenth of a section
in areas which have been surveyed and, in most instances, the depth
of the well, the flow or yield on pumping, and the temperature of the
water. Observation wells driven in the bottom land in lower Safford
Valley in 1943 are identified in the tables by numbers assigned to
them according to the following system: The bottom land between
Thatcher and the San Carlos Indian Reservation was divided into
22 “zones,” each 1 mile wide and extending across the bottom land.
The boundaries of the zones corresponded to the surveyed section
lines. Within each zone wells were driven to shallow depths (gen-
erally 20 to 30 feet) spaced about 500 feet apart. The zones were
numbered from 1 to 22, starting at Thatcher, and in each zone the
wells were numbered starting with 1. The numbers finally assigned
include the zone number followed by the number of the well within
the zone. For example, observation well 19-22 is well 22 in zone 19.
A metal collar bearing the number was attached to the top of the
casing of each observation well for purposes of identification.

As a means of differentiating wells with similar location descriptions
in the tables, those put down by the United States Geological Survey
have USGS preceding the numbers. These are numbers assigned by
the ground-water branch of the Geological Survey.

The yield on pumping indicated for observation wells is of signifi-
cance mainly in indicating the condition of the well-point screen and
to some extent in indicating the water-yielding properties of the
formation supplying the well. During the investigation the well
points in certain areas in the bottom land gradually became clogged
with finely divided silt and with calcium carbonate deposited by the
ground water.

SOURCES OF DISSOLVED MATTER IN SURFACE AND
GROUND WATERS

COMMON CONSTITUENTS OF THE DISSOLVED MATTER

Water which falls as rain or snow may be considered to contain
negligible quantities of dissolved mineral matter. As soon as the
water reaches the ground, however, it begins to dissolve minerals
from rocks and soil, so that surface runoff from storms in the basin
contains appreciable, though generally small, amounts of dissolved
matter. Water that percolates through the upper layers of soil or
rock to reach the ground-water reservoir has a better opportunity to
dissolve minerals from the rock material with which it comes in
contact because its movement is slower than that of water that runs
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off the ground surface. For this reason ground waters of the Gila
River Basin normally contain more dissolved matter than the surface
waters in the same area.

Most natural waters contain calcium, magnesium, sodium, bicar-
bonate, sulfate, and chloride in appreciable amounts, but the amounts
and kinds of dissolved salts carried by surface and ground waters are
greatly influenced by the kinds of rock with which the waters have
come in contact. Some of the rock constituents are readily soluble
whereas others are dissolved very slowly. Interpretations of the
results that have been obtained in this investigation may be aided by
consideration of the types of rocks with which waters in different
parts of the basin may have come in contact and the duration of the

contact.
SOLUBLE MATTER IN HARD ROCKS

In the area above the Duncan-Virden Valley and in much of the
mountainous northern part of the Gila River Basin the rocks are
largely of volcanic origin. The surface runoff and the ground waters
in these areas normally contain small amounts of dissolved mineral
matter. This is illustrated by the low mineral content of streams
like Eagle Creek or Gila River in New Mexico, both at high and low
stages of flow. The dissolved matter in these waters consists of
calcium, magnesium, and bicarbonate for the most part, with ap-
preciable amounts of silica. In areas of this kind ground waters of
high mineral content may occur under conditions such as those at
the Clifton Hot Springs, which issue from a fault zone. The water
from such springs probably rises from a great depth, and under the
.conditions of high temperature and pressure the waters dissolve
mineral matter more readily.

Water found in areas of granitic rocks like those that occur in the
mountains southwest of the Safford and San Simon Valleys is also
likely to be of low mineral content.

Although probably most of the hard rocks exposed in the high
mountainous areas of the basin are igneous, there are areas of lime-
stone and other old sedimentary rocks that may be somewhat soluble
or may contain easily soluble material included with the sediments,
and both surface and ground waters from such areas may contain
appreciable amounts of dissolved solids.

SOLUBLE MATTER IN VALLEY-FILL DEPOSITS

Because of their manner of deposition, the Tertiary and Pleistocene
valley-fill deposits in the Gila River Basin contain in places con-
siderable amounts of soluble matter. Common salt and gypsum
occur frequently in the lake beds in the Tertiary and Pleistocene
valley fill, and in certain areas where such beds are near the surface



20 WATER OF GILA BASIN ABOVE COOLIDGE DAM

storm runoff may carry eonsiderable quantities of dissolved matter,
as in the basins of San Simon Creek and Matthews Wash. As a
result of the leaching and erosion of these deposits by tributaries
and side washes, appreeiable quantities of soluble matter are brought
into Gila River each year to form part of the load of dissolved solids
carried out of the basin.

Appreciable quantities of dissolved matter also reach the river in
the discharge from the artesian wells and springs in the basin. The
water from these sources may be used for irrigation or may seep into
the Recent alluvium in the valleys without being used. In either
instance it eventually joins shallow ground water, adding to its
mineral content, and finally reaches the river as inflow. Thus it is
likely that a large part of the mineral content of the water in Gila
River passing the Calva gaging station originated from the lake-bed
deposits in the basin, particularly those below the mouth of Bonita
Creek. In general, the lake-bed deposits in the Duncan-Virden area
contain somewhat less soluble matter than those in the Safford area.
This is indicated by the lower content of dissolved matter in the
ground and surface waters sampled in the Duncan-Virden Valley.
The nature of the soluble matter also seems to be different, with
sulfates predominating in the Duncan-Virden area and chlorides
predominating in the Safford Valley.

UNUSUAL CONSTITUENTS OF THE DISSOLVED MATTER

FLUORIDE

The waters of the Gila River Basin are unusual in several respects.
One outstanding charaecteristie is the high fluoride content frequently .
found in both surface and ground waters.

GILA RIVER

It was only infrequently that any samples from Gila River contained
less than 1 part per million of fluoride. Only a few determinations
of fluoride were made for samples collected from Gila River above the
mouth of San Francisco River, but all showed concentrations of fluo-
ride of more than 1 part per million. Weighted average analyses for
the 1944 water year show that San Francisco River had a econcentra-
tion of 0.7 part per million of fluoride, and Gila River near Solomons-
ville had 1.3 parts per million. At Safford and Bylas the average
fluoride concentration ‘was about the same as at Solomonsville. It
would appear that the main source of the fluoride in the river is above
Safford Valley and is not in the San Francisco drainage area. The
waters of Eagle and Bonita Creeks contain only small amounts of
fluoride. Although the water from the Gillard Hot Springs is high in
fluoride, the flow of the springs is small, and the total quantity con-
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tributed from this source is not very significant. Only a few deter-
minations of fluoride have been made for samples collected from the
river in the Duncan-Virden Valley or above, but it seems likely from
the available information that the high concentrations of fluoride
originate above the Duncan-Virden Valley. The many hot springs
in that area probably contribute some fluoride, but as no analyses
are available the amount cannot be estimated.

Surface runoff in the area above Duncan seems to contain appre-
ciable amounts of fluoride. Even at the highest stage reached by the
river at Safford during the period of sampling, a peak flow of 33,000
second-feet on September 30, 1941, the fluoride content of the water
was 1.2 parts per million, although the total dissolved solids was only
233 parts per million, - The water of this flood originated in storm
runoff in the Gila drainage area above Duncan. Flood waters from
other parts of the basin seldom contain as much as 1 part per million
of fluoride. It seems likely therefore that dissolved fluoride minerals
are carried into the river by surface runoff and add to the concentra-
- tions of the water passing Duncan at high flows, and that ground water
inflows maintain the high fluoride content of the river water at times

of low flow.
GROUND WATERS

Analyses in this report show very high concentrations of fluoride in
ground water in certain sections of the Gila River Basin and rather
high concentrations ini most of the ground waters of the basin. High-
est concentrations of fluoride seem to occur in areas where water-
bearing valley fill was derived from rocks of a granitic type, such as
those in the Pinaleno and Dos Cabezas Mountains. These granitic
rocks may contain fluoride-bearing minerals that give up soluble
fluorides on decomposition. Because precipitation on these high
mountains contributes much of the recharge for the artesian reservoir
of the Safford and San Simon Valleys, the deeper ground waters in
these areas and other waters that have received some leakage from
artesian aquifers may contain rather large amounts of fluoride.

Generally, the volcanic rocks in the lower part of the basin yield
waters low in fluoride, but in the Duncan-Virden Valley, where vol-
canic rocks are prevalent, waters high in fluoride are common, espe-
cially the deeper ground waters. The mineral fluorite, crystalline
calcium fluoride, is mined within the basin above Duncan. Lake beds
in the Duncan-Virden Valley may have received some material eroded

from these deposits.
BORATE

During 1943 and 1944 determinations of borate were made for many
surface and ground water samples collected in the basin. In general,
the results of these determinations indicate that surface waters in the
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basin are free from excessive concentrations of borate but that large
amounts are found in ground waters of some areas, particularly in
the lower Safford Valley. The higher concentrations of borate were
found generally in water from the lake-bed formations in the older
valley fill or in the shallow ground waters that had been contaminated
with water from the underlying lake-bed formations. In most in-
stances the extremely high concentrations of borate were found in
waters of high mineralization.

Concentrations as high as 30 parts per million, of borate, expressed
as BO;, were found in ground waters in the area near the mouth of
Markham Wash in the Safford Valley in waters containing more than
6,000 parts per million of dissolved solids. However, 10 to 20 parts
per million of borate were found in some of the ground waters with
concentrations of 2,000 to 5,000 parts per million of dissolved solids
occurring near the north edge of the valley from Thatcher downstream
to the mouth of Markham Wash. Some of the higher concentrations
of both borate and fluoride were found in the part of the Safford
Valley north of Pima, and it is possible that this may indicate some -
artesian leakage in the area, since artesian waters found near Pima
have rather large amounts of fluoride and borate in solution.

CHEMICAL CHARACTER OF SURFACE AND GROUND
WATERS OF THE BASIN, DISCUSSED BY AREAS

GRANT COUNTY, N. MEX,
SURFACE WATER

The only samples of surface water taken in this area were those
from Gila River below Blue Creek, near Virden, N. Mex. Analyses
of these samples are tabulated with analyses for lower stations on the
river. They indicate that the Gila River water at the mouth of
Blue Creek is of low mineral content and contains mostly calcium
and bicarbonate.

GROUND WATER

Analyses 82 to 86 are the only ones available for ground waters in
the part of the Gila River Basin in Grant County. The area is for
the most part rugged and mountainous and is thinly populated. Few
wells exist. All the analyses given are for springs. The ground
waters analyzed contained small to moderate amounts of dissolved
matter, consisting mainly of calcium and bicarbonate.

A considerable number of hot springs occur along the upper reaches
of Gila River in New Mexico, some of which are rather large. One,
Gila Hot Springs, has a reported discharge of 900 gallons a minute."”
None of these springs are accessible by road, and as none were visited

2 Stearns, N, D., Stearns, H. T\, and Waring, G. A., Thermal springs in the United States: U. 8. Geol,
Survey Water-Supply Paper 679-B, p. 169, 1937.
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by the writer during the investigation no analyses areravailable. With
the possible exception of these hot springs, it is likely that ground
waters in the Gila Basin in Grant County are no more concentrated
than those for which analyses are given.

GILA RIVER BASIN FROM THE MOUTH OF BLUE CREEK TO THE
BRIDGE ON UNITED STATES HIGHWAY 666
SURFACE WATER
SEEPAGE STUDIES

No river-sampling stations were operated regularly above the bridge
on United States Highway 666 during the investigation, and the only
existing data on the chemical character of water of Gila River in this
section were obtained on samples collected at times when measure-
ments of seepage losses and gains of the river were being made. At
the times when such measurements were made the river was sampled
at each measuring point and a partial analysis made of each sample.
These are analyses 1 to 81.

The seepage studies were made to determine the quantities of water
contributed to the river by ground-water inflow, the amounts lost to
ground water from the river, and the portions of the river that were
gaining or losing from such seepage. In order to determine these
losses and gains the stream-flow measurements were so timed that the
same water was measured repeatedly as it passed the measurement
stations on its way downstream. Samples taken at the times of these
measurements gave indications of inflow of water different in chem-
ica] character from that already in the river. Besides giving some
indication as to the chemical character of the inflowing water, the
analyses of these samples showed appreciable changes in the chemical
character of the river water for some sections of river in which no
gain or even a loss in flow was shown by the discharge measurements,
indicating inflow in a part of the section compensated for by outflow
in another part of the section.

The tabulated results of the seepage studies in the area show analy-
ses of water samples and the corresponding discharges of the river for
several sampling points. Seepage measurements were made at peri-
ods of comparatively low flow, and the samples collected at low flow
do not represent the concentration of the river at times of high dis-
charge. During periods when the discharge is high, discharge meas-
urements are of little value for determining seepage gains and losses.
It is likely that concentrations of dissolved matter in the river at
high flow are much lower than at low flow. It seems likely also that
the analyses for Gila River between Blue Creek and the bridge on
United States Highway 666 given in this report represent fairly well
the maximum concentrations that are likely to occur in an average
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year, but that minimum and average concentrations for any year
cannot be predicted from them.

Figure 3 shows analyses of some samples collected during seepage
studies in the area in July 1940 and May 1941. The results are
expressed graphically,’® with the total dissolved solids represented by

Anglysis no. Location
10,46 Below Blue Creek . aN:d E:,d
14,51 At Duncan K NO3
18,59 At bridge on
15 U.S. Highway 666
Mg S04
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FIGURE 3.-—Analyses of water from Gila River between the mouth of Blue Creek near Virden, N. Mex.
and the highway bridge south of Clifton, Ariz.

the total height of the block. The segments of the block represent
the proportionate concentrations of the various components of the
dissolved matter, expressed in equivalents per million. These two
sets of analyses show changes that occurred as the water of the river
passed through the Duncan-Virden Valley at a time of low flow in -
the summer of 1940 and a time of somewhat higher than normal flow
in the spring of 1941. The first samples of each set were taken at the
gaging station on the river below the mouth of Blue Creek, which is
about 5 miles above the head of the valley; the next samples were
taken from the river at the Duncan highway bridge; and the last
samples were taken at the gaging station at the bridge on United

18 Collins, W, D., Graphic representation of analyses: Ind. and Eng. Chemistry, vol. 15, p. 394, 1923.
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States Highway 666 south of Clifton, about 6 miles below the lower
end of the valley.

The graphs in figure 3 and the tabulated analyses show that the
water that passes the gaging station below Blue Creek at low flow is
of low mineral content, containing chiefly bicarbonate, calcium, and
magnesium. As the water passes through the Duncan-Virden Valley
it changes in composition. Some of the water is diverted into irriga-
tion canals and applied to the land. Part of the irrigation water
generally passes downward to the water table, leaching salts from the
soil, and as the water table slopes toward the river in most parts of
the valley this water eventually returns to the river as ground-water
inflow. Ground water from other sources reaches the river in some
parts of the valley, but in other parts the river consistently loses.
water by seepage through the river-bottom materials.

During periods of low flow most or all of the water entering the
valley may be diverted above Duncan, and river flow at Duncan at
stages such.as prevailed in July 1940 is mainly composed of ground-
water inflows. The water at low flow is not highly mineralized but.
contains considerably higher concentrations of dissolved matter than
water entering the valley at its head, most of the increase consisting-
of sodium and sulfate. Below Duncan there are some additional
diversions for irrigation, and most of the time there is little ground-
water inflow for a distance of 15 miles. Beginning about. 10 miles
below Duncan, at very low stages there may be no surface flow at.
all in the river for a distance of 5 miles. About 15 miles below
Duncan the river enters a narrow rocky canyon, and near this point .
there is always secme flow. The short canyon section ends at York,
about 17 miles below Duncan, and the river continues to gain from
ground-water inflow through the 13 miles from.York to the gaging -
station at the bridge on United States Highway 666.

VARIATIONS IN FLOW BELOW DUNCAN

The variations in flow of Gila River below Duncan present an
interesting phenomenon. The formations that underlie the river bed
in this area probably are not extremely permeable, and it is doubtful
if large flows of water could be transmitted through them as under-
ground flow and returned to surface flow with the same chemical
character as before going underground. The analyses show that the
water that appeared in the river at York at times when the river
above York was dry contained less dissolved matter than and was
different in chemical character from water that passed Duncan. Al-
though the water at York was less concentrated than the water that .
passed Duncan, it contained a larger proportion of sodium and bicar-
bonate. It was also somewhat more copcentrated than the water -
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entering the valley at its head above Duncan. It seems probable
that at low stages the water in the river at York represents the
ground-water underflow of the entire Duncan-Virden Valley, probably
augmented by some underflow from Apache Creek. This water is
forced to the surface by the copstriction in the width of the valley
and a probable decrease of the depth of valley fill at the canyon
mouth. The water is similar in chemical character to that found in
wells near the head of the canyon.

The water entering the river above York contains somewhat more
sodium, chloride, and sulfate than river water entering the valley.
The decreased calcium and magnesium content of the water at York
may be due to a natural softening or base-exchange process that is
going on in the saturated valley fill. A more detailed study in the
vicinity of York should yield valuable information regarding the
sources of the inflow received by the river.

When the river above York was dry the analyses for the river at
York and at the gaging station on the bridge on United States High-
way 666 south of Clifton showed no significant difference in chemical
character or concentration of the water. This indicates that in the
13-mile stretch below the point where the river again began to flow
all of the inflow had about the same chemical character.

In May 1941, when the river was at a high stage, slight increases in
concentration occurred between the head of the valley and Duncan
and between Duncan and the gaging station near Clifton. Insufficient
data are available to determine whether increases occurred at other
times.

The tributaries of Gila River in the Duncan-Virden Valley all are
ephemeral streams. Some have small perennial flows in their upper
reaches, but they contribute water and dissolved matter to the river
through surface flow only during storm periods. The length of some
of the tributaries and their large mountainous drainage areas suggest
the possibility that there may be important quantities of underflow
in the alluvium underlying the stream channels, but not enough data
have been obtained to make reliable estimates of the quantity of
underflow in any one of them. In the 1940-41 investigations in this
area it was estimated that the total underflow of the tributaries of
the river between Blue Creek and the bridge on United States High-
way 666 was 12 second-feet.!*

GROUND WATER

Analyses 87 to 158 are of samples of ground water collected in the
Gila Basin from the mouth of Blue Creek to the bridge on United
States Highway 666. These analyses indicate that ground waters of

4 Turner, S. F. and others, op. cit., p. 137,
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the area differ econsiderably in chemical character and coneentration.
Water of low mineral content from wells near and above Virden,
N. Mex., contained less than 500 parts per million of dissolved matter,
which consisted mostly of calcium and bicarbonate. Waters from
wells in the lower part of the area, from Sheldon, Ariz., downstream,
are similar in eoneentration to those found near Virden but are gen-
erally softer than are waters near Virden. Some of the waters near
York contain mostly sodium and bicarbonate. The river water at
low flow in this lower part of the valley is similar in chemical character
to ground waters in the same area.

In the central part of the valley ground waters of high mineral
content occur, and one sample eollected from a well southeast of Dun-
can along the north side of the river and near the Arizona-New
Mexico State line eontained nearly 5,000 parts per million of dissolved
solids (analysis 99). This was the highest concentration observed
in any water sample from the area, but econcentrations of more than
1,000 parts per million of dissolved solids are common in ground
waters in an area of 7 or 8 square miles near the river east and south-
east of Dunean. Itis not possible to determine from the limited num-
ber of analyses available the exact boundaries of the areas where the
more highly mineralized waters are found. However, such areas exist
on both sides of the river, particularly on the south near the mouths
of Rainville and Railroad Washes where lake-bed deposits are exposed.
The waters from these areas contain eonsiderable quantities of sodium,
sulfate, and chloride. A spring issuing from a fault zone in lake-bed
deposits flows into Rainville Wash and eauses a small perennial flow
at the bridge across the wash on United States Highway 70 about 1
mile east of Dunean. This water, which is probably typical of the
more highly mineralized ground waters in the area, contained 1,790
parts per million of dissolved solids, which consisted largely of sodium
and sulfate. The spring water seldom reaches Gila River as surface
flow. The concentration of sodium, sulfate, and chloride in the spring
water is believed to be typieal of the more highly mineralized ground
waters in the Duncan-Virden Valley.

For comparison there are shown graphically in figure 4 analyses of
water from the spring in Rainville Wash and of water from an irriga-
tion well about 2% miles northeast of Duncan. The sample from the
well may be eonsidered representative of ground waters near Sheldon,
and it is similar in concentration to those found in the valley above
Virden.

The more highly mineralized waters in the area probably represent
drainage from irrigated lands near the river and inflow from water-
bearing strata in the lake-bed formations that underlie parts of the

879751—50——3
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EQUIVALENTS PER MILLION

Analysis Source Dote
no. N sampled
132 Spring in Rainville Wash Aug. |,1944
neor Duncan
14 Franklin irrigation district July 9, 1941
well near Duncan
207 Gillard Hot Springs May 22,1944
near Clifton
150] 218 Clifton Mineral Hat Springs Aug. it 194}
well at Clifton
259 Phelps Dodge Corp: well . Jan. 5,1944 ’
on Eagle Creek |
145 2
Na Ci
140 and and
K NO3
Mg S04
40
35
30 132
25
207
20
15
10
141
%% 259
s RR
7 i

FIGURE 4 —Analyses of ground waters from the Gila River Basin above the mouth of Bonita Creek.
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valley. These lake beds contain considerable amounts of soluble
matter, and water obtained from them should be rather highly
mineralized. )

Another characteristic of ground waters as well as surface waters
in the area is their relatively high fluoride content. Fluoride seems to
be more abundant in water from the deeper wells that are drilled into
lake-bed deposits, but it is present in significant amounts in shallower
ground waters throughout the valley. It is only in the more dilute
ground waters in the area that fluoride content is generally below 1
part per million.

Several of the ground-water sources sampled contained unusually
large amounts of nitrate. A maximum concentration of 199 parts per
million was found in a sample of highly mineralized water from a
shallow well near Duncan. The source of such a high concentration
of nitrate is not known, but rather high concentrations are common
in the shallow ground waters of the entire basin and have been found
in other parts of Arizona as well.

GILA RIVER BASIN FROM THE BRIDGE ON UNITED STATES
HIGHWAY 666 TO MOUTH OF BONITA CREEK

SURFACE WATER

At the bridge on United States Highway 666 south of Clifton, Gila
River is entrenched in a deep rock-walled canyon. The canyon is
continuous for 16 miles downstream to the mouth of Bonita Creek
near the head of Safford Valley. In this canyon section the river
receives inflow from comparatively minor ground-water sources and
from three major tributaries—San Francisco River, Eagle Creek,
and Bonita Creek. A field investigation of part of this section of the
Gila River Canyon was made during November 1940 for the purpose
of sampling the river, its tributaries, and some of the spring inflows.
Analyses 159 to 164 are for samples from Gila River in this area.
The waters of Gila River change noticeably in chemical character
between the bridge on United States Highway 666 and the mouth of
Bonita Creek. This change takes the form of a large increase in the
concentration of sodium and chloride, most of which is brought in
by San Francisco River. :

GROUND WATER

There are few wells in this area, but a number of springs occur along
Gila River. The largest of these are the Gillard Hot Springs, located
about 4 miles below the highway bridge and about 2 miles above the
mouth of San Francisco River. They consist of a series of small seeps
extending for about 150 feet along the north bank of the river. At
high stages of the stream all the seeps are under water, and even at
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low stages much of the seepage zone is flooded so that it is difficult to
estimate the volume of spring flow. From the analyses of water of
the springs and of the river above and below them and the river
discharge measured at the gaging station at the highway bridge
about 4 miles upstream on the day the samples were taken, it is esti-
mated that the flow from the seepage zone was about 400 gallons a
minute. The dissolved solids in the spring water, amounting to
1,260 parts per million, consisted mainly of sodium and chloride but
contained 10 parts per million of fluoride. (See analyses 204 to 207.)
An analysis of water from the Gillard Hot Springs, No. 207, is shown
graphically in figure 4. The water issues from a fault zone, and its
high temperature indicates that it probably rises from a considerable
depth. In April 1942 the temperature of the water discharged was
measured, and several seeps were found to have temperatures of 181°
F. This temperature, so far as is known, is considerably higher than
that of any other hot spring in the basin. On cool days a cloud of
vapor, which is visible for some distance up and down the canyon,
hangs over the seepage zone. The springs may be reached by a primi-
tive road about 5 miles long branching off from United States Highway
666 south of Clifton, but it is not always passable for automobiles.
Limited facilities for hot baths have been constructed at the springs
but have deteriorated from long disuse because of the inaccessible
location of the springs. A well has been dug to a depth of 26 feet in
the alluvium of the canyon bottom and yields hot water similar to
the spring water, but no pump has been installed on the well.

In November 1940 several other springs were observed in the canyon
of Gila River, and a few of them had temperatures somewhat above
the normal ground-water temperatures for the area. Most of the
springs in the Gila River Canyon were less concentrated than the
Gillard Hot Springs and contained less than 1,000 parts per million
of dissolved matter, which consisted mainly of sodium and chloride.
Two small thermal springs were found in the bottoms of minor can-
yons draining into Gila River between the mouths of Eagle and
Bonita Creeks. The waters were similar in concentration and char-
acter, containing less than 300 parts per million of dissolved matter,
with bicarbonate as the principal anion, a somewhat larger amount
of magnesium than calcium, and a very small amount of sodium.
Analyses for some of the springs are given. (See Nos. 203 and 209-

212.)
SAN FRANCISCO RIVER BASIN

SURFACE WATER
MAIN STREAM

San Francisco River enters Gila River from the north about 6 miles
below the gaging station on Gila River near Clifton. The San
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Francisco is the largest tributary of the Gila in the part of the basin
covered by this report. At Clifton, 8% miles above the mouth of the-
San Francisco, the drainage area is 2,790 square miles. This area is
similar in topography to that drained by Gila River in New Mexico,
which is characterized by rugged mountains and plateaus, and much
of which is at an altitude high enough to support a growth of pine
timber. Annual discharges of San Francisco River for the periods
1914-15, 1917, 1928-33, and 1936-45 measured at Clifton have ranged
from a maximum of 678,700 acre-feet in 1915 to a minimum of 50,860
acre-feet in 1944, .

Analyses 165-172 show the quality of water in San Francisco River
above Clifton at low stages of the river and probably represent the
maximum concentrations of dissolved matter that are likely to occur
in the stream above Clifton. The water contains rather small amounts
of dissolved matter, made up mostly of ealcium and magnesium
bicarbonate.

For a period of 17 months in 1943 and 1944 samples were collected
daily from San Francisco River at the site of the old Phelps Dodge
Corp. smelter, 1% miles below the gaging station op the river in Clifton.
There is little inflow between the gaging station and the sampling
point, so that discharges measured at the gaging station should repre-
sent the discharges at the sampling point. Samples were not collected
at the gage because inflow of highly mineralized waters occurs just
above it, and often the water in the river at the gaging station is not
of uniform concentration all the way across the stream. Analyses
173-191 show some of the results of the daily sampling of the river
below Clifton. The weighted average analysis for the year ended
September 30, 1944, is shown graphically in figure 5. The water
usually contained a moderate amount of dissolved mineral matter,
consisting mainly of sodium and chloride. The river water may be
rather highly mineralized at times of low flow. The dissolved matter
carried past the sampling station during the year ended September
30, 1944, amounted to 37,500 tons.

BLUE RIVER

Blue River, the largest tributary of San Francisco River, was sampled
once at low flow, at which time the water contained 344 parts per
million of dissolved matter, mainly calcium and magnesium bicar-
bonates. (See analysis 193.)

CHASE CREEK

Chase Creek, which joins San Francisco River at Clifton, is an inter-
mittent stream. It discharges no water to the San Francisco as
surface flow except during wet weather, but a perennial flow is main-
tained in parts of its course just above Clifton by springs in its bed,
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Analysis Location
no

191 Son Francisco River at Clifton, Ariz.

357 Gila River near Solomonsville, Ariz. :‘n% S‘d
390 Gila River ot Satford, Ariz. ’ K N‘b3
445 Gila River ot Byias, Ariz.
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FIGURE 5.—Weighted average analyses of water at four gaging stations in the Gila River Basin for the year
ended September 30, 1944.

drainage from abandoned mines, and waste from leaching pits oper-
ated in Chase Creek Canyon by the Phelps Dodge Corp. to remove cop-
per from the mine drainage waters. Analyses194 and 195 areof samples
of water from Chase Creek. In theupper reaches of thestream springs
occur where the underflow of the creek is forced to the surface by rock
ledges in the canyon bottom. The water from these springs is mod-
erately low in mineral content. A sample collected from one con-
tained 596 parts per million of dissolved solids, which consisted chiefly
of calcium and sulfate. Analyses of the mine drainage waters enter-
ing the creek indicate that these waters frequently contain appreciable
quantities of copper salts, both in solution and in suspension, but
that the concentrations of dissolved solids usually amount to less
than 1,000 parts per million. By treatment in the leaching pits the
copper is precipitated, and the waste water issuing from the pits con-
tains iron salts and generally some free sulfuric acid. In flowing
over the rocky stream bed some of the acid is neutralized and the iron
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oxidized and precipitated. Water flowing in the creek about 2%
miles upstream from Clifton was sampled in 1944. The water was
brown in color, owing to its iron content, and contained the equivalent
of 256 parts per million of free sulfuric acid, with a total of 1,730
parts per million of sulfate. (See analysis 194.) The flow was small,
and it disappeared into the alluvium of the creek bed about a mile
above Clifton.

The other streams in the San Franmsco River Basin were not
sampled during the investigation.

GROUND WATER

Analyses of 33 ground water samples collected in the San Francisco
Basin are tabulated in this report. About the only important devel-
opments of ground water in the basin are those at Clifton.

PHELPS DODGE CORPORATION WELL

The Phelps Dodge Corp. has drilled a well on the right bank of the
river just above the mouth of Chase Creek to obtain water for use in
the Morenci ore-treatment plant. The well was sampled at weekly
intervals for a period of about 7 months, beginning in July 1943.
Water from this well varied widely in concentration, as shown by
analyses 222-240. Its conductance ranged from 309 to 1,100 during
the period, but it was always high in sodium and chloride and gen-
erally very high in hardness. Water of this type would not be con-
sidered satisfactory for many industrial uses, but large quantities
were pumped and used in the Morenci plant in 1943 and 1944 in
processes where water of good quality was not required.

The lower concentrations of the well water occurred at times when
flow in San Francisco River was normal or above normal, and the
higher concentrations were observed after the river had been at a
rather low stage for several months. Sampling of the well water was
not continued long enough to indicate how closely the quality of
water obtained from the well was related to the volume of flow in

San Francisco River.
CLIFTON HOT SPRINGS

The well of the Clifton Mineral Hot Springs Co. is located about a
quarter of a mile below the mouth of Chase Creek, on the left bank
of San Francisco River. This well furnishes highly mineralized water
at a temperature of about 130° F. for mineral baths and the municipal
swimming pool. The water is obtained from the river alluvium at a
shallow depth. It was sampled several times from 1941 to 1944, and
the analyses are tabulated on pages 82-83. The water was variable in
concentration but always was highly mineralized. It contained large
amounts of sodium, calcium, and chloride but only small quantities
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of other ions. An analysis of water from the well is shown graphically
in figure 4.

Some seepage springs along the river, which were sampled several
times, discharge water of the same chemical character as the well
water. An analysis of water from the Clifton Hot Springs was pub-
lished in 1905.%* Analyses for samples collected from the springs
and the well from 1940 to 1944 are numbered 213-221 in the tables
of analyses. The high temperature and high mineralization of the
water from the Clifton Hot Springs indicate that the water comes
from a deep-seated source. It probably rises along a fault zone and
enters the alluvium in the bottom of the San Francisco Canyon, from
whence it seeps into the river or is removed by pumping.

RELATIONSHIP OF CLIFTON HOT SPRINGS TO QUALITY OF WATER IN SAN FRANCISCO RIVER

The change in the chemical character of the water of San Francisco
River as it passes through Clifton has been noted by early investi-
gators.”® The change is believed to be caused by inflow from the
Clifton Hot Springs. Between 1940 and 1944 a series of observations
was made to determine the amount of the change in concentration of
the river water. The visible inflow from the Clifton Hot Springs is
usually small. When first visited in 1940 a number of small seeps
were visible in the river bottom near the Southern Pacific depot in
Clifton, but on two visits to the springs in 1944 there was no visible
inflow in the section. A rather large volume of water is probably
discharged into the river from spring openings under the water sur-
face, however, but the only evidence of this inflow is the increase in
concentration of the river waters in the area. The gaging station on
the river just below the seepage zone provides a measure of the com-
bined river and spring flow, and from gaging station records and
analyses of samples taken at about the same time from the river above
Clifton and below the spring zone and from the springs it is possible
to compute the flow of the springs and the load of dissolved solids
they contribute to the river. The results of the computations are
tabulated below.

Computed spring Computed salf load
discharge of springs
(second-feet) (tons per day)
Oct. 30,1940 _________________________ 2.7 65
Aug. 131, 1941 ____ 2.9 70
June 15, 1943 __ _____________________. 2.9 69
Jan. 10, 1944_________________________. 2.1 65
Aug. 1,1944______ . .9 24
Nov. 1, 1944 __ . 1.2 32

18 Lindgren, Waldemar, U. S. Geol. Survey Geol. Atlas, Clifton folio (no. 129), p. 13, 1905.

16 Lindgren, Waldemar, the copper deposits of the Clifton Morenci district, Ariz.: U, S. Geol. Survey
Prof. Paper 43, p. 51, 1905.
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On August 11, 1941, the river flow was measured twice with a
current meter at both the upper and lower sampling points. The
averages of these two measurements at each sampling point indicated
an increase of river flow in the spring zone amounting to 2.5 second-
feet, which checks closely with the computed spring flow of 2.9
second-feet.

The tonnage of dissolved matter contributed by the springs was an
appreciable part of the daily mean load of 103 tons carried by the
river past the sampling station below Clifton during the year ended
September 30, 1944. The sodium chloride in the spring water had
a significant effect on the chemical character of the waters of both
San Francisco River and Gila River below the San Francisco.

APPARENT DECREASE IN SPRING FLOW IN 1944

From data collected in the Clifton area in 1944 it appears that the
discharge of the Clifton Hot Springs into the river was less in that
year than at previous times for which data were obtained. The dis-
charge of highly mineralized water from the fault zone into the river
alluvium probably is fairly constant, but some of the water may have
been removed from the alluvium before it could seep out into the
river. The analyses of samples from the Phelps Dodge well at Clifton
indicate that it yields highly mineralized water similar in chemical
character to water obtained from the spring zone a short distance
down the river. It seems probable that at least some of the water
obtained from this well comes from the same source as that supplying
the springs. The continuous heavy pumping of the well in 1944 may
have lowered the hydrostatic head of highly mineralized water in
the spring zone enough to reduce the outflow into the river. With
lower rates of pumping at the well it is likely that the spring flow
would again reach the amounts computed in 1940, 1941, and 1943.

The apparent decrease in spring flow caused by pumping suggests
the possibility of preventing at least a part of the water of the Clifton
Hot Springs from entering the river. A much more detailed investi-
gation of the Clifton vicinity would be needed to determine whether a
program of disposing of the highly mineralized water by pumping or
other means would be feasible or economically justifiable. If the
water of the Clifton Hot Springs could be completely prevented
from reaching the river, Gila River water available to the Safford
Valley water users would be considerably improved in quality and
only slightly reduced in quantity.

OTHER SPRINGS

Other hot springs are reported to exist above Clifton in the San

Francisco River Basin,” but they were not visited by the writer.

17 Stearns, N. D., Stearns, H, T., and Waring, G. A., op. cit., pp. 168-169.
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Because of the low mineral content of Blue River and of San Francisco
River above Clifton, even at low flow, it seems unlikely that any springs
along the upper reaches of these streams contribute appreciable
quantities of dissolved matter to the river.

EAGLE CREEK BASIN
SURFACE WATER
EAGLE CREEK

Eagle Creek, a perennial stream,joins Gila River about 2 miles
below the mouth of San Francisco River. It drains a mountainous
area west of and similar in topography to the San Francisco drainage
basin.

Samples were collected from the creek daily for about 9 months
beginning in July 1943. They were taken about 10 miles west of
Morenci at the Phelps Dodge Corp. pumping plant, which furnishes
water for the operations at Morenci. The water of Eagle Creek at
low stages seldom contains much more than 300 parts per million of
dissolved mineral matter, and during flood stages it is even less con-
centrated. Most of the dissolved matter consists of calcium, magne-
sium, and bicarbonate. No gaging station was maintained on Eagle
Creek by the Geological Survey during the investigation; hence no
weighted average analyses or loads of dissolved solids could be com-
puted for the stream. A sample taken at the mouth of Eagle Creek
at low flow indicates that there is no appreciable change inchemical
character or concentration of its water between the Phelps Dodge
pumping station and the mouth of the creek. FEagle Creek, therefore,
contributes water of low mineral content to Gila River. No analyses
are available for other streams in the basin of Eagle Creek.

GROUND WATER

A series of small hot springs is reported to exist in the canyon of
Eagle Creek near the Phelps Dodge Corp. pumping plant,”® but no
analyses for them are available. Near the site of the diversion from
Eagle Creek a well has been drilled in the alluvium of the canyon of -
Eagle Creek to obtain water for the public supply of Morenci. The
well was sampled at weekly intervals for 7 months, beginning in July
1943 (analyses 246-263). Water from this well was fairly constant
in composition and similar in chemical character to the surface flow
in the creek, except that the well water contained slightly more sodium
and fluoride. The well water contained about 350 parts per million
of dissolved solids, consisting chiefly of sodium, calcium, and bicar-
bonate. A typical analysis of the water from the well, together with
analyses of other ground waters of the Gila River Basin, is shown
graphically in figure 4. Since the well water is reported to have a,

18 Stearns, N. D., Stearns, H, T., and W§ring, @G, A, op. cit., p. 116.
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temperature as high as 90° F. at times, some of the water may come
from the source that supplies the hot springs reported in the area.
No other samples of ground waters were obtained in the basin of

Eagle Creek.
BONITA CREEK BASIN

SURFACE WATER
BONITA CREEK

Bonita Creek enters Gila River about 5 miles below the mouth of
Eagle Creek and about 2 miles above the head of the Safford Valley.
It is a perennial stream in its lower reaches and drains an area south-
east of the Eagle Creek Basin, which has a similar topography. No
gaging station existed on Bonita Creek during the investigation,
and, because of the inaccessibility of the creek, only one sample was
obtained directly from it. However, about 5 miles above the mouth
there is an infiltration gallery, which collects water for a pipe line
extending down the creek and the Gila River Valley to Safford, where
the water is used as the public supply. A number of samples collected
from the tap and analyzed in the Geological Survey Laboratory in
Safford give an indication of the quality of the combined surface flow
and underflow of the creek. These analyses show that the water in
Bonita Creek is similar in character to that of Eagle Creek and that
it generally contains about 300 parts per million of dissolved matter
consisting chiefly of calcium and magnesium bicarbonates. A sample
taken at flood stage contained 139 parts per million of dissolved solids.

GROUND WATER

No analyses are available for ground waters in the Bonita Creek
Basin except those for the combined ground and surface water rep-
resented by the Safford public supply. Various springs are reported
to exist in the area, but none were visited. :

SAN SIMON BASIN

SURFACE WATER
SAN SIMON CREEK

The drainage area of San Simon Creek above the gaging station on
the creek near Solomonsville, 2% miles above its mouth, is 2,280 square
miles. In area this valley comprises a major part of the basin of
Gila River above Coolidge Dam. However, in most of the San
Simon Basin there is little rainfall, and for this reason the annual
runoff of San Simon Creek is normally very much smaller than that
of San Francisco River, which drains an area only slightly larger but
with heavier precipitation. There is usually flow in San Simon Creek
only during storm periods. Annual discharges at the gage near
Solomonsville from 1935 to 1943 ranged from 2,600 to 16,000 acre-feet.
Irrigation waste water often enters the creek in small quantities below
the gaging station.
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No samples of flood flows were taken directly from San Simon
Creek, but a few analyses for Gila River at Safford are available for
times when the flow in the river at Safford was practically all coming
from floods in San Simon Creek. (See analyses 264-269.) These
analyses indicate that flood waters from San Simon Creek contain
500 to 900 parts per million of dissolved matter, which is a fairly high
concentration for flood water compared with flood runoff in other
areas of the Gila River Basin. The dissolved matter consists mainly
of sodium, chloride, bicarbonate, and sulfate, but the chemical
character of water from flood flows originating in different parts of the
San Simon Basin may vary considerably. The high percentage of
sodium in the water from San Simon Creek makes it less desirable for
irrigation than flood waters from most other tributaries that have
been sampled.

Another characteristic of surface flow from San Simon Creek is its
high sediment content; at times when flood flows originated in San
Simon Creek the water in Gila River at Safford often contained more
than 10 percent of sediment by weight. The sediment is very finely
divided, yellowish brown in color, and settles very slowly. It is
generally believed by farmers in the Safford Valley that the water
from San Simon Creek is inferior in quality for irrigation purposes
and that the suspended matter it contains is damaging to their land

and crops.
GROUND WATER

Ground water has been developed for irrigation in several parts of
the San Simon Basin. These areas are near Rodeo, N. Mex., at the
head of the creek; near San Simon, Ariz., in the upper part of the
basin; and locally along the eastern and western sides of the lower end
of the basin where it merges with the Safford Valley. The lowermost
developments and those near the town of San Simon use water from
flowing wells, which have been successfully drilled in these areas.

RODEO AREA

A few analyses of ground water in the area near Rodeo were pub-
lished in 1919.® These analyses indicate that the ground water is
low in dissolved mineral matter, which consists largely of sodium
and bicarbonate.

SAN SIMON ARTESIAN BASIN

In the artesian area near the town of San Simon 55 samples were
obtained in 1940 and 1941 from flowing wells and 3 samples from
shallow nonartesian wells. Analyses of these samples, Nos. 270-333,
show that none of the artesian waters sampled in the vicinity of the

19 Schwennessen, A. T., Ground water in San Simon Valley, Ariz. and N. Mex.: U. S. Geol. Survey
‘Water-Supply Paper 425-A, p. 21. 1919.
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town of San Simon had high concentrations of dissolved matter.
Two distinct types of water were obtained from the artesian wells in
this area. Kast of San Simon Creek and in the southeastern part of
the artesian basin the water obtained from the deep wells contained
mostly ealcium and bicarbonate. In the western part of the area of
flowing wells the waters contained more sodium than calcium and
magnesium. Bicarbonate was the usual predominating anion, but
some waters contained moderate amounts of sulfate. An analysis of
a water of each type is shown graphically in figure 6. .

The two types of water obtained from drtesian wells near San Simon
may have resulted from different origins of the valley-fill deposits in
the area. Most of the fill east of San Simon Creek presumably was
derived from the Peloncillo Mountains east of the basin. These
mountains have large areas of volcanic rocks containing calcium and
magnesium. The fill in the western part of the area probably origi-
nated in the granitic rocks of the Dos Cabezas range to the west.

Almost all the ground water in the San Simon artesian area contains
relatively large amounts of fluoride. Some of the sodium-bicarbonate
type of artesian waters in the western part of the area were found
to be exceptionally high in fluoride, one sample having a concentration
of 38 parts per million. This sample was obtained from an abandoned
artesian well that yielded a small flow of warm water containing less
than 500 parts per million of total dissolved matter. This is an unusual
water, as its fluoride concentfration is higher than has been found in
any other part of the Gila River Basin.

The shallow ground waters in the vicinity of the town of San Simon
were not intensively studied, but it appears from the three available
analyses that the shallow waters may contain considerably more
dissolved matter than the artesian waters. The sodium, sulfate, and
chloride concentrations of these waters are rather high, and the
fluoride content is high enough to make the water objectionable for
domestic use. It is likely that there is considerable variation in the
composition of shallow waters in the vicinity of San Simon.

LOWER SAN SIMON AREA

In the lower part of the San Simon drainage basin there are areas
where it is reported difficult to find ground water of satisfactory quality
for livestock, but during this investigation no waters of excessive
concentrations were found. Samples from some nonflowing artesian
wells in the lower part of the valley contained about 1,000 parts per
million of dissolved matter. These waters were soft, containing little
calcium or magnesium but considerable amounts of sodium, chloride,
and sulfate and, in some instances, considerable amounts of bicarbon-
ate. At the extreme lower end of the drainage area of San Simon
Creek some of the shallow ground waters sampled were rather con-
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FIGURE 6.—Analyses of ground waters from the Gila River Basin below the mouth of Bonita Creek.
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centrated, one sample containing more than 6,000 parts per million
of dissolved matter. In the southeastern part of the lower San Simon
drainage basin several nonflowing artesian wells have been drilled.
One well has a large flow of warm water, which has been used in recent,
years for small-scale irrigation. The water contains more than
90 percent of sodium with a total solids content of about 1,000 parts
per million.

GILA RIVER BASIN FROM MOUTH OF BONITA CREEK TO CALVA
SURFACE WATER

Analyses 344 to 450 provide a summary of the chemical character
of Gila River waters between the mouth of Bonita Creek and the
Southern Pacific Railroad bridge at Calva, as shown by analyses of
samples collected during the period from 1940 to 1944. - Additional
analyses for some of the sampling points in the area for the period
have been published in the annual reports on quality of surface waters
of the United States—Water-Supply Papers 942, 950, 970, 1022,
and 1030.

GILA RIVER FROM SOLOMOKSVILLE GAGING STATION TO CALVA

Samples taken at the gaging station just below the mouth of Bonita
Creek and at the gaging station near Solomonsville, 3 miles down-
stream, indicate the chemical character of Gila River water at the
upper end of the area. Below the gaging station near Solomonsville
large amounts of water are diverted from the river for irrigation, and
the river receives considerable inflow from ground water and from
irrigation return flow, so that a large increase occurs in the concentra-
tion of dissolved matter in the river water. Samples taken at or
near the gage at Calva indicate the chemical character of water leaving
the area. The samples taken at Bylas resemble closely in chemical
character the water passing Calva, 10 miles downstream, and the
discharges measured at Calva were used with the Bylas analyses to
compute a weighted average. There is rarely any increase in flow of
the river between Bylas and Calva. Samples taken from the river
at points between Bonita Creek and Calva indicate the extent of and
the locations where the changes in chemical character occur.

The best over-all indication of the changes that occur in the chem-
ical character of river waters in this part of the basin is found in the
weighted average analyses for the samples collected daily at the gaging
stations near Solomonsville, at Safford, and at Bylas for the year ended
September 30, 1944. These analyses are shown graphically in figure
5 and are Nos. 357, 390, and 445 in the tables. An indication of the
chemical character of the water leaving the Duncan-Virden Valley
can be obtained from figure 3, although no weighted average analyses
are available. The chloride concentration of this water, which is
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comparatively low, is greatly increased by the inflow of water from:
San Francisco River. The resultant Gila River water that enters the.
Safford Valley at the gaging station near Solomonsville contains a
rather large percentage of chloride, although it is somewhat lower-
than the percentage of chloride in San Francisco River water.

In general the mineral matter contributed to Gila River in its
passage through Safford Valley consists largely of sodium, chloride,
and sulfate. 'This is well illustrated by the gain in sodium and chlo--
ride between Solomonsville and Bylas. During the year ended Sep-
tember 30, 1944, the river water passing the gaging station near-
Solomonsville contained, on the average, 454 parts per million of
dissolved solids, consisting mainly of sodium, calcium, chloride, and
bicarbonate. The water passing Solomonsville was diverted to a.
large extent for irrigation in the upper part of the Safford Valley, so
that only about half as much water passed Safford in the river as
entered the valley at Solomonsville. Three irrigation canals bypass
the Safford gaging station and carry a large volume of water. Part.
of the water passing Safford in the river was contributed by inflow
of dilute flood waters below the Solomonsville gage. There are several
tributaries in this section, of which San Simon Creek is the largest,
but none of them have perennial flows. The river water passing-
Safford during the 1944 water year was about 10 percent less concen-
trated than the water passing the Solomonsville gaging station during-
that period, but the water at Safford was slightly different in character,
containing a larger proportion of sodium, somewhat more bicarbonate
and sulfate, and less chloride.

Most of the observed change in chemical character of the river water-
takes place between Safford and Calva. Below Safford, although
additional diversions are made for irrigation, the river receives more
inflow from ground-water and surface-water sources than is diverted.
As a result, the total flow of the river leaving the valley at Calva
during the year ended September 30, 1944, was about 9 percent more
than the flow that passed Safford during the year. However, because
of the large diversions above Safford, the flow at Calva was 40 percent
less than the flow that entered the valley at the gaging station near
Solomonsville. The concentration of dissolved solids in the water
leaving the valley was more than double that of the water entering-
the valley in Gila River. Computed from the analyses and the dis-
charge records, the total load of dissolved solids passing the Solomons-
ville station during the year was 84,100 tons, the amount passing
Safford in the river was 42,200 tons, and the amount leaving the valley
at Calva was 105,000 tons, a net increase in load through the valley
of 20,900 tons. The significance of the increase cannot be definitely-
stated on the basis of the records for this one year.
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The runoff for the 1944 water year for Gila River was lower than
normal, and it is likely that the increase in load of dissolved matter
might be different in other years. Weighted average analyses for
Safford are available for the water years 1941 to 1944. (See analyses
381, 384, 387, and 390.) It should be noted that the concentration
of the water passing the Safford station is lower for years of high dis-
charge. No data are available for the other two stations, except for
1944.

The changes in chemical character of the river water as it passes
through Safford Valley are shown by the analyses of samples collected
at several additional sampling points. Maximum and minimum con-
centrations observed during 12 months or shorter periods are shown
for stations at which samples were collected at irregular intervals.
Most of these stations were located in the lower part of the valley
between Thatcher and Calva and were operated during part of 1943
and 1944, but one station above and two below Safford were operated
intermittently for a time during 1940 and 1941. It was not possible
to make weighted average analyses for these stations because of in-
complete discharge data and infrequent sampling. However, the
highest concentrations of dissolved matter were found in the river
water passing the gaging station at Fort Thomas at times of low flow.
There was an increase in concentration as the water passed from Saf-
ford to Fort Thomas, and a maximum concentration of more than
6,000 parts per million was observed at Fort Thomas in the summer
of 1944. Below Fort Thomas the maximums observed were lower
because the ground water inflows occurring below Fort Thomas were
of less concentrated water than those farther upstream.

SEEPAGE STUDIES

At times when studies were being made of seepage gains and losses
of Gila River between Bonita Creek and Calva, water samples were
collected at each river measuring point. Analyses of these samples
indicate the changes in the chemical character of the waters of the
Gila River that occur at low flow in this part of the basin. Two
typical sets of analyses, those for the October 1940 and June 1944
observations, have been reproduced in graphic form in figure 7.
Tabulated analyses 451 to 812 include results for all samples collected
in the seepage studies.

When the first seepage measurements were made in 1940 the upper-
most gaging station on the river in Safford Valley was that below
Bonita Creek. This gage was abandoned in 1941 and replaced by a
station 3.8 miles downstream, referred to as “Gila River near Solo-
monsville, Ariz.” The lower gaging station was used as the initial

point for reporting mileage between stations in the seepage measure-
879751—50—4
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ments made after 1941. The meandering of the river channel caused
changes in the river distances between some of the stations between
1941 and 1943; consequently, different mileage figures are shown for
certain reaches after 1941.

Discharge values reported in the tables are those actually measured.
Discharge values for seepage measurements made in 1943 and 1944
were adjusted for use in certain computations discussed in another
report,® and the adjusted values are given in that report.

One of the first sets of seepage measurements was made during the
period October 16-25, 1940. On October 16 the river just below the
mouth of Bonita Creek had a discharge of 154 second-feet and a con-
centration of 498 parts per million of dissolved solids, about half of
which was sodium and chloride. The river gained somewhat in flow
in the 9 miles from this point to the San Jose Canal wasteway, but the
water showed no significant changes in chemical character or concen-
tration. Any inflow in this reach must have been of about the same
character as the water already in the river. From the San Jose Canal
wasteway to the mouth of San Simon Creek there was an increase of
20 parts per million in dissolved solids, which was probably caused
by ground-water inflow in this reach of the river. Little change in
the concentration was noted from San Simon Creek to Safford. From
Safford to the Smithville Canal heading a 12-percent increase in dis-
solved matter was observed, which was composed largely of sodium
and chloride. Below Safford, inflows due to return drainage from
irrigated lands began to appear, most of which contained consider-
able amounts of sodium and chloride. At Pima, 28 miles below the
gaging station at the head of the valley, the chemical character of the
water in the river was strongly affected by ground-water inflows. The
concentration of dissolved solids increased 50 percent over the concen-
tration observed below the mouth of Bonita Creek. However, most
of the water originally in the river at the head of the valley had been
diverted, so that the flow at Pima was only about a third that at the
head of the valley. Most of the inflow of ground water reaching the
river above Pima represented irrigation return flow.

Between Pima and Fort Thomas, a distance of about 16 miles, a
further increase of about 90 percent in the concentration of dissolved
solids occurred. Most of the increase was in sodium, chloride, and
sulfate, although increases in concentrations of all ions except bicar-
bonate were observed. The maximum concentration for this series
of samples, 2,000 parts per million, was found in a sample collected
at the Geronimo crossing 6 miles below Fort Thomas. The concen-
tration of inflowing water in this area was lower than that of the river

% Gatewood, J. 8., Robinson, T. W,, Colby, B. R., Hem, J. D., and Halpenny, L. C., Use of water by
bottom-land vegetation in lower Safford Valley, Ariz.: U. 8. Geol. Survey Water-Supply Paper 1103,
pD. 96-101, 1950.
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water at the Geronimo crossing, so that by the time the river water
reached Bylas, 6% miles farther downstream, it had a lower concentra-
tion than at Geronime. In the lower 4 or 5 miles of this reach the
river flow decreased and was less at Bylas than at the Geronimo cross-
ing. However, as there is a definite decrease in the concentration of
the water in the reach, there must have been some inflow, probably
in the upper part of the reach, which was smaller in amount than the
outflow farther downstream. No further changes in the chemical
character of the water occurred from Bylas to Calva. For the entire
distance of 67 miles of river, from Bonita Creek to Calva, there was
a net gain during this series of measurements of 51.6 second-feet and
an increase of more than 350 percent in concentration of dissolved
solids.

The measurements begun on February 14, 1944, represent a different
condition, one in.which the ground-water levels in the valley were
high and inflow was at a maximum. The measurements, however,
covered only the lower part of the valley, from Thatcher to Calva.
The river above Thatcher had received some ground water inflow,
but the amount was small compared with quantities reaching it
farther downstream. Between Thatcher and Pima the water in-
creased in concentration of dissolved solids from 717 to 863 parts per
million. The increase was mainly in sodium, chloride, and bicar-
bonate and occurred even though a considerable quantity of dilute
surface water entered the river in the reach. The net gain from
ground-water inflow for the reach was computed to be 22.8 second-feet.

From Pima to the Eden crossing, a distance of about 7 miles,
there was a further gain in flow of 18.7 second-feet, owing to ground
water inflow, and an increase of about 85 percent in the concentration
of dissolved solids. The increases were in sodium, sulfate, and
chloride.

Between the Eden crossing and the gaging station at Fort Thomas
there was a ground water inflow of 11.8 second-feet, and the con-
centration of dissolved matter increased to 2,200 parts per million
at Fort Thomas, which was nearly 40 percent more than that at.
Eden crossing. The increase was chiefly in sodium and chloride.
At that point the study was stopped and was resumed on February
18. During the intervening 2 days the river at Fort Thomas had
decreased in flow by about half, and the concentration of dissolved
solids in the water on February 18 was 3,370 parts per million. The
maximum concentration of dissolved solids for the February 1944
measurements, 3,500 parts per million, was found in a sample collected
at the gaging station near Geronimo, 3.9 miles below Fort Thomas.
The river continued to gain in flow from Fort Thomas to the Calva.
gaging station, but the concentration of total dissolved solids de-
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«creased progressively, reaching 2,580 parts per million at Calva,
‘which indicated that the inflow was less concentrated than the river
‘water.

In the February 1944 set of measurements the discharge of the
Tiver increased by 84.5 second-feet, owing to ground-water inflows
between Thatcher and Calva. The dissolved solids concentration
increased by more than 300 percent in the reach.

During the period June 19-23, 1944, the river was at a very low
stage, and as a result of dry weather and heavy pumping ground-water
levels were low, so that inflow to the river was small. The seepage
measurements were begun at the gaging station near Solomonsville
on June 19. The river at that point had a flow of 49.2 second-feet,
and the water contained 660 parts per million of dissolved solids. No
change in concentration occurred as the water moved downstream
to the San Jose Canal heading, where the entire flow of the river was
diverted into the canal. Below the diversion the river was dry for
2.5 miles. Seepage of ground water into the river above the mouth
of San Simon Creek caused a small flow, which contained 806 parts
per million of dissolved solids, a 25 percent increase in concentration
over water in the river at the head of the valley. The seepage con-
tained more sodium, magnesium, and sulfate than the original water.
This surface flow ceased before it reached Safford, where the river
was dry.

At Thatcher a flow amounting to 0.9 second-foot, which contained
1,490 parts per million of dissolved solids, mostly sodium and chloride,
resulted from ground water inflows. This surface flow ceased below
Thatcher. Between Thatcher and Pima, however, ground-water
inflows entered the river, causing a flow of 3 second-feet in the river
channel at Pima. This water had a concentration of 1,760 parts per
million of dissolved matter. Most of this water was diverted between
Pima and the Eden crossing, so that at the crossing the river had a
flow of only 0.1 second-foot. The river water at the Eden crossing
contained 2,240 parts per million of dissolved matter, most of which
was sodium and chloride. Between the Eden crossing and Fort
‘Thomas some highly mineralized ground water entered the river,
and at Fort Thomas the river flow was 1.1 second-feet and the water
contained 6,020 parts per million of dissolved solids, or more than
twice as much as at Eden crossing.

Below Fort Thomas there was inflow of ground water with a lower
mineral content, and at the Geronimo crossing, 6.4 miles below Fort
Thomas, the river had a flow of 7.2 second-feet and a concentration
of 2,580 parts per million. Below the Geronimo crossing there was
no further inflow large enough to affect the concentration of the
water appreciably, and the river water at Bylas was of about the
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same concentration as that at the Geronimo crossing. Flow decreased
below Bylas, and at the Calva gaging station there was no flow at
all in the river.

The low-flow measurements and analyses indicate that there is
always ground-water inflow to Gila River in parts of the Safford
Valley. The inflow generally consists of water containing relatively
large amounts of dissolved mineral matter, and as a result the river
gains considerable amounts of sodium and chloride in its passage
through the valley. The principal zones of inflow to the river are
in the vicinity of Pima in a reach of about 7 miles and between Fort
Thomas and the Geronimo crossing in a reach of about 63 miles.
Significant gains of water and changes in dissolved mineral matter
occurred in both these areas even at lowest river discharge.

TRIBUTARY WASHES

No perennial streams enter Gila River in the Safford Valley.
However, there are a number of tributaries in the valley that carry
water during storm periods, and some of these are perennial streams
in their upper reaches at high altitudes. This report contains some
analyses of the samples that have heen collected from these washes,
some from their upper reaches when the streams were carrying water
from melting snow and others from flood waters originating from
heavy local rains.

The samples of water from the upper reaches of the streams during
the spring runoff period give an indication of the quality of the
water that recharges the aquifers in the older fill cropping out near
the mountains. No appreciable amount of this water reached the
river as surface flow even in 1941, a year of unusually large runoff,
because of the large losses from the streams in the recharge areas.
The content of dissolved matter was very low for all samples from
the upper reaches of these tributaries.

The samples taken during flood flows in the lower reaches of the
washes indicate that at times some of the washes in the area may
discharge water to the river containing appreciable amounts of dis-
solved salts and suspended sediment. This is particularly true of
San Simon Creek and Matthews Wash. The latter drains an ex-
tensive area of badlands in the Tertiary and Pleistocene valley-fill
deposits where soluble matter probably is relatively abundant.

Considerable amounts of irrigation waste water and surface drainage
from irrigated land at times enter the river from both natural and
artificial channels. The quality of the river water at low stages may
for short periods be considerably influenced by these inflows, but the
inflows are extremely variable, and individual ones often last only a
few hours.
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GROUND WATER

The study of the quality of ground water in the Safford Valley was
more detailed than in the rest of the Gila River Basin, and a large
proportion of the analyses in this report therefore is of samples col-
lected in this area. A large number of wells and springs in the Safford
Valley are owned by residents and used for various purposes. In
addition, more than 1,300 shallow observation wells were driven
during the investigation for observation of water-table fluctuations
and for the collection of water samples. Between 1940 and 1944
most of the wells and springs in the valley were sampled at least once,
and many were sampled two or more times.

There are two water-bearing formations of major importance in the
valley. Most of the wells obtain water from the widespread sand
and gravel layers in the Recent alluvial fill of thie inner cultivated
valley. This material has been deposited by the river and its tribu-
taries to a maximum depth in most places of less than 100 feet in a
trough a quarter of a mile to nearly 3 miles wide carved in the under-
lying Tertiary and Pleistocene valley fill. Practically all the wells
in the Safford Valley have depths of 100 feet or less and obtain water
from this Recent alluvium. Wells with depths much over 100 feet
and all flowing wells obtain water from the aquifers in the underlying
Tertiary and Pleistocene valley fill.

WATER FROM RECENT ALLUVIUM

In most places water from the Recent alluvium differs in chiemical
character from water from the lake-bed or other Tertiary and Pleisto-
cene fill deposits. The shallow ground waters from various parts of
the valley, however, differ greatly in chemical character and con-
centration, and in a few instances water from a single well hias been
known to change 50 percent or more in concentration over a period
of a few months,

A map showing dissolved mineral content of ground water in Recent
alluvium from Thatcher to the east line of the San Carlos Indian
Reservation is included in another report.? This map shows condi-
tions existing in 1944. '

Bonita Creek to San Jose Dam.—In the upper part of thie valley
above the San Jose diversion dam, northeast of Solomonsville, tlie
waters of the Recent alluvium contain 500 to 1,000 parts per million
of dissolved solids. The water is similar in composition to the water
of the Tiver at low flow in this part of the valley. Generally the main
constituents are sodium, calcium, chloride, and bicarbonate, but the
more highly mineralized waters contain relatively larger amounts of
sodium and chloride. Large quantities of sodium and chloride are

21 Gatewood, J. 8., Robinson, T. W,, Colby, B. R., Hem, J. D., and Halpenny, L. C., op. cit., pl. 5.
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found in most of the more concentrated ground waters of Safford
Valley.

San Jose Dam to Safford.—Between the San Jose diversion dam and
Safford the ground waters are somewhat more highly mineralized than
those near the head of the valley, containing increased amounts of
sodium and chloride, but in most places in this part of the valley total
mineral content of ground water seldom exceeds 1,500 parts per mil-
lion. However, there is a zone of highly mineralized water about a
mile wide and 4 miles long extending northwestward along theé
Southern Pacific right-of-way from a point about 2% miles above the
mouth of San Simon Creek nearly to Safford. Near San Simon Creek
the mineral content of ground waters in this zone is more than 5,000
parts per million, but it decreases to the northwest where, near
Safford, dissolved solids are only about 2,000 parts per million.

Safford to Pima.—From Safford to Pima, along the south side of
the river, concentrations of dissolved mineral matter in the ground
water generally range from 1,000 to 2,000 parts per million. On the
north side of the river in this part of the valley concentrations are
somewhat higher than on the south, particularly near the mesa, and
in places reach 3,000 parts per million. Water in this part of the
valley contains increased amounts of sodium, chloride, and sulfate.
The bicarbonate content of many of the ground waters is unusually
high; several samples were found that contained more than 800 parts
per miilion. Some of the waters contained unusually large amounts
of nitrate.

Pima to Markham Wash.—Near the mouth of Cottonwood Wash,
which enters the river from the south at Pima, and along the south side
of the river there is an area extending downstream for almost 2 miles
from Pima where the ground water contains 500 to 1,000 parts per
million of dissolved matter. The water is of lower mineral content
near the river and of higher mineral content along the extreme southern
edge of the irrigated land in the valley. The rather low mineral
content of the water near the river probably is caused by the underflow
of Cottonwood Wash. Along the north side of the river below Pima
the ground water is more highly mineralized than on the south side,
with the concentration increasing downstream to the mouth of
Markham Wash, about 5 miles below Pima. In places the ground
water near the mouth of Markham Wash may contain as much as
9,000 parts per million of dissolved solids, and it sometimes contains
nearly as much sulfate as chloride, which is somewhat unusual for the
Safford Valley. Sodium is the predominant cation. On the south
side of the river from about 2 miles below Pima downstream to
Markham Wash increases in concentration occur, and in places near
the mesa there are small areas where ground waters have concentra-
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tions as high as 4,000 parts per million of dissolved solids, mainly
sodium and chloride.

Markham Wash to Fort Thomas.—Below the mouth of Markham
Wash the ground water on the north side of the valley is of somewhat
better quality than that just above the wash. For about 2 miles
down the valley the concentration of dissolved solids in the ground
water ranges from 1,500 to 2,000 parts per million. Below this area
the ground water increases in mineralization downstream until
opposite the gaging station near Ashurst, about 7 miles below
Markham Wash, it has a concentration of nearly 8,000 parts per
million of dissolved matter, consisting mainly of sodium and chloride.
Along the south side of the river for about 3 miles below Markham
Wash the ground water contains 1,500 to 3,000 parts per million of
dissolved matter, the higher concentrations occurring in localized
small areas and near the mesa, and here also the more concentrated
waters contain large amounts of sodium and chloride. Farther
downstream concentrated ground waters are found over a large
area, and the concentrations are higher than those found in ground
waters near Markham Wash. From a point about 3 miles below the
wash to Fort Thomas nearly all the ground water on the south side
of the valley has a high mineral content, concentrations of more
than 10,000 parts per million occurring in places. These waters
are of the sodium chloride type and because of their high mineral
content are totally unusable.

At Fort Thomas near Black Rock Wash there is a small area with
ground water of low mineral content. Wells in the wash flood plain
south of Fort Thomas yield some of the best water in the basin.
It has a dissolved mineral content of less than 200 parts per million,
most of which is calcium and bicarbonate. Where this ground water
leaves the wash flood plain and enters the alluvium of the Gila River
Valley there is a small area of ground water similar in character
to that found in the ground water of the wash flood plain, but the
effect of dilution decreases with distance from the wash. The size
of the area of ground water of low mineral content at the mouth of
this wash is variable and seems to be dependent on precipitation and
runoff in the wash drainage area. As much as a year may be required
before effects of heavy rains are noticeable in the enlargement of the
area of dilute ground water at the edge of the river valley near the
wash. The quality of water from individual wells in this area has
changed rather rapidly at times when the amount of underflow
of the wash changes.

Along the north side of the river, from the gaging station near
Ashurst to Fort Thomas, the ground water generally is highly miner-
alized and similar in composition to that on the south side of the valley,
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containing large amounts of sodium and chloride. However, near
the north edge of the irrigated land, ground waters with concentrations
of 3,500 parts per million of dissolved matter are found in places.
In most of this part of the valley concentrations are considerably
higher than 3,500 parts per million.

Fort Thomas to Indian reservation line.—Below Fort Thomas, on
the south side of the river near the mesa, water having less than 500
parts per million of dissolved matter occurs. This belt of water of
low mineral content widens downstream, until near the mouth
of Goodwin Wash, 5 miles below Forth Thomas, it occupies practi-
cally the entire width of the valley. Below this point to near the
San Carlos Indian Reservation line the belt of this type of water
narrows but is continuous along the south edge of the valley. The
water contains mainly calcium and bicarbonate and is probably derived
from underflow in Black Rock, Goodwin, and other washes entering
the valley in this area. On the south side of the river below Fort
Thomas the concentration of dissolved solids in the ground water
apparently tends to increase from south to north across the valley.

On the north side of the river, between Fort Thomas and the mouth
of Goodwin Wash, the ground water has a concentration of 3,000
to 4,000 parts per million of dissolved solids, consisting chiefly of
sodium and chloride. The temperature of water from some shallow
wells in the area was found to be as high as 97° F., or about 30°
above the normal for shallow ground waters in the valley. Many
other wells in this part of the valley also yielded warm water. This
fact, together with the chemical ‘character of the water, suggests
_that there is extensive leakage from deep-seated artesian aquifers in
the vicinity. The artesian water probably rises along openings caused
by faulting. Faults in the Tertiary and Pleistocene valley fill are
well exposed in the vicinity. On the north side of the river, from the
mouth of Goodwin Wash to the Indian reservation line, a distance

_of about 3 miles, the concentration of dissolved matter in the ground
water ranges from about 1,500 to 3,000 parts per million, sodium and
chloride being the principal constituents.

Indian reservation line to Calva.—Quality of ground water between
the Indian reservation line and the Calva gaging station was not
studied intensively. The area is largely uncultivated, and not many
wells exist besides the few that were driven for use during the
investigation. In general the water sampled in the Indian reserva-
tion contains 1,500 to 5,000 parts per million of dissolved matter,
mainly sodium and chloride. Near Bylas the concentration of ground
waters ranges from about 2,000 parts per million on the south side
of the valley to 3,000 near the river and 4,000 near the mesa on the
north side of the valley. In the vicinity of Calva the concentration
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on both sides of the valley is about 3,000 parts per million, but in
the bottom-land area the ground water is somewhat less highly
‘mineralized.

Goodwin Spring, which is just inside the Indian reservation near
‘Goodwin Wash, about 3 miles above its mouth, yields water containing
less than 300 parts per million of dissolved matter, mainly calcium
and bicarbonate.

Concentrations of more than 10,000 parts per million of dissolved
matter are reported by Schwennessen? for ground water on the San
‘Carlos Indian Reservation.

Graphical analyses—Three analyses typical of waters from the
Recent alluvium of Safford Valley are shown graphically in figure 6.
No. 3920 represents the more dilute waters of the Recent alluvium
and is typical of the underflow from side washes, which recharge the
alluvial fill in the lower part of the valley. No. 1037 may be con-
sidered typical of the waters found near the center of the valley at
Safford and Thatcher and of much of the ground water pumped and
used for irrigation in the Safford Valley in 1944. It has a sodium
percentage somewhat higher than the average but otherwise is
representative. No. 3484 represents some of the more highly concen-
trated water found in the lower part of Safford Valley southeast of
Fort Thomas.

WATER FROM TERTIARY AND PLEISTOCENE VALLEY-FILL DEPOSITS

Artesian wells.—The Recent alluvium of Safford Valley is under-
lain by Tertiary and Pleistocene valley fill, which was deposited when
‘the Safford Valley was a closed basin. Near the center of the valley
these Tertiary and Pleistocene fill deposits were laid down in a closed
lake or playa, which was more or less saline. These lake beds were
made up, for the most part, of very finely divided and almost imper-
meable material. However, tongues of sand and gravel occur in
them that contain water under artesian head sufficient to cause the
water to flow from wells drilled in the lake beds. The conditions
causing artesian pressure in this area are described by Knechtel.?
The area of recharge for the formations is mainly along the base of
the Pinaleno Mountains. Water occurring in the coarse materials
near the mountains is of good quality, and if it is intercepted by a
well before the water has passed through the lake beds in the Tertiary
and Pleistocene fill it may contain as little as 500 parts per million of
dissolved matter. Near Gila River, at the maximum distance from
the recharge area, the waters from artesian wells are likely to be

2 Schwenngssen, A. T., Geology and water resources of the Gila and San Carlos Valleys in the San Carlos
Indian Reservation, Ariz.: U. 8, Geol. Survey Water-Supply Paper 450-A, p. 22, 1921.

2 Knechtel, M. M., Geology and ground-water resources of the valley of Gila River and San Simon Creek,
Graham County, Ariz.: U. S. Geol. Survey Water-Supply Paper 796-F, pp. 209-212, 1938,
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highly mineralized. In all instances sodium and chloride are pre-
dominant in the highly mineralized artesian waters of the area.

The largest flowing well in the valley is near Pima. It is known as
the Mack well, and was drilled originally for an oil test. It reached a
depth of 3,767 feet. The flow measured in April 1942 was 1,350
gallons per minute.?* and the water had a temperature of 138° F.
The dissolved solids content was about 3,400 parts per million. A
flowing well with a much smaller yield and lower temperature, located
at Geronimo, is 600 feet deep and yields water containing 14,400 parts
per million of dissolved solids. In both wells the dissolved matter
consists largely of sodium and chloride. Only a few more artesian
wells exist near Gila River in the Safford Valley, but a number have
been drilled south of Safford in the Cactus Flat-Artesia district on
the flood plains of Marijilda and Stockton Washes. In this area
about 1,000 acres are irrigated, chiefly from flowing wells, which
generally yield warm water containing 1,000 or more parts per million
of dissolved matter consisting almost entirely of sodium salts, with
chloride and sulfate predominating. The waters also are generally
very high in fluoride.

Analyses for a number of the flowing wells in the Cactus Flat-
Artesia area have been published.?® A few of the wells in this district
were resampled in 1942, and there had been no significant change in
the chemical character of their water since the sampling by Knechtel
in 1933 and 1934.

Flowing wells have also been obtained in the vicinity of upper Ash
Creek, Cottonwood Wash. and adjoining areas. The yield of the
wells in these areas was generally small, and the water was of lower
mineral content in most instances than artesian waters found else-
where in the vicinity of Safford Valley. The waters low in dissolved
solids contain mainly sodium and bicarbonate. Those of higher
mineral content generally have sodium and chloride derived from
lake-bed formations with which they have come in contact.

A nonflowing artesian well furnishes the public water supply at
Bylas. The water is soft and low in minerals. It contains mainly
sodium and bicarbonate but is rather high in fluoride. It is likely
that the water yielded by this well comes from the coarser sediments
in the Tertiary and Pleistocene valley fill, which include small amounts
of soluble matter.

Attempts to obtain additional water supplies from artesian wells in
Safford Valley are probably not advisable because of the poor quality
of the water, especially for irrigation. Although some of the artesian

2¢ Morrison, R. B., McDonald, H. R., and Stuart, W. T., Safford Valley, Graham County, Ariz., Records
of wells and springs, well logs, water analyses, and map showing location of wells and springs, pp. 27-28,
U. 8. Geol. Survey and Arizona State Water Comm,, 1942. [Mimeographed.]

25 Knechtel, M, M., op. cit., p. 222._
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waters are soft, they are rarely good for domestic use because of
excessively high concentrations of sodium salts or because they con-
tain objectionable amounts of fluoride.

Ariesian springs.—In some parts of the Safford Valley the Tertiary
and Pleistocene fill deposits have been disturbed by faulting, and
through the openings caused by this faulting water comes to the sur-
face, forming springs. The larger springs of this type occur north
and south of Pima, at the Indian Hot Springs north of Eden, and
north and west of Fort Thomas. Water from nearly all these springs
contains 3,000 to 4,000 parts per million of dissolved solids and is
similar in chemical character to water from the deep Mack well near
Pima. The temperatures range from 119° F. at the largest of the
Indian Hot Springs to about 70° F. in some of the springs near Big
Spring Wash, north of Pima. The temperature of 70° is only about
5° above the average temperature of shallow ground water in the
area. As a rule the springs with low rates of flow have the lower
temperatures, and the concentration of dissolved matter in the water
may be more than 5,000 parts per million. The proportion of the
constituents are the same, however, for most of the springs. Near
the San Carlos Indian Reservation line the lake beds contain some
limestone strata, and north of Bylas a number of springs issue from
these limestone beds. These springs are thermal, and their water is
similar in quality to that from lake beds farther up the valley, con-
taining more dissolved solids than would normally be expected in
water from limestone beds.

Analysis 1816, shown graphically in figure 6, represents a sample
from the Beauty Spring, largest of the hot springs at Indian Hot
Springs near Eden, and may be considered typical of water from lake
beds in the area.

Chemical character of artesian water.—Water from the Tertiary
and Pleistocene valley-fill strata in the Safford Valley and surrounding
area generally is high in sodium and low in hardness. Even though
calcium sulfate, mostly in the form of gypsum, is relatively common
in the lake-bed formations of the valley, there is generally only a
comparatively small amount of calcium in the water from these beds.
It is possible that a natural softening process is going on in the lake
beds by means of a base exchange reaction as the water passes through
them. This effect has been noted in ground waters of other areas,®
and silicate minerals capable of base exchange reactions exist in the
Tertiary and Pleistocene valley-fill formations. Many waters from
the aquifers in these formations in Safford Valley have high fluoride
and borate concentrations. These constituents are usually present in

® Renick, B. C., Base exchange in ground water by silicates as illustrated in Montana: U. 8. Geol. Survey
‘Water-Supply Paper 540-D, pp. 53-74, 1924.
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much smaller quantities in ground waters from the Recent alluvium,
and the presence of large fluoride and borate concentrations in shallow
ground water indicates that such a water may be contaminated by
leakage of artesian aquifers in the underlying Tertiary and Pleistocene
fill. Such leakage, through fault openings or by slow seepage through
confining beds, may take place in several areas in the Safford Valley.

WATER FROM MINOR WATER-BEARING FORMATIONS

Some ground waters in the basin between Bonita Creek and Calva.
come from rocks other than those discussed. Gravel and sand in the
upper reaches of some of the washes entering the valley supply small
amounts of water for wells, and in places water is forced to the surface
by rock ledges in the bottoms of the washes to form small springs.
A few springs and wells obtain water from the fractured volcanic
rocks of the Gila Mountains. Some of the spring waters are thermal.
Occasionally small springs occur in the dense granites and gneisses
of the Pinaleno, Santa Teresa, and Turnbull Mountains. Waters
from all these sources are low in mineral content and contain mostly
calcium, magnesium, and bicarbonate.

In some places springs occur in the terrace gravels that cover the
mesas bordering the valley. In a few places the water from these
springs is low in mineral content, containing mainly calcium and
bicarbonate, but generally water from the terrace gravels is highly
mineralized because of the sodium and chloride it has leached from
underlying lake beds and can only be used for watering stock.

GILA RIVER BASIN FROM CALVA TO COOLIDGE DAM
SURFACE WATER
SAN CARLOS RESERVOIR

The San Carlos Reservoir, formed back of Coolidge Dam, if filled
to capacity (about 1,200,000 acre-feet) would back water up the river
to a point a short distance above the Calva gaging station on the
Southern Pacific Railroad bridge. The reservoir has never been
more than about two-thirds full, and most of the time since the dam
was completed in 1928 has been less than one-third full.

The analyses for Gila River at Calva show the quality of water
entering the reservoir from the Gila. Indications of the quality of
the reservoir water in 1941 may be obtained from the published an-
alyses for Gila River at Ashurst-Hayden Dam near Florence, Ariz.”
However, the water at this sampling point has been affected by many
inflows below Coolidge Dam and may be different from the water

27 Collins, W. D., Howard, C. 8., and Love, 8.'K., Quality of surface waters of the United States, 1941:
U. 8. Geol. Survey Water-Supply Paper 942, p. 65, 1943.
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in the reservoir. Water in the reservoir in 1941 was of much better
quality thian normal.
SAN CARLOS RIVER

San Carlos River empties into San Carlos Reservoir about 10 miles
below Calva. The San Carlos is a perennial stream for most of its
length, but during dry seasons there may be no flow at its mouth.
It is the last major tributary of the Gila above Coolidge Dam and
has a drainage area of 1,040 square miles above thie reservoir high-
water line. Most of the drainage area is mountainous and within the
Indian Reservation.

Analyses 3975 to 3980 are the only ones available for San Carlos
River. They represent the results of daily sampling during August
and September 1937 at the gaging station near Peridot. This period
of sampling probably represents a typical period of rapidly varying
summer flow. No extremely high discharges occurred during the
period, but the conductance of daily samples ranged from a minimum
of 46.4 on August 7 to a maximum of 109 on September 6. The
principal components of the dissolved matter in the samples were
sodium, bircarbonate, and chloride..

These analyses do not provide a sufficient basis for estimating
average dissolved solids concentrations of San Carlos River for a year.
However, the period of record includes days of very low flow, and it
appears probable that dissolved solids concentrations at low flow in
San Carlos River are much lower than concentrations at low stages in
Gila River at Calva.

GROUND WATER

During 1940 when the reservoir was at a very low stage several
observation wells were driven near the confluence of Gila and San
Carlos Rivers in an area generally covered by water of the reservoir
but dry during the summer of 1940. The analyses of water from these
wells (3981-3986) do not differ greatly from analyses for samples
collected from shallow wells in the area of thie Indian reservation near
Calva. These wells were flooded by the reservoir in 1941, and no
further observations could be made. No other wells in the area were
sampled.

PUBLIC WATER SUPPLIES

Available analyses of public water supplies in the Gila River Basin
and descriptions of the sources of these supplies are tabulated. (See
analyses 3987-3999.) Practically all of these public supplies are
obtained from ground water sources.

The Clifton supply is obtained from San Franecisco River and the
Safford supply from an infiltration gallery on Bonita Creek. The-
Safford supply was formerly obtained from reservoirs on Frye Creek
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in the Pinaleno Mountains, but it was not always adequate, and
ground waters in the vicinity of the town are too highly mineralized
to be satisfactory. When a replacement was necessary in 1936 the
infiltration gallery was installed on Bonita Creek about 5 miles above
its mouth. A pipe line about 24 miles in length carries this water by
gravity to Safford and also provides water for Solomonsville and
Thatcher. The system can normally furnish about 900,000 gallons
of water daily. When required, supplementary supplies are obtained
from the Frye Creek system and from wells in Safford.

The quality of most of the public supplies ip the basin is good, except
that some of the ground waters used contain rather large amounts of
fluoride. Hardness of the raw water at Duncan is rather high, but
the water is partly softened before delivery to consumers. None of
the other supplies are treated, except for chlorination.

RELATIONSHIP OF CHEMICAL CHARACTER TO USE OF
WATER

INDUSTRIAL USE

The chemical character of a water has great significance in de-
termining the uses to which the water may be put. This is especially
true of water to be used by industry. Certain industries require
water of particularly good quality, but the requirements for different
industrial processes vary greatly.

Hardness is the most objectionable characteristic in water that is
to be used in most industrial processes. It is due chiefly to the dis-
solved salts of calcium and magnesium, and when a hard water is
used in a steam boiler a hard and adherent scale of calcium and mag-
nesium salts forms inside the boiler. The silica in the water is also
precipitated and forms part of the scale. This scale decreases the
efficiency of the boiler and eventually has to be removed, often at
considerable expense. For special industrial uses various other im-
purities may be objectionable.

The Gila River Basin above Coolidge Dam is not highly developed
industrially. It is only at the mining settlements of Clifton and
Morenci that important quantities of water are used in industry.
Probably in almost any part of the basin where a new industry re-
quired a large supply of water of good quality there would be con-
siderable difficulty in obtaining it without excessive expense for treat-
ment. Trouble in obtaining water was experienced by the Phelps
Dodge Corp. and its predecessors in the original construction and
recent expansion of ore-treatment facilities at Morenci. During early
stages of development a water supply of suitable quality was found in
Eagle Creek, supplemented by wells put down along the creek, and
the water has been used for many years at Morenci, although a 1,500-
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foot pumping lift is required to raise the water to the point where it
is needed. Water from the Clifton well, which also was pumped to
Morenci in large quantities in 1943 and 1944, is of poor quality and
generally would be considered unsatisfactory for many industrial
purposes. Except for the generation of steam, however, most proc-
esses at Morenci do not require water of extremely good quality.

Expansion of the ore-treatment facilities at Morenci completed in
1944 required additional water supplies. Because of uncertainty as
to water rights the original plan of diverting water from San Francisco
River above Clifton was not carried out. Instead, an agreement was
made with the Salt River Valley Water Users Association under which
the Phelps Dodge Corp. was to be allowed to divert up to 14,000 acre-
feet of water annually from Black River, a tributary of Salt River, in
exchange for construction by the Phelps Dodge Corp. of a storage
dam on Verde River, another tributary of Salt River.

In 1944 a system was completed for the diversion of water from
Black River into the upper Gila River Basin by pumping from Black
River over the divide to the Eagle Creek Basin. The water flowing
by gravity down Eagle Creek to the existing point of diversion can
be pumped to Morenci. This complicated and expensive system
indicates the difficulty experienced by the Phelps Dodge Corp. in
obtaining satisfactory quantities of water and is typical of the diffi-
culty that might be experienced in the establishment of new industries
with large water requirements, as the waters of the upper Gila River
Basin are fully utili-ed by existing developments. Water supplies
for small industries, however, probably could be obtained in many
parts of the basin.

There are no industrial users in the basin, other than the Phelps
Dodge Corp., that consume appreciable amounts of water. Small
quantities are used in the cities and towns for steam generation.
Municipal water supplies are usually treated before being used for
these purposes to keep the calcium and magnesium salts in solution.
Ground waters in parts of the basin are used for railroad locomotives.
In Safford ground waters are used for air conditioning and cooling,
for which purposes their quality is not very important.

DOMESTIC USE

Water for domestic purposes should be free from excessive amounts
of dissolved mineral matter and unpleasant tastes and odors. It
should also be free from harmiful bacteria. Bacteriological examina-
tions are not made by the Geological Survey; hence the analyses in
this report do not indicate the suitability of water for human consump-
tion from that standpoint. Excessive quantities of dissolved mineral

879751—50—35
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matter give many of the ground waters and surface waters of the basin
an unpleasant taste and make them unfit for drinking.

PUBLIC HEALTH SERVICE STANDARDS

Standards with respect to the content of dissolved matter in waters
to be used for drinking and culinary purposes on common carriers
have been published by the United States Public Health Service.”
According to these standards, drinking water should contain no more
than 250 parts per million of chloride, 250 parts per million of sulfate,
and 125 parts per million of magnesium. For a water of “good chem-
ical quality”’ the total dissolved solids should not exceed 500 parts per
million, but if no such water is available a total dissolved solids content
of as much as 1,000 parts per million is permissible. Some flexiblity is
allowed in the other limits, depending on the quality of waters which
are available that meet the standards in other respects, for it is known
that many adults have used waters containing somewhat more dis-
solved matter than the recommended limits for many years without
ill effects.

FLUORIDE IN DOMESTIC WATER SUPPLIES

Excessive quantities of fluoride in a water may make it unfit for
domestic uses. It is in connection with drinking water that fluoride
content has its greatest significance, and in recent years this problem
has received considerable attention. It is commonly recognized that
waters containing more than 1.5 parts per million of fluoride are likely
to cause mottling of tooth enamel in children who drink such waters
while their permanent teeth are forming. Mottled tooth enamel is
common among the natives of the basin. The occurrence of fluoride-
bearing waters in the basin has been discussed, and their distribution
can be studied in the tables of analyses in this report.

AVAILABILITY OF SATISFACTORY DOMESTIC WATER SUPPLIES

In most of the populated areas of the basin ground waters are the
most likely to be suitable for small domestic supplies, although surface
waters are utilized for some public supplies after treatment to make
them safe for drinking. From analyses given in this report it is
apparent that waters from a large part of Safford Valley and smaller
areas in other parts of the basin are too highly mineralized to be satis-
factory for most domestic uses. However, in 1944 there was prac-
tically no part of the basin with a permanent population located more
than a few miles from a supply of water satisfactory for domestic
use. In the vicinity of San Simon only a few waters were found that
contained sufficiently small amounts of fluoride for them to be satis-
factory for drinking water for young children, and in this part of the

2 Public Health Service drinking water standards and manual of recommended water sanitation practice:
Reprint no. 2697, U. 8. Pub. H alth Serv. Repts., vol. 61, no. 11, pp. 371-384, Mar. 15, 1946,
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basin, drinking water free from excessive amounts of fluoride might be

difficult to obtain.
LIVESTOCK USE

Drinking water for livestock is of importance in the basin. Al-
though large quantities of water are not required for this purpose, a
large number of small scattered developments are necessary. The
quality of water need not be as good as that for human consumption,
for most animals can tolerate water several times as concentrated as
can be used by man. Only the most highly mineralized waters of the
basin are unsatisfactory for livestock.

IRRIGATION USE

In the upper Gila River Basin a very large amount of water is used
for irrigating crops. Compared with the quantities used in this
manner, the quantities used in other ways are insignificant.

In irrigation practice the water applied is disposed of in several
different ways. Part is evaporated, and part is used by the plants
in their growth or is transpired by them. If an excess of water is
applied to the land, part of the excess will run off the surface of the
field, and part probably will penetrate the soil below the root zone
of the plants and continue down to the ground-water reservoir. The
dissolved solids that were originally contained in the water cannot be
evaporated or transpired. They may be used to some extent by the
plants, but most of them must be removed in some other manner, or
continued application of irrigation water may vesult in such a large
accumulation of salts in the soil at the root zone of the plants as to
affect plant growth. The concentration of dissolved salts in the root-
zone water is usually several times that of the applied irrigation water
but should be kept within certain limits. Harmful accumulations of
salts in the root zone can generally be prevented by adding an excess
of water during irrigation so that some of the water passes downward
to the water table, carrying with it salts leached from the soil. Where
the drainage of the land is as good as it is in the Safford Valley this
procedure is generally effective, but the more dissolved mineral
matter the irrigation water contains when it is applied the more diffi-
cult it is to hold down the concentration of the dissolved solids of the
root-zone water.

This is only one phase of a problem that becomes more complex if
the water used has a high percentage of sodium. The analyses in
this report include a computation of the percentage of sodium where
sufficient analytical data are available. A water containing a high
percentage of sodium tendsfto cause & base exchange reaction in the
soil when used for irrigation. In this reaction the calcium in the
soil is replaced by the sodium in the water, and as a result the soil
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becomes less permeable and is more difficult to cultivate. The base
exchange reaction cannot be prevented by using an excess of water, but
in some areas it has been controlled by adding gypsum to the water
or soil. This treatment increases the amount of calcium in the water
and retards the base exchange reaction.

BORON IN IRRIGATION WATER

The element boron is essential to proper plant growth. If, however,
boron is present in water or soil in excess of a few tenths of a part per
million some plants are likely to be damaged. Therefore relatively
small amounts of boron in irrigation water may make the water unfit
for use on certain types of crops, and the concentration of boron may
be sufficient to render the water entirely unfit for all but the most
boron-tolerant plants.

Irrigation water containing more than 0.5 part per million of boron,
2.7 parts per million when reported as BOj;, can damage the more
sensitive crops.® The crops most sensitive to boron are lemons and
grapefruit,® neither of which are grown in the upper Gila River Basin.
Peach, apple, and pecan trees are reported to be sensitive to boron.
The first two are grown to a limited extent in Safford Valley and
elsewhere in the basin, and in recent years pecans have been cultivated
in considerable quantity, though largely in the upper part of the
Safford Valley. Cereal grains, corn, and cotton are reported as
semitolerant. It is possible that ground waters in some parts of
the lower Safford Valley contain enough boron to injure cotton if the
soil is not sufficiently well-drained to prevent accumulation of boron
in the soil. Onions, alfalfa, and sugar beets are considered tolerant
and probably would not be damaged by waters containing relatively
high concentrations of boron.

Damage from excessive boron concentrations has not been reported
in the Safford Valley or other parts of the upper Gila Basin, but it is
possible that continued use of ground water for irrigation may cause
damage from this element in time if the ground waters containing
large amounts of boron are used to irrigate sensitive crops.

CLASSIFICATION OF IRRIGATION WATERS

From the aspects of the problem of quality of irrigation waters
which have been mentioned, it is apparent that it would be difficult
to fix definite limits for mineral content of satisfactory irrigation
water. Besides the effects that may result from the way in which a
water is applied to the land, the texture and drainage of the soil, and

 Scofield, C. 8., and Wilcox, L. V., Boron in irrigation water: U. 8. Dept. Agr. Tech. Bull. 264, pp. 9-10,
1931.

 Eaton, F. M., Boron in soil and irrigation waters and its effect on plants: U. 8. Dept. Agr. Tech. Bull
448, p. 9, 1935,
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sensitivity to salts of the crops grown, there are further influences,
such as the climate and rainfall of the region, which may be of con-
siderable importance. A flexible set of standards for classification of
irrigation waters on the basis of the dissolved solids that they contain
has been prepared by the Department of Agriculture.®® Three classes
of water are set up as follows:

Specific conductance (KX 10 at 25°  Class? Class £ Class 3
Cl) oo <100 100-300 >300
Boron (p. p.m.) oo <0.5 0.5-2.0 >2.0
Borate (p. p. m.) o oo _____ <2.7 2.7-10. 8 >10.8
Sodium (percent) .. ... _________ <60 6075 >75
Chloride (P. P» M.) oo <177 177-355  >355

Waters in class 1 are considered “excellent to good, suitable for most
plants under most conditions”; those in class 2 ““good to injurious,
probably harmful to the more sensitive crops’; and those in class 3
‘“injurious to unsatisfactory, probably harmful to most crops and
unsatisfactory for all but the most tolerant.”

The same publication lists the crops that may be grown satisfac-
torily on soils of weak, medium, and strong salinity. Plants most
sensitive include beans, field peas, oats, and wheat. Less sensitive
plants include onions and most of the other vegetables, most grains,
and grain crops raised for hay. The plants most tolerant to dissolved
solids include cotton, alfalfa, sugar beets, and most grasses.

SURFACE WATERS USED FOR IRRIGATION

On the basis of these standards, it is possible to evaluate roughly the
water supplies in the Gila River Basin above Coolidge Dam for use in
irrigation. All the surface waters and probably most of the ground
waters used for irrigation in the Duncan-Virden area are of “‘excellent-
to-good’” quality. However, the ground waters in sections of the Gila
Valley southeast of Duncan and between Duncan and Virden are
either in the ‘‘good-to-injurious” or ‘injurious-to-unsatisfactory”
classifications. These waters were not being used very extensively
for irrigation at the time of the investigation. Little trouble has
been encountered in the Duncan-Virden Valley with excessive amounts
of salts in the soil in the past, and, unless larger quantities of the
more highly mineralized waters are used, little trouble from this
source may be expected in the future. Some of the more sensitive
crops are rather widely grown in this part of the basin, and they would
probably show the effects of excessive salt content of the soil rather
quickly.

# Wilcox, L. V., and Magistad, O. C., Interpretation of analyses of irrigation waters and the relative

tolerance of crop plants, 8 pp., Riverside, Calif., U. 8, Bur. Plant Industry, Soils, and Agr. Eng., May 1943,
[Mimeographed.]
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In the lower part of the basin the surface waters are generally not
as good in quality as those available for use in the Duncan-Virden
Valley. An indication of the chemical character of surface waters
available for irrigation along Gila River below Bonita Creek may be
obtained from the analyses in this report. Because the demand for
water for irrigation is highest at times of low river flow when salt
concentrations in the water are near their maximum, the average
concentration of water diverted from the river is likely to be higher
than the annual weighted average computed for the river at the point
of diversion. Even at low flow, however, the water of the river at
the gage near Solomonsville is generally in the upper part of the
“good-to-injurious” classification. Since the average quality of
water diverted is probably better than that of the river at low flow,
there is little reason to believe that surface waters would be likely to
cause any difficulty from salt accumulation in the upper part of the
Safford Valley. The area is well-drained, and in the past the quan-
tities of water applied were in excess of the amounts actually required
by the plants, which resulted in continuous leaching of the soil and
root zone. In only a few small areas was damage from salt accumula-
tion above Safford reported in a soil survey of the area made about
10 years ago.® ’

Below Safford the concentration of dissolved matter in the river
water increases rapidly, and canals diverting water from the river in
the lower part of the Safford Valley may at times receive water that
is near or within the “injurious-to-unsatisfactory” -classification.
When the river flows are higher the water is generally much better
in quality, and at least a part of the damage done by use of the more
concentrated waters may be remedied by heavy applications of the
flood waters. The average quality of surface water used in most of
the lower part of the Safford Valley is poorer than that of water used
above Safford and probably is near the “good-to-injurious” class.
Some damage from accumulation of salt may be observed in parts of
the lower Safford Valley, and it was reported in several areas by
Poulson and Youngs.®

It is generally believed by residents of the Safford Valley that lands
in the upper part of the valley are considerably more productive than
those in the lower part. Drainage conditions are good in most of
the lower part of the valley, and the crops raised are those less sensi-
tive to salts, so that waters of rather poor quality can be used without
the damaging effects that might be the result of using similar waters
in less well drained localities. The weighted average analysis for
Gila River water at Bylas indicates that the water reaching the San

# Poulson, E. N, and Youngs, F. O., Soil survey of the upper Gila Valley area, Arizona: U, S. Dept.

Agr., Bur. Chem. and Soils [Soil Survey Rept.], ser. 1933, no. 15, 1938,
# Poulson, E. N, and Youngs, F. O., op. cit., p. 29.
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Carlos Reservoir from this source during 1943 and 1944 was of the
“200d-to-injurious” type. In a year of higher flow the water would
probably have been of somewhat better quality. From the stand-
point of quality, waters of Gila River used for irrigation in the Safford
Valley have apparently been satisfactory, and they have caused little
damage on the whole, in spite of their occasional high concentrations
of dissolved mineral matter. If conditions should continue in the
future about the same as in the 60 years before 1940, there would be
no reason to expect any great amount of trouble caused by salinity
from continued use of Gila River water.

GROUND WATERS USED FOR IRRIGATION

Artesian water—Water from artesian wells is used to some extent
for irrigation in the basin. In the Cactus Flat-Artesia area, near the
town of San Simon, and in a few places along the northern edge of
the Pinaleno Mountains, there are small acreages irrigated mainly with
ground water from flowing wells. In most of these places the acreages
under cultivation have decreased in recent years, generally because
the flow from the wells has decreased. Except in the Cactus Flat-
Artesia area these artesian waters are low in dissolved matter. There,
however, most of the waters are rather highly mineralized, and all of
them have a very high percentage of sodium. Continuous use of
these waters for irrigation has noticeably impaired the productiveness
of some of the land in the Cactus Flat-Artesia area.

Artesian water is available in the Safford Valley, but because of its
poor quality it is used for irrigation to only a very limited extent.
For several years the highly mineralized water from the Mack well
has been allowed to flow into the Dodge-Nevada canal below Pima
and mix with the surface water in the canal, and the resulting water
has been used for irrigation. Analyses of water from the canal below
the well and of water from the well show that at times the canal water
practically all comes from the artesian well. Like other artesian
waters in the Safford Valley, the water of the Mack well contains
large amounts of sodium and chloride, the percentage of sodium being
very high. The well water is classified ““injurious-to-unsatisfactory,”
but if mixed with large enough amounts of dilute surface water the
mixture probably is suitable for some crops.

Shallow ground water—The entire problem caused by the salt con-
tent of irrigation waters in the Safford Valley has probably been greatly
aggravated in recent years by the increasing use of shallow ground
waters for irrigation, though the seriousness of the problem is not yet
fully realized in most of the area. TUse of shallow ground water in the
Duncan-Virden Valley and more especially in the Safford Valley to
provide supplementary supplies for irrigation has increased greatly



66 'WATER OF GILA BASIN ABOVE COOLIDGE DAM

since its beginning about 1938. In 1944 one-third to one-fourth of
the total amount of irrigation water used in the Safford Valley came
from wells, but only a small area is entirely dependent upon shallow
ground water for its water supply.

In the Duncan-Virden Valley the quality of ground waters that are
being used extensively is probably satisfactory, but in the Safford
Valley the conditions are very different. It is recognized that much
of the recent development of ground-water irrigation in the Safford
Valley was necessary to insure a sufficient quantity of water for all
the land that is under cultivation when the river is at law stages.
However, in many instances little attention has been paid to the qual-
ity of the ground water and its suitability for irrigation, and much
water has been pumped and used that should be classified as unfit for
that purpose. There are ground waters in parts of the Safford Valley
that contain small amounts of dissolved matter and can be grouped
in the ‘“‘excellent-to-good” class. However, most of the ground water
that is pumped from the irrigation wells is either near the upper limit
of concentration for the ‘“good-to-injurious” class or within the
“injurious-to-unsatisfactory’” group.

If the ground waters are to provide each year as large a part of the
irrigation supplies as they did in 1944, precautions will be required to
avoid serious damage. It is possible that the drainage of the valley
is sufficiently good to allow the continuous use of waters that would
elsewhere be considered unfit for irrigation, but this cannot be ascer-
tained until the extensive use of ground waters has been continued
for a longer period. In the meantime it should be more widely recog-
nized that many of the waters being pumped and used for irrigation
in the Safford Valley are more highly mineralized than would usually
be considered satisfactory and that such waters should be used with
care.

Irrigation practices that are followed in parts of the Safford Valley
tend to counteract to some extent the effects of the highly mineralized
waters. A large amount of the pumping is done by the various or-
ganized canal companies in the valley, and the water pumped by them
empties directly into main irrigation canals where it is mixed with
water from Gila River. This mixture applied to the land from
the canals diverting water above Safford is probably of satisfactory
quality for irrigation most of the time. The river water available at
times of low flow for canals diverting below Safford is likely to contain
considerable amounts of dissolved matter and may not be appreciably
better in quality than the ground water pumped into the canals.
Also ground water pumped in the lower parts of the valley is likely
to be more highly mineralized than that obtained above Safford.
At times of high flow the water from the river is of satisfactory quality,
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but generally little pumping is done at such times. Much ground
water throughout the valley is pumped by individual well owners or
from wells owned by two or more farmers and is applied directly
without mixing. In some instances the salts that may be left in the
soil by the ground water thus used may be leached out by later irri-
gations with water of low mineralization from surface sources.
Tt is, of course, inadvisable to use for irrigation ground waters con-
taining amounts of dissolved matter greater than the lower limits of
the ‘‘injurious-to-unsatisfactory’” class, except in emergencies when
no other water is available.

REMOVAL OF SALTS FROM THE BASIN BY DRAINAGE INTO GILA RIVER

Earlier in this report it was shown that the soluble salt load carried
by Gila River past the Calva gaging station during the 1944 water
year was 105,000 tons. This salt load was 20,900 tons greater than
the load carried by the river past the gaging station near Solomons-
ville in the same period. According to the usual concept, a favorable
drainage condition in an irrigated area is indicated when a greater
quantity of soluble solids leave the area by drainage than enter the
area in the water supply.

The simplest interpretation of the gain in salt load of Gila River
as it passes through Safford Valley would be that a favorable drain-
age condition exists, with excess soluble salts being removed from the
soil and carried off in drainage waters. However, the significance of
the observed gain in load of Gila River in Safford Valley cannot be
interpreted so simply. Unknown and probably large quantities of
soluble matter are added to the Calva load by surface runoff entering
the river below the Solomonsville gaging station. Inflows of artesian
water which occur in the lower part of the valley contribute large
amounts of soluble salts to the area. The amounts so added are
probably sufficient to equal or exceed the observed gain in load of
the river from the head of the valley to Calva. Soluble salts from
these two additional sources represent for the most part leaching of
Tertiary and Pleistocene fill deposits rather than irrigated land, and
the gain in river load thus produced is not indicative of conditions
in the irrigated lands. Although it is probable that drainage condi-
tions are generally favorable in much of Safford Valley, the observed
gain in load of soluble matter of the river should not be taken to
indicate that soluble salts are not accumulating in any of the irri-
gated soils of the valley. _

The extent to which the data for the 1944 water year may be indi-
cative of conditions in other years is not known. The period was
abnormally dry, and the results for the year probably are not the
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same as would be obtained in a period of normal or above normal
precipitation and runoff.

In considering the ‘‘salt balance” for the valley the situation is
further complicated because of the increasing use of ground water
for irrigation. If the ground water pumped in 1944 had an average
concentration of about 2 tons per acre-foot (based on analysis 1,037,
fig. 6), the total pumpage of about 52,000 acre-feet * in the valley
that year would have contained 104,000 tons of dissolved salts, a
quantity practically equal to the 105,000 tons of dissolved matter
that left the valley in the river at Bylas during the year. If the pro-
ductiveness of the lands of Safford Valley is to be maintained, the
salt left by evaporation and transpiration of the irrigation water must
be disposed of in some way. If it all were leached from the soil and
returned to the ground water and the ground water did not increase
in concentration, nearly all the quantity should show up as a gain in
salt load of the river in the valley. These would, of course, be impos-
sibly ideal conditions, and some accumulation of salts in both the
soil and ground water probably cannot be avoided. However, unless
the future annual gain in salt load of the Gila River between the
Solomonsville and Calva gaging stations averages several times as
much as that for the year ended September 30, 1944, it would seem
that significant quantities of soluble salts are accumulating in the soil
and shallow ground waters of the Safford Valley, particularly in the
lower part of the valley.

ANALYSES OF SURFACE WATERS AND GROUND WATERS

The analyses of surface-water and ground-water samples from the
Gila River basin are included in the following tables. Each analysis
has been assigned a number for purposes of identification.

# Turner, S. F., and others, Ground-water resources and problems of the Safford Basin, Ariz., p. 8, U. 8.
Qeol, Survey, 1946. [Mimeographed.]
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Chemical characier of ground waters in the Gila River Basin above bridge on

= O
. [4 éfa 5
=] e | e
) Source Location Date sampled | ° 8 2l R
B P
E & |2L|8
=] » 3]
T.98., R.32E.:
101 | Dug well NE¥NWY sec. Qeeauaa| Oct. 21,1941 67
T.88., R.32
SW}/SE}/ sec 84 Feb. 26.1941 | 15
NESW{ sec. 34 SR [}
N
sec. -=-=-do,
}/‘SEV sec. 17 .. Jan. 31,1940 | 71 |______
NW}/ NW2{ sec..19 ... Feb. 29,1940 [ 30 [._... 63
..... U Oct. 31,1941 | 30 [._....| 66
. v swySEy sec. 19. 36 61
110 | Franklin irrigation distriet well.__ SE%SW% sec. 28 77 58
111 | J. D. Wilkins domestic well........| SE¥NW{ sec. 29 0 60
112 | J. D. Wilkins stock well .. _...... SEXSEY sec. 30-cmnn.-- July 26,1940 | 20
113 | Delbert Moyers stock well___.__._..|] SEX¥SW{ sec. 82.co.o-. Feb. 29,1940 |110 66
114 f-——-- do. _do_.... Oct. 20,1941 |110 66
115 | V. L. Crotts irrigation well ________ SWYSE} sec. 33........| Aug. 7,1940 | 50
G. A. Moffett irrigation well. SENW{ sec. 34.. 61
SW}/NE}’ sec. 34. gi
64
64
------ 64
63
Mar. 4,1941 | 92 63
do. 92 64
Mar. 5,1041 | 92 63
Mar. 6,1941 (92 [._____ 63
63
NW}/ NWY{ sec. 32..__..
do-_..-- July s 1941 10
132 }-.-.-do do. Aug. 1,1944 25
133 | Seep on right bank of Gila River._.] NW%SWY sec. 34.._...._ July 8 1941 | 1 80
134 Spvl;’m% near mouth of Railroad SWYNEY sec. 33
135 | Seep on (ila River bank_________.__ SEYSWI{ sec. 20. do. 1 72
136 | D. E. Wilkins unused well._._....__ TI\{]%%I;I{W&( ]s;jec. 32......] Feb. 29,1940 | 18 54
137 | Drilled stock Well.oooooooeemeeeeo NWI s6¢. 83— omeeeee Sept. 15,1941
T.88., R.31E.:
Franklin irrigation distriet well . ___ SW}/NEV sec. 11oooe..o Aug. 8,1940 | 71 53
. Aug. 12,1941 | 71
- do. NW}/SE}/ seec. 11.__.__. Aug. 8,1940 | 75 51
141 {0 et July 9,1941 | 75
142 | J. C. Campbell domestic well._..__ SEVSEV sec. 12. ... Jan. 31,1040 { 60 |_..... 67
143 |- do Oct. 23,1941 | 60 .. .. 68
144 | O. W. Claridge irrigation well.__.._ TI\I7EéySEy see. 13| July 8,1940 | 50
145 | Z. A. Woods irrigation well.___.____ 5NE}/ 4 sec. 16 ... Oct. 3,1940 | 29
146 | M. M. Casper domestic well__.___..| NE¥NW sec. 16. Mar. 1,1940 | 27 |_____. 53
147 | E. Campbell domestic well___ NEYSWI4 sec. 21... Jan 31 1940 | 38
148 | W. M. Zumwalt domestic well__ E4NWY{sec. 34 .| ____.do.______. 52 61
149 { Spring on left bank of Gila River__ SE{NEl{sec. 8 ... July 10 1941 | .. 3 81
150 | Spring on right bank of Gila River. TI%]%VNE%{ %:ec 8. 5 62
151 | Driven observation well.___________ SEWNWl{sec. 7o cameee-- Mar. 2,1941 |15 |_..... 68
152 | J. H. Chapman domestic well__ SWI{NW see. 20. -| Jan. 31,1940 | 36.3 63
153 | Seepage in Gila River channel. NWYNEY sec. 18..___.} July 10,1941 1 80
154 | Spring in Gila River channel __..__ SW%{I*{}E}::/1 sEe. 7 do 10
155 | Dug well SEI{NW sec. 6-.on.... Oct. 17,1941
T.68,R.30E.:
156 | Spring at mouth of small wash__.__ NEVSW 8eC. 1oecoenno July 11,1041 | _____ ) O I
157 | Spring on right bank of Gila River. Ts;vgsgv 3‘)s%c. ) SRR SR 1) 15
158 | Spring at contact, volcanics-fill..._ SYNE sec. 11.-—oooe.e Sept. 24,1941 2| 70

1 Samples for analyses 118 to 120 were taken at intervals during a pumping test.
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United States Highway 666 south of Clifton, Greenlee County, Ariz.
[Analyses in parts per million]

77

a 8 <H h Dissolved
R 25 | @ 2 lal~|3| 2| st |%s g
se | o = las|l & |0 |& S S| B
BT |E lgu@| S| 2 | S35 |88 %5 Tas 52| 2
5.0 5 |g2(855 S8 | 5 | €2 |35 | 5 |Be ||| ¢
Sdwn| 2 |BS|SRE| V| 2 | B E|E |t |fles|Et:
o |2 |a @ g ||k |Z |8 |&F|g3|e | &
2 | 45|30 a36] 205| 893(15 | 3.5(28 |- 1,601 {218 | 273 | 718
100 88 | 19 | | e|sr | 40l [ 623 | .85| 208| 48
99.0] 86|20 124 494] o136 | 39] 67 611 297 48
104 2 | 19 1o| s2| o3 | 37| 50| 634 | (86| 303| 48
go.5| 74| 13| 17| 38| zel3 | &1 | [T 489 | 67| 10| &7
133 61| 660 |11 | 18| 8| 2 255
167 365 350205 | 31|10 578
194 302 | 246
8 ... 272 | oo jur | Lo | 1o Il &0
99 8| 100| 307| 153 |44 10 [ .83 | 310 |3
300 602 850125 | 46| .5 278
130 o14| 604 | 4600 120
400 349 1,600 (480 | 3.1| 1.0 94
409 349 472
360 280 | 1,305 (225 300
141 82 |2 30| 331 | '368 |45 | 20 |- 877 | 1.10°| 266 | 63
126 95 | 21 19| 4se| 2u7|a 82| 1L12| 33| 85
117 | 8618 160 | 467| 185(43 722 | 08| 28| 55
115 86 | 18 167 43| 18138 73| Jo7) 29| B4
1id 86 | 17 15| 468| 17838 704 | .96 | 285 | 54
115 86 | 18 12| 48| 17538 700 195| 289 ) &3
115 86 | 18 151 48! 13|87 696 | .95| 280 | 53
113 86 | 19 151 466| 17937 702 | ‘95| 23| 53
121 88 | 22 164| 473 | 18660 753 | 1o2| 310] 53
115 88 | 19 15| 43| 18739 22| o | 28| 3
17 | 8920 13| 471| 18839 721| .o8| 304] 52
19 | 86|19 14| 4| 197] 40 79| 1.01| 28| 55
119 92| 10| 47al 190 |38 736|100 | 324| 50
121 94 73 154| 4m| 205|4 72 1.02] 39| 50
201 32 | 35 39| 63| 3w |31 [T 1,260 | L71| 24| 79
308 26 | 48 847 | 504 | 053|400 | 28|15 |l 2620 |3.56| 262| 88
217 | 3640 s63| 5| 61526 | 46| .0 1790 | 243 ] 254 83
.3| 73|16 49| a30| 6|z | 3| ‘2[ 371 | 50| 2a8| 30
88| 7|38 63| ar| s34 | 18| 12| 511| .60| 353| 28
140 | 10333 182 361 35980 9| 5.0 |oeeeee 9 128 | 303| 50
250 72| ‘15| | 26| .6 270
22) 2| 72 e8] 18| 4lu 8 53|, 22| .3¢| sl 65
4 | 13020 195 as0) sorhoes [l 1,006 | 1.37] asa| 49
1 | 1032 16| 4| wuriss |is| Lol 850 | 1.16| 352| &2
72 | 8017 63| 282{ 9952 |oee—0.. 40| 61| 20| 34
6.6| 6413 | 20| @3 |[TT[0| a0 | e8| 23|
78 28| wolss | 20| 14 142
124 231 185 .
102 86 | 3a0isa | 105
54 | 56|14 2| o] s || 300 | .42] 197] 32
4 17| 12l18 |2 UE 135 |-
58 23| 16|26 0| 18 N 202
74 315 30|34 | 11| 38|l 240
626 70|32 w| | w2 | 13| el 374 | 51| 265 | 25
30.0| 40|12 25| 169 41|13 | nal e[ 26| 20| 49| 2
67.0 | 48 |12 0| o2l sij3¢ | vol 6| 05| .55| 160 | 54
125 297 | 100 122 | 34| 15 54
63.3 | 75 |1 ™| 27| 71|34 1) L | | e o TR
5.0 36|33 24| 28| 66|26 | 11] 12| 288 | (39| 225| 19
75.9| 8733 34| 312 81| 6| 25| ws| o1 | 33| 17
55.8| 2| 7.4 o] 22| sl | ne) n2|.. 328 | .45| 90| 69
9.7] 16| 57 91| 196( 53(20 | L4| 8| 204 40| 63| 76
1 a70| 55|22 15 20( 10| 70| .4 25| 255 | .35| 208 | 13
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Chemical character of ground waters in the drainage basins of San

ey -~
8 E B
= P -
. = é Q| o
o [ =
z . E |3E| B
o Source Location Date sampled o y-g ‘é
5 2 |= =
| a2l | 8
< Q| > 3]
213 | Seep at Clifton Hot Spri Ti\i‘lvgf/g]é}g/o o0, 30 Oct. 29, 1940 120
eep & on Hot Springs__. 4SE1{ sec. 30 ct. 29,
214 |_____do. o [\ SN R do..._. 104
25 | ... do. _.do Aug. 11, 1943 | feeeen 100
216 s L T NS (51 T, A [ 7 YRR PSSV U, 105
A7 |oo_ do. do Jan, 10, 1944 110
218 Oliftm]uln Mineral Hot Springs NEYSEY sec. 30..._.| Ang. 11, 1941 22 120
well.
219 do ——--do June 15, 1043 22
220 \__.__ P L U do Aug. 1, 1944 79
221 | s [\ S P4 T M, Nov. 1. 79
222 Pheéﬁs Dodge Corp. Clifton NE¥NWY sec. 30....| Aug. 11, 1941 90 |-memme fammaem
well.
223 July 21, 28,1943 ___
224 Aug. 4,11,18, 25 ___.
225 Sept. 1,8, 15,22, 20__[-eneo
226 - Oct. 6.
P22 FO . T Y F do o] Ot 13
228 | Q0o [ do._.. Oct. 20.
229 | Q0| do. Oct. 27. —
280 [ O do. 0L 2 T
B Q0 e do NOV, 17 e[ e
b 20 I T R, N do. oYY T, I
233 ——a-_do. Dec. 8
234 _ do. A Dec, 15
235 | O e do. Dec. 29
b1 8 TR [+ T R do Jan. 5, 1044
by T Vo U R do.. Jan. 12
238 | QO e s Jan. 19..
239 -_--.do. Jan. 26.
240 —a---do Feb. 9
241 | Pool in old tailings dump south NEY sec. 81 cammaaars Aug. 11,1941 _|omee
of Clifton.
T.48,R.29E.:
242 | Seepage from tailings dump, S6C. 8 mmmee May 9, 1942 e |ommmnc | mmeen
new Phelps Dodge mill.
243 | Spring in bed of Chase Creek..| SE} sec.3 __..o—._ Nov, 1, 1944. 15
244 | Drainage from abandoned eop- |----- do. do.
per mine.
A5 | Ao el s Y Nov. 27, 1943 127
T.48, R.28E.:
246 | Phelps Dodge Corp. well at Sec. 9. July 27
Eagle Creek pumping sta-
tion.
Aug.4,11,18,25 ____|eeo.o
Sept. 1, 8, 15, 22, 20__
Oct. 6 ———-
Oct. 13
Qct. 20 [
Oct. 27.
A 0) 0 S F—
Nov. 17. _—
Dec. 1
Dec. 8
Dee. 15
Dec. 29.
Jan. 5, 1944 oo ||
Jan. 12
Jan. 19.
..... do. ----| Jan. 26
-----do Feb. 9. [ —

! Includes 142 parts per million potassium (K). .

1 Includes 58 parts per million silica (Si0s) and 0.19 part per million iron (Fe).
3 Includes 74 parts per million potassium (K). L.

4 Includes 57 parts per million silica (3i0s) and 0.65 part per million iron (Fe;.
8 Includes 55 parts per million silica (8i03) and 0.16 part per million iron (Fe).
¢ Includes 51 parts per million silica (SiOs) and 0.16 part per million iron (Fe).
7 Includes 37 parts per million potassium (K). -

8 Includes 42 parts per miilion silica (Si01) and 0.16 part per million iron (Fe).
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Francisco River and Eagle Creek, Greenlee County, Ariz.
[Analyses in parts per million]

&~ Q 2 Dissolved
EO ~ | B 8 solids 2
o c) aid o g
38 ~ g + < = ; a =
B2 | 8] 7| 8 2 S| BElgl|d |3 |= g gsl 5 | S
g | 2 5 =% = 2 14 B |z g g £ -38 e |z
= k= a =z @ @ ~ o) 5a by S @ @
2 Z | g S 2| 8| s g8 | 88| 23 5 | &
S E | % ._.,5 a 2 ) £ | 8 | 2 = & ° g5
8 B g | &5 § 8 k] 8 g e | B 2 3 g | g
<) 3 5] g 2 = = = = ] & S 3 ) g
@ o] = ] = @ &) > z n | &~ 3] = [ <
1,620 | 767 |37 2,540 | 111 110 5,230 | 4.3 8,740 1.9 2,086 | 73| 213
1,520 | 78243 2,570 | 1 138 5,280 | 4.1 8,880 1121 (21 72 | 214
1,500 | 754 | 41 2,620 | 129 178 5,280 | 5.0 8,940 [12.2 |2] 74 | 215
1,300 | 61938 | 2/212| 152 65 14,470 | 3.6 7,490 [10.2 (1,701 | 74 | 216
1,65 860 | 41 [12;810 | 109 | 153 5,800 | 3.0 | 7.5 | 4.0 [29,790 [13.3 2,310 | 70| 217
1,45 | 711|48 | 2,4% | 126 75 16,000 | 4.0 4.0 |- 8,330 [12.5 1,972 73| 218
1,580 | 750 |33 | 2.600| 128 | 120 {5,260 |ooeo_ | |____ 8,830 {12.0 2,007 | 74 | 219
) %133 385 | 17 |31,670 | 168 00 (3,030 | 41|10 | 25 [+5320 | 7.24 956 | 77 gg
"an 145713 583 | 181 | 46 [1,060 | 1.8 | 2.0 |- 1,030 | 2.62 | 415 | 75| 222
342 | 133 02| s64( 107 34| 090 | 10| 10| 10| 1,820 |249| 370| 77| 228
502 | 231 | 24 763 | 132 50 |1, 540 8| 5| 20 2730|371 e75| 71| 224
943 574 | 45 1,353 | 141 67 |3,100 9| .5| 2005260 | 7.15 |1,618| 65| 22
856 | 465 |38 | 1,310 | 121 50 (2,830 o| 10| Lo|a7eo|647|1320] 68| 226
649 | 317 | 23 1,030 | 190 50 2,070 | .9 10| 103590 48| 8se| 72| 227
559 | 258 | 19 801 | 204 48 1,730 8| Lo| 1.5{3060|415] 722 | 73| 208
537 | 237 |18 865 | 205 44 [1650 | 13| 5| Lo|2920]397| 666 | 74| 229
531 21 | 16 869 | 205 451640 | 13| ‘5| L.o|2900]304] e42| 75| 230
475 | 199 | 14 781 | 210 44 (420 | 13| .5| Lo|2880 {351 | 554| 75| 231
425 | 185 |13 706 | 207 44 [1,300 1.0 2,350 | 3.20 | 515| 75| 232
412 | 15|12 692 | 207 421,260 |.____ N 2,280 [ 3.10 | 486 | 76| 233
470 | 204 |17 754 | 202 43 Ta20 [T L5 .6 | 2540 | 345 | 579 | 74| 234
430 | 184 |17 7680 | 208 44 (1300 | 10| (5] 15p23s0|3.24| 529! 71| 235
301 168 | 16 962 | 209 43 (1160 | 10| .51 L2{v2160|294| 486 | 71| 236
433 | 189 |14 712 | 210 41 (1320 |-l I 2,380 | 3.24 | 520 | 75| 237
439 194 | 16 708 | 208 40 [1)330 |Z2270 1o .2 2,390 | 3.25 | 550 | 74| 238
301 170 | 13 633 | 208 43 {1,160 o| .5| .4|2120|288| 4718 74| 239
305 170 | 13 624 | 206 40 (115 | Lo Lo| .6|2100|286| 478 74| 240
855 7.0 |9,330 (1) 211
193 | 402 |17 36| 34 (1,027 38 |.___.. 1,537 | 2.00 {1,073 | 7| 242
87.0 | 133 | % 26| 205 | 209| 80 14| 20| .0| b596| .8 | 439 11| 243
11 165 | 43 28| 40 | 65| 10| 41| 50| 5| 840 |11a| s89| o 244
110 202 b1 T (R ISR ORI R JS | 245
56.0 | 4216 58 | 255 20| 36 | 20| 1.0} .2| sw0] .42| 1| 42| 26
58.2| 3413 80| 257 26| 46 | 36| .5| .5|13vs| .51| 138 66| 247
52.6 | 35|14 63| 247 19 37 | 24| 14| 5|13a1| 46| 15| 49| 248
48.0| 40|16 44| 241 15| 31| 20| .8] .5| 268 166 | 37 | 249
50.3 | 40|16 51| 248 18| 32 | 20| 15| .5| 285 .30| 166 40| 250
5.1 40|16 53| 251 18| 3 | 20 .5| .5| 280| .30| 166 41| 251
50.8 16 49 | 9251 17| 33 | 1e{ .3| 5| 280| .38| 166 | 39| 252
52.6| 3915 58 | 254 18] 36 [ 24] 13| 5| 204 . 159 | 44| 283
4 | 16 55 | 257 17| 37 | 20| 2| 5| 294| .40| 166 | 42 254
57.2| 40|15 63| 261 19| 42 | 24| .3| 3] 310| .42| 162| 46| 255
5471 40115 60 | 261 18| 39 | 20| .3] .3| 303 .41 162| 45| 256
5211 43117 48 | 254 16| 36 | 20| .2| .3| 287| .30] 178| 37| 257
56.3] 4014 w65 | 260 20| 42 | 24| 2| 1|4383| (48| 158| 46| 258
54.6 | 39|14 1566 | 260 19| 41 | 24 2| 1|3s2| .48 | 155 46| 250
54.6 | 40|15 61| 262 19| 42 2 306 | .42 | 162| 45| 260
55.1| 40|14 62| 260 20| 4 | .2 305 | .41 | 158 | 46| 261
56.4 | 4014 6 | 260 20| 43 |7227| 1|73 3] (43| 188 48| 262
56.6 | 3014 67 260 21| 42 | 241 2| 3| 214 43| 155| 48] 263

9 Includes 35 parts per million potassium (X).

10 Includes 39 parts per million silica (SiO2) and 0.19 Cpart per million iron (Fe).
it Sample contained 4,230 parts per million copper (Cu,

12 Includes 48 parts per million silica (Si03) and 0.04 part per million iron (Fe).
13 Tncludes 3.2 parts per million potassium (X).

 Includes 41 parts per million silica (8i03) and 0.07 part per million iron (Fe).
15 Includes 3.0 parts per million potassium (X).

18 Includes 42 parts per million silica (SiO1) and 0.06 part per million iron (Fe.)
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Chemical character of waters of San Simon Creek as

Specif-
g Mean 0(‘)(131 c Mag- | Sodium | g;
dis- | sili- al- " Bicar-
a Date sampled charge %‘;‘é& ca g‘?g sium sgfl'n ?;’sgiﬁfﬁ bonate
3 (second-t (g 19 (8i03) (C8) | (Mp) |(Nat+K)| (HCOD
@ feet) at 25°
< C.) 1 )
264 122 2] 0.14 481 12 189 228
266 114 38 11 501 10 175 227
266 107 36 .21 40 8.3 180 200
267 119 34 .05 43 10 201 215
268 147 39 .24 56| 10 249 256
269 81.3 28 16 20 3.6 153 133




ANALYSES OF SURFACE WATERS AND GROUND WATERS

shown by analyses of Gila River at Safford, Ariz.!

85

[Analyses in parts per million]
; Hardness
s Dissolved solids as CaCOs
= Dat led fote | S| e | orage | rage cont
ate samp! ate | ride | ride | trate | rai | gend
2 (80 | (©D | (¥) |(NO) | (BO | Forts | TS | pions pivall Rt
E mil- |acre- :r Total | pon.
g lon | foot | 48¥ ate
264 | July 15-16, 1942 ... 105 198 | 1.6 1.0 689 | 0.94 22 170 [1} 71
265 | Aug. 1, S, 110 172 1.2 2.0 670 | .91 { 351 166 0 70
266 | Aug. 1-6, 10, 1943 _____ 130 | 154 | 1.9 50 1.8 654 | .89 | 688 134 0 75
267 | Aug. 15-20 149 | 170} 1.5 5.0 .8 79| .98 | 580 148 [} 74
268 | Aug. 8, 9, 1944_ 174 230| 1.3 3.0 2.0 880 | 1.21 | 108 181 0 75
269 | Aug. 16-19 127 100 | 1.7 4.9 1.4 603 | .68 |2,320 65 0‘ 82

1 Flow in the Gila River at the time these samples were taken was 75 to 95 percent from San Simon Creek,
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Chemical character of ground waters in the drainage

i(’ig%d ™
An- Depth| {88 | Tem- |
alysis Source Location Date sampled |of well 18215 Ii)grrz-
No. (feet) | nin. (°F.)
ute)
T.148., R.32E.:
270 | Robert Page stock well. __._____ TSE}/NWV se]g 30.....| Dec. 9,1940 560 |—ccoe- 78
158 H
271 | Domesticwell.._________________ Sec. 27____.. Apr. 5,1941
272 | Well at dam site__ SEY{ sec. 27. --d
273 | San Simon Cienaga_ .. .. ______|.—--_ do- .- do.
274 | dy Sept. 15 BT O I R
275 | Pat Neil unused well__________ 8B sec, 10___.._____ May 11841 .| ______ 75
276 | E. A. Olsen stock well. ____ NW4NWY see. 19.

N ovd 20 1940 80

277 |“Thomas Nelson stock well_ N E%SW% sec. 19__

278 | J. K. Burch irrigation well NEMSEY sec. 20 81
279 | John M. Cameron domestic well.| NE{NWI{ sec. 28_ 82
280 | C. A. Metzger stock well . __ SEY{SWi{ sec. 28 .____ do 79
281 | R. 8. Andrews domestic well..._| SW1{ sec. 30_- Apr. 29,1941 84
282 Dolmmestic well, San Simon tow SWI/8Wi{ sec. 30 .. __[-—mun do..._._.| 850 | ... 82
site.
283 | San Simon grade school well..__| SW2{ sec. 30_. May 3,1941
284 | Mrs. L. Sullivan unused well____|-.-__do.._.__.__ Dec. 1,1940

285 | A. A. Waldie irrigation well. _
286 | A. A. Waldie domestic well_
287 | J. E. Davis stock well______ -
288 | J. E. Davis irrigation well.______
289 | Mrs. Flossy Buchannan domestic

May 1,1941
do

well.

290 | A. R. Herrell domesticwell.____| SE}{sec.33 ... |- do-_..._.
291 | Ed Centner domestic well.__.__ 2. - S M do- ...
292 | Phil Ebsen domestic well_. Apr. 30 1941

203 | J. L. Schad domestic well_______|-—--_.do.-_..coo|-e.dO__.____
294 | Charles Record domestic well Apr. 29 1941

295 | Harrington irrigation well.______ Apr. 30,1941

296 | Stella E. Ebsen irrigation well_._| SWYNEL{sec. 4. . [-—-_. do_

297 | Ceorge Ebsen irrigation well .. __ Apr. 29,1941

298 | Mr. L. Sullivan domestic well. __ Apr. 30,1941

299 | John Riggs unused well.._______ Dec. 11,1940

300 | J. R. Summerville stock well__._._| N EyNE / sec. 10_ Apr;1 30, 1941

301 | 1. L. Fulcher irrigation well_____ SW1/sec. 10 oo |eceo
302 | Davis McDonald domestic well_.| SWNE/ sec. May
303 | Dr. Scott stock well_____________ NW1 sec. 10__ -| May
304 | A. B. Hulsey irrigation well._ SW1{ sec. 14. Dec.
305 | M. H. Barnes irrigation well__ Dec.
306 |___._ do- . Dec. 9, 1940
307 | I. L. Fulcher domestic well_____ May 1, 1941
308 | Harry Birlenbach domestic well.| SE sec. 16.._.___.___|.__. do___..__
309 | Unused well____________________ NW}/NW}/ sec. 17.___| Dec. 11 1940
310 | CCC camp domestic well . ______ SEYNEY sec. 21 .___ May 1, 1941

SWLN W% sec. 22

311 | A. W. Cooper domestic well __
SW%SE& sec. 22.

312 M. Calloway irrigation well__

313 | L. T. Davis unused well. ._ SEYSEl4 sec. 23-
314 Stanley irrigation well _._____ SEl4 sec. 24___
315 | J. L. Freeman domestic welL_-_ SW I{ sec. 25.__

316 | Claytor irrigation wells (com- NWI/NWY sec. 2. May 1,1941

posite of 2).
T.138, R.30E.:
317 | R. l?i Murchison domestic well__ SE}/NW}/ sec. 3-._._| Nov. 19,1940
0.!

318 |._._.do.t o |emeen
319 | T. P. Garrett stock wel SEVNEV sec. 9.
320 |-o_-o A0 e SW}/NW/ sec. 11

W}/NE}/ see. 13
322 | 8. M. Morse stock well_______

323 | T. P. Garrett domestic well_____
324 | Mrs. Lizzie Lewis unused well___

do
326 | Mrs. Lizzie Lewis domestic well. SW}/NE}/ sec. 25
327 | J. R. Hall domestic well__ SEYNEY sec. 25
328 | Wollston domestic well_______
329 | Melvis Smith domestic well
330 | Lawhan stock well_.____._______

Nov. 19, 1940
May 1,1941
Dec. 10,1940
Dec. 11,1940
Nov. 19, 1940

May 21941
do_

Nov. 19,1040

1 After treatment to remove fluoride.
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basin of San Simon Creek, Cochise County, Ariz.
{Analyses in parts per million]

gi%%' Disslqéved
. solids Total
con- Mag- | Sodium ; i " | Per-
duct- | 98 | ne | and po- Bicar- | ipate| Chlo-| Fluo-i Ni hard- | oo | An-
cium | : bonate ride | ride | trate ness alysis
ance | (g | sium | tassium | (praG S (800 | fey | (k) | Now Parts | Tons | "os s0- ¥
(KX Mg) [(Na+K) 2 31 per | per CaCo0,|dium Ly
mil- | acre- | 3
lion | foot
27 153 64| b 1.7 0.8 227 | 0.31 147 28 270
271
272
273
274
389 35 6.1 46 135 81 70| 2.6 __.___ 245 33 112 47 275
43.0 50! 4.8 95 184 651 5 4.6 .5 271 37 32 87 276
39.2| 37 6.6 41 143 72| 6 2.5 2.0 237 32 120 43 277
41.1 50 7.4 32 152 80 | 10 1.0 1.5 257 35 155 31 278
39.2 | 48 10 24 156 66 9 .9 1.0 236 32 161 24 279
42.2 | #4 8.3 38 151 771 11 1.7 2.0 256 67 144 36 280
42.1 70| 4.4 83 142 76 6.0 48} ______ 251 34 36 84 281
42.1 14 4.8 76 135 85| 6.0f 4.4 |-—ce_ao 257 35 55 75 282
40.9 | 14 4.8 73 135 8| 7.0( 1.8 34 55 75 283
94.9 | 30 11 186 174 232 | 89 4.7 642 87 120 77 284
42.51 14 4.4 77 130 881 80| 4.5 260 35 53 76 285
43.1 16 4.4 75 142 80| 70| 45 257 35 58 74 286
41.4 | 50 7.0 32 154 801 8 .8 255 35 154 31 287
41,2 | 50 6.6 34 154 8|9 1.7 256 35 152 33 288
42.3 | 52 7.9 28 150 81 9.0 13 253 34 162 27 289
42.1 50 8.7 32 155 81 9.0} 20 259 .36 161 30 200
38.9( 28 7.0 48 138 69| 6.0 3.4 229 .31 99 51 291
41.8 [ 50 8.7 33 148 9| 9.0| 1.6 265 36 161 31 202
42.4 1 53 9.2 31 152 921 9.0 1.8 271 37 170 28 203
43.1 44 7.4 42 150 86| 9.0 2.3 265 36 140 39 294
41.4 | 48 8.7 31 150 82| 70| L8 252 34 156 30 295
38.3 | 32 8.3 38 133 68 7.0 28 222 30 114 42 296
40.9 | 4 8.3 34 148 81 7.0 1.3 249 .34 14 34 297
36.7| 22 4.8 58 127 72| 7.0 4.8 232 .32 75 63
34.9 ] 13 3.5 68 140 43 7 9.2 214 29 47 76 299
42.0 { 52 9.2 27 153 81 90| 1.6 255 .35 168 26 300
38.8 | 33 7.0 44 135 7| 9.0 2.0 238 .32 111 47 301
42.3 54 9.2 22 148 77 | 11 1.4 248 34 173 22 302
36.6 | 18 4.8 60 124 72 50| 4.1 225 31 65 67 303
41.9 | 54 6.6 29 159 74 10 1.0 254 35 162 28 304
40.8 | 52 7.4 29 155 71 9 .8 253 34 160 28 305
39.7 | 50 6.1 30 153 71| 8 .9 242 33 150 30 306
39.81 38 10 35 141 75 70| 3.6 238 32 136 36 307
42,3 | 22 5.2 71 139 98] 50| 3.2 272 37 76 67 308
35.5 11 3.1 69 130 56 5 6.1 216 29 40 79 309
39.5 1 26 7.9 49 140 72| 6.0 2.5 232 32 97 53 310
42,3 | 42 8.3 39 155 82| 50| 1.6 254 35 139 38 311
43.9 | 50 9.6 31 153 88| 70| 1.2 263 36 164 29 312
41.0 | 52 7.9 27 158 751 6 1.4 248 34 162 26 313
40.5 | 46 7.9 32 148 79 50| 2.4 245 33 147 32 314
41.5 | 54 7.9 27 154 791 8 1.7 256 36 167 26 315
43.4 | 52 7.4 36 150 84118 1.4 273 37 160 33 316
51.0 45 6.6 114 136 94 117 20 1.0 324 .44 38 87 317
64.7| 16 12 114 149 146 | 35 5.2 oo 401 .55 89 74 318
46.5 3.0 3.9 105 127 86 | 14 14 .5 289 39 23 91 319
4.2 45 4.4 97 170 58 | 8 11 1.5 268 36 29 88 320
39.0 40| 52 87 151 66| 7 6.2 1.0 250 34 31 86 321
43.8 85| 4.8 88 147 781 90| 7.0 foees 267 .36 41 82 322
49.1 6.0 5.2 100 164 71110 12 feeonoo 285 .39 36 86 323
64.2 40| 6.1 161 279 43 7 38 2.5 400 .54 35 91 324
66. 0 5.65) 4.4 157 340 42| 10 32 e . 389 .53 32 91 325
41.4 8.0 | 4.4 84 128 86 | 9 4.7 1.4 260 35 38 83 326
39.8 9.0 3.5 81 125 81 9.0 6.4 _____ 249 .34 37 83 327
142 92 4 201 266 385 | 93 5.2 2.7 934 | 1.27 328 57 328
106 64 12 145 276 188 | 56 6.0 9.1 616 .84 209 60 329
58.9 40| 6.6 128 239 80 | 13 6.8 .2 355 .48 37 88 330
38.7| 11 3.9 68 102 62 | 28 1.5 |- 224 30 43 77 331
34.6 | 14 5.2 58 133 45 | 15 P B - 205 28 56 69 332
55.8 201 4.8 128 248 67 | 11 55 2 340 46 25 92 333
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bmdge
— @ @
? o P
g B 125 | 2.
-— [od .
L] Source Location Date sampled °§ 38 SE
£ g < 5 g‘
g & (2513
a > 3]
T.68, R.28 E.:
012 | Seepage zonein conglomerate, Gila| N4SE1{ sec. 28_..--| Sept. 9,1941 20
River Canyon.
913 | Seepage from mouth of wash...... NENE sec. 29. do. 20
914 | Brown Canal Co. well...__________ NEVNEV sec. 31_..| June 17,1940 57 87
915 {_____do. e July 29,1941 57 67
Clonts imgatlon well:
916 USGS 4 NEl{SE} sec.31._..| Mar. 13,1944 70
917 '1‘ VSEV sec 3l... do
918 | Gatlin Bros. wellin voleanicstrata.| I VSW sec 16.._| Feb. 17,1941 50
919 | Ruben Sanchez irrigation well.__. NEY sec. 36..-| July 15,1940 52 76
9 Diizgen observation well, USG NEysec 35....] May 23,1940 14
921 USA8 430 cum e oo @O U [} 14
922 USGS 48] NEVSEVsec 35. do. 14
923 | Seepage at mouth of Yuma Wash . SEV4SEV sec. 35-...| Sept. 9,1941 - 5
924 Snﬁall scep in right bank of Gila SWVSEV sec. 35....|--..-do 1
iver.
27 E.:
925 | Louis Michelena unused well...._ SE}/NWV sec.1_...| Feb. 27,1942 | 33
926 | Dug observation well_._._._________ ;/NEV 4sec. 2....| June 6,1940 | 18
927 | Sisto Molina artesian well . ... - SW1{ sec. 2.--_- Sept. 23,1940 | 300 1.2] 96
928 | Don Curtis irrigation well_.________ 4NE{ sec. 3....[ Mar. 30,1944 -
929 L%nssGMwhelena irrigation well, VSE 4 sec. 4....| June 17,1940 81 68
930 do. _...do June 20,1940 81 68
931 | Mrs. E. L. Tidwell well .._________ SE}/SE}/ R A Feb. 27,1942 21
932 | Mrs. E. L. Tidwell irrigation well.| ____d0 oo ooeoeuee J 65
933 W F ‘Tidwell irrigation well...._. NWVSEV sec. 8- 67
934 (S 67
935 |.____ LY N 68
936 | Brown Rabb irrigation well___ SE)/SE% sec. 69
937 {-...._do.. _do. 69 68
938 | Tom Gardner irrigation well.._.__ SWMSWV sec. 9....| Aug. 28,1941 65
939 | Louis Michelena irrigation well, NENW{ sec. 9...| June 1,1944
USGS 681-A.
940 | San éTose Canal Co. well, USGS SW14SW1{ sec. 16_..| July 11,1940 11
68!
941 |.___. [ (o S N July 21,1941 ) 115 |.____._ 70
942 | Seepage from gravel bar in Gila NWVNEVsec 17 Sept. 10, 1941 5
River channe;
943 | San Jose Canal Co. well, USGS690] SE}SE}{sec.17..__| July 8,1940 | 100
944 USGS 691 e NEVSEV sec. 17...| July 11,1940
945 S'UIS‘i} sCéandge irrigation well, NWIYSE) sec. 17___} July 12,1940 65
96 USGS 694 ol NEYSWIf see. 17 [cuau.dOeeonacs 71 67
947 USGS 695 e SE14SE}{ sec. 18- |- [« 10 SN PRSI S 67
948 USGS 695. do____ Mar. 27,1
949 UBGS 697 oo SWI4SEY sec. 18....| July 12,1940 74 68
950 D(l;l;}gen observation well, USGS SWI/NW sec. 18._.[ May 18,1940 13
951 USGS 700 e oo waswig sec. 18_._| May 20,1940 | 14
952 Seepage zone in right bank of Gila SEY sec. 18__.| Sept. 10,1941 40
. River.
953 | William Waldron irrigation well NWVNW}/ sec. 19.. June 18,1940 87
954 |.____ A0 et e e m———— Mar. 30,1944
955 | L. Layton irrigation well.__. YNEY sec. 20..| Aug. 8,1940 j oo __joeeoo oo "7
956 | Willard Pace irrigation well.__ EV sec. 20_..| Aug. 6,1941 85 70
957 | Clyde Kempton irrigation well N EVNWV sec. 20..| July 12,1940 81 69
958 |____. [ (2O PR o {4 S Mar. 27,1944 81
959 | E. E. Taylor stock well. - NWVNWV sec. 30..| Feb. 27,1942 39
960 ! L. Layton unused well._____._.__ SEV SEV see. 30. ..l 0nmeenaal 42
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.bettgveein the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva

[Anaslyses in parts per million]
£3 g |92 Dissolved | 8 | &
g3 3 gl B = = = ~| 3| = solids 2 3 218
X2 | 8|88 g|S|&8B|lz]lsg 2213 |2
8»\ R = | 20 @ @ @ E 8a =g 5a « wn
o~y 2 g i < L=l @ gE |88l &0 | v | &
g 8o | 2 g | 2 RIS 2l E | 2| % % E;-é- :E = 8 .g
3881 =2 2 188 |2 3] 3 5 1 = 851 3 £
& 815 |88|r |B|S|E|Z|A E Higd|8 | &%
152 18 7.9 315) 205 | 270 212 | 5.0 1.5 930 ! 1.26 K4 90 | 912
62.9 50 19 59 1 244 25 70 21 - I F— 346 | .47 203 39| 913
110 239 40 200 e 256 914
0 58 15 98 | 247 44 18| 1.3 o8 |ememae 457 | .62 206 51| 9156
84.7 60 16 100 | 218 46 41 1.2 5] 0.0 475 | .65 216 50 | 916
89.3 60 17 108 | 226 57 146 | 1.6 bl oo 501 | .68 220 52| 917
76.9 | 112 24 36| 375| 123 12] 1.3 P R 494 | .67 378 171 918
1 2871 95| 200 142 919
152 50 15 253 | 271 | 180 232 864 | 1.18 186 75 | 920
152 260 921
137 79 19 180 | 261 | 123 230 760 | 1.03 275 59 | 922
138 78 23 190 | 314 | 114 2251 3.6 I I A 789 | 1.07 289 50 | 923
143 78 22 208 | 317 113 248 29| L0 |oe—_. 820 | 1.13 285 61 | 924
249 340 925
300 46 9.2 622 | 4227| 428 | 505 1,818 | 2.47 | 153 | 90| 926
174 9.5 6.6/ 3690 | 250 | 275 230 { 11 1,029 | 1.40 51 94 | 927
114 60 15 167 | 236 | 102 188 31f 20 0 653 { .89 211 631 928
155 329 | 120 275 262 929
151 335 | 110 270 232 930
335 | 700 931
128 278 80 240 248 932
174 224 | 100 328 262 933
180 318 | 280 345 285
160 98 28 257 | 359 | 152 3221 1.8( 9.9 1,046 | 1.42 360 61 | 935
171 334 | 100| 285 |oemeo oo |- 188 936
198 87 2 304 | 328| 179 362| 43|16 1,141 | 155 | 328 | 67| 937
147 66 18 2441 288 | 153 251 42| 40 886 | 1.20 239 69 | 938
17 91 41 218 | 340 | 156 205| 26| 8.9} L5 981 | 1.33 396 55 | 939
178 338 | 170 278 150 940
171 30 13 327 | 334} 165 268 | 4.51 4.0 976 | 1.33 128 85 | 941
118 ] 24 134 | 288 88 200 1.8 I I PR 680 .92 323f 47§ 942
175 362 80 270 172 943
158 320] 100 | 262 248 944
136 308 70 232 218 945
115 263 | 72| 198 158
168 374 | 140 275 195 047
171 50 17 318 | 386 | 142| 285| 3.9 12 1) L,020) 139 195| 78| 948
178 300 [ 158 292 128 949
128 198 950
128 62 11 211 352 | 108 | 182 oo 747|102 200 70 951
70.3 | 50 12 80| 192 41 102] 1.5 .5 382 | .52 174 50 | 952
178 | 329 120 315 135 953
194 65 21 345 422 | 173 315 3.9 23 1.5 1,150 | 1.56 248 75 | 954
182 400 ( 190 { 290 142 955
165 22 12 320 | 325 165 258 | 3.8 7.8 |caeoo 958 | 1.30 104 87 | 956
176 392 | 150 280 . 120 |ooonee 957
168 47 14 316 | 370 | 145 2751 3.9 13 .2 996 | 1.35 175 52 | 958
974 2,100 959
1,270 - 2,740 960
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge

WATER OF GILA BASIN ABOVE COOLIDGE DAM

3 g 2
> -
“ 55| 88 | &2
i1 Source Location Date sampled & | vE o,
£ =l B
- [=} =Y g
s ) o= @
< [s] 2 3]
3 . T.58., R.26 E.:
961 Blvgv Sgrmg in upper Big Spring, SEY sec. 4. _._____ Feb. 10,1941 ..o 100 80
asn.
T.68., R.26 E.:
962 | J, Uééasf’eterson irrigation well, NWL{SW1{ sec. 31| July 8, 1940 68
963 | A0 @O e Mar. 31,1944
964 | F. S3km.ner irrigation well, USGS SW}/SWV sec. 31...| July 29,1940 | 41 |occmni|mmeuoa
965 USGS 418, e SE}SW sec. 31....| Mar. 31,1944
966 | Smith Dairy Spring._.coe... TSWV sgy s%a 32....| Mar. 24,1941 | ___|ocoofemaema
.78 26 E.:
967 | Graham Canal Co, well, USGS 551 SE}/SE}( SeC. Someee Mar. 22,1940 | 32 |.__.... 64
W) B do_._. June 18,1940 | 32
SW14{SEY sec. 5. RV T APRORREN) BN 1 R RO (o
SE1{SW sec. § B [ TR 54
971 Drl'\(;en observation well, USGS W1{SWi4 sec. 5.... May 11,1940 | 10 [cccemonmmeaaen
g;g USGS 573 do. May 6, 1940 (128 |coeeooo|ommaee
974
975
976

981 | Graham Canal well, USGS 583._... SEYSEL{ sec. 5.

982 | J. U%G Sl:'etersan irrigation well, SWHNEY sec. 6..—_|--ae- [ [ S 48 65
983 [ @0 m oo e Aug 13 1941 | 48
984 USGS B89 e em NENWY sec. 6... O-uu-—-| 50

985 | Driven observation well, USGS SEYSEY sec. 6.._.. May 17,1940 | 14
986 |.____do.... do.... Aug. 26,1940 | 14 |-___.__ 69

987 | R. A. Smith irrigation well...._._._ NEVNEV sec. 6..._{ Aug. 10,1940 | ___|eeec-—- 63

988 | A0 oo QO e _| Aug. 13,1941 |_______ 66

989 Graham Canal Co. well, USGS 646. SE%SW% sec. 5._._.| Mar. 31,1944 | 106  |-cooo|emmecan

990 | Seepage in Gila River ¢hannel..___ SWIYNWI{ sec. 6_...| Sept. 11,1941 | ___joo oo |cmmaoan
991 | Irrigation drain entering Gila SW1{SEY seC. 6-cees|oucnn A0 e 25

River.

992 Pete Ramxrez irrigation well__.___ NWV SWY sec. 7.._.| July 19,1940 | 98 |___..___ 65

993 |.___ 1,1940 | 98

994 | Ed. Hoopes irrigation well. . ___.__ 20,1940 | 84

995 | . __ A0 __ 14,1044 | 84
996 Henry Layton irrigation well______ SEVN Elf sec. 7. 20, 1944
997 | Seepage from Prina Slough under NEYNEY sec. 7..--| June 30,1941 | . _)oommeo|mmamma-

Safford bridge. .

998 | Seepage entering Gila River at |.____ do. U (o SRR R, 4

left bank.

999 D?gzen observation well, USGS NWI{SW1{ sec. 8_.._| May 22,1940 | 29 | ccocos|mmmeaac|
1000 USGS 568 v SWVNW% sec. 8_.__| May 16,1940 | 13.6 |-ccccas|-cumaan
1001 USGS 565-A e | Feb. 24,1941 13
1002 USGS 566 oo do. .| May 16,1940 | 14 | _]ocemen-
1003 USGS 566-A dn Feb, 24,1941 | 12 |ccoooo|ocaaaas
1004 ) USGS 667 ) QO May 16.1940 | 14 -

1005 NWVNWV sec. 8.._| Feb. 24,1941 | 14
1006 SWI4NW sec. 8_...| May 16,1940 | 14
1007  USGS568-A_ | . dn Feb. 22,1941 )5 T (RO [ |
1008 |  USGS 568-A .o Nov. 9,1943 DL J R —
1009 NWVNW}/ sec. 8___[ May 16, 1940 | 21
1010 Feb 22,1941 ) S RN B,
1011 USGS 569-A —— dn Nov. 9,1943 13

NW}/SWV sec. 5...

1Depth at which sample was collected when well was driven.
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

8 § g - éQ 3 Dissolved w g
g5 = Slet|%2l=| 28| ~181|= solids €. £ | ¢
5 |2 | E|sz|sS|g| S lBlz]g 518 |2
Opt ~ E=1 ~ | 20 z © @ ~ = N [~ 5 @ n
gyo| B | B |gg|=m| |2 |2 || |RE |28 |28 5|8
$Ex| S | B (S5 E| S |5 E|® £2 |gg| 82| 8 | 3
< — =) = = =]
& 8|5 |33|a |28 |2 |2 |a|&F |88|8 &<
45.3] 30 | 30 20| 24| 26| 11| 6| 43|.____ 20| .37| 22| 19 961
270 440 | 266 | 555 ||| 375 | 962
356 72| 58| 963
200 525 oo 964
304 706 | 55| 965
301 49| 92| 966
104 168 | 967
128 285 |10 968
270 472 969
o 450 |27 970
320 971
200 972
320 973
200 974
272 975
S A Ol ) T ) ) O 976
300 ool 675 || o77
T, N U SN A MO Y- O O ) O A 978
346 979
250 980
B4 0 |20 981
25 420 | 982
283 |208 | 50 361 | s42| 242| 50| 20| 6.0 |- 1,706 | 232 | 725 | 52| 983
27 (120 | 50 366 | 320 | 241| 570 | 11| 50 |- 1520 | 207 | 528| 60| 984
260 ||| 404 || T 985
B8 |||
280 448 | 340
25 |38 | 43 300 | s7a| 251 | 58| Lo | 74|l 157|214 56| 62| 988
21 (163 | 40 383 | 444 | 206| 50| 1.9 9.2| 10|16 |22 | 572| 59| 980
217 | 120 | 31 323 | 456 | 146 | 425 | 12| .5 |- 271 | 173 | 427 | 62| 990
25 |108 | 34 331 | 284 | 105 | 488| 14| 20| - 1,200 | 1.77 | 409 | 64| 901
209 a6 | 60t 370 |oo oo a2 . 992
198 |87 |36 265 | 208 | 138 | 302 |T2100 1,065 [ 1.45 | 365| 61| 993
180 275 | 160 | 355 |____J|TT0C O 285 [..___. 904
222 |T151 | 33 208 | 472 | 172| 400 | 11733 1320 | 180 | 512 | 56| 995
87 |14 | 4 377| 308 | 251| 465| 15|16 2| 1450 | 197 | 440 | 65| 996
317 | o1 | 42 548 | 450 | 246 690 | 3.0 | 1.5 |.__.__ 1,849 | 251 415| 74| 997
361 | 58 | ar 675 | 336 | 338 | 800 | 3.0| 7.6 |..—_._ 2,079 | 283 | 207 | 83| 908
280 | 39 | 21 410 | 321 | 179 444 | |___c | 1,250 | .70 | 184 | 83| 999
280 S R 562 1000
207 |1 |73 5127|558 | 2247|590 417 |777737| 1001
300 |102 | 67 644 | 108 | a77 | es4 || _____|_____ 2,207 | 3.12| 0| 731002
28|45 | 8 48| m2| 237| 60|58 1,799 | 2.45 | 539 | 66 1003
200 (125|713 1007|534 | 230 :
200 |||
310 |121 | 40 517 | 534 246
319 |||
0 S N I Y A
300 | 65 | 34 578 | 484 | 257
318 107 | 45 542 | 416 | 201
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge
3 g 2
° o~
S B | S8 B
g 53| &8 | &2
2 Source Location Date sampled - £ va @09,
g % |zz|&
g [ 3 )
< A g 3]
Driven observation well—Continued
1012 USO8 580 e NEY{SWY{ sec. 8....| Oct. 12,1940 | 34 68
1013 USGS 580_. do Nov. 19,1943 | 34
1014 | Z. C. Prina irrigation well.__._____ NW{SEY sec. 8 July 13,1940 | 76 j.eecmee- 64
1015 Seﬁpage from gravel bar in Gila NE4NE sec. Sept. 10, 1941
iver.
1016 | Marvin Clifford and others irriga- SW1{SWY{ sec. 9-_..| Mar. 27,1944
tion well,
1017 | Seepage in high-water channel of SWI4{SW4 sec. 11___.| Sept. 10, 1941
Cila River along left bank.
1018 | Seepage from high-water channel SEYSEY sec. 11____ do...:
of Gila River along right bank.
1019 | Ted Tidwell domestic well _.______ SEY{SEY sec. 12. Feb, 27,1942 | 17  |oceoo|oceaas
1020 | Driven observation well, USGS 587. May 21,1940 | 14
1021 (Lo A0 Nov. 9,1943 | 14
1022 | Seepage in high water channel of SWI4SEY see. 12___.| Sept. 10,1941
Cila River along right bank.
1023 st‘isxéen observation well, USGS NEYNEY sec. 13_..| May 21,1940 | 14
1024 | .. A0 e . 91043 | 14
1025 TSGR 590. -e---do. — 20,1940 | 14
1026 Egg(z‘la.ridge irrigation well, USGS SW4SEl{ sec. 13_._.| Mar. 23,1940 | 95 [cocee_ 67
do. June 20,1940 | 95
do. July 19,1941 | 95
SEY{SWY{ sec. 13 June 18,1940 | 90 66
----do. 27,1944 | 90
SEY4SEY sec. 14. 18,1940 | 90 66
1032 USGS 595 R do. 30,1944 | 90
1033 | Union Canal Co. well, USGS 596.] NEI{SE1{ sec. 15 18,1940 65
1034 USO8 598 e do. 9,1940 | 52 66
1035 USGS 599 o cmceceeae SWYNEY sec 4,1940 65
1036 USGS 599 do. 18,1940
1037 USGS 509. ——-.-do. - July 19,1941
1038 USGS 600 SWYNW sec. 15.._| June 25,1941 | 87
1039 T8GAS 600-wvmmcmmccmmcommccmnn |-meen 5 1 D, -| July 19,1941 | 87
1040 USCS 601 do June 4,1940 65
1041 USGS 60 e e e do June 18,1940
1042 USO8 601 e e do. July 19,1941
1043 | N. W. Stevenson irrigation well...| SW4{SEY sec. 15..._| Mar, 3,1943
do. Mar. 30,1944
SEYNEY sec. 16...| Apr. 14,1944
SE1{SWi4 sec. 16..__ 104
SWY{SW sec. 16....| June 19.1940 64
dor Apr. 26,1944
NEYSWI sec. 16.__| June 19,1940 65
NEYNE sec. 16._.| Mar. 25,1940 | 11,3
1051 | Pat Cardon well._.____. NWI{SEY sec. 17._.[ Mar. 3,1043
1052 | J. Higginswell o o oooo__ SEYNWY{ sec. 17._._.| May 1,1942| 27
1053 | Bob Burns irrigation well._ -| NEYNEY sec. 1 July 12,1940 67
1054 | Ivins Bentley irrigation well_ .| NESEY sec. 18 Mar. 30,1944 | 75 200
1055 | Mrs. Bertha Gietz stock well -| SEYNE1{ sec.19...| Feb. 27,1942 | 72
1056 | Harold Johns irrigation well.._.._.[ SWI{NW{ sec. 22.._| Mar. 25,1940 | 104 65
1057 |ocee- do. do. June 20,1940 | 104
1058 |- do. do. Mar. 30,1944 | 104
1059 | A. Montierth irrigation well NW1{SW1{ see. 22.._| May 15,1941 | 105
1060 | Lee Johns irrigation well.__. NE{NW1{ sec. 22._| June 20.1940 | 90 65
1061 do. do. Mar. 30,1944 | 90
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

Vé‘; &G | @

Ba 4 Dissolved

25 = tleslslal~138]|= solids 2. | 8 s
gx °© |8 gz |8 sl e |B12]9 88| 3 |2
‘oM A a _ s o0 12 @ L) ~ e g 859 E% 2 a

185°| B |29 |62 (%8| | £ | € |2 |2 |28 82|55 |5 2
SiR| S | |5 (S| 2| E | B E|E |55 |ge|Fe| 2|
@ o | = 2l | m @ | O |k |lZ|[;@a & £9 | B o |
310 128 38 497 546 201 638 1,771 | 2.41 476 69 | 1012
358 | 146 | 46 | 611 | 534 330 755 | 22|24 |10 | 2190 | 298| 854 | 71 {1013
320 feooooo 530 | 300 662 278 | ____ 1014
192 140 30 238 | 340 176 372 1.4 N I 1,125 | 1.53 473 52 | 1015
374 164 47 641 504 402 810 1.8123 51283840 | 3.18 603 70 | 1016
76.8 55 14 97 | 232 57 108 1.2 N 447 .61 195 52 | 1017
125 s2 | 19 | 164| 306] 04| 200 26] .5 713 .or| 283 561018
140 | 230 1019
160 48 32 254 127 209 342 |_os 948 | 1.29 251 69 | 1020
123 74 | 22| 159| 283 | ss| 20| 20|12 | 60| eo6| .05| 25| 561021
174 | 110 | 29 | 20| 34¢| 133| am | 1.6] 5.0 1,005 | 1.37| 394 | 56 |1022
127 68 | 10 | 177| 2s2| 87| 238 73| .97| 28| 1 |1023
13 192 1024
T J (R M 182 1025
ST S N Y 1237|7180 | 320 || 180 1028
b2 I N P 303 130 298 fo[emmmmn 78 1027
158 49 14 328 | 393 139 288 1 3.6 | 13  |oweees 1,028 | 1.40 180 80 | 1028
ST P I 423 | 120 | 312 |emoooo|e|TTITTIL T 195 |o__. 1020
178 5715|738 | se2 | 141 | 300|739 I8 DI 1os0 | 1437 196 |78 | 1030
197 429 170 328 _— 330 1031
181 65 | 19 | 331 304! 13| 320 3.9(19 20| 751032
219 |- 363 400 390 126 1033
260 496 | 240 480 188 1034
270 514 180 [:7:1 0 PR I ISP IR, 240 1035
P51 A IO S, E 514 320 450 225 1036
242 34 19 484 447 223 418 2.8 |25 1,426 | 1.94 163 87 | 1037
257 30 17 524 460 257 430 6.7118 1,510 | 2.06 145 89 | 1038
P17 S I I, -l 522 1039
B2 H AV S S, 558 450 695 465 1040
370 557 | 500 | 85 375 1041
343 | 108 | 20 | 33| 548 385 630 3.6 21 2,080 | 2.83 | 380 78 |1042
3580 |oeeo s 436 660 1043
323 60 17 667 | 520 | 370 585 | 3.8 30 2.511,09 | 271 220 87 | 1044
417 | 187 | 47 | 709| 530| 509| 855| 3.0|20 | 1.5|2600|3.54| 660 70|1045
195 | ool 452 | 100 355 510 1046
270 | e |oeee o 251 280 530 338 1047
300 158 40 472 | 342 | 431 600 1.4 7.0 1.0 | 1,880 | 2.56 559 65 | 1048
. | N (AR, N FU— 390 240 665 |-——- 132 1049
280 486 | 280 5001 8.3 10 218 oo 1050
236 424 ... 445 | [emmeae 1051
236 [ecoe-ee [i3 1 PO (R SRSt U 1052
171 363 120 3120 RN NIV BN SR 225 1053
253 185 40 341 462 | 237 500 1.1 | 43 01,570 ) 2.14 626 54 | 1054
3a7 | N 750 1055
460 505 | 900 | 1,062 65 1056
500 || 392 450 | 1,150 |eoooo|ooae 285 1057
518 |12l | 85 | 1,070 | 532 | 587 | 1,210 | 2.2 |25 | 8.0 | 3,310 | 4.50 | 446 | 84 | 1058
198 | 102 | 26 | '204| 440 | 128 | '340| 17|20 1,133 | 1.54 | 361 | 641059
[0 S P I B 506 | 900 | 1,112 |oem|oeoe|oai 645 1060
493 17108 1774V oa1 7! o0 | est | 1060 3225 125 5 2u0 el 60 | 75 | 2061
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge

= 0 ®
s |52
—_ =g -
“ 3% | &8 | Sm
h2] Source Location Date sampled = ~g Do
g‘ o= oy a~
= = oy
z g |58
< A = =
1062 W?}g’é Welker irrigation well, NWY/SWY sec. 22.._| Mar. 25,1940
1063 |- O e QO July 19,
1064 USGS8625. o NE}/SE}/ sec. 22...| Mar. 25,1940
1065 USGS 625 J June
1066 USGS 625. o ____.do _________________ July
1067 E% S Cgandge irrigation  well, SWI{NWY{ sec. 24.__{ June 8,1940 | 98 [_______ 66
1068 |_____ L 1o TSSO S Mar. 30,1944 | 98 | .| .. ...
1069 | Tilford Larson irrigation well______ SEV NWI{ sec. 24___{ June 20,1940 | 98 |_______ 66
1070 | S. L. Claridge irrigation well._____ NWVNEV sec. 24_ .| June 18,1940 | 85 67
1071 |oeeee L TSRO U July 19,1941 | 85 |.__..._ 67
1072 {oooo- doo s Apr. 27,1944 | 8 | _|._..___
1073 Wlllard Pace unused well.________ NW}/SEV sec. 24___| July 13,1940
1074 |o--- ) I July 16,1940
1075 . S. El]sworth unused well_______ 1/NWLf sec. 28_..| Feb. 27,1942 | 49 |_______[_______
1070 | 3. Kilred domestio well. < y‘ W1 sec. 28...| Mar, 26,1940 | 33.25| ... i
1077 | Amos Cook stock well________.____ TNVSV%EV sec. 3L do. 70 72
. 8
1078 | E. Harris unused well_____________ NEVNWV N T 22.6 64
1079 Dui; well at edge of river flood- NWYSEY see. 15_. Sept 15 1940 | 10
plain.
1080 | Stock well __________.___________ SW/SEY sec. 29.._.| Mar. 51941 | 500 |....... 72
1081 | Northwest well hiear head of main SW14SEY sec. 82 [-—-—. do. 92
Artesia ditch.
1082 | South well near head of Artesia.|...._ s 1o MO SR {5 1) VOO, I, 200 92
ditch.
1083 Srga]]hwell near head of Artesia_|...... do —ew--do. 5 86
itch.
T.98., R.268.:
1084 | H. M. Robinson deep well ._______ NEYNWY sec. 5...|.____do SN I, 79
1085 | Unused well .. ________________ NW}/NWV sec. 5.._| Mar. 11,1941 | 400 | ___. _. 85
1086 | 76 Ranch domestic well __.________ TNEéySEV sec. 18_..| Mar. 4,1941 |______ | oo
5
1087 | Harvey Langham well, unused.... NW}/SW}/ Sec. 2. 93.5 | oo ameean
1088 | Grapevine Spring.___._________.__ SEY 100 90
1089 | YL Ranch stock well_.. __________ SE}/SE}/ sec. 9 Mar. 15,1943 | 70
1090 | Spring from hornblende andesite NWVNE% sec 17.._ Feb. 81941 | ______ 15 90
in ravine, Bryce Ranch.
1091 | East opening of spring in wash, NE4SEY sec. 26...| Feb. 26,1941
Bryce Ranch.
1092 | Surface flow in wash at spring (see |...__ [« 1 R U [ 1o O [V
analysis 1091).
1093 | Walnut Spring. . ..o SEYSEY{ sec. 26....|-_...do__._____ [ B (1 I N
1094 | Cottonwood Spring._ .. ...____.__ TSWS}/SWV 4 Sec. 26_._ Feb. 27 1941 2
6
1095 { Spring in Big Spring Wash________ SEYNWY sec. 5| Feb. 8, 1941
1096 | Seep along Big Spring Road......_.| NE/SW1{ sec. 5_.__| Feb. 13,1941 |.
1097 |- A0 e do. Feb, 10, 1944
1098 | Spring from gravel in gully________ NW}/SEV sec. 5..._| Feb. 13,1941 |_
1099 | Spring zone in wash._. I R Feb. 14, 1941
1100 |- do P (1} Feb. 10,1944 | ______|cao_-. 70
1101 | Spring near lower end of seepage |-___. do PRSI {0} 2 70
zone in wash.
1102 | Most northerly of 6 seepS._..._.__ SE}SEY sec. 5. Feb. 14,1941 3.
1103 | J. Udall irrigation well____ .| SW}/SWl{sec.6....[ Apr. 20,1043 |_._____ 500 66
1104 | Jack Bryce irrigation well_________ NWYNEY sec. 7...| Aug. 23,1940 | 103 | .__... 69
1105 | Dick Bryce stock well_____________ NWYSEY sec. 7._..| Feb, 26,1942 [ 31 | ... |ceo...
1106 | Driven observation well, USGS SWI4{SE}fsec. 7.....| Dec. 9,1940 | 14 | _._ ... 62
1107 |oo_ A0 e @O Oct. 28,1943 14
1108 E]hs Weech irrigation well_____.___ SE}/NW}/ sec. 7-...| Feb. 14,1941 | 72 | . {eeeeean
1109 ' QO May 51943' 72 ...
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

ait Calva—Continued
[Analyses in parts per million]

o8 o S | @

=55 8N | 5 - Dissolved g
238 4 =) <t 2= = =3 P e solids g, 2|
8% L gz sl g | S |8z |8 23 Z
OM ~ 5 L 20 2] @ @ ~ S = 8 B a w
50| Bl g el |2 |85 |BB|88| 38|28
Sl S | B (S5 |5 | S| 2 |5 | E|E |82 |gg| B¢ g |2
288 | = BE |~ 3 = B |2 8 ,,sE 881 o 8 3
@ ] s | 28 |m @ o B |4 | /A~ S ~

186
340
650
630
310 400
361 166 57 609 | 494 | 506 | 715 26|31 L1123 3.17 649 67 | 1068
15 N R PN " 4321 160 | 340 || e 330 [------] 1069
1) AN PO IR S — 433 | 160 | 320 ||| 225 1070
191 65 18 336 | 437 | 154 | 208 4.6 |20 el 1,112 | 1.51 236 76 | 1071
194 61 18 348 | 422} 163 [ 315
________ RO — ——eae|1,125
_____________ 1,390
380 JEOEIY R RS [ 770
290 706 | 320 | 475
181 164 | 700 | 300
159 . [ 269 | 150 | 215 271 2.0 |ememen|ocacaee 120 1078
228 208 49 24 22| 937 | 165 ) P T (RN 1,605 | 2.18 721 41 | 1079
96. 4 24 2.6 185 | 118 | 128 | 166 [ X ) (RS, . 567 | .77 71 85 | 1080
79.4 9.5 3.9 163 | 164 8| 101 |10 oo |anaeee 456 | .62 40 90 | 1081
109 12 4.4 224 | 153 | 162 | 148 |12 | |oaee. 638 | .87 48 o1 | 1082
109 52 7.4 174 | 143 | 187 | 155 F: A PR . 649 | .88 160 70 | 1083
114 40 .87 210} 149 | 187 | 160 YU (R S 678 | .92 103 82 11084
195 20 1.7 404 87| 257 | 400 . 57 94 11085
23.6 26 2.2 21 17 12 7 74 39 | 1086
16.6 - 45 9.0 e ool - 1087
48.5 48 28 23| 284 28 1 L2 8.2 | 284 .39 235 18 | 1088
2% 35 PR (IS - 84 |______ 6. 0] e 1089
82.2 1 100 33 41 ] 383 | 126 17 L8| 20 |-ccnaa 510 | .69 385 19 | 1090
64.8 69 28 28 | 248 97 28 10| 25 [-eoeen 376 | .51 287 18 | 1091
61.9 67 26 27 [ 234 95 27 10| 25 |cueenn 360 | .49 274 18 | 1092
66.2 70 29 281 253 92 32 L3/ 5.0 [caeean 382 | .52 294 17 | 1093
49.7 41 26 35 | 264 28 24 L1 3.5 |ceeem 289 | .39 209 27 | 1094
297 62 29 543 1 191 | 326 | 670 [ N U I 1,720 | .42 274 81 {1095
388 82 42 712 | 187 | 523 | 860 5.4 2,316 | 3.15 377 80 | 1096
3 10 S PR RS, R 104 | ____ (1 J P— 3.6 |oeeeo o 1097
480 118 57 899 | 243 | 557 |1,200 [ 2 PR ER—— 2,960 | 4.03 529 79 [ 1098
308 68 30 573 | 213 | 337 | 710 4.3 1,827 | 2.48 293 81 | 1099
301 J SRS (R, 198 673 4.6 || 1100
305 192 ... 683 oo |eeeo 4.6 1101

852 222 80 1,650 | 227 (1,146 (2,180

6.7 7.34
940 176 89 1,990 | 802 1,834 1,790 82124 506,310 | 858 805 84
680 6.15 431 88 | 1104

02 | 49 | 1,508 | 798 1,201 1,280 |- _____|_____|.__.__ 4,520

L5157 J S FOSURA PRRI - 1,080
485 30 42 1,042 | 565 | 512 |1,060
[ S PR, R S — 820
566 104 38 1,222 | 862 | 760 |1,100
873 e 1,035

8797561—60——9
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WATER OF GILA BASIN ABOVE COOLIDGE DAM ,

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge
= e e
] P
S B g%’ 2
Z |- w2 | B8 | 22
. °g ) [
2 Source Location Date sampled & | ~d | 2o
w F-Ad f-%
g s |28 d
.g @ 3 “ o
- =] > 3
1110 | O. E. Bryce well, unused........ NE{SWl{sec. 7..._| Mar. 8,1943 | 27
1111 | Driven observation well, 5-32.....] SE}{SW}{sec.7.....[ Apr. 2,1943 | 18.5 15,
do do Aug. 3,1943 | 18.5 7 63
do. Feb. 9,1944 18.5 [oeees
_do Aug. 20,1943 |- 8 63
-.do Apr. 2,1943 | 18.4 15
I (s Aug. 2,1943 | 184 8
do Apr, 2 1943 | 18.9 10
_____ do. Aug ,1943 | 18.9 8
..... do____. R | 8
..... 2
SW}/SW}/ sec. 7.... %(2)
""" do 16
do. 8
dn 20 |ooeo.
8 63

NW}/SWV sec. 7.

SWVSWV L1 —

do.
NW}{SW% sec. 7.. .

SE%NW% sec. 7.
sec 7
NW!‘/NW

-.-.do
SEYSEY sec. 7.
do

v

Seepage
yoke Was

Spring piped to farmhouse.

Andy B

Wm. Wanslee stock well.__
Dri% observation well, 3

zone on west bank of Hol-

ryce irrigation wel

3-40.

_do.
NWI{SWI{ sec. 9.

S 1{SW{ see. 9___.
YNEY sec. 16
NWVSWV sec. 16.
NWI{NW sec. 16,
SWI{NW see. 16.-.

341

3-42

NWVNWV sec. 16.
SW}/SWV sec. 16._.

NWiZSWIZ ses. 160
NESWIL sec. 16,
SE 4SW%4 sec. 16____

do.

Aug.

Aug.
Aug.
Apr.
Aug.
Apr.

Oct. 27,194
Aug. 24,1943
Aug. 10,1943
July 26,1943
Aug. 10,1943
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

58 ® g€ |2 Dissolved
Q - N n
28 @ s B o I P B = B Bc B solids 8= g s
Sl s le|g|ss| gl |Ele|8 — 83| 3|7
—~ ~ < =2 M 4 K
S5l 8 % |anlBl S| 82|55 |BeleE|ds]| s 2
g8, 1 2 22 |sCl 81 B |51 8] 5|28 25)3a)| 8
g5k | 2 g sel2 |3 | 2|25 8|58 |58|5%|5 g
[ o o3 | A @ O = z m | A 3 B A4
387 520 1110
445 101 29 010 | 852 | 458 | 800 8.7127 12 2,750 | 8.74 871 84 | 1111
443 845 me
429 868 772 7.5 1113
442 790 1114
499 892 965 (... 1115
558 191 50 1,045 | 946 | 538 (1,135 38| 9.8] 503,440 1 4.68 682 77 | 1116
408 798 705 117
444 820 1118
510 918 |1,015 me
381 P 660 1120
314 598 615 1121
273 83 26 526 | 564 | 254 510 4.7 5115 1,680 | 2.28 314 78 {1122
278 525 1123
470 : 910 1124
316 766 490 1125
1! S (R VI RO 750 {oee .o 460 fao o] mmmee e | .| 1126
462 141 40 806 | 864 | 499 | 850 7.7 21 12 2,880 | 3.92 516 79 | 1127
458 840 1128
452 772 860 1129
476 882 940 1130
339 — —omee-| 575 1131
484 866 830 _— 1132
L T PR (PR S, 872 885 1133
374 6 bV I O 1134
424 (1 J00 P NS PR ISR A 1135
506 |.o-____ 808 | 920 1136
1137
349 610 1138
504 802 1,230 - mm— 1139
501 830 1,160 8.8 1140
396 796 | 402 670 |emoooo|om oo oo e | f e 1141
720 - 1142
515 878 |2 % T (R NS NSRS AN SN A R 1143
414 76 27 804 | 241 449 | 970 5.6 2,450 | 3.33 301 85 | 1144
360 63 20 714 279 372 | 820 2 N 2,133 1 2.9 239 87 | 1145
458 88 38 956 | 816 | 598 | 795 7.7126 4.0 | 2,910 | 3.96 376 85 | 1146
420 U N 636 500 710 18 22 150 1147
460 806 |-caeee 805 1148
389 ——- i T T P 1149
439 B SRR A 795 | 1150
348 ——— 605 1151
[T T (R POV U SRR R PR .- 1152
424 182 43 781 | 678 | 387 | 875 4,71 18 8.0 2,570 ) 3.50 631 72 | 1153
390 805 1154
373 JRSUIIRIN FESUIUIINS IR BRI PR, 770 RSSO PR R S——— e | 1158
389 b0V Y AR USRI U 1156
369 158 43 683 822 379 790 3.4135 5.0 | 2,400 | 3.26 572 72 } 1157
375 S (SRR SR SR 730 1158
352 680 1159
337 670 1160
474 935 1161
436 896 |- 900 1162
455 162 30 952 | 660 | 437 | 940 33 2,780 | 8.78 278 88 | 1163
469 720 970 1164




126 WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge

= 2 e
| D ~
8 B 1228
“ s |85 | i
k] Source Location Date sampled S g @0
B 1=z | g
g a |g& |8
- o] P 3]
1165 | Vance Marshall well, unused.-_.... SW1/NWI4 sec. 17...| Feb. 26,1943
1166 V%lgeGSM;lléshall irrigation well, NEYNEY sec. 17.._| June 19,1840 | 42 68
1167 do do. Feb. 26,1043 | 42
1168 |--.-_do. do. Apr. 14,1944 | 42
1169 USGS 319 SEYNEY sec. 17...} June 19,1940
1170 USGS 319 Feb. 26,1943
1171 USGS 320, oo SEVSEV sec, 17....| July 23,1940 | 46.3 64
1172 USGS 320 Feb. 26,1943 | 46.3
1173 USGS 820 oe e[ dn Apr. 14,1944 | 46.3
1174 USGS 320. —u---do. May 2,1944| 46.3
1175 | Driven observation well, 4-19... ___{__.__.do_ . . __ Aug. 10,1943 ] 66
1176 4-22 SWVSEV sec. 17..-.| Aug. 16,1943 8 65
1177 4-25, WINEY sec. 17..| Aug. 17,1943 |______. 8 63
1178 4-27. SWVSE}/ sec. 17..._| July 28,1043 3 64
1179 428 el July 27,1943 | ______ 2.5 65
1180 [ N [Rp— do _| Oct. 27,1943 | _______ 7 67
1181 428, e[ do Jan 8 63
1182 428 e[ do Feb. 29,1044 | ______ 2 60
1183 428 . | do May 2,1944 |_______ 2 61
1184 428 e e do -] July 10,1944 |.._____ 2 64
1185 [ SN R dn Aug. 29,1944 |_______ 3 65
1186 428 e O Oct. 27,1944 |___.._. 3 66
1187 4-31 SEVSWV sec.17....{ Aug. 16,1943 | ______ 8 64
1188 4-32 July 28,1943 |_______ 2.5 70
1189 4-33 NE}/NW% sec. 17._| July 27, 1943 2 66
1190 4-35. SEY4SW{ sec. 17....{ July 29,1943 3
1191 4-36. _____d Aug. 16,1943 8 66
1192 L (O (R o |« M July 28,1943 2
1193 4-38, NEV sec. 17_._| Aug. 18,1943 8 66
1194 4-40. SE}/‘S V‘sec. 17....| July 29,1943 3 64
1195 4-40. do. Aug. 19,1943 6 64
1196 [ TS IR do. July 28 1943 1 65
1197 442 NEYNWY{sec. 17..|....do..._.__ . 2 66
1198 4-43 N WVSWV sec. 17... Aug 18 1943 8 72
1199 4-45. 4SW4see. 17....| Aug. 19 1943 6 68
1200 4-46, do._ July 28,1943 2.5 64
1201 4-47 NWIY{SWi{sec. 17| ... do-..._ 3 66
1202 4-49, SW148Wi{sec.17....] July 29,1943 3 64
1203 4-50. _do..__ July 28 1943
1204 4-51 NWI{8WT{sec. 17-._) Aug. 18,1943 8 89
1205 4-52 do. July 28,1943 2 65
1206 4-53. SWL/NWI sec. 17 J’uly 27 1943 | ool 3 65
1207 4-54 SE Whisec. 17 |..__.do____.__ 68
1208] 455 NE/wa/ i BT T 8 65
1200 457 EY{NEH sec. 17.-| Oct, 11,3043 77| 3 | 66
1210 4-58 SWIYNEY sec. 17| ____ [ [V S, P, —— 1.5 64
1211 4-59 SEYNW sec. 17-..| Aug. 6,1943 10 64
1212 4-60 NWVSEV sec. 17- |- do. g 65
1213 461 e | e QO o [ MR 4 65
1214 4-62. SEVNWV sec. 17.__ July 26,1943 67
1215 462 —e..do Aug. 6,1943 | __..__ 1.5| 68
1216 USGS 322 e NEVNW}/ sec. 18._| Apr, 151940 | 21
1217 USGS 322 - ay 27,1940 | 21
1218 USGS 322 Dec. 9,1940 | 21
1219 USGS 322. Oct. 28,1943 | 21 10 63
1220 USGS8 323 e NW/N EYsec.18..| May 27,1940 | 14 oo l)ouuuaae
1221 USGS 323 Dec: 9,1940 | 14
1222 USGS324 . SWVNEV sec.18.__ May 25,1940 | 14 |{_..____ 63
1223 USGS 324 S | Dec. 17,1940 | 14
1224 USGS 324 ﬂﬂ Oct. 28, 1943 | 14 67
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

=8 ) o | 2 i

oF - Dissolved

58 = E ,: t s~} 3 = ~ ’g = solids 2 - 5 s

gx o g2 |88l |8 | B2 8 S5 R |2

8 M ~ 5 S50 w @ : c 2] = ] (e F w
f ~ ~ =] 1] -

w0 8.0 8 | g8 <8 T |2 28 182|488 | 5 | &

8 £ 28 | eS| 8 ] B 32 "= 7 o g P>

85k 5] g 28219 3 S <] £ s | 82 | g 3 2 2

23] [ 3 S g4 | = 3 = 2| = g 188 (8 § s 5 | 8

@ 9] =2 | e /M [ O & Z | A |~ & = | <
b 27 A IO MR NSO PRI RN SV SO — 1165
430 fooeeoe - 676 | 500 738 81 | 1166
501 73 31 1,061 | 742 | 703 895 [.o.- 16 14 3,140 | 4.27 310 88 | 1167
552 58 35 | 1,210 660 870 | 1,030 6.0 851 2 3,540 | 4.81 288 90 {1168
510 |ooo|eeis I 732 1 700 938 232 |eeee 1169
530 | |eieaeo 814 |oao- 920 1170
260 oo omaes 496 | 250 480 345 1171
255 —_— 616 425 | e e 172
381 161 45 652 | 602 363 780 2.6 | 33 1.5 2,330 | 8.17 587 71| 1173
368 JE PO, 765 || mieaee 1174
387 795 1175
422 708 885 | .| 1176
336 .- 650 1177
406 137 38 735 | 670 | 344 835 14 2,433 | 3.31 498 76 | 1178
856 695 1179
363 162 45 630 | 684 | 329 730 | 3.9 |21 10 2,260 | 3.07 590 70 | 1180
363 £V O RO (SRS NP NASORSIES MRS USRI SO 1181
351 | 700 1182
872 | : 655 1183
360 ‘705 1184
369 730 1185
372 - (T I 1186
331 . 1187
269 520 1188
305 |l 560 1189
297 oo e e 1190
353 - 710 1191
b1 0 PR NSRRI (v NN DO, 620 1192
306 | 710 520 1193
312 ... 575 1194
308 I SO 570 1195
M4 | . 558 5 1196
F:1:71 I (U N N 1197
b2 S (S AR SN [ A 435 | 1198
4 510 1199
320 702 595 1200
281 555 1201
-7 N (OIS ISR ISR . 1202
b7 S N N U DU N 490 | oo 1203
274 il 480 1204
303 |- 600 1205
302 106 31 651 633 | 281 535 20 1,845 | 2,51 392 75 11206
348 665 - 1207
518 - 920 925 1208
467 870 1209
403 720 1210
406 904 705 1211
316 746 540 1212
b3 X+ P N O S 1213
370 66 19 791 { 762 348 660 | 8.8 |26 10 2,204 | 3.12 370 88 | 1214
399 822 | 376 710 1215
550 172 45 11,030 | 962 524 | 1,078 3,320 | 4.52 614 78 | 1216
490 151 39 927 | 912 | 452 946 2,960 | 4.03 537 79 | 1217
419 137 33 814 ] 802 | 394 820 | 8.8 2,600 | 3.54 478 79 11218
388 74 30 801 722 | 374 730! 7.8 22 25 2,390 | 3.25 308 85 | 1219
480 26 33 1,038 | 531 484 1 1,076 2,020 | 3.97 200 92 | 1220
501 97 39 11,040 | 831 471 [ 1,040 | 9.6 [-ooo_f-neees 3,110 | 4,23 402 85 | 1221
240 |- PR . 424 1222
264 116 430 | 624 | 196 480 | 3.1 1,576 | 2.14 466 67 | 1223
209 {0 OO SRRSO FRSRPUY FUIOORIRN Sy ! eno11224
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Chemical character of ground waters in the Gila River Basin, Graham C’ountg{i Ariz.,

road bridge
= 2 e
. g |82 2
> =381 %
z %% | 82 | %m
] Source Location Date sampled S| ~H o,
5 bl 5 o
g & (=2 &
- [=] > 3
Driven observation well—Con.
1225 UsGs §25 _____________________ SWI4{NEY sec. 18| May 25,1040 | 14 61
1226 USGS 325. do. Dec. 9,1940 | 14" |occjoeeonm
1227 USGS 825, do. X Oct. 28,1943.| 14 68
1228 USGS 326 oo feees do. May 27,1940 | 14 J—
1229 USGS 326. do. Dec. 9,140 [ 14
1230 USGS 326 do. Oct. 28,1943 | 14 70
1231 | Seep in gravel pit at Pima bridge..| NEWNW sec. 18..| Feb. 3,1040 61
1232 | Dodge-Nevada Canal Co. well....| NE 4SW34‘sec. 18___{ Junc 20,1940 | 66 63
1233 |- do. do. Apr. 14,1943 | 66 63
1234 5 1 YN F do. ar, 31,1944 | 66
1235 | Seepage in Gila River channel....] NEYSEl{ sec.18_._} Sept. 11,1041 50
1236 | Driven observation well, 5~2...... NWYSEY sec. 18._.| July 30,1943 1 64
1237 53, NESW14 sec. 18 do. 64
1238 54 SEYNE{ sec. 18. do. 2 86
1239 5-5 do. do. 3 66
1240 5-6. NEYNEY{ sec. 18___|-.... do 3.5, 63
24 | 57 NEYSEY sec. 18. |- do 1] 66
1242 5-7 do. Sept. 13,1943 |._-._. 4 66
1243 58 —-do | Aug. 17,1943 g | 66
1244 59 SEYNEY sec. 18_._| July 30,1943 2 65
1245 5 T O RO do -.--do 3 63
1246 5-11 NEYNEY sec. 18__.| Aug. 17,1943 |....._. 5 65
1247 5-12. do. July 30,1943 |._____ 2 66
1248 5-14. SEYNEY sec. 18. .. do. 67
1249 5~15. do. —...do 1 67
1250 5~16. NEYNEY sec. 18...| Aug. 17,1943 3 64
1251 518, SWI/NEY sec. 18...| Apr. 2,1943 | 18.7 8
1252 5-18 do. July 30,1043 | 18.7 5 67
1253 5-18. do. Oct. 12,1943 | 18.7 8 65
1254 5~19. do. Aug. 17,1943 |occeeee 4 64
1256 5~20 NWI{NE{ sec. 18. .| Aug. 19,1043 2 65
1256 5~91 do. Aug. 20,1943 [ccueoe 2 62
1257 5-22. do. July 30,1943 1.5 64
1268 5-23 ew._dO do. 3 63
1259 5-24 SWYNEY sec. 18.__[----- do. 3 66
1260 [ S 1 I U do. do. 3 63
1261 5-26. NW1{NEY sec. 18_ .| Aug. 20,1943 12 63
1262 5-27. do. Aug. 17,1493 6 67
1263 527 do. Oct. 27,1943 8 66
1264 5-27. do. Jan., 4,1944 62
12656 5-27 -..do. Feb. 19,1044
1266 5-28. SEYNW sec. 18___| July 29,1943 2
1267 5-29 do. Aug. 19,1943 8 62
1268 5-29 e doO. Oct. 27,1943 1 66
1269 5-29 do. Jan. 4,194 2 49
1270 5~29. do Feb. 29,1944 4 51
121 65-29 do May 2,1944 4 54
1272 [ AU U Q0w m emecmmmeem Aug. 5,1943 4 66
1273 5-35 NEYNW sec. 18._| Aug. 20,1943 .5 68
1274 5-36 B TS O L 8
1275 5-36 N 1 65
1276 5-36 5 68
1277 5-36. 3 67
1278 5-39 2 66
1279 5-40. 4 65
1280 541 NEYNWY sec. 18._ . do-... 6 64
1281 542 eeel0uccmannacconeaa]| APr. 2,1943 | 19 [
1282 542 do.. Aug. 3,143 | 19 6 6
1283 542 do.... Oct. 27,1943 | 19 5 73
1284 542 do.... Jan, 4,1944 1 19 ] 60
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

(T L~ )
‘gf gM |+ Dissolved | o ]
-gS I3 ,‘:,j; :Q ~ = P g - solids B3| 2 s
X | S |8 |gg|sd|Sg | |&|5 ]2 BT |z
S~ B sg <0 [ & o @ ~ a8 5 =3 S% 2
g0 | B |25 | BB (%8 g | £ |F 2| |28|28)%5|5 |8
‘S o, ‘S ~ o o ] S =] = 22 a & R 2
R % | & 2 4 | 5| £ 5|58 [88|8¢%| & g
z§' o | & § g M E ] = |z (A& £ SN [
157 18 | 270) 408| 96| 298 || ... 025112 244 711228
25 144 389 569 199 500 2.9 -] 1,559 | 2.12 540 61 | 1226
230 I F: 1571 J (R 1227
) S O [N SRR PR SO, (i 7 [ R 1228
250 117 36 386 548 191 440 2.5 1,442 | 1.96 436 66 | 1229
204 | 106 | 32 | 310| 482| 166 350| nL5[18 | 40f1,200|1.65| 396| 631230
470 | '35 | 20 {1,004 601 | 4721 965 2800 |38 | 170 931231
200 foee_ |l 398 | 120 | 455 |- |- 188 1232
164 |61 | 18 | 270 88| 13| 260 | 1.4 | 86| Lo | 922 |125| 22| 721233
222 111 30 351 488 174 395 15|27 .211,330 | 1.81 440 66 | 1234
502 2.4 12 1,427 | 1.93 251 79 | 1235
580 1236
605 1237
610 || 1238
825 |-——___ 39 2,186 | 2.97 | 352 | 81 |1239
685 1240
545 1241
550 1242
505 || 1243
465 1244
1245
6825 | _ T 1246
620 1247
300 1248
595 |- 1249
640 1250
736 1251
585 1252
281 [---- - 530 1253
an 568 480 1254
363 676 676 1266
383 |- TTI|TTTTTT 788 675 1256
a2 | o5 o5 82| w2 | ad| w0 31 2,510 | 3.41 | 340 | 84| 1257
420 1258
176 280 1259
370 1260
o7 T Y SR FUUIN R 680 — 1261
418 ——-| 956 710 1262
412 |84 |28 | 803| 980 | 395| 725| 9.8| 50| 20 | 2,62 | 3.56 | 324 861263
775 |- 1264
713 .| 68 1265
1266
b2 {1 VOO PSRRI SO AP NN 1267
2% 16| .9 2| 20| Thos | .68 110 | 76 |1268
109 65 22 147 268 78 188 2.0 .0 3.0 634 .86 252 56 | 1269
124 - 370 174 —— 1270
185 110 30 263 406 150 336 1.5 5.7 1.0 1,100 | 1.50 398 59 | 1271
144 ——— 216 1272
169 200 1273
E L T RS FOUIU A, 862 765 1274
374 | o | 22| 75| 74| 335 675| 8.8| 1.5] 80| 220|300 88| 84|12
380 |oomoooo| oo e 600 1276
51 82 T PR - 595 1277
157 230 1278
155 : 230 1279
161 fomoooe S AR NS AU IS N 1280
139 52 16 233 352 99 1.0 7941 1.08 196 7211281
219 405 1282
161 | 62 | 22 | 275 | 356 | 138 | =285 1.9| .5| 3.0| 960|131 | 245 71 |1283
186 350 1284
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road brid ge
3 a 2
r P
5 B |25 |2
% 3% | 88 | &=
é Source Location Date sampled a8 ~q g o,
> E 5
E g (=~|§
< A M 3]
Driven observation well—Con.
1285 542 NEYNWY see. 18.. Feb. 29, 1944 19 8 54
1286 542 19 8 56
1287 542 19 8 71
1288 542 19 8 77
1289 542 19 6 74
1290 545 SWYNWI/ sec. 18...| Aug. 2,1943 2 65
1291 547 NWIINWI sec. 18- Aug. 20,1943 5| 6
1292 5-54 do_... Aug. 5,1943 3 63
1293 5-61 SE}/SEl{ sec. 18....| Aug. 9,1943 11 65
1204 5-70 NEYNE sec. 18.._[ Aug. 6,1943 1 71
1295 573 SEY/SEl{sec.18.__.| Aug. 9,1943 |_______| 12 65
1296 5-74_ SWVSE ldisec, 18....| .___. do...... 3 68
1297 5-76. VSWV sec. 18...| Aug. 20,1943 3 65
1298 577 SE1{SWl4 see. 18_... 8 66
1299 578 SW%SE% sec. 18 10 67
1300 | Arthur Lines irrigation well, NWINWYH sec. 19..
USGS 331
1301 | do.... do.._ 330 63
1302 |....- (o R RRUNURIIUSURIVUIINS VSV s |+ SO
1303 USGS 332 oo - SWVNW}/ sec. 19.__ 530
1304 | W. Mattice irrigation well...__._._ NENW sec. 19__ 987
1305 | Mattice Bros. irrigation well SW%NE% sec. 19._. .
1306 | Pimacity well ... __.___ - SWI{NW sec. 19...| Ma, 65
1307 | Driven observation well, 4-78..... NE}/SEy sec. 19... 12 66
1308 | 572 ELNEY sec. 10... 11| e
1309 5-75 NE%NWV sec. 19.._ 5 67
1310 5-79 SWI{NE1{ sec. 19__. 8 66
igg Geo(r‘ge Reynolds domestic well.._ SEVSWV sec. 20 :
R4 (4]
1313 | Vance Marshall irrigation well, NE}/NE}/ sec. 20 - T 65
USGS 337.
1314 (s s RSO IO do. .
1315 |oee @O 63
1316 A]lxe Lmes irrigation well_ __.._.__ SE }/NWV sec. 20__.
1317 | Driven observation well, 4-1______ NEYSEl sec. 20. .. 8 66
1318 4-2 SEYNE seec. 20... 3 65
1319 4-3. do. 3 67
1320 4-4 3 66
1321 44 10 67
1322 44 10 65
1323 44 10 64
1324 4-4 . 8 64
1325 4-4 8 67
1326 4-4 - 6 70
1327 44 4 69
1328 45 NEVSEV sec. 20. . 8 67
1329 4-5 3 68
1330 4-5 5 63
1331 4-5 - 8 60
1332 4-5 _— 4 59
1333 4-5 3 64
1334 4-5 30,1944 5 66
1335 L T S Qct. 27,1044 | ... (] 68
1336 4-6 SEVNEV sec. 20 .. July 22,1943 2
1337 4-7 Aug. 14, 1943 5 66
1338 4-8 NEVNEV sec. 20..._|..—_do________ 8 68
1339 F e U R July 22 1943 3 63




ANALYSES OF SURFACE WATERS AND GROUND WATERS 131

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Razl—

at Calva—Continued
[ Analyses in, parts per million]

é? 8‘&? e —~ Dlsslo}ived 9 g
82 2 s |lala | |32 solids .1 21| g
B 1S l8 (82|51 |€lgs 132
50| B |28 |ss|%B s | 2|2 |9 | |E|EE|EE| |8
1680 2 | &2 | EE|sB 8|5 |2 | 8|2 |22 |29|=C|E |28
Sk 5 |2 3R\ |2 2| B |55 |FF|BElE% k|

& S |2 |28|rs |G| 0 |B|Z2|8|&% |&3|& &
179 |- - 330 |-oem- e 1285
261 | 1487|738 | 396 504 | 227| 50| 1.5{ 3.0| 2.0 1,570 | 2.14| 513 | 63 |1286
305 | 600 |-l | ]I n 1287
161 | 40 | 12| 204| 3% 5| 40| To0e | 124|150 | 81 |1288
152 SR IR N B"t-3) IR I N I M N S 1289
191 | o2 | 26 | 208| as2 12 | 1,115 | 1.52 | 336 | 661200
7 S U I N ol A S ) N M M Ml Mo 1201
198 = 1292
250 1203
1< S NN N MOV N MONOUSN N7 MOV MM AU N M E— 1204
358 |.__. 1295
264 foeeo o 1296
169 = 1207
P2 2 NN N MU I M NS N I N 1298
253 _ 1209
486 315 1300
1301
31 1871 Tes | 20| 827 | 61| 1302
i 1303
652 270 1304

2.14 202 79 | 1305
1.41 267 71 | 1306

348 614 - 1307
b S RO, I IR I, 1308
268 1309
325 692 | ... [ (] [ F— 1310
270 584 | 220 495 | 50|35 [--aooo 285 1311
283 614 500 1312
213 432 | 130 380 255 1313
329 180 43 490 | 566 | 285 (3770 P—— 9.9 61,942 | 264 626 63 | 1314
280 130 40 451 | 500 | 254 556 | L9 9.1 3.0 1,600 2.30 489 67 | 1315
266 104 37 432 | 586 | 192 460 | 1.1 24 1.0 | 1,539 | 2.09 412 70 | 1316
327 600 1317
322 600 1318
550 1319
215 380 1320
213 120 35 319 478 | 188 30| 19|11 501,200 | L7 144 61 | 1321
195 325 1322
196 330 f-oeee 1323
201 360 1324
272 164 41 388 | 550 | 232 506 | 1.9 17 3.01,620] 220 578 59 | 1325
b R R SEPURR] (EP S [N 560 1
201 556 1327
- S O RN SR S, 605 1328
331 86 39 646 | 632 | 201 650 | 3.1 | 42 10 2,070 | 2.82 375 79 11329
26 A R (RS, FRIN AR 495 1330
q 312 585 1331
369 630 1332
348 | e 670 1333
353 106 47 631 | 628 | 312 675 | 2.3 |39 5.02120 288 458 75 | 1334
153 A PRI VRIS PSRRI SO 715 1335
320 600 1336
640 1337
377 . 730 1338




132 " WATER OF GILA BASIN ABOVE COOLIDGE DAM. - -

Chemical character of ground waters in the Gila River Basm, Graham Counily é Ariz.,

road bridge
. T
- 0w <
] PN e
s B IS5 2
z 5% | 88 | 2,
é Source Location Date sampled as |~ g 2o
e =21
E g | =5 | §
A OB
Driven observajion well—Con. '
1340 4-10. SWYNEY sec. 20--.| July 22 1943 2 66
1341 4-11 SEMNEL sec. 20-._ Aug. 13,1943 |ceoo- 8 67
1342 4-12 NEYNEY sec. 20. .| July 22 1943 |oeoeene 2 65
1343 4-13 Y T SR do. 2.1 66
1344 1-14 Tldo Aug. 10,1943 ... 8 65
1345 4-15 SWyNEysec 20...| July 22,1943 "8 69
1346 L 2 U N Aug. 13,1943 8 67
1347 417 NWVNEV sec. 20_. Aug 16 1943 8 66
1348 4-18 NEYNE sec. 8 87
1349 4-18 NWINEL{ see. 20.. July 27 1943
1350 4-20 July 29,1943 2 64
1351 4-21 Aug. 16,1943 8 67
1352 4-24 Aug. 17 1943 8 70
1353 4-26 Aug. 28,1943 3 62
1354 4-29. July 29,1943 2 64
1355 430 Aug. 16,1943 3'| 66
1356 4--30. Ju]y 29 1043 [aceee- - 51 64
1357 F 7 USRI SRR o (s WANUIIEUIRN SN ¢ { SN, ] - 64
1358 4-39. dn 3 62
1359 4-68_ Sept. 22,1943 6
1360 460 e [ m e Aug. 20,1943 [...._. - 2 69
1361 4-70. SW}/SE 4sec.20_...| Aug. 9,1943 [ ______ 9 65
1362 4-71 NW{SEL] sec. 20._.| Oct. 9,1943 5
1363 4-72 NE}/SWV sec, 20__. Sept. 22, 1943 2
1364 4-73, —-.-do Aug. 9,1943 6. 64
1365 474 BWYNEL sec. 20_}-—..do oo f . 13,1 e
1366 4-75 SE{NWI sec. 20_- 10!|: 66
1367 476 SWYNWL sec. 20 2.1° 68
1868 | 477 wawa/ 560, 2os|-2en-do 12| e
1369 | Bored observation well, T-61.....| NW3{SWI{ sec. 21._.| Dee. 27,1043 |-
1370 |-—o-o A0 e [ do Dec. 28,1943 66....
1371 | Q02 o e do. do. --.86_-
1372 |o__._ dos._. do. —-..do. . ..-66-.
1373 | Driven well 100 1t. north of T-6...| SWYNWI{ sec. 21...| Dec. 27,1943 12
1374 | Driven well 100 {t. south of T-6...] NWZ{8W{ sec. 2i.__|- do. 12
1375 Bored observatlon well, T-62.._.. ——-
-do. -
1381 Seepage Trom left bank of Gila SE}/SE}/ sec. 21 Sept 11,1941 5
1382 Dnven observation well, 2-55...._. NEYSEY{ sec. 21.._| Aug. 19,1943 4 65
1383 3-8. SE%SE% sec. 21....| July 20 1943 67
1384 E U S Aug 19,1943 73
1385 3-10. . dn July 20,1943
1386 20 PSS AU Aug. 18,1943 [o—oo 70
1387 3-12 SW%SEV sec. 21.... July 21,1943 | 66
1388 25 I SO A —meo| July 20,1943 |- 66
1389 3 U A dn July 21,1943 |eeeeuae 65
1390 3-15. do Aug, 20,1043 |._____ 68
1391 b 20 1 RSN R do. July 20,1943 64
1392 3-17 do Aug 14 1043 |oooo_o 66
1393 3-18. do. 70
1394 3-19. SEX{SW{ sec. 21 Ju]y 21 1943 |oaeeens 63

3Samples collected at intervals during a pumping test.



ANALYSES OF SURFACE WATERS AND GROUND WATERS 133

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva~—Continued

[Analyses in parts per million}

a% SC | @
< M - Dissolved
g2 = :+ S|~ a ~ g a solids %,, g S
g 1S |8 |2|s8lg|1S|elz]|8 8% | =
- = < ’QO = © © < =) B oy 2 @ w
e>g | § g2 g ixE| 2| 2 | 2|2 |s 28 | 28 EEN I E
%g;s 8 (82 |8 | €| 5 | 8| 2| E |82 |g2|%s| 2|
gER | o G = |2 |5 |2 |£ |8 |58|88|2%%|§
@ 0 = nd | m @ (&) &= P4 A& FHS | R &
316 31 20 SR RO NV N RV
29 (511750 U ORI SRR U AU
b2 T N IS AN (10770 ORI UUURNY FUSURITR) SV S
7 S V{77 PR (RS SIS S A,
246 455 -
317 106 39 552 | 556 | 262 615 36 1,884 | 2.56 425
337 645
Ml e 645
398 800
282 500
331 620
349 695
296 550
387 790
296 530
338 655
333 645
302 570
272 490
320 570
321 645
256 460
286 - 540
296 86 41 512 | 530 | 226 556 | 3.1 |45 7.611,729 | 2.35 383
246 455
292 550
254 45
252
320 650 580
396 780
405 126 51 783 | 824 | 367 810 | 42} 20 14 | 2,570 | 3.50 524
L:5 (120 ORI (U M 815 -
L3 £ T RSN NI SRR IO N 830 [cocc oo |mmmme e e e
581 114 62 1,230 (1,242 | 512 1,160 | 4.8 6.9 18 | 3,700} 5.03 540 83
356 67 35 73 782 | 284 685 | 4.7 10| 12 | 2,200 2,99 311 84 | 1374
385 |- g1 RS ORI SV SR, NURIIS ST [—— 1376
389 800 1376
401 .820 1377
403 840 1378
417 835 1379
411 ... 930 f-ue-—- 1380
387 87 47 718 | 443 384 850 2.2 5.0 [cacmaen 2,311 | 3.14 410 79 | 1381
338 615 1382
201 585 1383
283 530 1384
256 455 1385
160 255 1386
320 1387
254 128 29 408 514 227 470 5.3 1,520 | 2.07 438 67 | 1388
1389
1390
1391
1392
1393
...... 1394



134 WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge
= ] H
< ~~
S B |28 1B
% 5| &4 | 2=
) Source Location Date sampled é g | oo,
B = =g =
g ) e g
@ K )
< A > 13
Driven observation well—Con.
1395 3-20. NESW{ sec. 21___| July 20,1943 2 64
1396 |- 3-21 do July 21,1943 3 69
1397 3-22 SE{SW14 sec. 21___.| Aug. 14,1943 8 66
13908 3-23 NEYSE} sec. 21.__| July 20,1943 |- |- 65
1399 3-25. SW1{SW1{ sec. 21...| July 21,1943 1 67
1400 3-26 - -.do 1.5 67
1401 3-27. N E SW1{ sec. 21___| July 20,1943 2.5 65
1402 | 3-28. W14 see. 21 July 21 1943 2 65
1403 3-29. N W}/SW}/ sec. 21.._|__ 2 65
1404 1 P P Ang 14 1943 5 68
1405 3-31 SWVNW%sec 21 July 21 1943 69
1406 3-32. R | — 1.5/ 66
1407 R N dn - dn 2 66
1408 3-34 s 1 SR N 2 64
1409 1 S S do. Aug 14 1943 8 65
1410 3-35. do _--| Oct. 27 1943 {ooeenn 2 66
1411 3-35 do. Jan. 4,1944 2 62
1412 3-35 do Feb. 29 1944 5 62
1413 3-35. do_... May 2, 944 | ... 4 63
1414 3-35. do.... July 10,1944 1 65
1415 B33 mmmccmam e cm e mcemmn e A0 e} Aug. 6 65
1416 3-35. do__.. --| Oct. 2 66
1417 3-36. NWL/SW14 sec. 21_._} July .5 66
1418 3-37 SE}/SWV sec. 21....] Aug. 8 65
1419 | 347 WIZNWY sec. 21..| Oct. 8| 6
1420 3-48 SE%NW% sec. 21___| Oct. 11,1943 |._..__ 2 66
1421 b o 3 RO RO Aug. 24,1943 4
1422 3-50. SEVNEV 60 21 |.___ do.... 4
1423 | 351 WH{SEL sec. 21| Aug. 93,1043 8
1424 3-52. SW%NE}/ sec. 21_._| Aug. 21,1943 |——___ .5 67
1425 2-30. SWI{SW1{ sec. 22_._| Aug. 10,1943 {___._. 3 68
1428 b | OO RS do.. Sept. 28,1943 3
1427 2-31 do_... Aug. 10,1943 8 69
1428 P2 X R PR (s [+ S 65
1 pa X R (N (¢ o S, 70
1430 s N NU [ [ N 68
1431 b 3 N [ L4 31 S 65
1432 2-33 do-... 64
1433 - do....
1434 b T O IPUN S s [ 65
1435 2-34. dn__,_ 67
1436 2-34 e | 2o o0 70
1437 2-35. SE%SE% sec. 22.. .. 67
1438 2-36. 0.---- 69
1439 s ¥ U do--..--_-_--_.-“ 65
1440 2-38 NEYSW sec. 22_._|-—--- (s [+ JR 67
1441 2-39. SW%SW sec. 22... Aug 12 1943 8 63
1442 240 e om0 a0 5 71
1443 2-41 NWVSW}/ see. 22._- July 19 1943
1444 2-42, NE4SWI4 sec. 22.__| Aug. 19, 1943 3 64
1445 2-43 SW14SW14 sec. 22...| Aug. 13,1943 | __..__ 8 67
1446 b SR d0-eceeecceee | July 19,1943 70
1447 2-45. NWI/SWI{ sec. 22— |- (7 T 65
1448 2-46. SW14SWig sec. 22| Aug. 12,1943 | -.__ 8 65
1449 by SO (S do--..._-___--_--- July 19,1943 67
1450 2-48, NWILSWI{ sec. 22 d0. .- 65
1451 2-51 SEySE 1] 'sec. 22 _|.____ do....... 65
1452 2-58. Aug. 19,1943 2 67
1453 | Wallace and Palmer irrigation well_ SEVNW}/ sec. 22...] Aug. 10,1940 | 73 70
1454 |.o.-- do-... do-... Aug. 13,1941 | 73 69




ANALYSES OF SURFACE WATERS AND GROUND WATERS

135

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

Specific conduct-
ance (K X105 at
25° C.)

Calcium (Ca)

Magnesium
(Mg)

Sodium and po-
tassium (Na+K)

Bicarbonate
(HCO3)

Sulfate (S04)

Chloride (CI)

Fluoride (F)

Nitrate (N'O3)

Borate (BO3)

Dissolved
solids

Parts per
million
Tons per
acre-fgeot

Total hardness
as CaCOs

Percent sodium

692

22

474

582

648

695

370 120

33

634

37

L0

2,249 | 3.06

435

324

856 | 1.16

328

57

584

581

218

3.0

2,580 3751

367




136 WATER OF GILA BASIN ABOVE COOQLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham C'ountyd Ariz.,

road bridge
3 a 2
r -~
S B |25 |3
“ 8| 85 | &R
a Source Location Date sampled |~ 5 @9
B 3 o |
= a =& | 8
2] @ 2 )
< [=] ol 13
1455 | Wallace and Palmerirrigationwell.| SEY4NWI{ sec. 22.._| Feb. 26,1943 | 73
1456 | Ed Howard irrigation well..__._.__ SW1{SWY{ sec. 23...| July 13,1640 | 90 .69
1457 | Driven observation well, 1-63..__.| SW24SW1{sec. 25...| Aug. 17,1943 11 85
1458 1-31 swysmé soc. 26| Aug. 90,1043 s | 66
1459 1-32 do.... July 13,1943 5 64
1460 | - 188 e e Q0. ceeroaccaaee| Aug. 9,1943 8 67
1461 1-34 ‘_do Aug. 10,1943 8 67
1462 1-35. SEVSWV sec. 26.--- July 14,1943 2 87
1463 1-36. d0. e July 13,1943 15 65
1464 137 NEL{SW}{ sec. 2. do 10 | 66
1465 1:-39, SE14SW sec. 26_..-| Aug. 10,1943 5 64
1466 1540, NE4SWI14 sec. 26._.} July 14,1943 5 66
1467 1-41 SE14SW1{ sec. 26 do. 2 65
1468 1-42 do. July 13,1943 10 65
1469 1-43 NW48WY sec. 26...| July 14,1043 : 5 64
1470 1-44 SW{SW14 sec. 26_eae|-cune do. 10 65
1471 1-45. [ (S N do 1 68
1472 1-46. -do. do. 65
1473 1-47. do. do &7
1474 148, P 1 YOR AR do. 65
1475 1-49 NW%SW% sec. 26| July 13,1943 | __ . |eecne-n 68
1476 1-50. July 14,1943 66
1477 1-52 SWVSWV sec. 26._..| T u.ly 13, 1043 [caaenn 66
1478 183 e RO el 10 64
1479 1-54 NW}/SW}/ sec. 26.... Aug. 11 1043 8
1480 1-55. do. July 13,1943 10 66
1481 1-55. do. Aug. 18,1943 6 687
1482 1-55. do. Oct. 27,1943 5 67
1483 1-55 do. Jan. 4,1044 8 65
1484 1-55. do. Feb. 28,1944 10 63
1485 1-55, -..do. May 2,1944 8 62
1486 1-55. do. July 10, 1944 [] 64
1487 1-55 -..do. Aug. 29,1944 8 o7
1488 1-56 do. July 13,1943 5 66
1489 1-64. SE{SE1{ sec. 26-... Aug. 17,1943 1 67
1490 1-65. do. Aug. 18,1943 1 ______ 3 64
1491 ) i SRSV (R do. Aug, 23,1943 2
1492 1-74 SW1{NW sec. 26_.-| Aug. 17,1943 9 66
1493 1-75. NWI/NWI1{ sec. 26..1 Aug. 23,1943 C 2
1494 1-78 NE}SW1{ sec. 26---| Aug. 11,1943 8 67
1406 | o1 ls“”z 5 ‘“ﬁwyNEy 57| May 5, 1oid 13
1496 | Old tewart (£ - S, sec. 26..| May 2,
1497 |_____ prne Feb. 14,1941 8
1498 Sprmg piped to stock trough NEVNE}/ 56, 26| _.—- o 1 YRR [P 1 66
1499 D&%en observation well, USGS SE4NEL sec. 27....| May 24,1940 14
1500 |o.--_ do. Oct. 28,1943 14 |- 70
1501 USGS 347 —eee-do May 24, 1940 13
1502 2-1 SEYSEY sec. 27_.._( July 13,1943 10 70
1503 2-2- do. do. 5 67
1504 2-3. do. do. 5 66
1505 2-4 NEMSWi{ sec. 27— Aug. 11,1943 5 75
1506 2-5 NEYSEY sec. 27-._| July 15 1943
1507 2-6. SEVNEV sec. 27-._| July 13,1943 74
1508 2-6. - Aug. 10, 1943 8 67
1500 2-7. SE}/SE (sec. 27— July 13,1943 68
1510 2-8. Aug 11 1943 8 66
1511 2-9. NEVSEV sec. 27 3 65
1512 210 e e[ Ju]y 15,1943 64
1513 2-11 69
5141 - 2-13 NW%SE% sec. 27.-- Ju.ly 16 1943 64



ANALYSES OF SURFACE WATERS AND GROUND WATERS 137

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rasl-

at Calva—Continued
[Analyses in parts per million]

4
2
2
)
&

solids

Specific conduct-
ance (KX10%at
25° C.)

Calcium (Ca)

Magnesium

(Mg)

Sodium and po-

tassium (Na+K)

Bicarbonate

(HCOs)

Sulfate (S04)

Chloride (C1)

Fluoride (F)

Nitrate (NOs)

Borate (BO3)

Parts per
mil]igg

Tons per

acre-foot

Total hardness

as CaCOs

Percent sodium

alysis No.

-~

9 | 14556

,_.
8
)

51 9

S
.
o
-
3
®
o
o
'S
@
=3

28
§
1
5
&

—— 510 1460

345 . . aeeeoo| 1460

2.0 1,844 | 2.51

.5| 801,430 | 1.94
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

E€hemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge
= |a.le
> P
S B |22 |8
“ SRS
2 Source Location Date sampled ,‘:5 ~g o0
B 3 oy | 2
l I sa | 8
o @ - @
< =] ~ 3]
Driven observation well—Con.
1515 2-14 .| NWYSEY sec. 27..| Aug. 11,1943
1516 b T N [ [ T July 15,1943
1517 2-16. - SW%NEV sec. 27-.-| Aug. 11,1943
1518 2-17. _-| July 15 1943
1519 2-18 NW%NE% 56¢. 27 |--oeodoo——__
1520 2-19 - NE&NE sec. 27_ . July 16,1943 |- |- - 67
1521 2-21 W 4NE2580. 27| Aug, 11,1943 {-._____ 8 65
1522 2-23 NWVN EY}sec.27._. do. - 8 70
1523 294 o0 Tuly 16,1943 |-moo_|oceeon 67
1524 2-25 SEVNW}{ sec. 27 Sept. 27,1943 8
1525 2-26. - NE sec. 27
1526 2-27 Wlisec.27... July 16, 1943
1527 2-28 e mece e O e
528 2-29 NWVNWV sec. 27.. July 19 1943
1529 2-29. : [ ISR s [ T, Aug. 12 1943
1530 2-49 - SEYNE} sec. 27._.| Oct. 11,1943
1531 2-50. | NWYNEI sec. 27..| Aug. 11,1943
1532 2-59 NWVSE}/ sec. 27...| Sept. 27,1943
1533 260 oL WILNWY sec. 27.._| Aug. 6,1943
1534 267 SRAoR s ar | Aus. 15,1068
1535 2-68. SW}/SEV sec. 27-.._| July 26,1943
1536 b2 SRRV UV o [+ MR Aug. 6,1943
1537 2-69. _._._do
1538 2-70 - NW%SE% sec. 27| oo do__——--
1539 2-73_ SE{SWI{ sec. 27..._{ .. do_.___._
1540 USGS 347 oo SEVNEV sec. 27... Oct. 28,1943
1541 USGS 348 - May 24,1940
1542 USGS349. ... NE}SEl{sec, 27 |--__- do.oe.
1543 USG8 350 o oocooccmccceee | amae O oo do.___....
1544 USGS 35 e Oct. 28,1943
1545 USG8352. o May 24,1940 ) 2 S R
1546 | Ned Da]ey irrigation well June 20,1940 |- ___j._____ 65
1547 | ___ | Apr. 19,1943 |- 700 66
1548 | W. T Watson domestic well_.._.._ Mar. 28,1940 | 12 |...____ 63
1549 R Feb. 25,1943 | 12 .
1550 Seepage in Gila River channel....{ NE4NW sec. 27| Sept. 11,1941
1551 ... NWNEY sec. 27 |-c—--d0..co.....
SWVSWV sec, 27_-.| Feb. 25,1943
_____________________ Apr. 12,1943
SE}/SEV sec. 28____| June 19 1940 | 82 65
_____ do___.__..-_--._._ Apr. 12,1943 65
_____ Mar. 17,1944 -
SWVSE% sec. 28 May 1,1943 65
_____ do _| Mar. 31,1944
1559 Smithvi]le Canal Co. well, USGS SEYSEY sec. 28____| Mar. 17,1944
1560 | H. L. Nortonwell_________________ SWi4 %sec. 28____| Feb. 25,1943 .
1561 | Driven observation well, 2-61..___ SEYNE 28.__| Aug. 10,1943 |.._____ 14 67
1562 | 974 | SEYSEV sec %...| Aug. 18,1943 s | 6
1563 | 31 NESNE R4 sec. 28...| Oct. 16,1043 | ooov 8| 6
1564 38| dO o o ----do 8 62
1565 3-5. - _____do ____________________ do__.____ 8 65
1566 36~ N Aug. 12,1943 8 66
1567 3-7. - NWVNEV sec. 28._ .Tllly 21 1943 3 64
1568 B-88 e NENWY sec. 28_ . [-—--- 1.5 65
1569 856 o NEYNEY sec. 28._. Sept 22 1943 8 lecoenee
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

K X108at

(
r

25° C.)

illion
foot
Total hardness

Specific conduct-
ance
Calcium (C8)
Sodium and po-
tassium (Na+K)
Bicarbonate
(HCO3)

Sulfate (S0s)
Chloride (CI)
Fluoride (F)
Nitrate (N Os)
Borate (BO3)

as CaCOs3
Percent sodium

Magnesium
(Mg)
mi
Tons
acre-

& l Analysis No.
(=}

280 |oeoeooo - 510 |- —— 1529

31 1.5 (1,610 | 2.
35 1.0|1,620 | 220 510| 641556
1.071,700°] 2
21,540 | 2

275 101 57 431 | 612 | 202 485
269 104 61 422 | 594 | 216 485

1.3

L5
284 98 56 467 | 598 | 217 526 | 1.5 |38
259 128 70 353 | 552 | 206 480 [ 1.5 |34 .

393 1,174

568
T L N R 1 S N S N 1569

879761—50——10
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham. County, Ariz.,
roati bridge
3 ] 4
] s
g AR
Yt D B
2 Source Location Date sampled : § & a i@
g & |za |8 ‘
< A P 3
Driven obervation well—Con.
1570 ! NEYSEY sec. 28...| Oct. 11,1943 |-—c.._. 2 66
1571 3-58. NWI14{SE sec. 28-__ Aug 10 1943 |-ooeae 8 66
1572 3-59. SE}?NWV sec. 28 do. ... 11 656
1573 3-60. NWYNEL sec. 28. |-~ 0. .. 10 66
1574 3-61 SEYNWL{ sec. 28_._| Sept. 27,1943 5
1575 3-62. NWYNWIY sec. 28..| Aug. 18,1943 8 68
1576 3-63_- SWYNWI1{sec. 28...| Aug. 9,1943 | .. 1 69
1577 3-64. | NW W14 see. 28._|-..._ do_...... 5 69
1578 | Verne Pace irrigation well..._____ SEMNWL{ sec. 29.-.| June 22,1940 |--—-... 500
1579 [ @0 e e oo A0 caccaceceeee| Apr. 15,1943 66
1680 | Spring at hydraulicram___.___.___ SW SW sec 29_-. Oct. 30,1940 |-cemoumfmommca e aaa
1681 | Verne Pace domestic well . _____._. f/N Feb. 26,1942
1682 { Irrigation well, owner unknown._. 4SWig sec 29.__ Feb. 25,1943
1583 | Charles M. Beals spring_..________ NE SEV sec. 30...| Feb. 26,1942 |- 2
1584 | Charles M. Beals domestic well._._..] N W%SEV sec. 30...| Mar. 28,1940 | 22 f-eeo.-. 67
1585 [.____do. ——_.d Feb. 25,1943
1586 | G. Chaves domestic well ... NW%NW}/ Sec. 30..| Mar. 28,1940
1687 |~ae-- do- ... _____ - F 26,1943
1588 | Roy Saline ungatlon well_ do.. ._
1689 | Wardlaw irrigation well . __._______ 20, 1942
_____ . 19,1943
14,1944
1,1940
28,1940
25,1943
1595 | Joe Alder irrigation well_..________ SE}/NEV sec. 32...| July 15,1941 | 70 [---.... 70
1596 |- ,__-- Apr. 13,1943 | 70 joeeee. 69
1597 .- ﬂn _____ June 18,1943 | 70
1598 | Jack Norton irrigation well ... SE}/SW}/ sec. 33....| May 20,1943 |.___... 1,460 66
1599 |.____do. eeeod Mar. 16,1944 :
1600 | Lou Norton and Bill Shurtz irri- SEYNWY4 sec. 33...| June 19,1940 | 51 |-ecmeee 67
gation well.
1601 |-____ do. do. July 16,1941 | 51 .. 66
1602 [.____ dn dn Apr. 12,1943 51 1,100 66
1603 |- oo Q0o e Mar. 16,1944 ;3 A PR, AN
1604 | Mrs. D Craigwell. oo NE%SEV sec. 33...| Feb, 25,1943 | 28
1605 | Ben Whitmer irrigation well_.__._.| NE4NE}{sec.33...| Apr. 12,1943 | 90 |--._.. 66
1606 | J. 3}\7/,[7 Smith irrigation wéll, USGS NWL{SWi{ sec. 34..-| July 10,1940 662
1607 Snsl;ghvﬂle Canal Co. well, USGS SWYNZEL] sec. 34.._| Apr. 12,1943 | 56 |- 65
1608 USGS 879 SEVNEV sec.34.._| June 19,1040 | 82 | ... 65
1609 USGS 879 oo A 1,100 66
1610 USGS 380 - coeoomcmmmeccece|weee @O | June 19,1940 [ ...
1611 USGS 380.aammmmmmoocmcccccemn | oo cQOu oo | Apr. 12,1043 [
1612 USGS 380
1613 USGS 380-_ — do.
1614 | Ralph Layton well ..o oo ool SEYNW{ sec. 34.-.
1615 | Driven observation well, 1-89._.__.| SE4NE1{ sec.34...
1616 2-63 - NEVSE}/sec 34____
1617 2-64 EVNE}/ sec. 34__.
1618 2-65. PRSI PO
1619 b 1 USRI PSS do oy
1620 | Pratt Tenny domestic well____..__ SWVSWV sec. 35...| Mar, 28,1940 { 21 |- __.. 65
1621 | Drain ditch entering Gila River.__ E% sec. 35...| Sept. 11,1941 30
1622 | Driven observation well, 1-3__...__ SEVNEV sec. 35...] Aug. 14,1943 |____._ 2 69
1623 e __do ‘Aug. 18,1943 8 66
1624 1-5 : - [ () YRR SRR DU [ [ JHRRIN SR .5 69
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between the mouth of Bonita Creek near Solomonsville and the Southern Paczjic Rail-
at Calva—Continued

[Analyses in parts per million]
L1 = =1 = = ~ = = soli w | . .
X | Slg |82|8313|S|E|g|g 5813 |2
—~ = ~ O z < (X = @
S50( 8 |dmlsE3E| | %% |s|§|m|ElE|E
=} B2 = =1 o
LI IFNERE RN AR R AL I RN Bk
& o |2 a8 | m & | O | R|lz|aAa|&" |es|B &<
387 il 1570
257 475 1571
305 555 1572
3156 1573
372 725 1574
302 560 1575
314 615 1576
423 119 53 784 | 688 413 850 35 2,590 | 3.52 515 77 | 1577
237 500 | 140 [ 440 285 1578
250 520 445 1579
342 92 65 585 | 684 | 253 680 | 4.3 |——__ .812027]276 501 72 | 1580
319 650 1581
237 30 28 472 | 616 | 184 3501 3.91{19 2.0 11,390 | 1.89 190 84 | 1582
268 470 foeenn 1583
300 518 | 180 590 | 1.9 |36 255 1584
324 54 42 579 | 572 | 258 580 {ecmmee 13 5.0 | 1,808 | 2.46 308 80 | 15856
250 57| 110| 485( 12|20 135 1586
258 592 435 1587
286 9.0 16 611 | 566 | 218 | 480 | 17|54 4.5 (1,668 | 2.27 88 | 94 [1588
256 558 | 168 460 315 1589
238 61 35 428 | 574 | 164 400 8125 2.5 11,397 | 1.90 208 76 | 1590
204 64 26 363 | 536 | 142 316f 11|26 .2(1,2001.63| 266! 751501
1,870 | 122 84 | 4,640 {1,819 {1,774 1 5,250 | 1.1 12,760 [17.4 650 | 64 | 1502
300 750 60 510 1.0 | 24 93 1593
309 658 560 1594
366 16 18 798 1 690 | 196 760} L5| 40 .. 2,133 | 2.90 114 94 | 1595
902 94 | 116 | 1,890 | 670 (1,072 | 2,230{ .8 10 3.0 5740 | 7.81| Ti2| 851506
505 INTTV I8 S I S R A 1597
263 1 2 S ISP S 1598
262 57 45 474 | 568 | 198 4701 1.31 25 .5 1,560 | 2.11 328 76 | 1599
250 578 | 260 45 S 270 1600
262 74 4 452 | 556 | 107| 470) .92 [..-..|1,540|208] 366| 731601
296 _..| 566 157130 I SR 1602
254 83 48 570 | 201 | 465| 1.1 44 201,570 | 214 | 404 | 70 (1603
195 390 b5 3 DU S SRR SR 1604
268 592 465 1605
26 | 55 | 19| 45 3%0 1606
293 178 56 387 | 550 238 560 15130 L0 | 1,721} 2.34 674 54 | 1607
260 57| 200 475 i 840 1608
260 536 465 1609
233 561 | 180 420 420 1610
240 568 405 1611
238 405 1612
220 | 113 36 357 | 540) 169 | 400) 17|25 1,370 | 1.86 | 430 | 64 | 1613
120 73 29 165 520/ 66| 114 L2| 10| .5| 705| .86{ 301 541614
. 246 460 1615
249 b p.) 2 P 1616
' 240 425 1617
252 440 1618
24 484 410 1619
' 220 220 | 190 4751 1.5 42 405 1620
<228 | 109 33 355 464 | 182] 422} L2 |14 |- 1,345 | 1.83 | 408 | 65 | 1621
© A9 465 {ooo o |oeecan 1622
. 232 514 gg ...... 1623
22¢ ... SN P 1624
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WATER OF GILA BASIN ABOVE' COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
. road bridge
- " ©
i o ~
s £ | 828
z =3 | 88| ==
a Source Location Date sampled 'q.g ~g oo,
‘ AR
s & | 2= 3
< =] > 3]
Driven observation well—Con.
1625 1-6. NEYNEY sec. 35.._| Aug. 19,1943 8 68
1626 1-7. SEYNEYsec.35..._| Aug 18, 1943 1 89
1627 1-8. SWYNE} sec. 35.-.|----- TR 12 64
1628 1-9 NEVNE% sec. 35...] July 15 1943 65
1629 B R (1 USRI HO July 13 1943 15 66
1630 1-11 EY{ sec. 35.__ July 15, 1943 64
1631 1-12 NW E{ see. 35. _|---- 64
1632 ) 2. U R July 13, 1943 |eeeee 1 (.74
1633 1-14 e e B0 e QO 10 65
1634 1-15 EWVNE% sec. 35| July 15 1943 87
1635 1-16.. NW%NE% 86C. 35w @O oo as 64
1636 1-18. S N Aug 9, 1943 |- 8 69
1637 1-19 Wif sec. 35 |-—--—d0O- .| 8 66
1638 1-20. ) d July 14 1943 |oeeeaee 10 66
1639 1-21 NWYNEY sec. 35..| Aug. 9, 1943 2 71
1640 1-22 NE¥NW sec. 35__| July 15,1943 64
1641 123 e do H Iuly 14 1943 oo 10 67
1642 124 e A0 65
1643 1-28 e e do July 15 1943 65
1644 1-26 o July 14 1943 10 68
1645 1-28 67
1646 1-29. 67
1647 1-30..- a7
1648 1-51 July 13,1943 | _.__._ 1 66
1649 1-58 NEMSEY sec.35...| Aug. 9,1943 |.__._ 12 66
1650 1-59 e do Aug. 23,1943 8
1651 1-60 im0 e Aug. 17,1943 | ___.__ 12 86
1652 1-61 SW%NW% sec. 35...{ Aug. 10,1943 |__.____ 8 66
1653 1-62 NEY¥NEL] sec. 35...] Aug. 17,1943 |.___... .5| 68
1654 1-79, NESEY{ sec. 35...| Aug. 23,1943 8
1655 1-82 SW14SEl4 sec. 35| Aug. 6, 1943 |oooeae 2 67
1656 1-83 NWYSEY sec. 35_-_|..__do______|-ccu_s 10 65
1657 1-84 SW1{NW{ sec. 35__.| Aug. 17 1943 |- 9 66
1658 1-86 SW1{SWI{ sec. 35..._ Aug. 10 1943 |- 9 65
1659 1-87 -.--do Aug. 6, 1943 |oooaoe 12 85
1660 1-88 NWI{SWi{ sec. 35 do 1 66
1661 1-1 SWIHNW sec. 36... Aug. 23,1943 4
1662 | Drain on right bank of Gila River.. TNVg%%E% s&c 36.__| Sept. 11,1941 50
7 :
1663 | Chambers irrigation well__________ sw;{sm{ sec. 1_...| June 15,1944
1664 | Driven observation well, 1-80_____ N E}/NEV sec. 2.___| Aug. 10,1943 | ____._ 2 66
1680 | Roy TLazio i N EeE PR e T
0 ayton irrigation we sec. 2..._| Aug. 81940 | 92 |-
LYSGS 503. # MSEX g
1667 foece el e do. Mar. 17,1944 | 92
1668 Frank Tyler irrigation well._..____ SEVNE){ sec. 3....| June 19,1940 | ... 66
1669 | _do- e June 18,1943 66
1670 (oo QO feae Mar. 18,1944
1671 | Jim Young irrigation well.___.____ SE%NW}/ sec. 2._._| June 19,1940 | . |- 66
1672 | oo QO ) July 151941 66
1673 | o0 e eeee do Apr. 29,1943 |ceen-o 1, 500 66
1674 | ooe @O e do. Mar, 17,1944
1675 Rgg' Layton unused well, USGS’ NWYSWi sec. 2. Feb. 25,1943
1676 R%ys' Lagton irrigation  well, |._.. A0 Mar, 31,1944
1677 NEYNEY sec. 3...| Aug. 13,1940 | 24 6

Driven observanon well, USGS
508, -
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between the mouth ‘of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in, parts per million}

o8 g & a ®

1] Dissolved

58 = |2 -t :,;; sl 8|13 = solids 2, E 3

§X | S |=@lgz 138 |3 | S 1Blz]|¢ 22 | 2 | =

SMQ 02 C | 20 @ @ Py [ E bt s 42 50 @ a

S50 | £ |5 |88 |58 3|2 | S8 |z |3E(38|28 5 |k

85| S |e |25l |3 |55 | 5|8 |£5 82|38 !

3 ] g | = el =l B = <] 58 | 8 g1 3 -] 5

@ o | = &3 |m a | o | R |a&alml|& & ] &
246 |__._ 460 . 1625
239 445, 1626
3>/ NN DU [P A SO S N, 1627
216 375 1628
b= 1. TN NN AV SN SN S 1629
259 1630
230 400 1631
227 430 1632
275 | 168 43 387 | 480 [ 2431 565 |___.- 10 | 1,642 12,23 | 596 | 581633
P20 2 SN SR IR AN AR AU AU i AN SR 1634
251 450 1635
291 400 |omoo oo 1636
240 536 420 1637
217 1638
303 600 1639
270 | e e 1640
202 76 18 357 | 472 | 149 | 350 5.3 1,188 1162 | 264 75 1641
243 430 1642
232 1643
185 335 1644
240 JEN ISR NS ISR ORI T AR A MRS 1645
228 82 23 450 | 178 | 410 17 1,322 | 1.80 | 209 | 74 |1646
236 1647
218 410 1648
85 410 1649
220 400 1650
267 2eaB00 {occeee 1651
256 465 - 1652
265 530 1653
262 510 |- ||| e 1654
222 380 1655
251 455 1656
250 435 1657
245 425 1658
281 525 1659
255 455 | f | 1660
221 415 oo 1661
263 | 187 51 331| 420| 221| 57| 16| 89 1,682 | 215 | 676 | 52 | 1662
258 | 152 48 350 | 518 | 214 | 475) 1119 3.0 1,510 | 205] 577 571663
229 405 1664
224 e 380 1665
212 508 | 110] 365 375 16€6
218 | 124 39 319 | 496 | 167 305| 11|29 .1(1,320 |18 | 470! 601667
191 285 [ 320 | 390 285 | oo 1668
218 | 127 40 200 | 498 | 162 380 1,244 1760 | 482 | 57 | 1669
222 | 132 “ 209 | 508 | 163{ 390 | 1.3|27 .2 1310|178 510 561670
204 || 503 | 220 375 |..__. . 345 1671
223 | 105 38 340 | 508 | 166{ 390 .5|22 ... 1,311 | 1.78 | 418 | 64 | 1672
203 415 1673
243 | 176 42 308 | 506 192| 450| .7 |38 .21,460 | 1.99 | 612 | 52 (1674
104 282 150 1675
223 | 178 43 242 | 378 197| 425§ .3 40 1{1,310 [ 178 | 621 461676
195 385 - 1677
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'WATER OF GILA BASIN ABOVE COOLIDGE DAM

-Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge
=] ] L]

. 2 |f2 |3
o =0 =
“ 33 |88 | &
.2 Source Location Date sampled P g g o,
] s | 35| 8
< a > 3]

1678 | Driven observation well, USGS508.] NE1{NE}Y sec. 3....| Nov. 19,1943 | 24 66
1679 | Eldon Palmer irrigation well._____ SE SW% [T A— June 19,1940 529 67
1680 | Ted Furgerson domestic well, NWVNW}/ sec. 3...| Mar. 28,1040 | 22 64

USGS 510.
1681 QO ]emen Feb, 25,1943 | 22
1682 RgfeLayton irrigation well, USGS SEVSEV SeC. 3ocenv May 19,1943 | 90 |ceno.. 66
1683 | Eldon Palmer and 8. L. Claridge SWI{NWI{ sec. 3_._-| Feb. 25,1043

irrigation well.
1684 | J. 51% Smith irrigation well, USGS | NWY4NEY sec. 4...| July 21,1941 || 65
1685 | Q0o @0n L May 1,1943 530 66
1686 T%is é‘ls.lrsglegson irrigation well, SW}/NE}/ sec. 4.___| July 23,1940 | 80 500 66
1687 | Merlyn Layfon irrigation well__... SEYNWY sec. 4. Mar. 24,1944 | 81
1688 | Chris Allred domestic well_.__..._ SWYNEY sec. 10...| Feb. 26,1942 | 58
1689 | Jim Carﬂ)enter irrigation well..... NEYSE}{ sec.11.__] Aug. 9,1940 | 85 237 68
1690 | Asay irrigation well._._______ SW Igl 14-seq. 11__| Apr. 22,1943 66
1691 | Dr. L. Hoopes irrigation well NEWNWI sec. 12.-| June 19, 1040 86
1692 do. do. Apr. 14,1944
1693 Ivan Paee frrigation well_.____.__ SWVSWV sec. 12...| May 21,1940 | 96 67
1694 [ QO [aees July 8,1940 | 96
1695 Dick Layton u'rlgatxon well.__.___ SEVSEV sec. 12....| Aug 1,1940 | 100 62
1696 |-__-_ I 1 Y Mar. 30,1944 | 100
1697 Chas Johns irrigation well_.______| _.._ do.._ July 19 1940 65
1698 Ivéa41 Allred irrigation well, USGS SE¥NEY sec. 12.._| Mar. 17,194
1699 USGE BAT e o] swywa sec. 12| June 1,1943 66
1700 | Marion Lee irrigation well...______ S}SWV sec.12___.| Apr. 21 1944
1701 Car]lMorris irrigation well, USGS NE}/SEV sec. 13.__[ July 17 1940

531.
1702 | J. M. Wilson flowing well_______.._ SWVSWV sec. 25... Aug. 1,1940 1
1703 Lo 7o OSSN PN Nov. 14,1940 2
1704 | Southeast spring at base of butte.. NWVSW}/ sec. 26...| Aug. 12 1940 10
1705 | Northwest spring at base of butte.| SWl{see. 26.. .| ... 40 . _feceeeen 10 feoaoee
1706 | Spring near Frye Creek. ... ... SSEVNI{EV sec. 28...! Mar. 11 T T 6 78
1707 | Amos Cook flowing well, USGS 725..] NE El4 sec. 12 May 3, 1940 1,050 50 98
1708 USGS 726 oo SE Elfsec. 12 | . dOcem|eooan 30 94
1709 Ca;rl Morris irrigation well, USGS VNW}/ sec. 12_._| Apr. 6 1944 | 200 76
1710 | W. A. Watts flowing well______.___ NW/SEL{ sec. 12..._| Sept. 15,1940 | 700 1 |eeeae
1711 | Crum flowing well. .o ____. SP%SE%Mmé. ) May 3,1940 [_____. 120 96
1712 | Teague Springcac. oo o____ - 5“&%NW;¢ Eec 27..| Dec. 17,1941 | . __ 15 74
1713 | Seep on right bank of Gila River.. SEVSW}/ sec. 6.....| Sept. 12,1941 3
1714 | Driven observation well, 16-2_..__{..._..d0o_ oo ___._. Sept. 9,1943 | ... - 2 84
U B T s Wi o i e

6 4 86C, B. - o

177 16-5 Nv;/ T45W1 se. b, do 6 79
1718 16-5 Nov. 2,1943 5 80
1719 16-5 N dn Jan. 6,104 5 79
1720 16-5. cee--do May 3,1944 |___.... 4 78
1721 16-5 [ [ S July 10,1944 | _____ 2 78
1722 165 e e [ s Y Aug, 29,1944 6 78
1723 b [ SRS B Oct. 27,1944 3 78
1724 16-6. SW}/SWV sec, 6..... Sept. 11,1943 2 69
1725 16-7 - e | QO il do. 4 68
1726 16-8. NWVSW}/ sec. 6.__.| Mar. 25,1943 1 —
1727 168 e Sept. 22,1943 8 69
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

i gM |2 Dissolved
-9 N -t - sl=lal~|8]= solids g g S
X |2 |8 82|31 |Blz]8 4013 |z
M 25 c | a0 1R P oy < ) 5o w | B8O @ w
0| 8§ |88 |me|=B| =2 | 2 |2 || = |RE|83|58| 5 |8
b~} 8 o E’S ==} A~ =1 [ u 3 =1 e - —
S So ] < | 28 |8 3 ] ] < e &2 fe 1 Eq 8 =
gﬁﬁ I ] B8R |- 3 d =2 s 8 %6 | 68| B B g
@ o | = @E | A @ ) B2 A |~ ge | 5 &
200 | 162 52 228 | 548 | 158 | 345| 1.5 |13 6.011,230 | 1.67| 618 | 451678
225 248 | 160 | 470 |..___. 435 1679
270 562 60| 510| 1.0 |17 |omeooo|ommono|omeeee 308 |- 1680
209 506 338 |oocoee 1681
200 feom || o e[| 380 [ 1682
254 | 187 65 260 | 494 | 226 455{ .3 |23 1.6 1,459 [ 1.98 | 734 | 441683
255 82 60 3041 25| 104 | 470 | 43|24 |oeeoee 1,260 | .73 | 451 | 501684
236 450 1685
310 574 | 320 | 615 360 1686
260 50 55 450 | 518 | 176 | 500 1.5 |16 .211,500 | 2.04 | 351 | 741687
376 713 1688
270 498 | 280 | 500 52 1689
266 | 116 85 288 | 150 | 206 | 70| .1/36 3.0 |1,468 [ 2.00| 639 | 49 1600
224 528 | 140 | 415 : 510 1691
221 | 140 45 281 472 | 158 | 410 .8 |18 021,200 | 1.75| 534 | 53 | 1692
280 505 | 500 | 540 660 1693
237 528 | 220 395| 1.2 22 556 1694
216 484 | 180 | 1380 480 1695
226 | 173 43 278 | 468 | 192| 40| .7(2 (11,370 |1.86 | 608 | 50 |1696
231 498 | 150 | 400 480 1607
228 | 166 39 285 | 490 | 163 | 420 .7{37 .1 1,350 | .84 [ 575 | 52 |1698
256 530. 1699
257 72 44 412| 180 | 314 | 540 | 1.0 | 23 3.5 | 1,400 | 2.03 | 360 | 71 | 1700
350 518 | 460 | 700 705 1701
105 14 LX:| 156 | 127 | 166 1702
107 10 87 208| 166| 122 172 2.6 605 | .82 61| 881703
203 28 5.2 397| 195| 275| 360 1,161 | 1.58 91| 901704
157 26 3.1 305 52| 21 926 | 1.26 78| 90 1706
157 11 8|7 339! 96| 204 | 330 41 937|127 31| 96 (1706
410 36| 700 955 7.9 |eeee|ooooon] oo 23 | 1707
250 49| 560 52| 7.6 68 1708
8.8/ 7.0 28 184 96| 111| 152| 8.0 2| 20| &2 .7 29 | 93| 1709
120 1 48 20| 143| 156| 218)18 749 | 1,02 47| @3 |1710
340 45| 300 | 755 | 9.0 2 1711
4.7 42 17 45| 281] 19 5] .6 27| 38| 17| 36 |1712
1,271 | 381 91 | 2,496 | 411 [1,147 | 3,690 | 6.2 8,010 | 10.9 | 1,325 | 80 | 1713
736 | 167 33 (1,470 | 131 | 802 | 1,980 | 47| 20[18 |[4520(6.15| 552 85 |1714
1, 2,700 |oeeeme 1715
897 | 2,350 1716
7 182 736 | 1,990 |- 1717
615 | 108 2 |1,270 | 334 | 621 (1,540 58|48 |30 [3,780|514| 376 861718
733 1,930 8.3 |oeree e 1719
794 | 186 32 1,550 | 211 | 8212080 45| 35| 2 |4,780 | 650 596| 851720
763 2,020 1721
744 1,980 N 1722
744 1,990 1723
1,010 2 650 1724
851 2,230 1725
831 | 533 | 142 | 1,202 | 534 | 987 | 2,170 1.0 5,300 | 7.21 | 1,914 | 88 |1726
814 |l PR SN SR o120 |t . 1727
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge

= @ @
> 2 | =
. B S8 2
o =g +»
z 55| 85 | &m0
i} Source Location Date sampled = & | -8 o9,
e 2 (=28
E @ ° ] ™)
4 A |BE | &
Driven observation well—Con.
1728 16-10. SWY8W1{ see. 6 Mar. 25,1943 18.2 10 foeeoaa
1729 1610 o feeee de. _ Sept. 11,1443 18.2 8 67
1730 | Spring, edge of river flood-plain...| SE¥NE sec.7 Dee, 17,1941 || oo oo
1731 | Driven observation well, 15-1_..__ SWYSEl{ sec. 7_.___| Aug. 7,1943 8 61
1732 15-2. R 1)) Sept. 13,1943 3 68
1733 15-3 YSEY see, 7-__.|____.do._ 2 69
1734 15-5 SE}/ see. 7 do._. 3 68
1735 156 SE}/SW}/ sec. 7. do_. 3 66
1736 S G RO ———..do 8 64
1737 158 e | e dn Sept. 17,1943 8 68
1738 15-9 NWYSW see. 7..-.| Aug. 7,1943 |. 8 70
1739 15-11 SE}{SW{ sec. 7..---| Sept. 30,1943 |- 8 67
1740 1512 e | e do. Sept. 14,1943 |- 8 65
1741 15-13 do. Aug. 7,1943 | 5 66
1742 15-14 NEYSWI{ sec. 7-_.| Sept. 13,1943 {-______ 6 63
1743 15-15_ NWYSEY seC. Toeo]aoae- do. 1 72
1744 15-16. SW}/NE sec. 7__ -...do 1 74
1745 15-17 WiSWY, sec. 7---.| Sept. 96, 1043 8 | 6
1746 15-18. -SE}@S’W sec. 7. Sept. 14, 1943 6 64
1747 15-19. NE%SW% sec. 7. do. 4 67
1748 1520 e do. Sept. 13, 1943 | .. 1 69
1749 1521 e [ [ RN FSY 8 66
1750 15-23 SWYNEY sec. 7o | d ........ 1 kel
1751 15-24 sw;}sw sec. 7. 8 | 62
1762 1525 e[ 8 63
1763 1526 e e [ 1 8 8 65
1754 15-27. NWSW sec. 7. 65
1755 15-28, NE}8Wi4 see. 7__ S 4 66
1756 15-29 SEYNW see, 7. Sept 29,1943 |. 8 65
1757 15-30 SWYNWI{ sec. 7. Sept. 11, 1943 2 71
1758 15-31 SWYNEY sec. 7o |-———- [ [ J—— .6 78
1759 | 1534 wa/sw% sec, 7| Mar. 94,1043 | 2381 10
£760 15-34. Sept. 13,1943 23.8 8 71
1761 15-35. -_dn _____ [ (¢ S 4 68
1762 15-36. do. Mar. 24,1943 18.4 10 ———
1763 1536 e e e Sept. 13,1943 18.4 8 62
1764 15-37. SE}/NW}/ see, 7-ooo|-----do. 4 66
1765 15-38. ---__- Sept. 11,1943 {-ceeeae 4 70
1766 1589 oo |0 do |l 8 70
1767 15-40. NE}/NW}/ 8eC. Tooo|oome Ol 5 77
1768 15-41 NWYSWY see. 7---.| Mar. 24,1943 | 19 Z: S
1769 15-41 o..._do Sept. 14,1943 | 19 5 64
1770 15-42 SWYNW sec. 7--...| Sept. 13,1943 | ... .25 713
1771 15-42 e do Sept. 27,1943 8 66
1772 15-43 e do. Sept. 28,1943 8 66
1773 15-44 NE}/NW% sec. 7---| Sept. 11,1943 8 70
1774 15-45. JESSSETN s (s R O do 4 70
1775 1546 e QO e [ (o N . 6 76
1776 15-47 swywa sec. 7| Mar. 24,1943 | 181 8 |emee_..
1777 14 | Sept. 13 1943 | 18.1 8 61
1778 15-48 oo do. Mar. 24,1943 | 18.6 6
1779 15-48 — do Sept. 13,1943 | 18.6 8 67
1780 15.49 NWI4NWI sec. 7-__{ Sept. 28,1943 | ... 8 64
1781 15-50 ___--do Sept. 11,1943 8 68
1782 15-50. - -..-do. Oct. 30,1943 5 67
1783 15-50 Jan. 6,1044 65
1784 15-50. Mar. 1,1944 6 63
1785 15-50. Ma, 3,1944 .. .. 4 61
1786 15-50. July 10,1944 2 63
1787 15-50. Aug. 29,1944 ... 5 64
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued
[Analyses in parts per million]

oy & Q ©
< - Dissolved P
38 5 tletlall ol A 3| = solids 8. g S
£X ° |8 g5 |88 o | 2 | & S g8 |5
oM et et 2 < - % ~ . ey [0 9,
~ S~ p=ie] £ ) o = 2 | 88| 8% K
so| 8 |88 |ge|tm| s | 2 |2 |2 |5 |88 88|88 ¢
98 ° = a 2 . I2R=] o~ 2 = = = g o a1 = § P
¢Sk | 3 | &2l | S| 2 | B3| 5|5 |53 58|58 |5 |%
& o | = 28 |m 2| 0 |& |7z |a&|&" |68]8& & |-
733 574 1,890 1728
625 1, 550 1729
2,640 | 049 | 548 | 4,800 [ 114 {2,810 | 8 540 17,700 |24.1 | 4,620 | 69 | 1730
734 322 | 116 | 1,212 | 508 | 840 | 1,850 20 4,610 | 6.27 | 1,280 67 | 1731
786 1,970 1732
850 2,130 |eeoo 1733
726 1,860 1734
552 548 1,290 1735
740 1,820 1736
773 1,980 | oo oo oo e | e 1737
801 2,190 1738
281 575 1739
576 1,330 1740
701 1,725 1741
808 _ 2, 000 1742
970 | 451 | 194 | 1,613 | 430 (1,644 | 2,375 |.____. 14 10 {6,500 8.84 | 1,023 | 651743
1,060 2,750 |ocmee 1744
222 440 1745
248 485 1746
595 1,410 |oooeo| e 1747
725 1,840 1748
815 2,040 1749
1,080 | 616 | 236 | 1,704 | 332 (2,016 | 2 720 8.6 7,460 [10.1 | 2,510 [ 60 | 1750
215 P01V P R AR I A 1751
204 390 | oo oo 1752
269 410 535 1753
578 1,375 1754
603 | ||| 1,730 |oceeee 1755
851 , 150 1756
991 | 518 | 206 | 1,578 | 332,723 |2475| 21|11 20 | 6,680 | 9.08 | 2,140 | 62 | 1757
1,080 |l 2,780 1758
96. 7 219 146 1759
226 440 1760
300 R 635 1761
494 190 80 819 | 540 | 499 { 1,150 1.0 3,000 | 4.08 | 803 69 | 1762
545 1, 300 1763
509 1,190 [cocom | 1764
1,020 2, 600 1765
1,150 femooo| | 2, 920 1766
1,220 | 746 | 259 | 1,880 | 377 2,114 | 3,190 8,380 |11.4 | 2,930 | 59 | 1767
1768
______ 1760
1770
........... 1771
______ 1772
____________ 1773
1774
1776
5.0 1,403 [ 1.01| 368 | 70 | 1776
1777
- . 1778
1779
1780
____________ 1781
2.6 25| 25 |9,750 {13.3 {3,200 61 1782
1783
1784
1785
1786
______ 1787
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge

WATER OF GILA BASIN ABOVE COOLIDGE DAM

5 |82
s ERE:
A % | &5 | &2
2 Source Location Date sampled _ﬂé va o,
5 ENE A
5 I - @
=} > 3]
Driven observation well—Con.
1783 15-50. NWINWIsec, 7-.| Oct. 27,1844 | ______ (] 66
1789 15-51 NEL/NW1{ sec. Sept. 22,1943 | ... 8 67
1790 15-52 SW 4ANWI4 sec. 7-...| Mar, 24,1943 | 24 .5
1791 15-52 R { Sept. 22,1943 | 24 8 64
1792 15-53 NW}/NW}{ sec. 7.._| Mar. 24,1943 | 18,4 | 18
1793 15-53 do Sept. 13,1943 | 18.4 8 65
1764 15-54 do. Mar, 24,1043 | 18,2 | 15
1795 15-54 e [ do. Sept. 27,1943 | 18.2 8 75
1796 1554 e e do. Oct. 30,1943 | 18,2 3 74
1797 15-54 ao Jan. 51944 | 182! 6 68
1708 1584 e e do. Mar. 2,1944 | 18,2 8 66
1709 15-54 do. May 3,194 | 18.2] 3 66
1800 15-54 - do July 11,1944 | 18.2 4 67
1801 15-54 do Aug. 29,1044 | 18.2 5 74
1802 15-54 do. Oct. 30,1044 | 18.2 2 71
1803 15-55. —---do Sept. 11,1943 .5 70
1804 15-57 R 1) Sept. 13,1943 8 87
1805 15-58 do. Sept. 90,1943 8 66
1806 Sampled by bailing.. ... do. Mar. 15,1944 64
1807 Sampled by bailing...____ do _--d 64
1808 Sampled by ﬁumpmg ___________________________ .51 64
1809 Sprin%} at Indian Hot Springs, SEVSEV 5. 8oceee 45 Lid
1810 USGS 184 SWHSW sec. 8_. 1
1811 USGS 184-A_ NW1{8Wi{ sec. 16._. 81
1812 USGS 186 e NEI/NE sec. 17-. 1 7
1813 “Bea‘ilxgy Spring” at Indian Hot SE}NEY see. 17...} Oct. 30,1940 - 119
rings.
1814 |__. %n @0 Apr. 20,1942
1815 |_....do. do. June 15,1943 119
1816 |.....do ~ do. Jan, 5,1044
1817 |- do. do. June 14,1944 -l 118
1818 | Mud Spring at Indian Hot Springs do Oct. 30,1940 104
1819 do. do. Apr. 20,1942 106
1820 |.....do. —e-do Jan. 5,194
1821 |_____do do. June 14,1944 109
1822 | Main Spring at Indian Hot Springs. do Oct. 30,1940 200 118
1823 | Youth Spring at Indian Hot |__...do do 118
Springs.
_____ do. Apr. 20,1042 [______.| 160 118
do. June 15,1943 150 118
_____ do Jan, 4,1944
do. June 14,1044 | _[-ceei.- 112
1828 Mggnesia Spring at Indian Hot |._._. o 1) Oct. 30,1940 72
rin;
1820 Dram ﬁowing into Gila River NEYSEY sec. 18...| Sept. 12,1941 10
1830 | V. Mchen stock well..____ SE}/NE}/ sec. 18.._| Mar. 27,1940 | 22 |..____. 68
1831 | Q0 e Feb. 27,1943
1832 Driven observation well, 14~1_.___ SEySE}/ sec. 18....| Sept. 15,1943 8 68
1833 14-2 e do. Aug. 30,1943 8 64
1834 14-2 —do Sept. 15,1043 | 8 | e
1835 14-3 do do. 8 67
1836 B U [ [ 0 YRSV F do [} 67
1837 14-6. do. Mar. 18,1943 | 18.8 9
3838 14-7. NE4SEl sec. 18.__| Sept. 15,1943 3 69
1839 14-7. do. Nov. 2,1943 2 68
1840 14-7 do. 2 67
1841 14-7 do.
1842 14-7 do. Mar. 1, 59
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail

at Calva—Continued
[Analyses in parts per million]

%1 ég @ N
151 &l Dissolved g
28 = ot :,3 ~ =) ~ g - solids @,, 2] S
X | S |E | |8|s!1S |8 zls 1% |4
O~ = ~ o} i < [ . +» @
S50 8|89 |88 %8| = | | $ 2|5 25|88 LR
SEr| 5 |8 |85 S| E| 2 |5 E| £ |25 |52 Ss| &%
2 3 2% |~ = =) k] = 8 S8 |88 S B ]
@ o | & 28 |/ a 3] &z la|& =E | B [ )
.................. 1788
1789
...... T 1790
.................. 1701
...... - 1792
N 1793
1.0 2,150 | 2,94 | 668 | 64 | 1794
____________ 1795
5| 80| 1,770 | 2 41| 314 | 791796
20|10 |2590)|352| e66| 70 |1797
395 890 N I A 1798
375 = 805 1709
479 1,120 |- 1800
362 | 127 |41 628\ 472 | 371 | ‘760 | 18| 1.0| 4.0 1,480 | 2.01 | 486 | 74 | 1801
218 54 19 | 403 | 424 157 | 410 .5 1,20 | 1.70 | 213 | 80 | 1802
1,140 3,140 1803
580 = 1804
b7 R N N N N 1,850 |--2C _ 1805
637 260 | 93 | 1,000 | 123| 798.| 1,750 2.0 4,050 | 5.51 | 1,030 | 70 | 1806
628 | 282 | o1 | 110 122 785 1,740 |- Lo |- 4,020 | 5.47 | 953 | 721807
600 | 319 | 102 | 997 | 484 | 793 1,530 3.0 3,980 | 5.41 | 1,220 | 64 | 1808
573 - 113 | 435 | 1,560 315 1809
i
646 .| 119 | 490 | 1,820 315 1810
524 108 | 396 | 1430 240 1811
567 109 | 426 | 1,550 .. 248 1812
45 | 80 | 14 875 103 | 360 | 1,200 | 3.2 2,580 | 3.51 257 | 881813
451 ceeeee| 104 | 354 1,210 196 1814
441 |20 1,190 |- 1815
440 |77 127|870 | 1047|851 | 1,200 | 3.5 | 2.0 | 8.0 | 2,580 | 3.51 | 242 | 89 | 1816
440 | 8 9.6/ 879 105| 348 | 1,195 | 3.9| .5| 2.0} 257 3.50| 24| 891817
521 83 11 | 1,027 | 106| 395 1,400 | 4.8 8| 297 |404| 252 901818
521 107 | 396 | 1,400 i 225 1819
552 1,510 1820
519|077 1,440 1821
8l 14 (1,023 101 | 4027 1,400 | 3.4 2,970 (4.04 [ 260 | 90 (1822
516 80 12 1,026 | 100 | 393 1,400 | 4.6 |-_oooo 812960 (403 | 240| 901823
513 103 | 387 | 1,400 225 1824
504 . 1,385 1825
512 78 12 | 1,080 | 106 | 404 | 1,420 | 3.8°| 2.0 | 9.0 | 3,020 | 4.11 | 244 | 90 | 1826
506 1,400 1827

4.35 217 90 (1828

2.46 396 74 | 1829
4.73 | 1,196 65 | 1830

538 88 14 | 1,103 | 116 | 437 | 1,500 |, 3.4

312 84 45 526 | 226 | 316 7201 2.2 2.5 |
610 262 182 |.1,014 | .474 | 866 | 1,475 | 1,7 | 32

864 | 361 | 184 |1,302 | 414 1,241 | 2,150 |._____ 2 7.56 | 1,658 | 651831
E:E T Y S T A 1,000 1832
508 | 155 | 65 | 017 536 | 1,080 16 3,100 | 422 | 654 751833
548 . 1,220 1834
603 1,370 1835
308 N 855 1836
166 [ 78 | 22| 242 1427 200 2.0 928 | 1.26 | 285 | 65 |1837
596 1,360 1838
582 | 238 7| 118 | 968 | 550 | 760 |1,340 | 1.8 3,750 | 5.10 | 1,080 | 66 | 1839
586 1,350 ! 1840
599 572 1, 53 1841
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge
3 |82
2 -
g B_| S8 | 2
4 5% | & | im
2 Source Location Datesampled | & | ~H | 2o
gu e} b=k~
= (=) & =)
= @ =1 L
< A ] 13
1843 Drh{il_nsobservation well—Con. M 18 1043 | 187 9
SWI4{SEY sec. 18..._| Mar. 18, A -
184! 148 THSEX sec. Sept. 15,1013 | 18.7| 8 |64
1845 22,1043 | "23.8| 9 |._.__
1846 15,1943 | 23.8| 8 65
1847 22,1043 | 186} 15 [._.___.
1848 151943 | 18.6 | 8
1849 14,1943 | oo fomom e 69
1850 1810a3 | 18T 18 |
1851 15,1943 | 18.1| 8 65
1852 7381043 | 23.8| 6 |oeooeeo
1853 15,1943 | 23.8| 8 64
1854 . 22,1043 | 18.4 -
1855 L141943 | 18.4| 8 63
1856 " 31,1043 |-ooeeee 8 63
1857 18 1pa3 | 183 | 12 |
1858 15,1043 | 18.3| 8 66
1859 221043 | 18.7 | 12 |
1860 151043 | 18.7| 8 64
1861 " 991043 | B.8| 8 |emeonn
1862 141043 | @8] 3 82
oo % TRTTY il &
14 SE%SW sec. 18____| Aug. 31,
1865 14-21 NE SW14 sec. 18._| Sept. 15,1943 1 67
1866 | 1422 HSW e Mar. 22,1943 TR
1867 14-22 "| Sept. 14,1943 8 62
1868 14-23 NWY4SEY sec. 18...| Oct. 1,1943 8 75
1869 1424 NE;SW}Z sec. 18_. .| Mar. 17,1943 10
1870 14-24 eedoo D | Sept. 15,1943 8 64
1871 14-25 Mar. 22,1943 18
1872 14-25. Sept. 14,1943 8 60
1873 14-26 - 23,1943 15 |ocmeeee
1874 14-26 Sept 14,1943 8 61
1875 14-27 Aug. 31,1943 8 67
1876 14-28 - ~| Sept. 30,1943 |- 8 66
1877 14-29 | O e do.oo.... 8 66
}g;g iﬁ? .................... Septc-1 14,1943 g gg
5 NW N 18 [-odOn e
1880 14-32 JANEX sec. 18..-|- Q0= 8 | 68
1881 14-33 | Sept. 30,1943 8 66
1882 14-34 Mar. 22,1943 [ 2 S
1883 14-34 Sept. 14,1943 4 64
1884 14-35 Mar. 22,1943 12 |eeooaee
1885 14-35 _| Sept. 14,1943 X 8 60
1886 14-36 Mar. 23,1043 | 17.4] 5 |.oo_o
1887 14-36 | Sopt. 14,1943 | 17.4 | 6 75
1888 1437 e | 1 68
1889. 14-38 NEVNWV sec. 18. | 8 67
1890 14-39. e WY NE sec. 18_. eeem.o] 8 67
1801 14-41 y‘swy Sec. 18. .| Mar. 23,1943 XN -
1892 14-41 Sept. 14,1943 | 23.8 [ 8 64
1893 1442 Mar. 22,1943 | 18.8 | 12
1804 1442 "] Sept. 14,1943 | 18.86 | 4 66
1805 14-43 Mar. 22,1043 | 18.6 | 7
1896 14-43 N "] Sept. 14,1943 | 18.6 | 4 62
1897 14-44 sEywa sec. 18___| Mar. 23,1943 | 18.7 | 18
1898 § U S S Sept. 14,1943 | 18.7} 8 61
1899 14-45 NE}/NW}/ sec. 18_.| Aug. 31,1943 | ______ 1 72
1600 14-46 e — Sept. 13,1943 3 67
1901 1447 | Tdo TN d0mcmnnns 6 66
1902 14-48 SW%NW% sec. 18| Mar. 23,1943 W2l
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

,at Calva—Continued
[Analyses in parts per million]

- o~
83 M 13 Dissolved | o g
23 e cf izl 8|al3|2 solids g., 2| g
=34 @] 2] S| S e By o S =]
S~ ¥ | B &4 28 2 P by Z 8 [ L2 | EO | & :f,
e g 2% | gg | =E | = 3 3 @ eg | 88| &= | = | &
ggP | = =) <S8 ElE | 5|8 |=53|29!z°| 815
EED '8 g 22 |87 8 8 5 = 5| 82 (38| Bq g |z
258 | 3 @ S8 |~ '3 = = = 8 S8 | 58| &% 3 e
) o | & 28 |m | @ | © B |z | /A |l~ Be | B M| <
364 216 59 512 | 460 819 2.0 2,186 | 2.97 782 59 | 1843
364 810 1844
179 304 34 1845
34 680 1846
318 404 690 1847
496 HI 1,175 1848
| 447 245 |: 1,055 i 1849
2(159 362 99 809 { 638 | 626 %,gég 1.4 20| 2.5 3,550 | 4.83 | 1,310 57 | 1850
LU FSOUTRR ISR ISR RSN N 3.0, B RO PRI (PSR (R S,
395 246 67 531 | 480 | 371 895 (__._._ 2.0 |oeemee 2,348 | 3.19 890
304 |. 900 |-
213 | 346 [:3 U2 I I BUS A
272 131 49 391 | 370} 267 565 1.0 1,586 | 2.16 528
544 1,250 ...
612 632 1,470
524 538" 1,510 ..
384 484 875
fo1% S N N R 830
268 110 42 411 | 382 | 246 545 [__.._. 3.0 [oeoeee 1,545 | 2.10 447
315 685
229 440
542 1, 240
[ 2 U (PSRN (SRS S S, 1,
332 452 7
335 740 {oooea|oeeee
248 500
506 618 1,135 | e
fi3 . 20 (R I U AR 1,200 |oom oo
708 268 118 | 1,153 | 330 787 1 1,820 | 1.0 1.0 foeeaee 4,310 | 5.86 | 1,154
757 446 132 | 1,148 1 777 | 826 | 1,80 | 1.2 | 20| 7.5 4,820 | 6.56 | 1,656
361 484 795
12 S N ISR MRS A 330
328 380 720 |oceeee
358 795
295 640
456 1,015
568 1
749 T4 I R S S,
(2 (R S (SR [ S, 1, 830
498 266 74 767 | 628 | 523 | 1,115 5.0 3,060 | 4.16 968
511 586 1,140
678 774 1, 600
787
03,7 femmmme o] 219 || 182 e oo e
L1 J RO PRSP SRR S SO i T MO MRS NN N S
gg 134 40 331 1.9 10| 7.5 | 1,422 | 1.93 499
524 RPN (RN [PV "
897 471 135 | 1,423 13 5,630 | 7.66 | 1,730
890 [ e i 2,890 [ ]eeeee
457
502 oo e e e || 1,120 oo
538 |ecmmmmo]ommee
597 ||| 1,500 oo
185 76 26 286 1.0 1,048 | 1.43 206
213
223 66 29 378 | 320 | 213 4;0 .5 1,284 | .75 284
314 oo 670
485 444 1,120
K N E S 598 . ____ 2,020 |
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge
2 2 2
r P
s E_| S8 |2
A 5% | 85 | &m
R Source Location Date sampled ¥ a‘ o9
B ¥ | ey | 27
E g | =28
< A > 3]
Driven observation well—Con,
1903 14-48, swywasec. 18..| Aug. 31,1943 | 18.7 4 62
1004 | 1449 @O0l Mar. 23,1943 | 13.9 i S .
198 NEyNw Sepg };3, 1oas 8ol 3 P
sec. 18._| Sep
1907 | 14-0de e -....Z--_-_.-_. ..... s 1) D 1 6
1908 SW}/NW sec. 18...| Mar. 23,1943 | 18.7 4 |- -
1809 ¢ 14-52 el }/ Sept. 14 1943 | 18.7 4 64
1910 NWVNW}/ sec. 18| Sept. 30 1943 | 8 64
1911 | M55 [l do... Sept. 14,1943 8 6
1912 do.... Mar. 23,1943 | 24 |2 P
1918 | 1456 30| Sept. 14,1943 4 64
1914 .-do.. Sept. 30,1943 8 65
1915: Sept. 14 1943 8 66
19160  M4-B0- | ido O 4 71
1917 Aug. 31 1943 8 65
|
1918 SEYNWI sec..18___| Mar, 23,1943 15 |oceeoo.
1919 _--.ai‘.-_-.’_‘_-_--_-_-- Sept. 14,1943 8
1920 swyNEy sec. 19___| Aug. 14,1940
1921 I Nov. 19,1943
1922 SEVNEV sec. 19.._| Sept. 15,1943
1923 NEVNEV sec. 19__| Oct. 1,1943
1924 | 3817 e @O0 [ Lo 1) I, 8
1925 SE%SE%sec 19.___1 Mar. 16,1943 18
1926 Sept. 16 1943 8
1927 Mar. 17, 1943 11
1928 Sept. 16,1943 19 8 62
1929 Mar. 17,1943 18 ) N PR,
1930 Sept. 16,1943 18 3 66
1931 Oct. 5,1943 8 69
1932 Sept. 15,1943 8 a7
1933 8 67
1934 8 68
1935 5 67
1936 6 64
1937 8 63
1938 Sept. 15,1943 8 65
1939 SEVSEV sec. 19_.._| Mar, 16,1943 b U R
1940 Sept. 16,1943 4 63
1941 NE}/SE}/ sec, 19.__| Mar. 17,1943 | I
1942 | 1330 oo Sept. 16,1943 5
1943 Sept. 15 1043 |- 6 65
1944 - Mar. 17,1943 19 [ J (—
1945 | 1332 Sept. 15 1943 19 8 67
1946 [ - SE%NE}/sec 19- | ST Y 8 68
1947 SWI{NE{ sec. 19.._| Mar. 17,1943 4 Y
1048 Sept. 15,1943 24 6 65
1949 Oct. 30,1943 24 3 65
1950 Jan, 5,1944 24 5 64
1961 Mar. 2,1044 24 8 64
1952 May 3,1944 2 5 63
1953 July 11,1944 b 5 64
1954 Aug. 30,1944 24 5 64
19556 _— Oct, 30,1944 2 4 66
1956 SEVNEV sec. 19.._} Sept. 15,1943 |coaeee 8 65
1957 SWVNEV sec. 19__.| Mar. 17,1943 4 b P
1958 _do Oct. 12,1943 24 6 67
1959 NEVNE}/ see. 19_-_ Mar. 18,1943 19 15 |emeoeee
1960 13-37. —— Sept. 15,1943 19 8 70
1961 13-38. NWVNEVsec.'IQ.- Mar. 18,1943 19 18
1962 1838 e el Sept. 15,1943 19 8 65
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

58 3a | e
1335 a - Dissolved | »
22 = st || = s | ~1 812 solids g :Es s
ax o g2 |88 o | @ & S 25| 3
1Yo = BZ. | o wm ~ ~ Z m e g 1A
oM~ f= P S0 B o © ~ jo 5a | 88| 89 - 2]
s;o| B | €8 |gg Bl 2 |22 | 3 |88 838|885 |-
g8’ | 2 | 85 | 588 | 22| £ E | E| 8| 8 |a2 55|59 8 |&
8% | 2 |E° (59| (5|52 |Z|D|fE|Ee|is|s e
@ o |& @8 |m 2 | O | &|lZz|@a|&a" |B°|& & |2
576 1,350 ) 1903
9% 33 428|406 | 228 | 515 1.9 | L.0| 3.0 1,501 | 2.04 | 372| 71 |1904
315 75 1905
196 322 |- ... 390 1906
262 87 31 435 | 301 | 256 | 550 2.0 1,509 | 2057 344 | 73 | 1907
1,051 562 2,990 1908
892 2,460 1909
190 370 |- . 1910
219 425 | __7C 1011
1,340 | 914 | 252 | 1,854 | 538 |1,175 | 4,080 8,490 |IL5 | 3,320 | 55 |1912
17 20 R AR P I R
281
244
178
228
169 70 27 248 | 318 | 139 | 296 |-oo... 1.0 938 | 1.28 | 286 | 651018
252 510 i, 1919
1,140 | 028 | 241 | 1,354 | 83 | 980 | 3,660 7,200 | 9.79 | 3,310 | 47 | 1920
1,340 (1,060 | 258 | 1,720 | 254 |1,160 | 4,260 | .4 | .0 |10 | 8570 |LL.7 | 3,680 | 50 | 1921
F135 20 A R EU N I, 735 1922
413 890 1023
-7 P N N N N 1,230 SR MU A 1924
776 | 536 | 142 [ 1,085 | 660 | 947 | 1,050 | 1.0 | 20| 3.0 | 4,990 | 6.79 | 1,022'| 55 | 1925
738 1926
720 1027
671 1928
637 52 | 1929
630 1630
680 |- || T T I 00 (||| ST T Ty 1931
415 1932
383 61 | 1933
343 1934
367 1935
341 1036
636 1937
360 - 1938
531 | 334 84 763 | 644 | 574 | 1,210 7.0 3,200 | 4.47 [ 1,179 | 58 | 1939
636 |-oopoen|omoee 1,240 |- oo | 1940
....... 682 1,560 |-ocmom|oeaee - 1941
623 1,500 1942
111, N IO R U 1,580 . N 1043
691 | 491 | 128 932 | 696 | 829 | 1,660 | 1.0 | 20| 2.0 | 4,390 | 5.97 | 1,752 | 54 | 1944
705 | 486 | 126 980 | 688 | 840 1,730 | 1.2| .5]| 7.5| 4510|613 [ 1,731 | 55 |1945
(1 T PR I MOt A N 1,460 |-oo ||| 1946
624 || 690 |- BT I N R N U NN SO M 1047
534 534 |-oeeme 907 5 I NN IO (U MU A A, 1948
607 | 415 | 112 875 | 628 | 733 | 1,500 | 1.7 | L0 |12 |3,950 [ 537 | 1,500 | 56 | 1949
695 1710 |oomo e - 1950
-7 2 P N N N B L 410 |- || 1051
505 | 217 82 773 | 610 | 547 | 1,160 | 1.4 | .5| 3.0 |3,140 | 4.27 | 1,030 | 62 |1952
491 1,110 1953
504 || - 1,160 |- - - 1954
456 | | T 1,100 |- -\ | 1958
448 1,000 |- ||| 1956
579 |oo || 572 1,890 |- oo ||| 1957
549 |- oo || . S I 1958
407 | 276 70 521 | 504 | 388 | 915 2.0 2,420 | 3.20° | o077 | 54 |1950
356 |-om | oo oo 780 |om | e e 1960
575 576 1,370 | o 1061
se7 |l 360 |-l T 1962
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge

WATER OF GILA BASIN ABOVE COOLIDGE DAM

= 2 @
. ; °§ ;
= B %g s
Q
2 Source Location Datesampled| °3 | 2§ | 55
3 ¥ | oy | 27
El & | <& &
< [=] gl 3]
Driven observation well—Con,
1963 13-39. NEVSEV sec. 19-.-| Mar. 17,1943 18 12 [ooee
1964 b R 1 Y [V Sept. 15,1943 19 8 65
1965 1340 NWVNEV sec. 19._| Mar. 18,1943 19 N ) (.
1966 1340 e e e[ Sept. 15, 1943 19 8 66
1967 13-41 I I dn do 1 69
1968 13-42. NEVNWV sec. 19..| Mar. 18,1943 19 [ R P
1969 1342 |20 oo Sept. 15,1943 19 8 65
1970 1343 NWVNEV sec. 19..| Mar. 18,1943 19 12 .
1971 13-43 Sept. 15,1943 19 8 64
1972 1344 Mar. 18,1943 18 8
1973 1344 e eae o O oo Sept. 15,1943 18 8 64
1974 1345 - wa sec. 19__ do 2 64
1975 13-53 NE{SWY sec. 19.__| Sept. 16,1943 4 65
1976 13-54 NW%SE 4 sec. 19__.| Sept. 15,1943 8 64
1977 13-55. NE1/NW{ sec. 19_.| Oct. 12,1943 8 65
1978 13-55. do. Oct. 30,1943 8 66
1979 b 21 TSP SRR ¢ [+ TR Jan, 4 5 66
1980 13-55. 8 65
1981 13-55. 4 65
1982 13-55. Il 1944 4 66
1983 13-55. _ 30,1944 6 67
1984 13-55. . 30,1944 |_ 6 67
1985 13- . 15,1943 6 65
1986 | J. H. Morgan irrigation well.______ 16, 1940 69
1987 17,1943 69
1988 |_____do . 19,1944 66
1989 ul Thatcher domestic well______ . 27,1940 21
1990 |_____do . 27,1943 | 21
1991 | Henry Haggard irrigation well 18,1940 69
USGS 201.
1992 | do. — . 15,1943 69
1993 | Toad Haggard irrigation well, do 71 66
USGS 201-A.
1994 | A. D. Nelson domestic well. Feb, 27,1943 39
1995 | Driven observation well, 13-2 Sept. 16,1943 1 65
1996 1836 e Oct. 1,1943 |_______ 2 64
1997 13-7. do. - 2 66
1998 13-9. _{ Aug. 30,1943 8 66
1999 13-9 Nov. 2,1943 b 67
2000 13-9. Jan. 6,1944 3 63
2001 13-9 Mar. 1,194 5 66
2002 13-9 May 3,1944 8 67
2003 13-9 July 10,1944 |. 6 67
2004 13-9. Aug. 29,1944 8 67
2005 13-9 Oct. 27,1944 6 67
2006 13-10 Mar. 16,1943 18 15
2007 13-10. Sept. 16,1943 18 8 68
2008 13-11 Mar, 17,1943 19 12
2009 13-11 Sept. 16,1943 19 8 65
2010 13-12 e do. 8 62
2011 13-13 VSWV sec. 20_._| Sept. 15,1943 . ____ 8 85
2012 13-14 SW NW3} sec. 20._ do. 6 68
2013 Weéll drilled by U. 8. Grazing NE1{ sec. 26.......-| May 3,1944
ervice.
2014 Eden Spring_.__ NEYNWI{ sec. 27..| Feb. 13,1941 10
2015 | W. B, Marshall domestic NWYNWI sec. 28..| Feb. 27,1943 29
2016 | J. D. Colvin irrigation well SEVNEV sec. 29 Mar. 27,1940 32
2017 |____do. JERSSRR IR ¢ [ M Mar. 2,1943 32
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

879761—50-—11

[Analyses in parts per million]

31 'g @ Di
] issolved
'gé ) -U;'; :r;; =3 = ~ g = solids %u g ]
gEX | S /g |82 |88 | S |BIZ]S 88| 8 |2
SMP\ B ol 20 “ @ © < e e 82 20 @ w
sso| § |88 |eg |“B| s | 2 | 2| 2 BE |88 |88 | 5 | %
8| 5 |82 |22 (s°| B | E |5 | 8|8 le5|22|20| 8|5
25k | 3 |2° (%502 |9 | A | 2|5 | 5|58 |Bg| 52 5 g
@ o | = BE | @ @ 5] = A - e 2] [

543 | 284 | o7 | 830 700 | 596 | 1,210 |-..___ 14 3,380 | 4.60 | 1,108 | 62 | 1963
506 533 | 586 | 1,160 1964
365 | 236 | 64 | 474 | 460 | 360 800 2.0 2,163 | 2.04 | 852 | 55 | 1965
313 670 1966
559 1,350 1967
531 emomo) | 662 1,205 |omom oo 1968
521 | 281 [ 100 | 750 | 540 | 609 | 1,100 | 1.07| 6.6 |17 |3,210 | 4.37 | 1,112 | 60 | 1969
368 458 805 1970
1% S N I A I 1911
565 | 368 | 101 | 784 | 614 | 626 | 1,335 2.0 3,620 | 4.70 | 1,384 1972
500 627 1,400 1973
538 > 220 1974
730 1,930 1975
614 1, 530 1976
1,400 1977
1,380 1,000 | 256 | 2,060 550 [1,620 | 4,180 | .6| 1.2 |15 ]9300)12.8]3,550 | 561978
1,39 4, 050 1979
1, 360 3,980 (02 1980
1,380 3,990 1981
1,390 4,080 1982
1,390 4,100 1983
P/ 1 I I I 4080 |-CTTT|TTTTTOTTTT 1984
1,310 | 827 | 231 |1,007 | 252 (1,260 | 3,990 | .3 | 5.0 | 7.5 | 8,350 | 11.4 | 3,014 | 58 | 1985
410 || 522 | 350 | 888 690 1986
485 840 1987
452 | 186 | 79 | 714| 410) 5231 1,000] 1.4)58 | 10|2760[3.75] 789 | 661988
420 : 548 | 500 | 960 | .4|19 630 1989
387 534 |____ 172 R A N S 1990
700 418 | 800 | 1,712 1,770 1991
579 480 1,205 1992
430 | 195 | 64 | 665 526 | 436 | s95] 1.4 56 | 2.5|2,670 [3.60( 70| 66 |1008
585 836 1,270 1994
363 (o TT|IIToT|ToTT 705 1905
371 760 1996
132 960 1997
486 | 181 | 77 | 795 | 538 | 511 1,085 44 2,030 | 3.98| 768 | 69 |1088
480 1,070 1999
499 1,100 2000
428 865 2001
45 |13 | 8 | 730 | 550 | 465 | 840 [ 18720 | 2 | 2,510 3.4 552 | 74 (2002
435 920 |ome oo i 2003
445 N 945 2004
458 1,020 2005
265 73 485 2006
278 530 2007
273 | 120 | 36 | 438 458 | 264 | 630 2.0 1,616 | 2.20 | 448 | 68 |2008
379 830 2009
354 720 2010
333 | 142 | 7B | 5437|507 | 3237 45| 19| 1.0 2,000 | 2.72 | 560 2011
278 575 2012
135 3.3 3.8 34| se2| 33| 15| 32| .5| 60| s2|n12| 24| 97]|203
369 33 | 16 o7| 81| 40| 14| .9|13 223 .30| 148| 282014
469 | 228 | 85 | 670 14| 505 | 975 | 1461 16| 270|378 o18| 61205
450 223 | 600 | 1,005 .6 412 2016
07 |l 350l . 600 I 2017
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Chemicadl character of ground waters n thc Gila River Basm, Graham County, Arzz.,

WATER OF GILA BASIN ABOVE COOLIDGE DAM

S
v

road brzdge

: % 2 a2 |
. ; @ 2 :
P ' o | 32 | o |
e Source Location Date sampled °§ 39? o5 |
B . 87 | =g g |
2 & =25 |
- - Lo B L A el B
2018 Lamar Kempton irrigation well.__| SE}{SW{ sec. 20_...| May 2,1040 15 fueoomen 63
2019 |..... .do_ Febh. 27,1943 | _15
2020 Draln onright bank of Gila River..] NWI/NWI{ sec. 29._( Sept. 12, 1941 25
2021 | Driven observation well, 11-60....; . SEY{SE{ see. 29_...| Sept. 16,1943 |- 1 69
2022 12-1 BWISWI{ see. 20. .. f .- [ S o B - 67
2023 12-1 do. . Oct. 28,1943 | 2 68
2024 12-1e e e da - 2 66
2025 121 do 2 62
2026 1270 e | do. .5 61
2027 12-1 do July 10,1944 .5 65
2028 12-1 e do Aug. 29,1944 |___. 250 70
2029 12-1 do Oct. 27,1944 .25 68
2030 12-2 dn Sept. 16 1043 8 67
2031 128 e [ O e do. 8 75
2032 124 N W}/SW}/ sec. 29_..| Oct. 2,1943 8 66
2033 12-5 s | Sept 16 1943 5 66
2034 12-6 SE%NW sec. 29___|- 2 71
2035 12-6 Nov. 2 1943 .2 66
2036 2 e do Jan, 4,194 .2 59
2037 12-6 do Feb. 29 1944 .5 59
2038 12-6. _do May 3,1944 .5 62 -
2039 127 .. SW1NWI{ sec. 20___| Sept. 16,1043 |______ 8 68
2040 | Stock well with hand pump..--._.| NE}{SW sec. 29.._( July 10, 1944 67
2041 |----.do. emmendo _| Aug. 29,1944
2042 .-do do Oct. 27 1944 68
2043 | Driven observation well, 12-9..._.] SWI/NWIL{ sec. 29...| Sept. 16,1043 | ._____ 1 68
2044 12-12 NW W14 sec. 29. do. .5 70
2045 12-14 — do 8 67
2048 12-15 SW}/SW}/ see. 29 do. 2 63
2047 P T S, S PO 7 S MO 2 67
2048 12-17 NWI{SWI{ sec. 20__ .5 72
2049 | 1218 LCLCTITTIITTTTITIT i g | 6
2050 12-19 SW%NW% sec. 20_ 8 65
2051 12-20 e[ dOo 8 65
2052 12-21 NW}/NW}/ sec. 29.._ 2 85
12-23. SW}/SW}/ sec. 20._.|--__-do 8 65
2054 1224 e e Oct, 2,1943 8 65
2055 12-25. NWVSWVsec 29 Sept 16 1943 |- .5 70
2056 12-26 [N s U, SO 8 65
2057 12-27 SW%NW}/ sec. 29___ Mar. 16, 1943 | 185 | 10 jaemeaes
2058 12-27. —ee--do. Sept. 16,1943 18.5 8 68
2059 12-28, do. Oct. 5,1943 6 64
2060 12-29. Mar. 16,1943 | 19 | S A,
2061 12-29. Sept. 16,1943 | 19 8 64
2062 12-39. SN [ RO 8 85
2063 12-53___ NEY/SW{ sec. 20 s [+ M A, 8 68
2064 | L. W. Farrington unused weil ____ SWVSEV‘ sec. 30| Fob. 27,1042 | 34 |ooooes|ien
2065 {----- gy Mar. 2 1943 | 34
2066 Unused well, owner unknown...___ NW%NE}/ sec. 30..|-.—__do.._.___.
2067 | J. 8. Brown domestic well......_ NEVSEV sec. 30.._| Mar. 11,1943 | 40 ——
2068 | Driven observation well, 12-30_.._|--_. do _________________ Mar. 16,1943 | 18.3 9
2069 |- eee QO e Sept. 16,1943 | 18.3 8 65
2070 12-31 SEVNEV sec. 30 Aug. 28 1943 8 64 |
2071 12-32 e Mar. 16,1943 | © 23.9 | I .
2072 1232 e do _________________ Sept. 16,1943 | 23.9 8 64
2073 12-33 NEVNE}/ see. 30...| Mar, 16,1943 | 18.7 N ——
2074 _12-33. SRR Sept. 16,1943 | 18.7 8 62
2075 12-34 [l do Mar. 16,1943 | 23.7 12 e
2076 12-34 | do. Sept. 16, 1943 23.7 8 64
2077 PE N M do 186 12 |

Mar. 16,1943
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail
at Calva—Continued

[Analyses in parts per million]

88 ge | 2 Dis
S - solved | w
3 | 2 e lalalolals| sta |08
3% o |8 |BE |85l o | © | & <] g0 |1 8 | &
) = 5 82 | © @ = ~ Z @ &} 2
QM’} o~ “ } o0 = o @ ~ < 8 858 5“ A o
g0 |88 |5 2 | £ |22z 238|858 5B
Bas | 2 (252|282 |B|E| 5|52 (55|28 2 |E
& o | = 28 |m 2 | O |&|[&|m”|&" |69 8 a |-
470 .| 553 |1,000 | 1,050 885 2018
230 | 707|733 7|86 | 444 | 212 | Tads |10 5.0 | 2.5 | 1,307 |10 | 378 | 60 | 2019
206 | 79 | 20 | 336| 378 64| 398| L5 | L5 1,195 316 | 69 | 2020
340 195 755 = 2021
312 640 2022
319 | 167 | 48 | sm 36| 64| 1.8| .51 7.5)|1,070|268| 614] 642023
306 610 2024
301 590 2025
286 F57:1i 0 (OSSR RS SV PUCISINY ORISR N 2026
303 590 2027
310 620 2028
191 | 8824|287 02 201 | 405 50 1,100 | 1.50 | 3187|646 | 2029
376 740 2030
192 | oo b3 (1 P N 2031
a7 F IR T3 N A R M 2032
517 1,110 2033
396 153 57 664 | 581 467 775 7.2 2,409 | 3.28 616 70 | 2034
379 | 167 | 60 | 654 | 621 | 459 | 750 | 8.0|10 |18 |2400|3.26| 638 69 2035
364 740 N . 2036
ETE S I N N N 735 2037
3n - 2038
500 72307780 | 7er 375 (22 (3,130 | 4.267| 903 | 6 | 2039
422 2040
356 2041
b Z:% A VS AR DRSO AN M Sy (-7 2% NN NN RSN R 2042
464 2043
400 2044
377 2045
346 2046
360 2047
340 2048
506 1,100 2049
512 2050
499 I U 1, 085 2061
563 36 1,480 2052
360 735 2053
366 785 2054
425 - [o1E 2 P I DU MU, S 2055
567 | 281 | ol | 928 | 610 | 766 1,270 | 1.6 | 1.0 {10 | 3,640 | 4.05 | 1,076 | 65 | 2056
682 | 366 | 109 |1,086| 708 | 013 [ 1,550 | 1.4 | 20| 50| 4380 | 596 | 1,362 | 63 |2057
874 —— 770 2058
305 625 2059
523 598 1,125 ——— 2060
446 835 2061
403 825 - 2062
467 2063
999 : 2064
1,120 450 157 | 1,932 1.8 7,070 | 9.62 | 1,768 70 | 2065
1,070 181 98 12,193 621,228 2,960 |.ooo—- 2.5 | 6.0|6,640 | 9.03 854 84 | 2066
328 || |7 s | Tews ||| 2067
472 | 319 | 78 | 638 1.6 1.0) 40]2900(83.04|1,116] 552068
e Y-S W PR IOV Al A M on B I I I 2069
492 | 306 | TR | 607 30 3,050 | 4.15 | 1,006 | 58 | 2070
531 333 84 772 1.5 3.0| 4.5(3,330 (453 |1,176 59 | 2071
500 2072
633 358 a7 969 1.3 | 4.0} 4.03,990 | 5.43 | 1,292 62 | 2073
676 ||| 1310 | - 274
697 || 810 [oa] 1,660 || e e m e | e 2075
643 2076
L L T Y L L L A Clagrr
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Chemicol character of ground waters in the Gila River Basin, Graham County, Ariz.,

) road bridge
- @ @
2 =S ~
1 4 Sg2 | B
—~ —_ -
z =% :‘a ] Ga
2 Bource Location Datesampled| S& | ¥8 | 55
L] g o | S
£ SR
2 A B |&
Driven observation well—Con.
2078 12-35 NEYNEY sec. 30...| Sept. 16,1943 | 18.6 ] 8 63
2079 12-36. SEI{SEY{ sec. 30____|-.___do 1 67
2080 12-37 A do. Mar. 16,1943 [ 30 L2 . ..
2081 12-37 _do. Sept. 16,1943 | 30 3
2082 12-38. NE24{SEY sec. 30... Mar. 16,1943 | 23.9 8 |emooeee
2083 12-38. _.do Sept. 16,1943 | 23.9 8 65
2084 12-48 SEX4NEY sec. 30...|----.do. 8 64
5 12-49 NEYNE sec. 30. do. 8 64
6 12-50. NWYNEY sec. 30 _|--_- Ps 1 YR P, 6 64
2087 12-50. do. Oct. 28,1043 |_.__._.- 10 66
2088 12-50 _do 10 66
2089 12-50. do 10 66
2090 12-50. do 65
2091 12-50 —e-.-do. 8 65
2092 12-50. w.do. 8 66
2093 1250 e | e do. 6 66
2094 12-51 _do. 4 64
2095 12-55. NWY4SEY sec. 30. d 5 65
2096 12-56. NWYNEXY sec. 30..| Sept. 15,1943 3 67
2097 12-56. do Oct. 28,1 2 68
2008 12-56. _do. Jan, 5,1944 |____._. 3 66
2099 b NS R do. Mar. 4 64
2100 12-56. -do. May 5 67
2101 12756 e e e do July 3 68
2102 12-56. - do Aug. 5 68
2103 12-56_ -..do Oct. 30,1944 |_______ 5 68
2104 | Eldon Palmer irrigation well, SE}SEY{ sec. 31.___| Aug. 7,1941| 76 [._..-- 70
USGS 209.
2105 |aun- [ PR R do. May 1,1943| 76
2106 |--_..do. R Mar. 17,1944 | 76

- do.
2107 D§i1v2eu observation well, USGS NWYNEY sec. 31..| May 28,1940 | 31

2108 USGS 218 e eiecmn NEYNEY sec. 31| ___. P [0 B b A

2109 USGS 214 do. May 27,1940 | 22 | |-
2110 USGS 214 do. Nov. 51043 | 22 |.___.-. 65
2111 1145, _do. Aug. 28,1943 |.____.. 8 66
2112 11-46. do. Aug. 26,1943 8 66
2113 11-46 do. Oct. 28,1043 ] 66
2114 1146 e | e do. Jan., 51944 8 66
2115 1144 ———--do. Mar. 2,194 5 64
2116 11-46. do. May 2,194 5 64
2117 11-46. do. July 11,1944 5 66
2118 11-48. —_.do. Aug. 30,1044 |_____._ 8 66
2119 11-46. _do Oct, 30,1944 |._____. 6 66
2120 USGS 216 e mcemes NWYNWIY sec. 32..| May 28,1940 | 18 62
2121 USGS 216 s do. Nov. 519431 18 {____... 64
2122 USGS 217, ceun-do. May 29,1940 | 13 64
2123 USGS 217 s do Nov., 51043 | 13 |occeaee 67
2124 USGS 218 e do. May 29,1940 | 14 | .__.__ 64
2125 USGS 218 do. Nov. 51943 | 14 |_______ 65
2126 | H. C. Kempton domestic well....| NE}NEY sec.32._.| Mar, 27,1940 | 13.6 [.._.._- 63
2127 | Drain to Gila River from left_ ... NWY{SEY sec. 32_..| Sept. 12,1941 15

2128 | Seepage in Gila River channel.._.| SE}SEl{ sec. 32 do. 10 .
2129 | Bored observation well, T~14. ... NWISEL sec. 32| Feb. 2,104

2130 |- B L N R do Feb. 17,1944 6

2131 | Driven observation well, 11-6.__._ SEY}{SEY{ sec. 32._..| Mar. 12,1943 | 24.9 2 fecoeee
2132 do. do. Aug. 3,193 24.9 5 66
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail~
at Calva—Continued

[Analyses in parts per million]

s s I

-1 & | @ .

3] &M | - Dissolved | o

92 ~ + | = -~ = )it 5

g9 ) = = = ~ - solids 2. 2 .
ix 1S lg |8|8|8|1E|elglg AR

~ A =

g50| B |53 eg (38| | § % |5 |5 (Bl 8

TEn| E|BE B2 |87 | E | & | § | E| & | g e 5
Bk | 3 | & (%8| |2 | 2| 5| &8 |8 |58 |B8|%%| =5 |%

@ o | = a8 |m @ o &z |ma|&a" [Bs]le AN |-
632 1,550 J 2078
334 ; 2079
342 500 705 ‘ 2080
334 730 j 3081
369 530 785 _ 2082
374 1 S 2083
507 | 298 81 738 | 544 | 49871,210] L4 85| 7.5)3,100] 4.22 | 1,076 | 60 | 2084
578 467 1,390 [ 2085
575 ; 2086
586 | 344 99 875 | 558 | 587 | 1,480 | 1.4 | 9.8 | 6.0 | 3,670 4.99 | 1,270 | 60 | 2087
587 | 1, 500 2088
592 |- 1,490 2089
647 | 302 | 110 932 568 | 654 | 1,630 | 1.3 11 |o__._ 4,010!| 5.45 { 1,430 | 59 | 2090
78 || 1,860 || _____ e 2001
758 | 474 | 137 |1,080 | 528 | 762 | 2,030 | 1.1 21 9.0 [ 4,780 | 6.60 [ 1,750 | 57 | 2002
822 2,220 2093
570 |- 493 1,440 ‘ 2094
397 - 304 |- 925 ‘ 2005
730 | 344 1,213 | 472 | 833 (1,830 | .8| 10|17 |4,540)6.17|1,200| 69 | 2096
718 |- 1,850 |- | e e e 2097
707 - 1,810 2098
691 1,770 ‘ -

693 ... 1,730 |-—-_. ‘ 2100
689 | |- 1,730 I 2101
688 || o\ T L7350 ‘ 2102
6718 | oo 1,710 0 R (N IO N S 2103
564 | 224 73 | 1,144 ) 609 | 652 1,520 | 21]23 |___._}{3940] 5.36) 859 | 742104
608 | 177 61 {1,105 | 546 | 613 | 1,425 3,850'| 4.96 | 692 78 |[2105
619 | 196 64 {1,150 | 620 | 618 | 1,470 1.4 | 22 3,830!| 5.21 | 7521 772106
530 | 216 60 854 | 540 [ 534 | 1,166 3,100/ 4.22| 786 70 |2107
350 55 | 42 664 | 168 | 335 808 2,077 [ 2.82 | 310| 822108
310 662 | | 2109
204 | 136 50 448 | 396 | 309 | 615| 1.5| 3.0 |14 |1,760'| 2.39 | 545 | 64 | 2110
491 | 208 68 811 | 586 | 478 | 1,120 |-.__. 5.0 2,080 | 4.05 [ 798| 69 |2111
405 |ooomo|ee | 518 900 2112
363 | 176 585 | s24 | 350 | 75| 18] 80| 7.5]220/3.02] 64| 66213
LT3 PR IS 770 oo 2114
T2 N I 770 |- 2115
339 |y 720 : 2116
331 N 685 : 2217
300 | 148 40 41| 408 | 284 615| 1.9 85| 5.0 1,82 24| 5| 66218
286 | 565 1 2219
E:7C 0 R (S R 748 L 2120
401 |20 103 I N N 2121
300 |-\ 658 2122
318 | ______ 630 2123
360 | 204 53 507 | 518 | 374 | 720 |--. 2,113 | 2.87 | 727 | 60 |2124
311 | 154 48 481 | 454 | 349 | 625| 1.4| 7.5|18 | 1,890 | 2.57| 82| 642125
290 390 | 360 555 1.7 54 e 330 2126
263 86 38 530 | 448 | 254 63| .8| 2.0 1,762 | 240 | 371 | 76 |27
176 91 26 262 | 3621 158 | 312 .41 .5 |eceen 1,028 | 1.40 | 334 | 63 |2128
351 | 172 49 572 523 ) 342| 70) 1.5] .0| 402160 | 294) 630 | 662129
360 526 780 2130
300 554 605 2131
298 |l ses . 2
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‘ WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County Arzz.,
road bridg
: w [+
. £ | 8% s
S ~ | =28 | 2~
“ 5% | &8 | tw
2 Source Location Date sampled £~ g Do,
7 8% =g | &
8 o 2 ®
2 A& B &
Driven observation well—Con. .
2133 11~ SEVSEV sec. 32_..| Sept. 17,1943 | _.. .5 72
2134 118 e[ Mar. 13,1943 | 17.8 3
2135 11-8 _____dn Aug. 30,1943 | 17.8| 3 68
2136 11-9 do. Mar. 12,1943 | 17.8 3
2137 11-9 do. Aug. 31,1943 | 17.8 7 69
2138 11-10. .-.] NEYSElsec.32.._| Oct. 2,1943 |-—_._- 8 70
2139 11-11 SEVSE sec. 32.._.| Mar. 13,1943 | 23.1 [ ———
2140 11-11 Aug. 30,1943 | 23.1 1 69
2141 11-12 NEySEy sec.32_._| Mar. 13,1943 | 1581 2 |oc—_—-
2142 S R S Aug. 31,1943 | 158 | 10 67
2143 11-14 NW}/SEV sec. 32_..] Aug. 27,1943 8
2144 Sam(?led by bailing.. .« |~=oc A0 Mar. 15, 1944 64
2145 0 dn 64
2146 Pumped. . do. - dn 5 64
2147 11-15 do Mar, 13,1943 | 16.5| 3
2148 b1 2 1 TRV do. Aug. 31,1943 | 16.5 6 67
2149 11-16 --..do. Aug. 26,1943 8
2150 11-17. SW1{SE1{ sec.32....| Mar. 14,1043 | 14.7 | 12
2151 11-17 --_.do. Aug. 30,1943 | 147 12 69
2152 11-18 NWI4SEY sec. 32._| Mar. 13,1943 | 17 10
2153 b8 B £ I SO do. Aug. 30,1943 10
2154 F 8 R M do Mar. 13,1943 b
2155 11-19 - do Aug. 31,1943 6 66
2156 11-20 -—__.do Sept. 17,1943 8 68
2157 11-21 SEYSW{ sec. 32| Mar. 13,1943 [ J
2158 11-21 O P Aug. 30,1943 12 65
2159 11-22 NW}/SEV sec. 32___ Aug 31 1943 12 65
2160 11-23 8 67
2161 11-24 SEVNWV sec. 32.__ Sept 17 1943 6 72
2162 11-25. .| SE}{SWY sec. 32....| Mar. 14 1943 7
2163 11-25. S Aug. 31,1943 | 17 8 65
2164 11-26 e NEVSWV sec. 32_._| Mar. 14, 1943 | 19 5
2165 11-26 Y T Aug. 30,1943 | 19 10 64
2166 11-27..- do. Mar. 13,1943 20.85| 8
2167 11-27 - —a_do Aug. 31,1943 | 20.85 13 65
2168 11-28 Sept. 17,1943 |--—-o—. 1 70
2169 11-29 Mar. 15,1943 | 24.3 | 6 |-coeo-o
2170 11-29. Sept. 17,1943 | 24.3| 3 63
2171 11-29. Oct. 30,1943 | 24.3 2 64
2172 11-29 Jan. 5,194 | 24.3| 2 63
2173 11-29 Mar. 2,1944 | 23.4 1 62
2174 11-29. May 2,1044 | 24.3 .5 62
2175 11-29 July 11,1944 | 24.3 . 64
2176 11-29. Aug. 30, 2.3 75| 66
2177 11-29 eeeee@O o] Oct. 30,1944 | 24.3 .5 66
2178 11-30 R NEyswy sec. 32___ Mar. 14,1943 | 13 4
2179 11-30. ——--do . 31,1943 | 13 12 65
2180 8 O, d . 14,1043 | 15 2
2181 11-31 do.._. Aug. 30,1943 | 15 12 63
2182 11-32. S 7 YO Sept. 17,1943 2 75
2183 11-33 sec. 32__. 1 68
218 | 113 NWLISWES see: 32— 1 70
2185 11-35 swawy sec. 32 2 65
2186 11-36 NWI{NW sec. 35 1 69
2187 [ . v (SR PO do_... .5 70
2188 1138 e do_-__-__-__-_____ Aug. 26,1943 8
2189 1339 QO oo Sept. 17,1943 | 1 70
2190 11-40 NW SW sec. 32. do.... 8 64
2191 11-41 4 sec. 32._.| Mar. 15,1943 | 24.3 .75
2192 1141 ——- Sept. 17,1943 | 24.3 66
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between the mouth of Bonita Creek near Solomansville and the Southern Pagcific Rail-

at Calva—Continued
[Analyses in parts per million]

- T - e -
s CAERE 5| | g, | 8
| &= 3 : 2l = = —~ > solids w | B .
15 | € lsi|ge|28|8|E|8|g ¢ 8% \2
[~ F 125|235 |01 2] 2 | 2| S| 2| 5e|s8|88) 2|2
i tl:lgo~ = o 55 "'E 3 = b 2 o 28 & | 96 =] 2
158 | & (88| 22 |2 5 5 E|l 2| 8| 88 |«s]| 3 3 | g
(88| 4 |- |28 |2 |2 | S |85 )| & B2 BB | 29| 2%
& o | & @8 | m & (& Bz | &~ =2 | B I
| 331 735 . L] 2133
7 | 504 565 2134
1 334 |1 S 690 [_____ 2135
{ 319 | 566 630 - 2136
| 338 joemoocfoeeee 645 2137
1 S T S (3 I E I 2138
264 518 485 2139
o6 |- 595 |- To|--sCDj-C 2140
201 526 570 —— 2141
37 foeeeen —— 735 . 2142
23! I PV IR MU %1 T PO S PRI SN 2143
334 | 167 | 47 | 543 | 498 | 326 | 740 |-____ 1.0 2070 | 2.82 | - 610 | 66 | 2144
| 334 169 49 540 499 | 324 745 Joooo I 1 P—— 2,070 | 2.82 624 65 | 2145
1 326 168 47 518 | 489 315 715 b 2,000 | 2.72 613 65 | 2146
1 284 540 535 2147
370 |- 755 2148
1 346 |- 695 iy - S, 2149
b7 S S -] 490 ;7Y 8 VRO (RO (SR (- 2150
826 ). 424 705 Jaecaen 2151
351 | 116 | 37| 620 |.584| 336 | 690 | 2.7 1.0| 802000 (285] 442 76 |2152
7 N NSO AR AU ANV N S AR MR S 2153
370 |- S 632 715 2154
330 - (67531 5 (RORURR NUERUR PO SRUUURO NI PSRRI PO 2155
336 605 |- || 2156
249 | 103 | 31 | 398 | 460 | 228 | 450 10775017238 | 10967 382 | 60 | 2157
330 | 174 | 45 | 492 496| 300 | 685 |- 4.0 1,044 | 2.6¢4| 619| 63 |2158
7y O . . - [ 708 (OO S [, SN P, 2159
T N NN AR M N 1573 P M O M RO A, 2160
230 |eommm oo e . 455 e an| 2161
282 || mmmmm e 470 555 —— 2162
276 - 530 e 2163
b{ T O [ 510 520 e ] RS ISR 2164
277 |-= 515 - PR 2165
388 }-140 - 40 701 638 392 YL R— 1.6 | 10 2,368 | 3.22 514 76 | 2165
342 | 7 N T IR MO SN SV S 2167
7R SRR NSO NN NS SR NSRS ROUSONIN SUUUUN AU SV SO 2168
217 —— 474 %2 1; 5 I (S SN MU A 2169
304 P T N 615 |- | 2170
200 | 126 | 4 917512 256 | 605 | 1.5 |10 |14 | 1,780 | 2.42| 483 69 (27
287 595 | __ 2172
304 - A" S O RO PEURRR IRV AP ORI (NI 2173
72 . — 7 N M O = SR 2174
386 183 53 609 | 492 | 345 870 .61 9417 2,310 | 3.14 674 66 | 2175
438 226 66 668 | 568 | 398 990 1.4 | 10 5.0 | 2,640 | 3.59 836 63 | 2176
390 870 2177
465 164 52 849 | 712 477 930 2.4 2.0 5. 2,880 ( 3.92 624 75 | 2178
355 |ocoooanloo, VRSN R 695 . 2179
346 126 38 597 | 576 | 322 680 |- 4.0 7.0 | 2,051 | 2.84 471 73 | 2180
342 | 128 | 37 | 503 550 309| 695| 19 40| 7.0)2039 277 472| 732181
327 - 690 - 2182
266 233 605 |- 2183
319 —— Y P, S 2184
312 R (711 1 RN DU NN NVSUROIION M 2185
247 460 2186
243 2187
363 .| 790 2188
203 |- el 2189
1 S TR ISRV PRI BRI SIS 585 2190
321 —— 512 645 2191
317 SR, O U N 725 I A N M M 2192




162 WATER OF GILA BASIN ABOVE COOLIDGE DAM

"Chemical character of ground waters in the Gila River Basin, (n‘aham County, Arzz.,

road bridge
3 & =
s E-CH -
= | 5% | &5 | &2
é Source Location Datesampled | _ é ~H | 2o
L} B
E & o|=R| 8
4 A& | &
Driven observation well—Con.
2193 1142 NWVSWV sec. 32_..| Mar, 15,1943 | 20 4
2104 11-42 Sept. 17 1943 | 29 5 64
2195 11-44 -.do 3 65
2196 11-48 8 62
2197 1149 8 60
2198 11-50 8 66
2199 11-51 8 67
2200 11-52 8 60
2201 11-61 8 64
2202 11-61 6 65
2203 11-61 2 64
11-61 5 64
2205 11-61 4 63
2206 11-61 8 64
2207 1-61 5 65
2208 11-61 5 65
2209 11-62. 8 67
2210 11-62 10 68
2211 11-62. 8 68
2212 11-62. [
2213 11-62. 10 64
2214 11-62. 6 60
2215 11-62 -6 61
2216 11-62 5 64
2217 11-62 7 68
2218 11-63 EYNW sec. 32 8 65
2219 11-64 SEVSWV see. 32 8 64
% L. }1:‘i Hancock domestic well..._ W}/NW 4 sec. 33| Mar, 27,1940 | 17.5 [ .__ 64
2222 | A. C. éb'xﬁb't'&ﬁ'&éiﬁéééfé well____ 63
% Dav&a Hawkins domestic well. ... 66
22 B, Hatcook arsed well - 64
2227 | Driven observation well, 13-2. . ..
2228 | .. __ do.
2229 114
2230 114 do.
2231 11-55 NEYSW sec. 33_..
2232 11-55 ao
2083 11-55. do.
2234 1155 dn
32232 ﬁ-\% NWY 33.
-57. sec. 33...
2237 11-58 i{NWV sec. 33.-
T.68., R.4E.:
2238 | J. Udall irrigation well_..__ SWYNEL sec. 1
2239 Dnven observation well, SW1/SW1i4 sec. 1
2240 | L. E. Hancock irrigation well____ SEi4NEl sec. uly 22
2241 D&vzen observation well, USGS NEYSW sec. 2. Aug. 13,1940 | 27  focomeoo 67
2242 7-22 SW4SEY sec. 2—...| Aug. 16,1943 | ._____ 15 65
2243 7-28 SEVSW% seC. 2. Aug. 251943 | ______ 12 62
23244 7-29 Aug. 6, 1043 | ... 12 65
2245 7-30. 9 65
2246 7-33. SW%SW% sec. 2.... Oct 11 1043 | .. 8 61
2247 7-34 do. .| Aug. 25, 1043 ... 8 62



ANALYSES OF SURFACE WATERS AND GROUND WATERS 163

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Raile
at Calva—Continued

{ Analyses in, parts per million]

- SG | o .
5 3% Dissolved
=28 > + :A - a |~ 3 solids %,, faﬂ 3
Ya | g I S 2|3

RERENE A IR R A 48| 2 | =

—~ e~ ed o & f=3 L 2]
50| B |42 |sg|s8| s | 2 (2|83 |BE 88 iz z 2
— B ~ 1= [=} - = 0y
Bon| 2 (|9 |S |2 2|5 |E|F|f5|2E|%e| |1
& S8 |82la | & |8 |E|Z |8 ]|&F &6 | & |3
305 504 [ E— 2193
275 535 2194
349 755 2195
204 575 2196
232 445 [0 2197
260 2198
259 480 2199
335 715 2200
400 860 o7 2201
393 | 214 B4 612 | 486 | 496 | 840 | 18|30 |10 | 2,500 | 3.40 | 797 2202
393 840 2203
400 850 204
420 890 2205
436 - 930 2206
427 905 2207
406 860 [ 2208
385 533 765 - 2209
428 | 217 65 698 | 554 | 552 | 905 2.1 |21 |-...-- 2,730 | 3.71 | 809 | 65 |2210
384 770 | 2211
403 576 802 6.2 2212
401 830 . 2213
332 | 147 40 551 | 554 | 360 | 630 | 22| 6.0 2,010 | 2,73 | 832 69 |2214
398 810 - 2215
376 760 O ) N A 2216
431 | 216 60 704 | 526 | 834 | 915 2.1 |42 2,730 (3.7E | 786 | 66 2217
202 | 132 38 470 | 532 | 289 540 u 1,742 | 2.37 | 486 | 68 |2217
300 610 S

208 335 | 180 | 410 | 3.8| 18

228 376 400

350 374 750 | .2 [147

490 | _ || 466 | 800 | 1,060 | 1.6 16

404 | 147 58 688 503 | 491 | 820 1.8 22 1.8°| 2,476

490 285 (1,000 | 1,155 | 2.8 | 10

449 |CTTTTTVTTTTTTITTTOOTT 183 |__._ 955 |-

325 660

338 680

266 544 495 2220
252 485 2230
560 1,270 I 2931
610 | 286 90 |1,060| 466 | 886 | 1,450 | 1.6 | 36 4,040 | 549 | 1,080 | 68 |2232
588 1,340 2233
607 616 1,360 5.9 2234
605 1,340 | ) T T 2235
486 1,005 2236
370 77 3 N N U NSRS AU M R 2237
1,010 2,070 - 2238
244 672 370 e 2239
938 | 192 92 | 1,920 | 740 |1,881 |1, 4.6 9.7 |- 6.200 | 8.43 | 857 | 83 | 2240
1,000 | 162 | 113 | 2,451 | 642 (2,179 | 2,414 7,640 [10.4 | 868 | 86 {2241
622 1,265 |ememnsfameee 2242
'289 575 243
700 1,465 (| _____ 2244
685 | 145 45 1,457 | 934 | 989 | 1,355 | 2.4 [ 1.0 4,450 | 6.05 | 547 | 85 |2245
297 610 2246
7T N RS A, 568 |____. UM O N SN DN, I 5 ¢



164 ° WATER OF GILA BASIN ABOVE COOLIDGE DAM =~ ‘

Chemical character of ground waters in the (rLla Rwer Basm, Graham County, Ariz.,
road bridge

= g @
© ~ =
@

s B =512

A 5% | 38 | &m

2 Source Location Date sampled s ~g g2,

> ey k-]

E 5 | =28
. STV < I o
' Driven observation well—Con.

2248 7-35. SW}/SW}/ sec. 2...| Aug. 16,1943 | . 69
2249 R S Aug 25 1943 62
2250 740 T T - - 63
2251 741, - waswysec. 2 Aug 16,1943 I i (/) 65
2252 7-41 . Feb., 9,194 [l o[lllli.. 62
2253 7-42 - [ | Aug. 241943 [__C__ |0 8"
2254 | 742 T T : do TT17| Oct. 27,1943 2 | 67
2255 7-42 ~do.; T van 4 10u 30 66
2256 7-42: do. Feb. 9 1944 |ocomiifemmamnn 65
2257 7-42 do. Feb. 29, 1944 6
2258 2 b S . -do. . T2 64
2259 742, do. - 6 65 -
2260 742 y ' ﬂn' 4 67
261 | 742 S M 2 67
2262 7-43. I - SWVSWV sec. 2. 8 63
2263 44 R _— 10 62
2264 7-45 NWVSWV sec] 2. 61
2265 7-50 SW}/SEVsec 9| Oct. 11,1943 |____777 4 64
2266 7-51 I U U, (U do_.__._ . 5 66
2267 7-52 SWVSWV 8€C. 20 oo |mman do_._.-Ji..] 1 66
2268 7-55 NWVSWV sec. 2....| Sept. 28,1943 4
2269 A S Y < [ A Feb. 9,1944
2270 7-56. SW}/NWV sec. 2. Sept. 17,1043 | _____. 8 66
2271 | J. A. Hancock unused well_..__.__ NEYNEl{sec 3__..| Mar. 2,1943 | 18
2272 | Driven observation well, 8~1._____ V‘SEV RN Oct. 4,1943 8 65
2273 8-2. a0 e .| Aug. 26,1043 [ _____. 1 66
2274 y Aug. 8 63
2275 5 64
2276 5 61
2277 58
2278
2279
2280
2281
2282
2283
2284
2285 S . 26,1943
- 2286 8-8 . SWVSEMsec 3....] Aug. 25,1943 |_.__.._ 1 66
2287 8-9 NEYSEY sec. 3...-| Aug. 16,1943 11 65
2288 8-10 1.5
2289 8-11 12 62
2200 8-12 7 65
2291 8-13 8

8-14 15° 65
2203 8-15 14 64
2204 816 3 66
2295 8-17. e . 10 63
2206 8-18 §W}/NEV sec. 3.--_ Aug. 26,1943 8 :
2297 8-19 'NEVSWV sec. 3....| Aug. 16,1943 12 67
2208 8-20 - - e SEYNWYsec.3....| Aug. 26,1943 64
2209 891 - SWINE 12 560, 8- |- A0 m - 69
2300 8-22. SW{ sec. 3. Oct 12,1943 73
. 2301 8-23 . SE 4ANW1{ sec. 3_._- 26,1943 63
2302 823 ) . do - Oct. 27 1943 64
2303 8-23 Z .| Jan. 4,1944 [_..__ B 62
2304 8-23 .| Feb. 9,1944 .| 88
2305 8-23 Feb. 29,1944 2 59
2306 8-23. May 2,1944 (._.... 1 59
2307 8-23. July 10,1944 1 61




ANALYSES OF SURFACE WATERS AND GROUND WATERS 165

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail~
at Calva—Continued

{ Analyses in parts per million]

88 5; 2 _ Dissolved | o | g
=2 = =l = =3 PN s s solids -] B 5
B | 818 |32|8|s|C|Ee|g|s 5815 |2
~— A ~— "
e3| B |59 |sg |%E| s |2 |85 |5 |8 |eB(zE| |2
Sie| 5 |B° 28 |5 E| S| 5|5 )¢g |85 88| %s § g
o - Rad (=3
& S5 |$8|a |2 |8 |F|E|&8 |85 |c8|8& -
716 1,520 2248
360 60 765 2249
" 915 2250
851 866 1,700 2251
816 854 1,610 2% 2252
845 712 [1,533 | 1,680 2953
863 |10 | 93 | 1,850 | 778 |1,580 | 1,820 (4.8 | 31 |35 | 5050 |80 | 856 | 82 | 2254
964 2140 2255
971 828 2,080 23 2256
956 2,080 30 2257
945 1,960 2258
924 1,910 2259
896 1,880 2260
839 1,860 2261
350 720 2262
409 676 900 2263
834 834 1,630 20 2264
687 2265
655 1,240 2266
689 758 1,415 2267
858 1,710 2268
915 703 1,880 b 2269
742 | 7126|760 1,604 | 750 |1,363 | 1,410 | 6.4 | 11 |33 | 4,950 | 6.73 | 61| 86 | 2270
625 944 100 2271
34 725 2272
279 625 2973
299 560 2274
201 | 7188 | 64 | 420 | 624 | 245 | 485 | L5 | .5 | 5.0 | 1,790 | 2.43 | 682 | 57 | 2205
204 595 2276
318 660 2217
319 630 2278
297 580 2279
293 575 2280
290 580 281
823 | 188| 76 T| 1,708 | 802 |1,462 | 1,630 | 2.2 | a7 | 25 | 5,490 | 7.47 | 704 | 83 | 282
812 804 1, 580 .| 18 2283
404 860 284
304 560 2285
391 840 285
B54 1,065 2287
959 728 1,980 2288
402 « 835 2289
457 895 2290
1,130 2,403 = 2201
462 610 935 2292
1,047 | 261 | 104 | 2241 ] 8321062 [2200) 1.8]25 |40 |7,20]9.89 (1,079 822003
374 860 2204
1,100 2,320 2205
5190 e 2, 2296
321 2297
1,300 3,010 2208
1,400 3,450 2209
228 | 2300
1,390 | 4197|176 | 2,910 | 876 |2,710 | 3,230 9,880 | 13.4 | 1,760 | 78 | 201
1,320 3,060 202
1,250 2,010 2303
1,310 ) 2920 % 2304
275 A, D M IO N 30060 |-ooo-|oon) | 2305
1,480 | 462 7| 108 | 3,330 | 886 |2,770 | 3,960 | 2.4 | 2.5 |30 (11,200 | 15.2 | 1,060 | 70 | 2306
1,300 3220 2307



166 WATER OF GILA BASIN ABOVE COOLIDGE DAM '

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge
5 g~ 1 &
S E_ |22 2
“ 3 |88 | &=
] Source Location Date sampled & | ~8 ’5{‘3
5 £ =g | &
g = =& | 8
g o g o
< 2] Ll =
Driven observation well—Con.
2308 8-23. SE/NWVsec 3.._] Aug. 29,1944 1 i}
2309 823 it om0 Oct. 31,1944 1 62
210 8-24 bW}/NW sec. 3...-| Aug. 26,1943 8 femeeeee
2311 8-25 SELNWIlfsec, 3oocofaae- do_...._._ 4 |-
2312 8~28. SW/ NW}{sec 3.v..| Aug. 30,1943 4 a5
2313 8-28 do. Oct. 27,1943 3 67
2314 8-28 do Jan., 4,194 4 66
215 8-28 -do Feb 29,1944 5 86
2316 8-28 |o-aado May 2,194 4 66
217 8-28 do. July 10,1944 4 66
2318 8-28. ﬂn Aug. 29,1944 2 86
219 8-28 Oct. 27,1944 3 66
220 8-31 SWVSW% sec. 3-..-| Aug. 26,1943 3 66
2321 8-31 Apr. 13,194 4 64
2322 &-34 y SWVNW% sec. 3. Oct. 12,1943 |.__. 6 a7
2323 8-35. NWLSWf sec. 3...-| Aug. 26,1943 12 65
2324 8-35. do. Apr. 13,1944 |cee. 8 €3
2335 8-36. .do. Oct. 12,1943 1 67
2326 8-37 do. Apr. 13,104 1 63
8-38 SEY4NEY sec. 3.._-| Sept. 17,1943 2 88
2328 8-39, @O do 6 66
2329 840, NELNEL{ s€C. 3o |aceecdOunmae o e 4 66
2330 8-41 NWINE} sec. 3. |- (< T . 8 66
2331 842, S s [« SO I do. 8 85
2332 8-46. SWI4SE3{ sec. 3....| Sept. 29,1043 8
2333 BT e ez do. 9
2334 8-49. SEVSW/{ $€C. 3.....| Aug. 16,1943 | en_. 4 66
2335 8-51. SW1{SWif sec. 3._..| Aug. 25,1943 | oo 12 65
2336 8-52 SE1SWifsec. 3_.._.| Aug. 26,1943 11 66
2337 | Wm. Carpenter irrigation well._...| NEI4N sec. 4..--| July 19,1940 | 53 225 66
2338 May 65,1043 | 53 6
2339 Cums Canal Co. woll__..__.____ SE/NE){ sec. 4....| Mny 28,1940'| 52 337 A P
2340 . — Apr. 151943 | 52 64
2341 Wm Carpenter unused well NEVNE% sec; 4...-| Feb. 27,1943
b2 Togd Haggsgavd irrigation well, July 18,1940 | 58 489 |
2343 do. . do June 2,1944 | 58 [oeeeos|meeen-
2344 |_____do do. June 12,1944 | 58
2345 | Frank Mathews irrigation well..__. SW%SE% sec. 4-._.| Feb. 26,1042 | 48
2348 |._.._do - Feb. 27,1943 | 48
2347 | Fred Sanchez unused well Mar. 1,1943 { 30
2348 See e in Gila Rwer channel....| SEYNWI{ sec.4...-| Bept. 12,1941 40
2349 . Ferguson well. .o | SW/S sec. 4....| Mar. 15,1943 [ 58.8
2350 Drlven observaﬂon well, 8-30__..... sec. 4| Aug. 27,1943 4 68
2351 8-32 SEVsec 4_.__| Aug. 26,1943 3 67
2352 B8 e e Apr. 13,1944 1 63
2353 8-33 do. Aug. 27,1943 8
2354 8-33. do. do. 69
2335 8-33. eee.dO. Apr. 14,1044 6 63
2386 9-1 SEYSE}M sec. 4-.--.| Aug, 27,1943 1 69
2357 9-2. ORI ; [+ SR O (s [ T .1 69
2358 9-3. NE%SE)‘sec 4. do. 8
2359 [ U . Aug. 30,1943 i2 71
2360 do. 4 75
2361 9-7. SEéSE}{aec 4| Aug. 27,1943 1
2362 ! o TR R 8




ANALYSES OF SURFACE WATERS AND GROUND WATERS 167

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Razl-

at Calva—Continued
[Analyses in parts per million]

S dC | o .

e ad 5 Dissolved | o g

22 _ | = _ a - = | o solids 8 2 3

b= o > e~ - — = = P~

X 1S |8 |B2|28ls|S|E|gls 213 |2

—_ o~ ~— (@] Z = Lwf - 12

5| B |88 | g8 B g2 Eg | 88|28 g5 |8

a8 = as 3= B8~ 2 = (=4 b4 3 o= Sl 3 P
88k | € | & |8% |2 |§| 2 | 2| E| 5|55 85|52 5|3

g S 12 |s8|lm (&8 |8 |2 |a|&7|&=]a & | 4

1,300 2,960 ‘2308

1,270 2,860 2309

1,210 2,640 ‘310

1,040 S I 1,000 |2,151 | 2,025 |_—____ 2311
410 790 2312
450 664 | 542| 920 22| 20|10 |280]|3.8 | 49| 709|213
493 1,030 |omm || e 2314
463 940 215
422 840 2316
336 560 | 321 650 | 81| .5 602010273 | <232 872317
368 720 | 2218
407 -7 P N I I N O 2319
424 (o 870 |ommae|omeee 2320
404 — 810 2321
379 |om |l - 222
347 | 120 37 2,095 | 2.85 | 452 752323
74 A VR AN VRO AU IO B (2% NSRRI SN SO A A 2324
342 - 2325
381

1,050

1,130

1,190

1,130

1,130 180 107

883 350 128 | 1,618

372 | 855 | . USRI SR S emeat 2362,



168 -~  WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basgn, Graham County é Ariz.,

road bridge
=] » @

; 5 | 585
3 =g e
“ 53 | 88 | 22
2 Source Laocation Datesampled | & | “§ 22,
P - oh
q g |32 8
< = > =

Driven observation well—-Con.

2363 9-9. NEI{SEY sec. 4....| Aug. 30,1943 3 66
2364 9-9 wee.do_ Aug. 24,1943 8

2365 9-10. NWYSEY sec. 4. Aug. 30,1943 W25 71
2366 9-10. do_ Oct. 2,1943 8 69
2367 911 BW%SE% sec. 4-—--.| Aug. 27,1943 3 71
2368 9-11 do Oct. 30,1943 4 72
2369 9-11 do. Jan. 5,1944 2 64
2370 9-11 do Feb. 28,1944 1 60
27 9-11 do May 2,1944 .75 64
2372 o-11 do July 11,1944 1 68
2373|. o1 do Aug. 30,1944 .5 71
274 (e N I AU Oct. 30,1944 .7 70
2375 9-12. NWVSEV sec. 4..._| Aug. 27,1943 |- 4 67
2376 9-13 Aug. 30,1943 [-oeeo. 4 66-
2377 9-14 dn do. 1 69
2378 9-14 _do Oct. 2,1943 8 68
2379 9-15 SW¥{SE%{ sec. 4-.._| Aug. 27 1943 5 67
2380 9-15 -.do. Apr. 13 1944 { . 1 67
2381 9-16. NWYSEY sec. 4..._| Aug. 27 1943 8

2382 9-17. do Oct. 5,1943 8 62
2383 9-18 do Aug. 30,1943 .5 70
2384 9-18 _do do. 1 69
2385 9-19. SWI{NE sec. 4 do. 1 69
2386 9-21 NWYNEY sec. 4-..] Aug. 31,1943 [ _..] .5 69
2387 9-21 do. Sept. 17,1943 1 68
2388 9-22 SWI{SE{ sec. 4. Aug. 27,1943 1 68
2389 9-22 dn% H Apr. 13,1944 1 66.
2390 9-23 NEI{SWI sec. 4| Aug. 27,1943 10 73
2391 9-24. -do Aug 30, 1943 6 61
2392 9-25. do do. 5 65
2303 9-26. SE4NW{ sec. 4 do 1 66
2394 9-27. }/N " Aug. 31,1943 4 65
2395 9-28. NEVNWV sec. 4...| Mar, 12,1943 | 18.8] 2

2396 9-28. Aug. 31,1943 18.81 10 |...___.
2397 b 2 SO N do Apr. 13,1944 | 18.8 L5 63
2398 9-30 ' NEVSW}/ sec. 4o Aug 27 1943 4 64
2400 o35 sEywa T ol ETRITD 3 60

sec. 4--_.| Oc

2401 934 NEYNWY seo. 4. .| Mar. 12,1043 | 22| 5 |oeee..
2402 9-34 do. Aug. 27 1943 | 22 6 66
2403 QB4 e e do Apr. 13,1944 | 22 2 66
2404 9-35. NESWY sec. 4 do. 67
2405 9-36. NE ¢,SW}2 sec. 4....| Aug, 27,1943 2 69
2406 9-36. do. Oct. 30,1943 3 70
2407 9-36. do Jan. 5,1944 foeee_._ L5 69
2408 9-36. do. Feb. 28,1944 | ._.___ 1 61
2409 s U do May 2,1944 [_____. 1 57
2410 9-36. do. July 11,,944 2 62
2411 9-36, do Aug. 30,1944 1 67
2412 9-36. do Oct. 30,1944 1.5 70
2413 9-37. do. Aug. 28,1943 8 67
2414 9~37. do. Apr. 13,1944 |_______| 3 63
4156 9-38 SEYNWY sec. 4.....| Aug. 27,1943 12 66
2416 9-38 do. Apr. 13,1944 5 61
417 9-39 do. Aug. 27,1943 4 68
2418 Sampled by bailing. o oocee|oaee @O oo —--| Mar. 15,1944 63
2419 | @O |l do. do 62
2420 Sam#]ed by pumping do. do. 5 63
2421 ——— do. -} Apr. 13,1944 6 63
2422 9-40. NEYNWYsec. 4...1 Aug. 27,1943 _____..1 2 67




ANALYSES . OF SURFACE WATERS AND GROUND WATERS

169

between the mouth of Bonita Creek near Solomonsville and the Southem Pacific Rail-
‘at Calva———Contmued

[ Analyses in parts per million}
‘3:5 . ég 3 Dissolved m §
2 |a|. |otlzlzlalola|a| = [E, ]3],
X |2 |8 |g2|88|2|S|&8]2]¢ 88| % |2
& M~ E-p < | 20 1< ) b < o) b we | 8O @
20 g RS w1 @ o 3 @ : & g 2 a8 + a2
€3 B a3 5 5 as“ | = B = - 2 =1 : .30 § 4
Can | 3 | a2 | 55 o g | 8| 8| e |88 82| Z2g 3
28 | & 2G| = 3 = =] = 3 8d | 8 § s 8 g
@ O |8 | 88 =& @ 9] BElZi1a8 (& = & A
354 710 2363
369 |- \TTTTTTTIITT 568 735 |70 2364
316 675 || 2366
305 605 2368
388 - 775 S 2367
279 39 19 585 | 454 | 273 | 655| 190 3.5[10 | 1700|231 176| 882368
P A I R I N 465 | - 2369
432 | 120 16 840 | 702 | 406| 920 |"14(72p7" | 1.0 | 2,700 | 3.67{ 488 | 79 (2370
369 44 | -2 764 | 650 | 319 | 75| 14|76 3.212210(301| 22| 88|57
363 690 2372
359 13 I R - 2373
367 |-mooee 730 2374
370 | 107 35 687 | 504 | 330 | 760|177 2.0 2,214 | 301|411 (2375
363 715 - 2376
297 (1728 N i 2377
325 665- 278
431 (- - 885 2379
381 66 28 779 | 620 | 337 | 775 |75 2|19 2.5 (2310 (314 | 280 | 86 |2380
165 . 260 2381
L — 710 2382
331 670 2383
320 670 2384
303 384 660 2385
1172 R N IR R 1 Y
343 710 2387
580 1,390 2388
533 | 140 53 | 1,010 | 630 | 430 | 1,260 | 1’8 2.5 | 3,230 | 4.39 | 568 | 80 | 2389
377 | 144 43 649|620 313| 785 ) 21| 1.0 80)2242|3.05| 536 722390
347 |[.._ 510 | 720 |5 2301
137 J O AN AN MR 615 2302
268 440 525 2303
224 |- 515 I 2304
269 | 120 36 424 | 4767 | 262 | 620 ("1 5|20 3.5 1,500 | 2.17( 470 662395
268 |.._ 515 |~ | T I 2306
302 600 297
356 - 765 2398
279 464 F:7:13 N N R BURSRN AN MR 2399
303 2460
267 |- 540 500 2401
261
275
619
320
252
234
211
339
367
346
180
335
255
272
359
279
237
271
202
312
303
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground walers in the Gila River Basin, Graham County Anz.,

road bridge
- <] @

; R
o —~ = = “;,\
Z . "6‘§ @g s-ki
3 Source Location Date sarapled & g I
B g ol E‘
E & |32 |3
2 a |8 &

Driven observation well--Con.
2423 9-40. NE%NW% sec.4...| Apr. 13,1944 1 62
2424 9-41 Aug. 27, 1943 13 66
2425 9-41 Apr, 13,194 b 63
2426 9-44 NEVSE}( sec. 4...| Sept. 17,1043 |- —___ 2 70
2427 - 9-58 NW%SWV sec. 4-.—_| Sept. 29,194 6
2428 9-58. do Apr, 13,1944 2 62
2429 9-59. SWYNWY sec. 4--__| Sept. 29,1943 4
2430 11-1 NEYNWY sec. 4.-.] Aug. 31,1943 3
2431 11-1 do. Sept. 17,1943 |- b
2432 ) 8 RSOOSR UURU (S do Mar. 12,1943 . 4 6
2433 11-5. __-._do Aug. 30,1943 | 22.4| 10 66
2434 thrég‘gguson irrigation well, NEYNEY sec. ... Apr. 14,1943 [ 63 66
2436 [ J. F Ferguson unused well__.____ SEVNEV sec. 5..._| Mar, 251940 | 58 |ceee | ooa__
2436 | O Feb. 26,1942 | 58
2437 El%orb SPalmer irrigation Well SWV NEY sec. 5.___| May 1,1943 | 64 69
2438 | Driven observation well, 10-1-..__ SEYNEl{see. b....| Oct. 51943 /... __ 8 64
2439 10-2 NWYNEY sec. 5._.| Aug. 30,1943 |--———_- 8 64
M.U SJ(.}SFerguson unused well, NW}/NWV sec. 9...| May 19,1943 69
2441 SDY‘IHS in Mathews Wash SWI4{SEY sec. 9_.___| Oct. 14,1940 5
2442 do June 25,1941 5 72
2443 Sptmg in Mathews Wash 14,1940 |- 10 73
2444 26,1941 [-eeeues 10 73
70
66
63
63
69
do 74
SEYSEY sec. 9--——- A 66
SEV W4 sec. 10 64
;?NE;/ sec. 10..-| July 18,1940 | 53 | 849 67
do. May 1,1043 | 53 | ____.. 67
2456 | Driven observation well, 7-69.___. NE%NE% sec. 10...; Aug. 23,1943 |_..____ 12 64
2457 845, -----do. Sept. 29,1043 [-.ce-oo 10 facomees
2458 8-48, SEVNWV sec. 10___| Aug. 27,1943 | ___.__ 5 69
2459 8-50. ANWI{ sec. 10| Aug. 25,1943 |.._..__ 6 67
2460 Gl[l}rs GAsyzderson irrigation well, SE}/SW see. 11__..| July 16 1940 68
2161 ” do Sept. 16,1943
2462 Drain to Gila River from left.....| NEYSEY sec.11...| Sept. 12,1941 | ... 10 |eoaeeee
2463 | Seepage in Gila River channel....| NE¥NEY sec.11 do 3
2464 | Driven observation well, 6-50__._. NE4SEl{sec.11...| Oct. 4,1943 | ... 8 62
265 | 6oL NE 4NE§/ sco. 11.-| Aug. 41943 | ... 7 | 6
2466 7-1 }% % sec. 11...| Aug. 23,1943 ... 10 66
2467 7-2 SE NE% sec: 11. do. 11 68
2468 7-3 _--.do. Aug. 4,1943 |.._..__ 12 61
2469 7-3. do. --| Oct. 27 1943 12 63
2470 7-3 do Jan., 4,194 10 62
2471 7-3- do. Feb. 29 1944 10 60
2472 7-3. do. May 2,1944 |coo 8 60
2473 7-3. do. July 10,1944 8 61
2474 7-3 do. Aug. 29,1944 8 62
2475 T e ecm e e e | ;e do. Oct. 27,1944 5 63
2476 74 do Aug. 23,1943 5 67
277 74 -----do. Oct. 29,1943 ] 66




ANALYSES OF SURFACE WATERS AND GROUND WATERS 171

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

55 é.g 2 Dissolved
22 1 vt |Ssl=21 8l 8|z solids g. 5 s
RRAFRE IR AR g atny Ap
8350 | & a’g 58 (52| s | £ |z |5 |BEIRE|ZS 2|8
— £~ i ~ T < =1 n= » & — 8 e
gk | 2 | 2|33 | g & 8| & | & |65 82| g =
- = i =1 g
N 3|5 (28| |B| 8|5 |2 |a |8 |88|& | & |5
802 || e 615 || e e e 2423
313 . 615 2424
288 585 2425
427 70 1,065 || | T T T 2426
407 |71047| 7407|756 | 542 | 360 | 875 | 1.4 |15 | 6.5 | 2,418 | 3.20°| 424 | 80 | 2427
332 92 37 621 | 548 | 297 680 | 1.5 (13 2.0| 2010273 382 78 | 48
399 SO PO Mt T I 3439
390 ———— £330 0 PRUS ESSEUR FRORRRI PRSI SOV MU B 2430
389 - B 845 2431
312 148 41 504 | 584 | 284 605 1.9 1.0} 501,873 255 538 67 | 2432
305 | 145 | 30 | 483 | 57| 28| 375 2.0 1,805 | 2.45 | 522 67 |2433
456 125 43 825 | 498 | 402 | 1,025 ... 18 3.5 2,68 | 3.64 489 79 | 2434
187 285 | 200 335 8 e 2435
466 || T e 1,100 2436
614 z i — 1,495 2437
395 830 2438
281 104 29 487 | 490 | 229 560 9.6 1,660 | 2.26 378 74 | 2439
1,860 [eoommmo|ommmonc e e e 5, 560 ROV PRSP (RS I, 2440
290 724 | 200 460 | 2.4 j.____. — 126 2441
344 |40 | 707 | 662 | 378 | 580| 1.8| 8.7 ... 2,0747| 2.3 | 220 87| 2442
200 | 28 | 22 |- 686 | 339 | 445 %0 2443
339 36 25 710 | 640 | 379 570 | 2.5| 8.8 2,046 { 2.78 193 89 | 2444
490 B I PR S 1,075 2445
566 243 71 | 1,020 | 870 | 533 | 1,310 .6 7.4/18 3,610 | 4.91 898 71 | 2446
484 1,080 2447
394 128 40 760 | 752 | 359 800 | 22|16 5.0 2480 | 3.37 484 77 | 2448
392 |l 740 2449
356 715 2450
374 855 2451
332 680 2452
320 654 | 250 645 | 1.5 | 5.0 315 [accmee 2453
200 |CoTT|IIIITT 622 | 140 | 5% 248 2454
340 56 44 647 | 522 | 329 680 [eocmmc]ocm oo 2,013 | 2.20 321 81 | 2455
430 | 178 | 65 | 724 | 654 | 414 | 895 | L4 |58 | 5.0)2660|3.62| 706| 69 2456
307 560 |-orm. 2457
339 630 2458
350 %72 [ N i D A M M 2459
246 522 | 160 | 475 465 | 2460
243 | 90 | 43 | 405| 529 | 173| 450 | 1.1{39 |._____ 1,462 | 1.99 | 401 | 69 [2641
299 100 52 485 | 340 | 205 720 L1} 89 |caeans 1,740 | 2.37 463 69 | 2462
410 | 194 | 50 | 830 | 776 | 514 90| L.7| L0 2,040 | 4.00 | 727 | 712463
283 875 2464
Y R N N N 800 2465
328 538 705 2466
403 144 35 696 | 522 | 239 940 | 25| 9.6 |16 2,323 | 3.16 504 75 | 2467
488 920 |ocoe o oeeee 2468
504 145 51 1,010 | 882 | 603 980 | 58121 20 3,250 | 4.42 572 79 | 2469
506 990 2470
477 905 2471
116 40 906 | 825 | 553 815| 4911 5.0 2850 | 3.88 454 81 | 2472
467 860 2473
475 890 2474
489 945 2475
204 605 2476
245 149 45 335 ' 470 ' 185 500 7' 20" 50'1,450 ' 1.97 857 57 1 2477

879761—50——12



172 WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
~ road bridge

A ENE
s NIEERE:
% %3 |38 | &2
2 Source Location Date sampled a S vg oE,:
i) 2 |=g| 8
E @ 2 @
s} > 3]
Driven observation well-—Con.
2478 7-5. sec, 11_..{ Aug. 23,1943 |-ao—__ 12 67
2479 7-6. f/NE see. 11__.| Aug. 4 1043 |—oeeee 2 70
2480 -1 SWVNEV sec. 11.._| Oet. 2l 1943 8 65
2481 o N N do Aug. 23 1943 |ooooeen 6 66
2482 -9 NEYNEY sec. 11....| Aug. 26,1943 ....... 5 64
2483 7-10. NWYNEY see. 11.. do. 7 66
2484 7-11 NEYNEl sec. 11.. do. 8 67
2485 7-12 NWYNEY seo. 11.. do. 8 66
2486 7-13 wyNEy‘ sec. 11| Oot. 11,1943 |- 1 70
2487 b U S R do 1.5 66
2488 7-15. NWYNEY sec. 11..| Aug. 23,1943 2 66
2489 7-16. do Aug. 26,1943 8 65
2490 7-17. do. Aug. 25,1943 8
2491 7-19 do. Aug, 23,1943 |-cocee- 1
2492 7-20 NEYNWY{ sec. 11. .| Aug. 25,1943 64
2493 7-21 NWINEY sec. 11..| Aug. 26,1943 |.ccmeee 2 67
2494 7-23 SEYNWI{ sec. 11___| Aug. 25,1943 6 66
2495 7-24 NEVNW% sec. 11..] Oct. 9,1943 8 64
2496 K TSPV IV s { + S Oct. 5,1943 8 62
2497 7-26 SEVNW}/sec 11.._| Aug. 25,1943 {-—cee- 10 66
2498 7-27. NEVNW}/ sec. 11..| Aug. 26,1943 6 67
2499 7-27. Oct, 11 1943 8 63
2500 7-32 Aug 25 1943 2 66
2501 [ 7 (SRS RO ¢ (SN S, 12 63
2502 kTR USU s 1 SNSRI IR dn 4 64
2503 7-46. Aug. 23,1943 12 65
2504 | 7-46 an, 5,1944 10 64
2506 7-46 Feb. 28,1944 15 64
2506 7-48. Ma 2,1944 63
2507 7-46 July 11,1944 8 64
7-46. ,dn Aug. 30,1944 10 65
2509 K VU] SO Oct. 30,1944 65
2510 7-47. NE}/NEV sec. 11.__| Aug. 11,1943 3 67
2511 7-48. e d I} 2 67
2512 7-49 NW}/NEV se¢. 11..[---_.do 10 64
2513 7-62 NEYSEY see. 11...| Aug. 24,1943 |.—.___. 9 67
2514 7-63 SEL/SW1f sec. 11____| Aug. 23 1943 10 66
2515 7-64 NW%SE?{ sec. 11.__| Oct. 11 1943 o 1 67
2516 7-65 SEYNWIf see. 11| Aug. 23, 1943 [eoaeee 12 64
2517 7-66. NWI18Wif see. 11.__|.--..do 12 87
2518 7-67. SWIINW{ sec. 11___|._._ do
2519 USGS 279 e SW1{SW{ sec. 12_._.| Nov. 19,1943 | 17
2520 USGS 280 oo NELNEI see. 12__.| Aug. 13,1940 [ 21
2521 6-2. SEVSEV sec.12_._.| Aug. 5,1943 |-eu_ ... B 64
2522 63 do. Aug. 25,1943 |-_. 8
2523 64 Aug. 4,1943 |-eeee - 10 64
2524 6-5 NE}/SEV sec. 12...| Aug. 21,1943 8
2525 [ USRI AV Aug., 4,1943 -
2526 6-8. - SEVSEV sec. 12....| Oct. 4,1943 8 64
2527 6-9. do. Aug. 4,1943 3 69
2528 6-10. NEYSEY sec. 12_..| Aug. 21,1943 8
2529 6-11 do. Aug. 2,1943 2 65
2530 612 e e QO do 1 68
2531 6-12. Oct. 27,1943 1 64
2532 6-12 Jan. 4,194 5| 60
2533 6-12. Feb. 29,1944 .2 58
2534 6-13 8 67
2535 6-14. 8
2536 | - 6-15.
2537 6-186. ug. 3,1943 1




ANALYSES OF SURFACE WATERS AND GROUND WATERS 173

‘between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

-a:vg éa o Dissc

151 issolved

2 | = g |2l 2 glald|a]| s g. g
=34 o a S| o | & | &= S S| B
S~ | o B 58 ,gO 2 o ) \Z' 8 8o 8 go a
e g 8 | H o o =] =] 2 > 28 g;g 52 -
g8 B | g8 | B2 || E| E | E|E | 8|28 |ul|=n]| 8
g88 | 2 | 2|22 |3 | 4 |2 | £ | & |55 |8|5%| &
@ [ ] @& |m @ ) |z |8/ |~ 23 | B &~
360 542 810

363 | 134 | 39 | 63| 678 | 392 | 670 | 22| 1.0 80 |2225 |3.03 | 405 | 7
268 545

206 610 [oaeeo

457 915 | B
413 800

VY70 I DA R M 905

460

275

276 560

276 555

523 1,080

414 34| 760

289

303 615

498 1,100

286 580

274 565

284 570

292 575

359 440 770

373 815

318 660

309 610

362 755

268 520

249 ||| 490

216 | 135 | 86 | 305 | 472 | 173 | 400 | .7 |20 51,300 | 177 | 485 | 58
235 450

263 520

%g 173 | 45 | 361 | 454 | 219 238 8|20 | 701600218 616| 56
785 | 190 | 57 | 1,560 | 688 |1,024 | 1,750 2 4,950 | 6.73 | 708 | 83
737 882 1,560

674 1, 400

253 460

217 370

‘264 520

276 530

241 562 39

316 615

223 132 34 322 474 193 400 7117 7.0 11,330 | 1.81 470 60
550 121 52 11,098 | 760 | 654 | 1,126 3,420 | 4.65 516 82
200 | 102 | 28 | 32| 48 | 160 | 345 32 1,232 |1.68| 37| 66
431 865

320 742 560

462 870

455 850 885 |1\ T T
214 365

382 784 710 foeeee

264 425

3433 126 |38 | 567 | 708 326 532 2.6 | 20| 8.5 2015|274 | 52| 70
401 | 167 | B2 | 70| 802 | 457 | 750 | 42 |2 |18 | 2,680 | 3.51 | 631 | 72
385 740

369 | 478 710

211 ——— 350

355 828 620

354 650

461 e 642 oo . 960 Mo e e e e e el

Analysis No.



174 WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bridge
= @ °
; £ |29
é - ;ﬁ :’7
2 Source Location Date sampled °§ 3"5 Sg
Pa J =] oy | &
=, = |
g @ Ll I
< A - =
Driven observation well—Con.
2538 6-17 SW}/SE% sec. 12____| Aug. 5,1943 1 73
2539 68 T do 6 67
2540 T RN SN 7. M Oct. 12,1943 8 69
2541 6-19 NWVSEV sec.12.__| Aug. 4,1943 4 64
2542 6-20. IO 1 S Aug, 3,1943 .5 67
2543 N I S ___..do 8 64
2544 622 SW}/SEV sec. 12..__| Oct. 4,1943 8 66
2545 [ N S Aug 11,1943 12 87
2546 (1o S 14 65
2547 6-26. - waSE'V sec. 12 Aug 3 1943 12 65
2548 [, S S [ W do 6 63
2549 6-28. Y{SW14 sec. 12_.__ “Aug. 11,1943 15 67
2550 | 620 f/swy se6. 12..-| Oct. 41043 N
2551 [ R Sy T Aug. 3,1943 3 66
2552 6-31 SEyNWVsec 12_._| Aug. 21,1943 [ 3
2553 6-32 O Aug. 4,1943 9 66
2554 6-33 SE;/SW;/ sec. 12__._| Aug. 11,1943 3 69
2555 i A, R do_. -.-__do 2 68
2556 6-35. NEVSW sec. 12-ou|-—-d0ooe——_ 11 64
2557 [ 2 S A Aug. 3,1943 12 66
2558 6-37. SE}/NWV see. 12.... Aug 21 1943 8
2559 [ S S . D
2560 T O MY 7 S Aug. 4,1943 [--._ - 8 65
2561 6-40 waswy sec. 12| Aug, 11,1943 |--____ 12 68
2562 641 do 1 69
2563 [ & S R A0 Aug. 3,1943 10 64
2564 6-43 sw%wy sec. 12___{ Aug. 21,1943 8
2565 644 Wi{ sec. 12...| Aug, 4,1943 |-ooo. 9 66
645 Nwi/swx sec. 121 Aug. 11,1043 | .5 70
2567 [ 2077 S S /o S . 10 67
2568 6-47 SW}/NWV sec. 12...| Aug. 21,1943 8
2569 0 S Au§ 41943 3 67
2570 649 NWVNWV sec. 12._|-wn- [ 15 YR (SRS, 8 65
2571 6-51 swy*Nw% see, 12| Aug. 11,1043 Ly 7
2572 [ ;5 I (Y T SR, Aug. 4,1943 |-ooel| 2 65
2573 6-53 NWINWY sec. 12-|-n-- do. 4 67
2574 6-55 SWVNEV sec. 12.._| Aug. 24,1943 |-—ae.-o| 12 65
2575 [ S, Feb, 9,104
2576 6-57 NE}(NWV sec. 12__| Aug. 24,1943 [————-_| 9 64
2577 L AR I Oct. 27,1943 [-eaneo- 10 65
2578 (| S I do. .| Jan. 4,1944 10 65
2579 o7 N . do _.| Feb. 9,1944 | 64
2580 (1. A do | Feb. 29,1944 6 64
2581 [ (U SO do. _| May 2,1944 6 64
2582 6-57. ____do. 7| Tuly 10,1944 5 66
2 o sl S B ) ) 8
sec. 1 . .
2585 6-59 WIENWI sec. 2 | 66
2586 6-62. S | S 5 66
2587 6-63 Onen- R B 1] 64
2588 £6-63 Feb. 09,1944 64
- 2589 6-63 do .| Aug. 20,1944 8 63
2590 6-71 SW1{SW{ sec. 12.__| Sept. 29,1943 6
2501 ° Gl[l}ys Angerson domestic well, SWY4NEY{ sec. 13._.| Mar. 28,1940 | 25.4 63
2592 s 1+ SR R A0 ceiuecueeua.| Feb. 26,1943 | 25.4




ANALYSES OF SURFACE WATERS AND GROUND WATERS

175

between the mouth‘ of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calya—Continued

[Analyses in parts per million]

Y4 ST | @ .

8 M | S5 Dissolved | o

22 s st %=l 28 |- 18| 2 solids 8 . § S

8 | S |8 |§2|88| S| ¢S '8 S 85| 2 | =

8 < | 8 34 | o @ TIY1¢€ | @A Q| &

o ol g 8 | gg ’Qg - 3 ] Q >~ | B2 | & § g sle |8

k=) 3? R as k] ; > g = = b3 2 ﬁ‘% ﬁ"“." =5 o § £

88| 3 |25 |3802 |5 8|2 | 5|5 FR |88 %55

@ o |~ ®d /@ a | O |&|Z|Aa|& ¢ | B A<
195 380 2538
a7 380 2539
v A N PR R 410 2540
498 | 1,060 oo e 2541
. 1120 SNSRI RPUR AR ESUROUR SRR SR ;1. ) S SR, R 2542
433 816 840 2543
28 |- - 380 2544
17 Y M I I e 2545
b2 S TR I 484 |- ___ 365 |- | T 2546
259 102 26 40 | 472 | 222 495 1.0 1,519 | 2.06 362 73 | 2547
458 014 890 2548
266 P, 526 JEOUSRS USRS USSR S R 2549
265 — 520 2550
206 - 580 2551
458 915 2562
482 920 2553
206 |- 365 2554
209 - 2555
272 545 2656
383 |--.- 780 |- 2557
510 1,055 2568
480 ... 970 2569
461 855 — 2560
208 355 |- | 2561
49 [/ 7 I (R S, 2562
430 690 895 - 2563
489 S 970 ||| 2564
468 875 2565
208 |- 890 | e | e 2566
82 i (U RSN SRS SRR [N F, 2567
530 714 1,160 2568
2 I O A .| 846 JORRNNNY IR E, 2569
532 175 53 | 1,006 [ 716 1,070 | 47| 42 10 3,370 | 4.58 654 77 | 2570
B7 | 450 620 || || 2571
488 980 || e 2572
441 845 2573
506 818 940 2574
470 810 842 10 2575
859 1,910 B 2576
813 | 180 | 78 |1,720 | 842 (1,160 | 1,810 | 6.5 |38 |16 | 5410 | 7.36| 770 | 83 |2577
840 1,900 2578
898 894 1,980 16 |,2579
859 1,920 2580
863 1,950 |- 2581
731 1, 500 2582
775 1,740 2583
476 885 2584
768 | 192 | 59 | 1,552 | 722 |1,054 | 1,600 | 2.4 | 21 | 25 | 4,930 | 6.70 | 722 | 82 | 2585
637 1,350 . 2586
645 1,360 2587
588 850 1,160 10 2588
478 | 118 39 954 | 738 | 580 | 905 | 5.7 |36 |10 .| 3,000 | 4.08 | 455 | 82 2589
209 385 2500
171 248 75 335 2+ 188 2591
158 64 18 201 4641 110 2200 1.1414 1.4 926 1 1.26 p<2 72 | 2592
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‘WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
. road brzdge
= @ @

; £ 1585
=] ~ | =3 ey
= 38 | &8 | &=
i) Source Location Datesampled| & | ¥H | Se.
5 g oy | B
E| s |z&| 8

[ B
2593 | Guy Anderson irrigation well SE1{SE1{ sec. 13.....] June 20,1940 765
USGS 284. S HSEH ’
b T s Lo I S A0 e cocceeeeeeo_| ADr. 29,1943 65
2595 USGS 285. do___. _do_______ 59 790 65
2596 | Evans irrigation well__._._.._____ SWYSE1{ sec. 13....{ May 19,1943 65
2597 | Seep from terrace gravel._._____.__ SWI{SW14 sec. 13_..| Nov. 29,1940 1
waswy sec. 18.22{ Mar. 28,1940 | 48.25 |-______ 65
Feb. 26,1943 | 48.25
NW}/NEV sec. 13..} Oct. 30,1940 | 3,767 |1, 550 138
_____ e leeemeeeenama] OcCt. 27,1943 | 3,767
dn Jan., 51944 | 3,767
June 21,1944 | 3,767
NEVNE}/ sec. 13.--| Aug. 5,1943 1.5/ &4
Aug. 41943 10 65
NWVNE}/ sec. 13..] Aug. 11,1943 13 67
SEUNEL{sec. 13...| Aug. 2,1943 2 66
SWYNEY sec. 13_..( Aug. 24,1943 10 66
NW}/NEV sec. 13._| Aug. 5,1943 10 65
WI/NEL/ sec. 15| Aug, 24,1043 |- 10 | &
NEVNW 45ec 13- |cccdoo o cifmmeaan 12 68
..... [ Us TSRS NN [ SN 4 65
NEVNEV sec. 14.._| Mar. 1,1943 | 25
WYNEL sec. 14..| Mar. 11,1943 | 36 | i|oceanas
NEB} 4 sec. 14...| Aug. 23,1943 10 65
_________________ --| Oct. 29,1943 |—eeee-- ] 66
_____ do_-_.._---_____-.. Jan, 5,1 1.5 64
do.... Feb. 28,1944 1 a3
..... (o [+ SR B - 3,1944 | ... 1 a3
..... do July 11,1944 1.5/ 65
..... do Aug. 30,1 e 1 @6
..... do. Oct., 30,1944 1 66
2623 | Spring in Matthews Wash___._____ sec. 16._ May 26,1941 10 ket
263¢ | Driven observation well, 71§ g I e Y 9 | e
2625 | Union test well._____' - EEN T w0, 25| Feb 25,1043
2626 Mattioe brothers irrigation well__.. SE}/NEV sec. 23_._| Aug. 20,1941 | 64 64
2627 R May 151943 | 64 69
2628 | Joe Rogersstock well____.____.....| NEI/NWY sec.25..) Mar, 28,1040 | 22 67
2629 | Joe Rogers irrigation well...__.___ NWVNE sec, 35, [----- do. 61
2630 Lo o SO J Aug. 12,1941 64
R 24 E.:
2631, | Ernest. flowing well........__.. sw sec. 8_..._|, Dec. 21,1940 | 150 3 72
2632 | Flowing well at Durham Ranch.. NEVSW;} sec, 8...-| Deec. 10 1940} 177 7 71
2633 Ax%}gl(x} greg:nekson flowing well, NEVNEV sec. 8...- Feb. 28, 1941 | 436 1
2634 USGS 4 do.... do. 1
2635 | Jim Smith ﬂowing Welloaeoo e SW1{SW1{ sec. 10..-| Dec. 14,1940 | 190 3
2636 | Spring flowing into Ash Creek....| SW{SEY sec.13....| Feb, 13,1940 27
2637 do. . dn% “ Oct. 31,1940 20 85
2638 do. do. May 20,1944
2639 | Unused well flowing. . do. Feb. 13,1940 1. 5|
2640 | Domestic Well. oo comecaee SW1{NEY sec. 26...-- Mar., 7,1941 | 16 61
2641 | Spring in fault USGS 67. Tﬁ%kRN#%E 7 Feb. 27,1042 7 70
prin; zone, 67 e sec. 7..-| Feb.
2643 | " USGS 68...ooe’ 20... .3
2643 | Driven observation well, USGS 71. SEVSW% sec, 7.....} June 8,1940 | 21 64
2644 do. —— Nov. 11,1943 | 21 68
26456 USGS 72 dn remeeet June 7,1940 | I leeciillaaaooad




ANALYSES OF SURFACE WATERS AND GROUND WATERS 177

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

3 Contained 45 parts per million of carbonate (CO;) and 1.1 parts per million of hydroxide (OH).

S8 &G | @ .
585 M | S Dissolved g
22 2 + | = B oa solids 2 2 | s
L] . i~ < = —~ > Lo
X | & |g |%2| 8|8 S |8|2|S 13|
8. = 82 | o = ~ Z T -3
SEA g -E?D S1e0| 8 3 ] ~ 8 8a | 58 3% 4 2
88| S |EY| B Bl 2 | B | 2| 8| = |B2|28|55 |8 |
SR 2 |F|3g|S |22 |2\ E|E|E5|Ee|Esf |
— = = 5}
¥ S |2 |88 | & |0 | |2 |8 |&%|8d|a | & |<
190 444 140.| 350 . 270 2503
164 2594
151 2505
“00.4 2506
2,300 | 446 16,200 (22.1 | 2,361 |- 82 | 2507
214 : : - 345 2508
26 = e I 2509
B2 |74 7007|3530 | 4.80°{ 220 | 92 | 2600
582 | 72 7:5:1°3,400 | 4.62 { 218 | 92 | 2601
548 T, 630 o B - 2603
P-TT: FO N I R— 385 - 2604
1720 N R N R 340 1 2605
201 330 2606
LT O N N 305 2607
199 oot 320 2608
215 360 2609
174 280 2610
205 360 2611
151 220 2612
168 378 Pl - 2613
213 |20 |15 7| 4a0 | 18| 162 330 | 15|33 | 5.0 1,286 | 1.72 | 134 | 88 |2614
-7 IO I 300 2615
158 | 7102 |36 | 2037|378 | 144 255 37730 7| s0 | oBe | 1.307| 402 52 | 2616
165 25 2617
144 220 2618
165 260 2619
157 5 2620
173 275 2621
163 285 2622
346 | 82 | 25 | 71| e8| 360 580 | 29| 8.6/ .-_.|2087 282 18| o00|2628
288 585 2624
254 57 455 2625
203 100 |32 | 300 | 488 [ 1287 360 | L2 |12 |- 11837 161 | 381 2626
179 320 2627
280 424 | 200 642 | 19|20 810 2628
3 B! 24| 9.0 | 172 2620
33.6] 42 83 18| 81| 19 7o .2| .zl 184|725 130 [ 227 2630
374 60 .29 7. @ | 45| 36 | 46 214 24 87.[2681
386 30 13 71| 107| 36| 24 | 2.9 101 13| 92 |2632
5.0 25 L3| 19| 207| 20| 4 | 34 30| 41| 12| 952633
420 40 17 96| 17| 26| 33| 30 21| . 17| 932634
311 65 44 81| 18] 12| 2 | 28 22 34| 842638
500 156 | 500 [1,200 | 6.9 |25 . -60 |....-| 2636
490 | 8.6 1,047 | 70| 588 |L180 | 8.4 |oeoo__|-os 2,800 | 3.93 | 87| 96 |2837
195 | 40 5.9 1,050 | - 66| 560 1,230 | 7.8 | .5 |12 | 2940 | 400 | 12¢| 952638
440 125 | 850 |1,035 80 2639
1.3 12 U777 -] nl s 6 76| 107 87| 44| 2640
539 29 | 060 | 144 | 503 |1,450 3,210 - .73 | 680 | 78264
912 | 376 | B85 | 1,622 | 188 | 835 |2 600 5580 | 7.59 {1,164 [ 75 | 2642
105 | 20 | 411324 23} 540 | 20 1,480 | 201 | ‘381 70 | 2643
811 | 152 | 44 | 470| 263 | 327 725 | L5 | .0 [15 | 1850|252 | 6560 652644
o8 |l T wee do 2645
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical characier of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge

= @ e
r ~
s B38| 2,
“ " , 5% | &5 | ik
= ource Location Datesampled | & g
Py pred E§ s
E ' g‘ R I
< A >~ =
Driven observation well—Con,
2646 USG 2 SEYSW{ sec. 7....| Nov. 51943 | 11 70
2647 . June 7,1940 [ 20
2648 | Seepage in Glla River channel Sept. 22,1941 2
2649 | Driven observation well, 21-8._ . July 27,1943 5 |
2650 do. Sept. 4,1943 |-cemmm- 8 72
2651 do. _ do Apr. 25,1944 |-oeen 3 65
2652 21-11 o Tdo | Apr. 51043 | 18.4| 10
2653 21-11 do _| Sept. 2,1943 | 18.4 8 72
2654 21-11 do. Oct. 28,1943 | 1841 15 72
2655 21-11 do Jan. 6,1944 [ 18.4 | 10 66
2656 21-11 do Mar. 1,1944 | 18.4 8 62
2657 21-11 - do. Apr. 251944 | 18.4 8 62
2658 21-11 Y T July 14,1044 | 18.4 | 10 66
2659 21-11 T S Sept. 1,1944 | 18.4| 8 70
2660 21-11 N do. Oct. 31,1944 | 18.4 8 70
2661 212 e | o do July 27,1943
2662 21-12 - dn _| Sept. 4,1943 8 73
2663 b1 B DU SN i (¢ MU, Apr. 25,1944 |- 3 a8
2664 21-13 SEVSWV sec. 7-....| Mar. 31,1943 P PR
2665 21-13 Aug. 5,1943 2 7
2666 21-13 0. Apr. 24,1944 1 68
2667 2114 e e [ 0 July 27 1943 10
2668 21-14 . Sept. 41943 |- . 8 73
2669 21-14 Apr. 25,1944 4 62
2670 21-15. SW}/SEVsec 7-----| Apr. 51943 ) S —
2671 A B0 1 T R Sept. 2,1943 5 76
2672 21-17 SEVSW%sec Teeeee| July 28,1943 4 67
2673 2117 e e Apr. 25,1944 3 59
2674 21-18. SW}/SW%sec 7-.-.-.-{ July 30,1943 8 67
2675 b3 5 - S S Apr. 24,1944 3 65
2676 21-22 e do. Apr. 1,1943 | 13.7 2
2677 2024 e | do. —__.do 18.7 1 10
2678 21-24 —ee_-@o Sept. 2,1943 8. 8
2679 21-24_ | do. .| Apr. 27,1944 6
2680 21-20 e | do. - y 28,1943 8
2681 21-29. NSRRI IS Apr. 25,1944 6 67
2682 | Ed. McEuen stoek well. . ... SEVNW}/ sec. 17...| Feb. 26,1942 .
2683 | Q0| Jan. 6,1944 | 35 86
2684 | A0 Apr, 25,1944 3 87
2685 | Fay Rabbirrigationwel], USGS80. NW}/SW}/ sec. 17.. July 18,1940 | 82 883 68
2686 | ... A0 |l .| May 3,1943
. % Seepagem Gila River channel..._ NW NWI sec. 17._| Sept. 22 1941
¢8AW1{ sec, 17_._ do. .
2689 Fay Rabb unused well, USGS 79. NWMSWV sec. 17| Mar. 18,1943
Driven. observation well 20-21....| SWYSEl{sec. 17....; Apr. 6,1943 |
2691 (... do. eeo-@o Sept. 3,1943
2602 |.____ {0 13 TR SR do. --| Oct. 28,1943 |
2693 do. do. Apr. 17,1944 |
2694 20-22. e | e do. Apr. 6,1943
2605 20-22. do Sept. 2, 1943
2696 2022 e | e Apr. 17,1944
2697 20-24 SE}/SWV sec. 17__._| Aug. 6,1943
2608 20-24 e [ e Apr. 17,1944
2699 20-25. e dn .| Sept. 4,1943
2700 20725 e e e mm e do. .| Apr. 17,1944
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

o2 S | o .
Sy aM | & Dissolved | o g
53 ) + | = ~ = - ~ soli ] = 5
g% | a2 3 = -~ S S » = S
gX i) g g S| © ] [ (=] ,go L= z
S = 82 | o < < 4 o 3
S~ B S o0 (<3 @ P (=] e B 58 - n
svo | § e g | =g =] g |8 8188|388 | 5 | %
Sin| S (BB |32 (3| & B ||z |8 |%5|zd|Ee kg
K| @ 2| = = B = 8 i 28| ® E
& 31s |34 |a 3|8 £l E |8 |8F |88 8 &
b0 T 2 NS IO AU AU S DU 20 AN IO, INSUUS VN NN RPN M 2646
84 ||l || Do 127 2647
242 | 146 15 368 235 | 540 | 2.0 | .5 |oeeoe- 1,435 | 1.5 426 | 65| 2648
258 | 111 19 415 220 | 620 |o—o... 2.0 1,478 | 2,011 355 | 722649
252 595 _-| 2650
224 505 2651
174 238 345 2652
344 266 810 2653
27 | 149 32 374 | 264 | 265 580 | 1.5{ L5| 5.0 1,530 | 2.08{ 504.| 62 |2654
236 515 2655
202 | 102 20 310 | 261 | 198 415 | 1.5} 10| .4{1,180|1.60| 336 672656
191 380 2657
275 | 154 27 402 | 275| 261 615 | 1.5{ .5| 3.5| 1,600 |2.18| 496 | 64 2658
257 F2(1 0 IO B S, 2659
216 N A P2\ IR MRS MRS NRNARON MU U S, 2660
1T R (U NS RSN S 455 2661
b O NN I AN N 490 2662
259 || 585 2663
146 | 102 19 182 212 120 | 300 .5 | 830 1.13| 332 54 (2664
BT R FN N 170 2665
114 - - 182 [ooeo_. 2666
437 1,100 ||| T | 2667
393 N 268 045 2668
258 | 128 27 403 201 258 | 565 | 1.5( O .2 1,530 | 2081 430 | 67 |2660
259 e 256 565 ---| 2670
354 | 188 37 530 | 279 | 343 | 840 | 14| .51 3.8(2077 282 621| 65]2671
446 1,135 2672
147 O OO N 254 2673
127 245 260 2674
115 fiz: 2 R 2675
114 229 174 2676
136 280 232 2677
146 - 260 (oo ||l 2678
136 76 20 195 293| 139 218 | L1| O 0 703 | 1.08 | 272 | 6l |2679
395 965 2680
366 | 196 49 545 | 347 367 | 855 | 1.4| .51 .2|2180{2.961 690| 63]2681
467 | 232 U 760 | 116 | 437 (1,200 | 1.2 |oooeo Jooeee 2,810 {8.82| 719 | 702682
467 | 226 33 739 | 116 | 426 (1,250 | 1.4 3. 8.0|2740371{ 700| 70|2683
P77 R N N I 2684
106 176 | 100 | 202 | | 195 2685
)5 % N RSN PSR SR PP .  ¢:5: 00 IR DRSO FRRRNE DR FUTRUI SR 2686
138 55 39 184 | 2787 111 248 | 12| .6 feemooo 776 | 1.06 | 208 | 57 | 2687
285 | 105 29 480 | 327 | 282 | 610 | L4 .5 1,669 1 22271 381 | 73 |2688
461 568 [T, 3000 P O NSNS SRS AN S 2680
590 | 190 34 | 1,053 | 177 | 522 |1,570 ..o 1.0 [ocmeee 3,460 614 | 79 | 2690
(O O I 1,530 2601
856 1,540 2602
848 ||l 1,620 2693
685 b= 1,820 |ome el | oo || e 2694
669 1,820 |...___ o] 2605
883 |.eo.... U N U N SR\ N RN NSNS AN (RN R S 2696
805 | 381 93 | 1,412 | 613°[1,049 {1,990 2.0 5,230 | 7.11 11,334 | 70 | 2607
997 2, 720 2698
609 1,620 2699
631 | 210 37 ‘L1400 2111 576,690 | 341 51 15l3ve0ls1l 676 79 1 2700
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_Chemical character of ground waters in the Gila River Basin, Graham Caunt J Amz.,

bridg
= @ o
; £ |88 3
S ~ | =8 +
% 5% | &4 | 22
1] Source Location Date sampled a % ~g o,
2 =525 | B
g ' & cES) ©
< A > 3]
Driven observation well--Con.
2701 20-26. : NW%SW% sec. 17| Apr. 6,143 | 185 1
2702 20-26. Sept. 2,1943 | 18.5 2 75
2703 20-26. Apr. 17,1944 | 185 4 72
2704 20-27. Sept. 4,1943 5 65
2705 20-27. Apr. 19,1944 2 63
2706 20-28. Apr. 51043 | 18.8 10
2707 20-28 Sept. 3 1943 | 18.8 8 64
2708 20-28 -} Apr. 17 1944 | 18.8 6 60
2709 20-29. Apr. 6,1943 | 188 I .
27110 20-29. Sept. 4,1943 | 18.8 5
2711 20-29. Apr. 17,1944 | 18.8 5 68
2712 20-30 Apr. 51943 | 185 10
273 20-30. 8 73
2714 20-30. - 5 70
2715 20-31 NWVSEV sec. 17___ 1 72
2716 20-32. SE}/SWV sec. 17 8 86
217 20-32 e | e 4 64
2718 20-33 NEV SW1{ sec. 17__. 8 67
2719 20-83 e 4 62
20720 2038 e | dn 4 62
2721 20-34 dn 5 8 74
2722 20-34 e . 4 68
2723 20-35. SWVNEV sec. 17| Apr. 51943 | 182 10 | ____.
2724 20-35 . e e | e Sept. 2,1943 | 182 8 78
2725 20-35. RN R dn Apr. 25,1944 | 182 6 68
2726 20-36. SW4SWY sec. 17...| Mar, 31,1043 | 18.5 [ 3 R—
2727 20-36. do. Sept. 3,1943 | 18.5 8 62
2728 20-36. do. Apr. 19,1944 | 185 6 50
2729 20-37 NWI8W1{ sec. 17...| Mar, 31,1943 [ 189 2 S (SO—
2730 20-37. do. ..| Sept. 3,1943 | 189 8 65
2731 2087 e e dn Apr 24, 1944 | 18.9 5 64
2732 | 20-88c e @O0 e 1 64
2733 20-39. NEyswy sec. 17..-| Sept. 2,1943 4 66
2734 20-39. o [ Apr. 24 1944 3 64
2735 20-40. EVNW}/ sec. 17__.| Sept. 4 1943 |. 8 76
2738 20-40 do Apr. 25,1944 8 70
2737 20-41 NW1{SW1{ sec. 17-_.| Apr. 24 1044 4 85
2738 20-42 do. Mar. 31,1943 | 18.5 1
2739 20-42__ e do. Sept. 2 1943 | 185 8 68
2740 2042 do Apr. 241944 | 185 3 66
2741 20-43. O e 6
2742 2044 SEVNWV sec. 17._.| Mar. 31,1943 | 19 1
2743 20-44 -.do Sept. 2,1943 | 19 8 65
2744 Q0-44__ T do Apr. 24,1944 | 19 5 63
2745 20-45. .-—--do. Apr. 51943 | 13.1 12
2746 20-45. do Sept. 2,1943 | 13.1 8 79
2747 20-45. do Oct. 28,1043 | 13.1| - 10 79
2748 20~45. weedo Jan. 6,1944 | 13.1 10 76
2749 20-45. do Mar. 1,1944 | 13.1 10 75
2750 20-45 do Apr, 251944 | 13.1 10 75
2751 20-45 July 14,1944 | 13.1| 10 |. 79
2752 20-45 Sept. 1,194 | 13.1[ 12 79
;2763 20-45. Oct. +31,1944 | 13.1 12 78
2154 20-46 Mar. 31,1943 | 13.1 |- -1
2755 2046l do--_ | Bept. 2,1043 | 13:1 3| 6
2756 2046 e Apr. 24,1944 | 13.1 .50 65
2757 20-47. SW}/NWV sec. 17. do. 4 82
2758 20-48. wenn.do. Mar. 31,1943 | 18.4 L J PO
2759 20-48. .do. ;.| Sept. 2,1943 | 18.4 8 66
2760 2048, do. Nov. 219431 184 12 68
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continue

[Analyses in parts per million}

§3 &g | 2 Dissolved | 5 | g

= ~ + | = ~ = —~ lid; =] .

L= £} =i =2 = - = solids L m

.| S |E || e |ElE e 18 |4
- et e - o o | =i = (YY) @ X

ge0| 8|98 |88 |58 ¢ | € |8 |z |z |88 88|25 2
[ 3 ot 1] (<

Bsk| 2 | (392 |5 |2 5|5 |BE|E|E%| %

& S |2 |28|r | 8|8 |8 |2 |8 |&F|S3|8& &

654 234 1,790 2701
741 2,060 |—coomo|ooeo 2702
815 2,200 A 2703
507 1,080 2704
424 |[T142 34 794 | 646 | 448 | 860 14| 9.3 | 3.5|2610 |3.55| 494 | 78 |2708
935 | 470 | 117 | 1,568 | 658 (1,202 | 2,320 1.0 6,000 | 8.16 | 1,654 | 67 | 2706
866 2,150 2707
997 2,720 2708
682 234 1,810 2709
660 |ooemo oo | 1,760 2710
672 1,820 .| 2n1
746 190 2,030 -] 2112
711 1,930 2713
678 1, 850 2714
611 | 308 82 014 | 191 | 446 {1,750 | 1.4| .5| .1 (3,600 |4.90|1,110| 64 (275
232 B SRR UV [ P27, R 2716
187 67 19 319 | 308| 170 | 355| 1.5 45| .5|1,000 |1.48| 245| 74 (2717
683 | ||| 1,660 2718
941 | 520 | 143 | 1,470 | 452{1,190 | 2,480 | .7 3.0 | 6,040 | 821 1,910 | 63 |2719
944 2, 500 2720
697 1,870 {ommmee e[|t 2721
685 1,840 oo || 2722
740 239 2,000 2123
753 | 263 46 [ 1,390 | 245 | 667 [ 2,100 3.8| .5| 254,500 |6.24| 846 | 782724
726 } 1,970 2725
103 42 9.4 150| 248| 8 | 138 |._.__. 3.8 550 | .76 | -1a4| 71 |272
189 || 310 |- 2127
207 375 I 2728

1178 350 E:3 17 1R RN VRN AN MR NN 2729

| 157 275 2730

¥ o166 |_______ 300 | : 2731
144 69 17 210 | 240 127| 206| 1.9 | 25| .2| 82 |112| 242 66 | 2132
152 b7 (R I, 2733
151 280 (.7 2734
750 2,060 - 2735
694 | 244 47 [1,250 | 217| 632 (1,90 | 3.7| .5| 204,18 | 568 | 82| 77|23
138 - SRR e I SR A ISR M N 2737
207 | 136 28 71| 272| 202| 425| 1.7| 83| 1.0[1,206 | 1.64 | 454 | 56 | 2738
191 380 |_—____ . 2739
151 —— 270 [ oo ||| - 2740
128 76 14 178 | 226 | 115 | 230 1 728 | .99 247 | 61 (2741
194 | 274 385 : 2742
189 I 370 i 2743
169 | 108 21 225 | 277 | 157 | 320| 11| 10| .1| 970 | 1.32 | 356 | 58 |2744
753 | 202 55 11,328 | 250 | 678 [ 2,070 | 3.4 | 20| 1.5|4,550 | 6.19 | 954 | 75 |2745
818 | fee e 2, : 2746
- J P RO A N 2,080 {Z-.___ 2747
731 2,020 |- |- - 2748
720 (oo || 1,980 ) .| 2749
700 | 270 49 | 1,230 | 235 | 632 | 1,010 | 3.0| O | 1.5 4,210 |573| 87 75 | 2750
702 1,910 2751
748 2,070 2752
] Z00 PR PR D N 2,130 |. . 2753
131 ] 214 238 ) 2754
125 82 24 141 205 122 222 [_.___ 3.0 20| 695| .95| 303 | 50 2755
112 ) o - 104 S RO R IO i 2756
129 - 228 2757
148 92 16 103 2387|127 275 48 82217127 206 | 59 | 2758
141 256 2759
136 T T au S 2760
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical characier of ground waters in the Qila River Basin, Graham County, Ariz.,

road bridge
= w 0
; 5 | 23| 3
O —~ - -
“ 3|85 | &=
3 Source Location Datesampled | _ |8 | &
] 2 388
E ) 2 @
=] > 13
Driven observation well—Con.
2761 2048 SWINW sec. 17.- Jan, 7,1944| 184 10 66
2762 2048 e | Mar. 3,1044 | 18.4 10 64
2763 2048 e[ dn Apr. 24,1944 | 18.4 6 64
2764 20-48. B [} .| July 11,1944 1 18.4 6 65
2765 2048 e e do. Aug. 30,1944 | 18.4 8 67
sec. 17| Se; , 1043 |-
2768 20-49 . d Apr Pl 21944 |77 3|
2769 2050 swawy o6, 17| Mar, 31943 | 24 12
2770 b S I Sept. 2,1043 | 24 F 67
2771 20-50. Apr. 24,1944 | 24 [ 67
2772 20-51 do 10 64
2773 20-52. Mar. 31,1%43 18.4 1
2774 20-52 ~do. Sept. 2,1943 | 18.4 8 67
2775 20-52 - _do. Apr. 24,1044 | 18.4 8 64
2776 b 4 2 SR AU dn Aug. 5,1943 8 69
:f?;g %ggé "'ﬁw Wi{ sec. 17 sA ot %ﬁ }% g &
sec. 17| Sept.
2779 20-56. S 5:‘:?._.3:, .......... ;l))r 24,1944 6 67
2780 20-68. SW{SW4 sec. 17....| Sept. 3,1943 8 67
2781 68. _do. Apr. 19,1944 |.____.. 8 65
2782 USGS 75 NEYNWI{ sec. 18__| June 7,1040 | 14
2783 | E. W, Black unused weil___- SWIZNWY sec. 18...| Mar. 10,1043 | 20
2784 | E. M. Clandge domestic well______ }/SW}’l sec. 18__.| Feb. 25,1042 | 47
2785 |..._. eee--do. Mar. 19,1943 | 47
2786 | E. W Black irrigation well._...___ SEVSWV sec. 18....| July 23,1940 | 72
- T s ¢ RS S Mag 8,1043 | 72
2788 | Fay Rabb unused well_______"_TC !;/(‘S El{ sec. 18._.| Mar. 22,1043 | 28
2789 | Fay Rabbwell_____..__________ __ SEYSEY{ sec. 18..... do. 30
2790 | Fay Rabb and Elliot Montierth Mar. 17,1043 | 67.7
unused well.
2791 | Fay Rabb and Elliot Montierth | ___. (i () T May 3,1943
irrigation well.
2792 | Elliot Montierth well__ SEX{NEY sec. 18._..| Mar. 19,1043 | 10.5
2793 | Joy Curtis domestic wi SWVSE see. 18....| Mar. 18,1843 { 30
2794 | W. H. Holyoak irrigation SW. WV sec. 18...| Mar. 22,1943 | 63
2795 | Driven observation well, 21~1 SEY/NE}{ sec. 18...| Mar. 31,1043 | 18.7 12 oo
2796 o 1) OO R dn Sept. 2,1943 | 18.7 8 68
2797 A0 e | Apr. 24,1944 | 18.7 2 66
2798 21-2. NEVNEV sec. 18...| Aug. 51043 f...____ 8 69
2799 21-2, IR Apr. 24,1944 (___ .. 13 ]
2800 21-8 dn Mar. 31,1943 | 18.7 18 |emeaene
2801 21-3. do... Sept. 2,1043{ 18.7 8 68
2802 21-8. do.... Apr. 24,1944 | 187 6 67
2803 21-5. do.... Mar, 31,1943 | 19.7 kN I
2804 21-5. do.... .| Sept. 2,1943 | 19.7 8 6
2805 21-5. do._. Apr. 24,1044 | 10.7 10 66
2806 21-6 Apr. 5,1943 | 18.4 R
2807 21-6 Sept, 2,1943 { 18.4 6 76
2808 21-6 Oct. 28,1043 | 18.4 4 75
2809 21-6 Jan. 6,1944 | 18.4 4 71
2810 21-6. Mar, 1,1944 | 18.4 6 68
2811 21-6. Apr. 25,1044 | 18.4 5 87
2812 21-6. July 14,1944 | 18.4 3 70
2813 21-6. Sept. 1,1944 | 18.4 2 74
2814 21-6 Oct. 31,1944 | 18.4 3 73
2815 21-7 Aug. 514311 5 70
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[ Analyses in parts per million}

v .
em S,Q 3 Dissolved g
83 ) “ <t | %=l = g§1a 3 3 solids §5 2 |g
gx & g © A & g
8~ | o 8~ 8 g .g 8 12 < @ g a Bag | 88 g 2 3 E
S30 g g | 28 || o = 218 g | e [Rg| SO0 | B |8
S8 | £ |68 |22 (s | 8| E |5 | B |5 |28 |23|32] 8|8
28R 3 | S |%8|= |3 |2 |2 | & |5 |5E|E8| 2% 5|8
& S |2 |g8|r |8| 08 |8 |Z|R|&F|&s|& | & |4
141 266 2761
128 234 2762
129 234 .| 2763
139 oo 236 2764
134 240 2765
209 | 160 29 247 | 265 | 188 455 2.0 1,210 | 1.65 518 51 | 2766
940 2,680 | - 2767
881 2, 540 2768
96. 8 200 144 2769
nu7z - 188 ... 2770
116 196 2771
115 184 2772
192 228 | b1 70 IS PR S S, 2773
153 - 275 1--- - 2774
169 320 2775
112 54 9.6] 160 ) 209 95 175 5.8 602 | .82 174 67 | 2776
105 e (7 2 SURR ESUOOU I SRV (VIR MO SUR 2777
150 - 275 2778
127 .- 222 2779
U8 | e[ 445 2780
194 330 2781
71 44 11 94 1 200 | 66 89 .7 404 | .55 155 57 | 2782
142 200 230 - 2783
T 67.8 . 96 2784
7.7 182 81 2785
65 144 34 73 90 2786
%] RO (ORI R M £ J PO (SRS S, A, 2787
95. 9|--- 196 278 | 2788
90.0] 50 9.4 130 | 179 79 154 1.5 5121 .70 164 63 | 2789
4.1 174 106 2790
68.4] 41 9. 2] 96 | 172 64 100 |--- 395} .54 140 60 | 2791
95.0 --| 200 144 2792
130 66 14 189 | 226 | 117 230 2.0 729 | .99 222 65 | 2793
65.6f 44 9.2 83| 198 56 74 3.4 367 | .50 148 55 | 2794
117 241 184 2795
139 235 2796
96.1 149 2797
97.5 154 2798
90.2( 41 13 134 | 195 84 1371 L6| 2.5 .1 500 | .69 156 65 | 2799
97.9] 46 8.7 149 213 91 144 . __ 2.5 .5 546 | .74 151 68 | 2800
88, - 128 |- 2801
88.2 129 2802
127 271 204 2803
104 158 |- 2804
125 64 14 193 | 265 | 116 L5} 30| 0O 728 | .99 217 66 | 2805
189 210 405 e 2806
235 220 520 2807
182 76 14 306 215) 171 390 | 23| 25 601,070 1.46 247 73 | 2808
172 356 2809
188 400 2810
184 385 2811
179 - b1 OO SRUIION A A, 2812
187 390 2813
299 199 33 404 | 272| 255 7201 1.5 | 3.0 foeeeo- 1,750 | 2.38 632 58 | 2814
109 ool L SRR B | i T MR SR S NI RS, 2815
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Chemsical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge

* WATER OF GILA BASIN ABOVE COOLIDGE DAM

= g 1@
[-3] ~ -~
S E 128 |38
Z -.s’;a‘ ag | e
a Source Location Datesampled | °& | 7 | 5§
o =l o
= - =8 g
g & A @
< A > I
Driven observation well—Con. .
2816 21-7 NWYNEY sec. 18..| Apr. 24,1044 2 62
2817| 210 swyéE Sec. 18....| Oct. 81043 8 | 6
2818 21-9 5 68
2819 21-10. NWVNE}/ soc. 18.- 2 |-
2820 21-10. R « 7 TR, 8 65
2821 21-10. S ¢ s S 10 67
2822 21-16. SWYNWY sec. 18.-. 8 70
2823 21-16. SR« 1 TN 10 70
2824 21-16. 8 66
2825 21-16. 10 64
2826 21-16. e QO e 6 64
2827 21-16. 0. 6 68
. 2828 b3 B [ S RES L T T, . 30, 10 71
2829 b2 T S U do. ..{ Oct. 30,1944 6 71
2830 21-21 N W)/N Wy sec 18. Aug. 4,1943 8 67
2831 21-21 -e-.do. | May 26,1944
2832 21-26. SW%NWV sec 18.-- Aug. 4 1943 3 71
2833 2127 e e .| Sept. 1 1943 8 69
2834 Py R A d May 26,1944 |.__.__._ 5 66
2835 21-30. NEVSEySec 18-.- Sept. 2, 194.3 ....... 1 70
2836 21-31 SWYNEL{ sec. 18_-- ..... 1\ JR 8 65
2837 21-31 .| Apr. 24,1944 8 64
2838 21-32 Sept. 2 1943 |o .. 1 71
2839 21-32 Nov. 2 1943 [ooeeea .6 70
2840 21-32 Jan. 7, 1944 |—oeeoes .5 66
2841 21-32 Mar. 3,1944 1 64
2842 21-32 Apr, 24,1944 .5 66
2843 21-32 July 11 1944 1 69
2844 21-32 eeea@0n .| Aug. 30 1944 1 n
2845 21-32 do.... Oct. 30, 194 1 70
2846 21-33 NWINEY sec. 18- 2 67
2847 21-33. SR 1+ P 2 60
2848 21-34 NE{SEY{ sec. 18_.. 3 68
2849 21-36. NEYNWY sec. 18- 6 68
2850 2180 e et | L T, 6 63
2851 21-37. RO« 1 TR Oct. 17,1943 8 79
2852 21-38 NWVNEV sec. 18..{ Sept. 2,1943 8 69
2853 21-38. Apr. 24, 1944 .. 6 66
2854 21-39 dn 6 63
2855 2140 do 6 66
2856 2040 e QO 3 63
2857 224 NW}/NWV sec, 18.. 8 68
2858 224 ——— 3 66
2859 | Mrs. J. B. Blessing domestic well_. NW)/NE}/ sec. 19_.
2860 do. PR [} Mar. 18,1943 34
2861 | Otto Holyoak u.nused ) | I NENEY sec. 19...| Mar. 19,1943 60
2862 | Rex Black well NEMSEY sec. 19_._ Mar 23 1943 50
2863 | Domestic well, owner unknown.__ WVSE}/ sec. 19___
2864 | C. J. Grover domestic well__ SW{SEl{ sec. 20 Feb 18, 1944
2865 | Earl Black well ... ... NWYNWY sec. 20. | Mar. 19,1943 60
2866 | Ed. Chesley domestic well..._._._ NEI{SWI{ sec. 20| Mar. 29, 1940 P+ I 72
2867 | Domestic well, owner unknown..| S8WI{SEY{sec. 20._..] Feb., 251942 |_______|..____ 67
2868 |__.__ do. do _| Nov. 2,1943
2869 A0 do. _.| Jan, 5 1944
Q870 | Q0 e e e do. Mar. 2, 1944
2871 |__.__do May 3,1944
2872 do. _| July 11,1944
2873 do. _.| Aug. 30 1944
2874 s 1o T N Oct. 30 1944
2875 | Seepage at mouth of Wash__.__..__ SE}/N WY sec. 20...| Mar. 31 1944 2 68




ANALYSES OF SURFACE WATERS AND GROUND WATERS

185

between the mouth of Bonita Creek near Solomonsville and the Souihern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

-] oa | 2 Dissol
55 - issolved | o
5 = el sl a | A 2| = solids 2. S .
Bx |2 |8 |8 |5|s| 28|28 8213 |2
[53Y- S = O @ @ < = . P @
S5 6 (%@ | g |B| s | £ |8 2|5 |BElEE|28| < |38
g8°| £ | g5 | BE |2 RN IR RN R g
g ek S g2 | 22 |2 3 g g & 25 [pe | B8 | & | 4
am‘:‘@ = < 'S‘ﬁ et E = B = 8 5g [ 88| & )
@ O | A 28 |/ @ | O |&m|&a | /& |& |B®|B & 13
121 | 78 | 19| 160 306 76| 202| L9| 0 272 | 56 | 2116
_______ PN . 845 2817

445 | 2287 | 51 | 68| 200 | 408 | 1,130 | L8| 0 778 | 65 | 2818
M4 | 258 262 2819
120 AT NN NS U ISR NN DU S 2820
119

128 B et

103 | 61 | 147 212 | 101

107

110

120 | 8o | 16 | 150| 250| 128

142 .

FU  —

169 | 134 | 23 | 195 256 | 174

92.5

$1Y N R RS IS M S

123 |37 8.5 219| 2187 145

209 280 |-

170 | 7 | 20 | 20| 249| 256

11

M6 ...

130 [TTTTNTTIT

82.0

8.0 46 | 14 | 117| 185 | 104

96.7

igg s | 21 | 1sa| 225 208

80.2 4 7.00 122 194 | 88

72.0

L IO

90.0

200 | ol | 2u | 32| 331| 191

[ 1N RO SRS ISR WO

82| __ T I

198 | T TTTT| LTI

8| PN SR IS S S

13| I N I NN

88.0

494 | 132 | 52 | 981 | 708 | 702 | 935| 3.2 )47 | 1.5(3,200|4.35 | b44 | 80 | 2854
1m0 | 54 | 17 | 160 225| 121 168| 11| 26| 25| 634 .86 | 205| 63 |2856
166 285 |- 2856
103 N 148 2857
130 210 2858
3701 OO U S 136 |-l 2859
200 Y NN N 189 194 || 2860
358 518 T T% A N, R 2681
415 | 66 842 | 648 [ 3037| 835 | 2.0 |20 | 502510 |3.41 [ 308{ 8 |2862
56.1] 36 6.8 72| 162 59 2.5 310 | .42 | 118| 57 |2%63
174 | o4 | 31 | 244 20| 18| 335| .7 |1 | 10|1,030|L40| 362 60 2864
185 | 106 | 20 | 259| 285| 188 | 358| .9 5.0| 1.4|1,047 | 142| 346| 622865
7 I 233 | 00| 133| .2| 5.0 63 2866
128 |- 182 f || 2867
244 |155 | 34 | 325 | 242 | 202 | b525| .7 (13 | 8.0 1,440 | .96 | 527 | 57 |2868
P77 N P IS SN U S 595 |-cmme|ommen - 2869
202 | 200 | 43 | 373 | 256 | 342 660 .6|15 (2 L7024 | 698 | 54| 2870
345 | 2717 | 57 | 409 406 | 85| .6| 85| .2/2120(28| 02| 49|21
426 | 363 | 74 | 472 269 | 540 | 1,020 .0|19 | 202620 |3.56 1,210 | 462872
443 || 1,060 2873
/2 A R N S 1,080 2874
28 | 88 | 25 | 4181 426 1 2401 ‘440 15501 20 15,430 1941 32| 742875
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.;
roa(i bridge
_ N °
3 S~ -
s B | S22
“ 53| &8 | om
L Source Location Date sampled = g wﬁ o9,
g 2195 | 2
E 1 & 2 @
3 A |5 |&
2876 Seepst;‘gebi;ngﬂa River channel on SWINEY} sec. 20_..| Mar. 31, 1944 20 7
right
2877 | Driven observation well, 19-71....] SE4SEl{ sec. 20_.__| Sept. 3,1943 | 8 65
2878 20-2 SEYNEY sec. 20_._| Sept. 4 1943 8 68
2879 20-2 _do_ Apr. 19,1944 5 63
2880 20-4 NESE}{ sec. 20.._] Sept. 4, 1943 8 62
2881 P21 S SR Apr. 19,1944 2 56
2882 20-5. SEVNE% sec. 20...| Sept. 4,1943 8 63
2883 20-5 Jan. 5,1944 3 63
2884 b O S S dn Apr. 19,1044 8 61
2885 20-6 do. Sept. 4,1943 8 63
2886 20-6 do. Apr. 19,1044 |.______ 6 60
2887 20-8. do. Sept. 4,1943 [_______ 8 63
2888 20-8. do. Apr. 19,1944 6 63
2889 D N do. Sept. 4,1943 |_______ 6 75
2890 20-9. do. Feb, 10,1944
2891 209 e e e do. .__..do. 69
2892 20-9 do. .| Apr. 17,1944 |.___._. 4 69
2803 20-10 NEYNE}{sec. 20___| Apr. 6,1043 | 23.7 8
2804 20-10. do. Sept. 3,1943 | 23.7 4 82
2895 20-10. do. Apr. 17,1044 | 23.7 2 80
2896 20-11 SW%NE% sec. 20._.} Apr. 6,1943 | 185 2
2897 20-11 _ Sept. 3,1943 | 18.5 6 68
2898 b N N Apr, 17,1944 | 185 5 64
2899 2012 NW%NE}/ sec. 20_.| Sept. 4,1943 |.______ 6| 7
2900 20-12 S Feb, 10,1944 76
2901 20-12 do. Apr. 17, 1944 6 76
2902 20-13. NEY¥NE sec. 20_..] Sept. 4, e 4 79
2903 20-13. 0. Apr. 17,1944 (______ 2 78
2004 20-14. NWINEL sec. 20| Sept. 4,1943 8 68
2905 20-14. --.do. Apr. 17, 1944 |_______ 4 60
2906 D T S R do. Aug, 6,1943 8 77
2007 2015 do Jan. 61044 8 76
2908 2016 T do. Mar. 1,1944 8 74
2909 2015 e e do. ..| Apr. 17, 1944 6 75
2910 20-15. _do. -l July 14,1944 4 76
2011 20-15. Sept. 1,1944 6 77
2012 20-15. Oct. 31,1944 6 77
2013 20-17 Sept. 4 1943 8 65
2914 20-17. Oct. 28,1943 5 64
2015 20-17. Jan. 6,104 |_______ 10 63
2016 20-17 _do. Mar. 1,1944 |______ 10 61
2017 20-17. Apr. 17,1944 8 60
2018 20-17. July 14,1944 |-_ 2777 6 62
2919 20-17. Sept. 1,194 6 63
2920 20-17. _| Oct. 31,1044 8 64
2921 20-20. Apr. 51943 | 18.4 10
2922 20-20. Sept. 2,1943 | 18.4 8 65
2923 20-20. Apr. 17,1944 | 18.4 [] 61
2024 20-23 Sept. 4,1943 8 65
2925 20-23. Apr. 19,1944 4 61
2926 20-54 Sept. 4,1943 8 67
2027 20-54 Apr, 17,1944 6 61
2928 20-55. Apr. 61943 [ 182 10
2929 20-55. Sept. 3,1943 | 18.2 8 68
2030 2055, Oct. 28,1943 | 18.2| 10 68
2031 20--55. .| Jan. 6,1944 | 182 10 68
2032 20-55 “{Mar. 1,1944 | 18.2( 10 66
2933 20--55. _-| Apr. 17,1944 | 18,2 8 65
2034 20~55. July 14,1944 | 18.2 5 65
2935 20--55. _.' Sept. 1,1944 ' 18.2 6 67




ANALYSES OF SURFACE WATERS AND GROUND WATER
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between the mouth of Bonita ‘Creek near Solomonsville and the Southern Pacific' Rail-
at Calva—Continued

879751—50——13

[Analyses in parts per million]

1";*3 Aég @ .

3 8| Dissolved

£3 = ot :,; =l 8la|38]= solids 2. g S

% |S|gs |32|818|8 8|28 AR AE

Sl 8 gz 129|238 |S |8 |5g]88] 5% 2

£0| 5 |E9 |5 |%E 5| £ (2|82 |28 |%8 8|5k

B 2 |F°\S9|E |52 |22 |2 |5 |82k

& o | = 28 | m 2 | O |&B|Z & |&" || & &

' 404 144 48 701 | 363 | 497 895 fcmceae 3.5| 1.032470 3.3 557 | - 73 | 2876
648 1,490 2877
976 143 2,570 2878
782 | 323 | 99 | 1,400 | 564 [1,080 | 1,900 | 1.8 | 2.0 | 3.0 | 5060 | 6.88 | 1,210 | 72 | 2879
575 1,270
429 900 . ] 2881
641 1,450 : ' : 2883
585 | 251 78 | 1,030 | 572 | 785 | 1,330 | 1.2 {15 |10 |3 770 | 5.13 | 934 | 71 |2883
549 1, 260 2834
738 1, 700 2885
628 | 238 | 79 {1,140 460 | 853 | 1,500 | .8 |11 204,050 | 551 | o19| 732886
509 1, 360 | 2887
502 | 206 77 | 990 | 510 | 803} 1,370 | 1.0 |23 | 3.5| 3,810 | 518 | 1,060 | 66 | 2888
684 1,770 2889
673 | 212 | 43 | 1,260 | 341 | 628 | 1,770 | 4.6 | .5 .. 4,080 | 5.55| 706 | 80 |2890
677 356 1,740 oo 55 : 2891
547 | 139 | 28 | 1,050 | 215 | 486 | 1.460 | 4.2 | 1.0 | 3.0 {3,270 | 4.45 | 462 | 83 | 2892
501 190 1,570 2893
588 174 | 527 | 1,550 2804
550 1,510 2895
515 466 1,145 R A o) 2896
544 1,210 O B ; 2897
578 | 278 70 o77 | 376 | 74| 1,300 | .7 |12 403710505 982 682868
568 1,480 R TS A i 2899

556 | 170 35 | 1,000 | 200 | 488°| 1,460 | 2.6 | 5.0 | 4.6 5,260 | 4.43 | 568 | 79 | 2000
531 1,440 2001
749 2,050 I 2002
637 1,780 R 2903

1, 040 2, 600 2004
768 1,880 A 2005
587 188 1,500 : 2906
564 | 183 35 1,040 | 186 | 526 1,530 | 3.0 | 4.0 | 9.0 | 3,410 | 464 [ 600 | 79 [2007
568 1,490 2008
555 1,510 2909
558 1,460 2010
548 1,470 2011
551 1,480 2012
968 420 (1,137 | 2,500 2013

1,030 | 465 | 138 |1,860 | 660 {1,330 | 2,720 | 1.4 | 1.0 6,840 | 9.30 | 1,730 | 70 | 2014
L 2,840 8.5 |... 2015

1,000 2,920 2016

1, 050 2,880 2017

1,110 3,020 2018
I N I MY N 2,990 2019

1,190 3,260 2020
46 338 2,470 2921
042 390 2092

1,070 2,950 2923
342 720 2094
335 | 144 | 34 583 d79 | 352 | 710 1.0| 50| 252060 | 2.80 | 500 | 72 (202
402 860 2026
499 | 238 50| 830 | 514 | e31| 1,100 | 1.3 | 25| 20 [ 3110 | 4.23 | 832 | 60 | 2027
413 | 47 | 4 673 | 346 | 509 | '880| 1.2| 10| 6.0|2427|3.30| 552 732928
390 810 2020
399 865 2930
396 | 173 | 43 678 | 457 | 486 | 845) 1.4 9618 |2460|3.35| 608 71 /2931
423 920 2032
432 940 2033
454 985 2934
417 880 | — 2935
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Chemical character of ground waters in the Gila River Basm Graham County, Ariz.,

road bridge
5 | ga|®
< .
s E 125 |E
A 53| 88 | 22
2 Source Location Date sampled |~ é Zg wz
53 = oy 2=
= =1 T S g
] ) = o
< a} > 3
Driven observation well—Con.
2936 20-55. NEYNWI{ sec. 20..| Oct. 31,1944 8 67
2937 20-57. SWYSEY sec. 20_.--| Sept. 3,1943 2 68
2938 20-58. NW}/SE% seC. 20.-_| ... do._. 8 66
2939 20-58 Apr. 19,1 6 63
2040 20-59. -__-.dn Sept. 3,1943 2 66
2041 2059 e | e e Apr. 19,194 5 63
2042 20-60. SEVNWV sec. 20.__| Sept. 3,1943 |_______ 8 65
2943 20-61 ___-_d I — do. 8 65
2944 20-61 Apr. 19,1944 |_______ 6 62
2045 20-63. Sept. 3 1943 |- 2 68
2046 20-63. Apr. 19,1944 1 64
2047 20-64 Sept. 3,1943 |. 2 70
8 20-64 Apr. 19,1944 L5 64
2049 20-65. Sept. 3,1943 8 67
2950 20-65. Feb. 10 1944
2051 20-65. do -
2052 20-65. Mar. 2,1944 |_______ 8 64
2053 20-65. Apr. 10 64
2954 20-65. July 8 66
2955 20-65. Aug. 10 68
2056 20-65 Oct. 8 68
2057 20-66. Sept. 8 66
2958 20-66 _t Apr. 10 65
2959 20-67. Sept. 8 65
2960 20-67. Apr. 8 65
2061 20-69 Sept. 8 66
2962 20-69. Nov. 10 68
2963 20-69. Jan. 10 66
2964 20-69. Mar. 8 66
2965 20-69. Apr. 10 . 66
2966 20-69. July 11,1944 7 67
2967 20-69. - Aug. 30,1944 |_______ 8 68
2968 2069 e Oct. 30,1944 6 68
2969 | Spring in fault zone.. ... N EVNE!/ sec. 21...| Feb, 27,1942 | ______ 7 81
2970 | Seepage in Gila River channel..._| SWI1/NW1{ sec. 21| Sept. 22,1941 5
2971 | Driven observation well, 19-5.____ SEVSEV sec. 21_.__| Sept. 6,1943 6 73
do. Apr. 14,1944 8 63
Sept. 6,1943 2 85
Apr. 14,1944 W25 77
Sept. 7,1943 8 63
Apr. 14,1944 8 67
Sept. 6,1943 | 1 80
_____________ 8 73
Apr. 14 1944 5 65
Sept. 6 1943 8 85
Apr. 7
Oct. 88
Mar. 83
-| Apr. 84
Oct. 71
Apr. 71
2087 19-22. e e dn --| Sept. kil
2088 19-22 e e Apr. 73
2989 19-23 NW%SEV sec. 21.__| Sept. 94
2990 19-23. SRR I A0 _.__| Apr. 84
2991 19-24 Mar. 30,1943 | 18.7| B [eceoeen
2992 19-24 Sept. 64
2993 19-24. Apr. 18, 63
2994 19-25 Sept. 3,1943 75
2995 19-25 e @0 e Apr. 14,1944 73




ANALYSES 'OF SURFACE WATERS AND GROUND WATERS 189

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Raile
at Calva—Continued

[Analyses in parts per million]

E

- o
EN .{Mi 3 . Diss]q}l:ed 3 g,
32 3 8ol = = ~ - N soli .| B .
SRR EAE- AR A AERE
— L= fod 1< [ = « - @
55| 8 (%3 |eg SE| 5| 28|23 |28 885228
£8 8 En\% = 3= B el -4 ) ‘B = = 2= | o3 | = @] § =4
S8k 5 & g% 1 ° S g & 5] EEE 28| Bg g
g = g | = :g = B = H 81888 <) a
@ o |~ 28 | m a |0 |B|& |8 |&a7|&s]|6B M| <
563 308 70 906 { 534 | 695 | 1,320 5.0 3,570 | 4.86 | 1,060 65 | 2036
75 N R N 670 2037
ST Y I M N 860 |-_____ 2938
425 182 47 729 { 484 | 521 905 ({ 1.4 116 2.0 { 2,640 | 3.59 648 71 | 2939
450 1,015 2040
458 960 2941
176 320 2042
195 || e 360 2043
250 106 30 417 | 454 | 251 460 | 1.1|10 .5] 1,500 | 2.04 388 70 | 2944
202 | el 405 2045
222 | e 415 2046
b2 S (Y PO FI P 560 2047
202 106 28 517 | 404 | 344 570} 1.4 6.2 201,770 {241 380 75 | 2048
468 | oo 985 2049
425 528 225 R (R I, 5.5 2050
426 174 46 7401 523 | 528 880 | 1.7 (11 ... 2,640 | 3.59 623 72 | 2951
412 855 2052
409 850 2053
L322 0 I SRS [ S 875 2954
L7 J RO (RO NP DU 945 2955
L2 1 T S PRI INIPUI, S 955 2956
183 |- |l 305 |[-_.- | 2057
195 68 20 331 | 336 ( 187 345 | 1512 411,130 | 1.54 252 74 | 2958
352 715 2959
1.7 AU SN PO DU 815 2060
155 270 2961
161 11 7.9 157 280 .9 45116 941 | 1.28 60 92 | 2062
157 262 2063
145 252 2964
167 295 2065
© 173 300 2966
b L7 P S NP IS 295 2967
171 305 2968
440 96 12 849§ 1151 367 | 1,170 | 8.7 2,550 | 3.47 289 86 | 2969
459 175 54 815 | 475 | 573 [ 1,020 | 22| LO |-aeeee 2,870 | 3.90 659 73 | 2970
851 2,440 | _.__ 2971
794 2,280 2972
540 1,440 - 2973
453 1, 240 2974
776 2,210 2975
790 o] e 2, 260 2976
513 ) OO ) Y MR RO NN 2977
717 213 | 587 | 1,960 | 3.8 4.0 2978
642 Vo 1,770 2979
515 1,380 2080
515 | 113 18 | 1,010 | 140 | 426 1,400 | 3.0 | 1.0| .5(3,040 [4.13| 356 | 86 2081
LU 152 2,020 2982
490 | 104 18 950 | 124 | 403 {1,340 | 3.1| .5 1.0 |2800 |3.93 ]| 334 862983
475 97 14 935 | 115 | 381 1,300 8.1 5| 251279 (3.79 300 87 | 2984
656 1,880 |-ccmoafomee e 2985
581 | 134 32 | 1,130 | 202 | 461 | 1,600 | 3.8| .5| .5(3,460 471 466 | 84 |2086
755 1, 660 2987
562 1,540 ||| 2988
506 86 16 118 479 | 1,300 | 4.2 .5 | 5.0 | 2940 | 4.00 | 280 | 8% | 2089
501 96 15 11,000 120 | 484 {1,320 3.8 .5| 25|2980 | 405 301 | 832990
504 462 1,400 S e 2991
559 |--_.__. 1,300 - _ 2902
404 | 180 52 662 | 458 | 444 | 805 1.0| .&| .5|2460|3.35| 663 682993
652 (o e[ 1,770 {ccmee oo o[ 2994
550 | 120 26 11,0001 18271 463 1 1,520 | 3.4 51 1,013,310 4501 4061 8512095
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

bridge
= b1 @
© Bl =
$ NEAE
Z - 3! o
2 Source " Location Datesampled | °& v‘E e
g. ﬁv o n g‘v
E g' .23 @
[=] 2l 3]
Driven observation well—Con,
2096 19-26. SW{BEY sec. 21...| Bept. 8, 1943 8 85
2097 19-26.. do. Apr. 14 ....... 2 79
2008 19-27 NWI{SE} see. 21__ Sept 3, 1948 2 86
2099 19-27. do.... 14,1944 | 1 77
3000 D S N P 1 Sept. 6,1943 [-oocoee 2 85
3001 19-28. a0 eeeecciecee| Apr, 14,1044 |______ | 1 79
3002 19-29 SE}{SW1{ sec. 21.....| Sept. 3,1043 |-.._._. 5 74
3003 19-29. de Apr. 14,1944 2 74
3004 19-30. Sept. 3,1943 8 81
3005 19-30 Apr. 14,194 3 76
3006 19-31 Sept. 3,1943 5 83
3007 19-31 pr. 14,1944 1 75
3008 19-32. Sept. 8,1 5 84
3009 19-32. Apr. 14,1944 5 79
3010 19-33. Sept. 3,1943 8 72
3011 19-33. Apr. 14,1944 6 72
3012 19-34. Sept. 3, 8 81
3013 19-34__ Apr. 14,1944 2 78
3014 | - 19-36. SEVNW}/ sec 2 Sept. 4,1043 6 84
3015 19-36. do-... Apr. 17,1944 | ... 4 82
3016 19-87. NESWY{ sec. 21...| Sept. 4,19043 |._..__. 8 66
3017 § © " 1937 do._.-. Apr. 19,1944 4 63
3018 19-38 SEV SWi{ sec 21 Sept. 3,1943 |....... 8 75
3019 19-38 : Apr. 17,1944 8 73
3020 19-39. NE%SW% sec. 21._.| Apr. 6,1943 | 18.6 5
3021 19-39 e e [ 1\ TN 2 78
3022 1980 e e do....- 2 73
3023 1940, ---_-do ..... 4 78
3024 1040 e e eee 4 74
3025 19-41 SEVNWV sec. 8 82
3026 19-41 --.do._. 3 80
3027 19-42 SWHSW{ sec. 2 e
3028 19-42 do-..- 8 65
3029 1942 e[ dOo .. 4 63
3030 1943 NWVSW}/ sec. 21... Apr. 6,1943 } 18.8 2
3031 1943 e e d0.-eeeamcoauec..| Sept. 3,1043 | 18.8 5 74
3032 1943 een0eececacceeeen..| Apr. 17,1944 | 18.8 6 70
3033 19-44 do.-... --| Sept. 4,1943 6 76
3034 19-44, do...- Oct. 28,1943 ] 75
3035 1944 e e d0euwcencocacae-| Jan, 6,1944 |_______ 3 72
3036 1044 e e eeee do. .-| Mar. 1,1944 8 70
3037 1944 e d0-comeccacomao.| ADr. 17,1044 5 69
3038 19-44 do.... July 12,1944 4 72
3039 19-44 do-... Sept. 1,1944 4 75
3040 1944 e [ s D Oct. 31,1944 2 75
3041 19-45 SE}NW){ sec. 21.._| Apr. 6,1943 [ 18.5 8
3042 19-45. do. Sept. 4,1943 | 18.5 8 77
3043 1945 do. Apr. 17,1944 | 18.5 8 72
3044 19-46. do. .| Sept. 4,1943 [] 81
3045 19-47. NW1{SW{ sec. 21.__| Sept. 3,1943 |-eecno 8 62
3046 19-47. .| Apr. 19,1944 5 58
3047 19-48. _| Mar. 30,1943 | 18.4 5
3048 19-48. .| Sept. 3,1943 | 18.4 8 69
3049 19-48. Apr. 19,1044 | 18.4 8 63
3050 19-49. Apr. 17,1944 |- ... 3 66
3051 19-B1 e do. Mar, 30,1943 | 18.9( 5 foeo .o
3052 19-51 dn Sept. 3,1943 | 18.9| 8 68
3053 19-51 Apr. 19,1944 | 18.9 3 66
3054 19-52. SWVNW}/ sec. 21___| Sept. 4,1943 |.______ 8 74
3055 1952t Feb. 10,1944 -l 70




ANALYSES. OF SURFACE WATERS AND GROUND WATERS 191

Dbetween the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calya—Continued
[Analyses in parts per million]

[} 3~
‘g 3 gd 1 3 Dissolved g
L] = B o [ PN P = ~ g I3 solids g o | 8
SRR EEREA IR AR £3 T |2
—~ o ~ 2 s N fa = P @
gso| 8§ | g3 EleE| e |2 |2 |2|% gg E«% 28| 5 | B
gg =} g 8 | a2 | 2 = 2 = ; o
| Gl wg 84 | o g g g i R ‘B o
] §§¢'°. | & g |- % c| 2| 2 g E g e
2 o | & a8 |m @ | O |BR|Z2|m|Aa" |B9|6 g |4
[:1:) N SO S ORISR SN 1,450 2996
IR e I 1,39 2997
20 |TT|TTT , U350 || 2998
509 102 18 | 1,000 | 132 486 1,340 | 3.4 .0 .513,010 | 400 328 87 | 2999
559 1,460 3000
52 1,410 3001
615 |- 1,640 3002
572 129 29 | 1,120 188} 513 (1,540 | 3.8 0| 203,430 4.66 441 85 | 3003
526 1,360 3004
2O I S N I 1,510 3005
563 1,410 3006
560 1470 3007
548 — 3008
510 117 21 999 | 154 | 491 1,350 | 3.8 0| 153,060 {416 378 85 | 3009
582 1,530 . 3010
578 127 20 | 1,120 191 { 531 1,530 | 42 0] 1513440 4. 68 436 85 13011
530 | oo ee 1,370 3012
561 |- 1,480 3013
570 - 1,350 3014
507 1,340 3015
856 569 142 [ 1,246 | - 5662 {1,180 | 2,130 [ 1.1 | 22 255,670 7.58 004 3016
880 604 162 | 1,310 |- 592 1,250 | 2,240 .61}33 .2 65,80 18.00] 2130 57 | 3017
62 || | 1,830 IR Mahioadl Mol Indunel 3018
590 126 26 | 1,160 | 200§ 573 | 1,640 4.6{ 1.0] 4.0 3,530 { 4.80 422 3019
607 143 28 | 1,172 | 197 | 563 | 1,610 1.0] 4653,610]49 472 84 | 3020
533 1,39 3021
556 1,440 3022
501 1,570 3023
513 1,350 3024
500 1,300 3025
500 158 4 900 | 164 | 4656 1,300 ) 3.4 | 1.5} 262940 4.00 486 80 | 3026
733 507 1,740 3027
843 | Tofrmmonpre | 2,080 3028
795 501 132 | 1,230 | 644 (1,130 | 1,950 | 1.1 | 24 416200719 1,790 60 | 3029
LY £: 0 (O - 464 1, 760 3030
797 e 1,930 3031
616 142 27 | 1,210 218 | 699 ) 1,610 46 1.0} 3.0} 3,700 | 503 466 85 | 3032
808 |oooo oo 2,190 3033
851 272 64 }1,630( 308 | 868 {2350 40| 1O} 15 5,340 | 7.26 942 79 | 3034
g ; _| 1900 3035
728 1,970 3036
713 1,910 3037
814 - 2,190 3038
T P I N 27190 |10 3039
1,020 356 66 | 1,960 | 312 {1,030 | 2,900 1.0 6,470 | 8.80 | 1,160 79 | 3040
538 297 1,330 : 3041
ST, R I N 1,590 3042
196 43 | 1,020} 256 571 | 1,470 | 3.4| 1.0 | 2.5 3,430 | 4.66 666 76 | 3043
568 ||l 1,470 3044
714 1,660 3045
589 |- 1,320 3046
613 296 78 | 1,023 | 586 | 803 | 1,390 8.9 453,800 529105 68 | 3047
(TS PR NS, SIS S SR I 3048
704 1,730 3049
on _ 2720 3050
560 227 1,460 3051
526 7| 1380 ‘ 3052
gg 136 3 918 | 164 | 447 | 1,320 2.6} 2.0}1-201] 2,940 | 400 475 81 385354
494 128 | ..28 914 1 -1651 440 11,2001 -3.4 .6 2,800 13,931 434 82 | 3055
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground walers in the Gila River Basin, Graham County, Ariz.,
road bridge
— @ ©
D (=P -
s E_ |25 |2
Z S5 | &2 | &2
a Source Location Datesampled | _ & | ~8 | 2o
g S |22 3
< [=} ™ B
Driven observation well—Con.
3056 19-52. SW%NW}/ sec. 21_.| Feb. 10,1944 70
3057 19-52. Mar, 1 1944 6 70
3058 19-52. Apr. 25 1044 6 70
3059 19-52 July 12, 1944 6 63
3060 19-52 Sept. 1,1944 8 73
3061 19-52. _| Oct. 31,1044 5 73
3062 19-54 _} Sept. 4,10943 1. 8 65
3063 19-54 PSS s [+ SN, Apr. 18,1944 4 66
3064 19-56. Sept. ﬂ 1943 8 93
3065 19-56. Apr. 14 1944 |oeoeee . 25 79
3066 19-57 Sept. 6,1943 8 97
3087 19-57 - Feb. 10,1944 91
3068 19-57. -----do.
3069 19-57. Apr. 14,1944 6 91
3070 19-57. Oct. 27,1944 8 96
3071 19-58. NWYSEY see. 21....] Oct. 13,1943 [—ceneo 8 89
3072 19-59 NE}/SEV sec. 21...; Sept. 3,1943 6 95
3073 16-59 Apr. 14,1944 |-_.__ 8 92
3074 19-60. . 21...| Sept. 3,1943 8 91
3075 19-60. Oct. 28,1943 10 92
3076 19-60. _| Jan. 6,1944 12 01
3077 19-60. _.| Mar. 1,1944 12 89
3078 19-60. .| Apr. 25,1944 | ... 10 88
3079 19-60. _| July 12,1944 |-——....] 10 90
3080 19-60. .-| Sept. 1,1944 10 91
3081 1960 e e e e[ Oct. 27,1944 8 91
3082 20-1 NWVSW}/ sec. 21__.| Sept. 4,1943 8 56
3083 201 e e e e e e QO Apr. 19,1944 (] 56
3084 | Spring at fault zone, USGS 100._. NEVSW}/ sec. 22_..| Dec. 17,1941 5 72
3 UBGS 110 oo SEY/NWI{ sec. 22 do. 5 83
3086 USGS 111-Cem .. _— SWYNWI{ sec. 22_..| Apr. 14,1940 20
3087 USGS 111-C. do. Dec. 17,1941
3088 USGS 111-Co e dn Feb 10 1044 |oooeeee 10 61
3089 USGS 111~Cuee e om0 oo [oee 61
3090 | Driven observation well, 18-61.. .. Sept 6 1043 |ooeo- 1 72
3091 do. Apr. 12,1944 2 66
3092 18-62. Sept. 6,1943 4 72
3093 18-62. Oct. 28,1943 10 72
3094 18-62 -{ Jan. 16,1944 8 71
3095 18-62 Mar.' 1,1944 69
3096 18-62 May 3,1944 2 69
3097 18-62 July 12,1944 5 70
3008 1862 Sept. 1,1944 6 71
3099 18-62 Oct. 27,1944 5 72
3100 18-63 Oct. 7,1943 8 70
3101 18-63 .| Apr, 12,1944 2 70
3102 18-64. Sept. 6,1943 |.cceene 4 73
3103 18-64. | Apr. 12,1944 | 2 71
3104 18-65 Sept. 6,1043 |-__.__. 2 92
3105 18-65. Apr. 14,1944 ... 3 88
3106 18-66. NWYSWi sec. 22.._| Sept. 6,1943 4 90
3107 18-66. -____d Apr. 14,1944 1 86
3108 18-67. Sept. 6,1943 3 93
3109 18-78 SE}/SW}/ sec. 22....| Apr. 17,1044 6 86
3110 1878 e [ Sept. 6,1943 8 87
3111 USGS 96 oo SW1{SW{ sec. 26...{ May 29,1940 14 .. 62
3112 | Seepage in Gila River channel_._. do. Oct. 2,1941
3113 | Driven observation well, 17-35_... SWYSEY{ sec. 26....| Oct. 6,1943 | ... 8 73
3114 17-39. SE}{SW1 sec. 26_...| Sept. 8,1943 |.......i 3 79
3115 17-44. do. Oct. 6,1943 8 64
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

wg
I=}
£8
&3
&

Specific conduct-
ance (K X105 at
25° C.)

Calejum (Ca)

Magnesium

Mg)

Sodium and po-

tassium (Na-4K)

Bicarbonate

(HCO3)

Sulfate (804)

Chloride (CI)

Fluoride (F)

Nitrate (N O3)

Borate (BO3)

Parts per
million

acre-foot

Total hardness

as CaCOs

Percent sodium

Analysis No,

Tons per

g
g
g
(4

491 .. .. ——em-| 1,300 3058
569 178 33 | 1,050 208 | 512 | 1,520 | 3.0] 15|10 3,400 | 4.62 580 80 [ 3060

931 | 696 | 178 | 1,250 | 505 |1,200 | 2,420 | .6 | 20 3.8 (6,100 | 8.30 | 2,469 | 52 | 3062
485 94 18 933 | 111 | 368 | 1,320 |- __ 2.0 foememe 2,790 | 3.79 | 308 | 87 |3064

96 | 14 | 1,000
516 .. SO
23

480 129 17 910

561 ——

621 310 84 | 1,026

397 160 16 671

480 124 17 908
370 120 17 898
445 103 14 852

700 286 83 | 1,190 | 325 | 523 | 2,000 | 2.6 | 3.5 8.0 4,250 | 5.78 | 1,060 71 | 3093

509 | 122 | 17 977 | 118 | 414 3.0 | 40| 352000 |407| 374 853109

7,220 | 9.82 | 2,920 55 | 3111

316 I
701 383 1,940
2

1,190 740 260 | 1,651 | 194 1,382
467
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-Chemical character of ground walers in the Gila River Basin, Graham County, Ariz.,

WATER OF GILA BASIN ABOVE COOLIDGE DAM

road bridge
= |=Z .|
C g R R
Z oo 1w3 |88 %R
L} Source Location ‘| Date sampled & vg 8
- B . : - ST | o e,
7 1IE R
< | a (&=
, Driven observation well—-Con.
3116 | - 17-50 5 4 sec. 26_..1 Sept. 8,1943 j..._... 4 76
3117 17-51 sec 26....! Oct. 6,1943 8 72
3118 17-52. W}/SW% sec. 26...] Sept. 8,1943 2 68
3119 17-53 do. 2 75
3120 17-54 dn do. 1 66
3121 17-55 dn Mar. 27,1043 | 18, 2 -
3122 . Sept. 7,1948 18,6 6 67 -
3123 | H. Uhh irrigation well .. SEVNE}/ sec. 27...| June 19, 1940 65 - 11,382 68
3124 |___.. May 17,1943 65 11,750 68
3125 | W. F Bollmger stock well_. NW%NE% sec, 27..| Feb. 27,1942 29
3126 | T. L. Willis stock well_ | (SWYSW3 sec. 27...| Feb. 25,1042 | 54 .
3127 | Driven observation well, USGS 93. NEVSEV sec. 27... June 7, 1940 21
3128 [-- USGE 94 -----d May 30, 1940 b7 2 61
3129 - USGS ¥4, Nov. 5,1943 22. 65
3130 USG8 85 SE%SE% see, 27....| May 29,1040 19 . 62
3131 .do Nov. 5,1943 19 71
3132 Seegage in Glla River channel .| NE{SWI{ sec. 27-__| Sept. 22,1941 2
3133 Willis irrigation well -1 SWSWil{sec. 27| July 1,1044
3134 | Driven observation well, 18-5._....| SEY{SE{ sec. 27....| Oct. 7,1943 8 72
3135 do. cema-do Oct. 28,1943 5 73
3136 do. do Jan. 6,1944 5 71
3137 do. do. . 1,1044 10 66
3138 |- do. _do Apr. 25,1944 3 62
3139 s Lo T U VU IR RO do . Jlﬁy 10,1044 | 8 62
3140 R s O SV do. Aug. 29,1944 10 67
3141 [ s TR UO N do. Oct, 27,1944 8 71
3142 18-9. do Mar. 29,1943 | 18.7 5
3143 18-9. do. Sept. 6,1943 | 18.7 8
3144 189 e do Apr. 11,1044 | 18, 6 61
3145 18-10 do. Oct. 7,1943 8 85
3146 810 | 8 65
3147 18-12 SWVSEV sec. 27..___ 4 63
3148 18-12 10 61
3149 18-13 do 1
3150 18-13 do. 1 68
3151 18-13. 1 61
3152 18-14. SE}/SEV sec. 27 5
3153 18-14 e e 5 69
3154 1814 e 5 63
3155 18-15. NE}/SEV sec. 27..- 8 65
3156 18-15 _do. 6 64
31587 18-16. SW4SE1{ sec. 27 2 62
3158 18-16. _do 5 56
3150 18-17. do 2 oo
3160 18-17. R [} 4 63
3161 18-17. do 3 61
3162 18-18. _do_ 1
3163 18-18 do 4 64
3164 18-18 _do. 1.5 63
3165 18-19. NWYSEY sec. 27.-. 8 74
3166 1819 i e 8 59
3167 18-20 SEVSWV sec. 27..... 85
3168 18-20. 4 60
3169 18-21 SW%SE% sec. 27.... 5
3170 18-21 do. -3 N
3171 18-21 do. 2 61
3172 18-22 NWYSEY sec, 27...] Mar. 5
3173 18-22 do. . 8 66
3174 |- .18-22 do.. T. 1044 |. . 8 64
o 3176 18-23 NW4SWI{ sec. 27... Sept. »8, U Z I N— 8 64
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

88 gQ@ | 2 Dissolved | o g
28 = st %2 = = ~|1 81 = solids I = I
gX C |8 B2 |88l o |2 |B|g S I
§1‘5}> g 2 ~ sSC 120 | B P ° S8 [gg|ss! 82 2 |la
€5°| 5 |8S|EE (Bl | S| 2|l |22 (82|35 |8 |8
S5k | 3 |2 |59 |s | S| 5| 5| E| 5|55 |8s|%s| 2|
2 £ 5
@ o |2 S8 | a @ 3] B|lZ|R |~ B9 E g4
207 395 3116
418 207 1,030 3117
1,640 3118
481 | T T T 1175 3119
398 970 3120
695 674 1,610 3121
802 2,030 3122
540 371|400 | 1,388 900 3123
460 | 245 67 654 | 345 | 402 | 1,140 2,680 | 3.64 | 887 | 62 |3124
678 | 248 69 | 1,134 | 288 | 400 | 1,925 3,920 533 | 92| 73312
960 2,475 3126
420 | 168 62 | 630 | 165 | 436 {1,030 | 1.0 2,408 | 3.27 | 674 | 67 | 3127
. 600 1,474 3128
664 1,840 3120
760 1, 3130
6156 | 310 o1 962 | 337 | 634 |1,630| 1.3{ 1.0 |15 |[3,800.517|1,150 653131
149 67 18 236 | 204 | 111] ‘280 10| .5 858|117 ) 241 | 68 |3132
477 61 758 | 413 | 891 1,100 |. 1.0 | 15 427|298 |405] 870 663133
589 1,530 3134
612 | 351 97 | 920 |.374| 672 | 1,620 | 1.3 | .5 |12 | 3,860 | 5.25 | 1,280 | 61 | 3135
603 1, 560 3136
636 1,650 3137
615 1,570 |- | T 3138
806 | 406 | 143 | 1,140 | 382 | 859 | 2,190 | .8 | .0 | 50| 5,020 | 6,8 |-1,830 | 57 | 3139
901 | 532 | 158 | 1,330 | 406 | 971 |2,490| .7} 1.5| 5.0.]6,700.{ 7.75 | 1,980 | 59 | 3140
444 | 186 | 54 745 | 392 | 461 [1,060| 22| 40| ____{2710|360| &6| 703141
1,140 | 677 | 208 | 1,723 | 655 (1,307 | 3,100 7,330 | 9.97 | 2,520 [ 60 | 3142
1,070 2,900 3143
895 | 476 | 144 | 1,470 | 600 |1,180 | 2,200 | .7 |25 .| 4.0 | 5890 | 8.01 | 1,780 | 64 |3144
533 374 1,370 : 3145
504 | 408 | 110 788 | 395| 612 1,570 1.0| 1.0| .2.0 3,68 |500| 1,470} 543146
931 2,410 3147
817 1,970 3148
1,220 673 3,350 3149
1,040 2,750 3150
908 |___ o 2,330 | 3151
818 468 2,180 ||| 3152
79 : 2,140 : - 1 3158
. 891 |7 608 | 160 | 1,270 | 548 [1,070 | 2,400 | .8| 17- | -4.0 | 5,800 | 7.80 |-2,210 | 56 | 3154
. 566 . 1,370 s 3155
621 : 1,640 . 3156
.. 784 |38 98 | 1,383 | 580 |1,101-| 1,860 10 15,120 1.6.96 | 1,272 | 70}| 3157
\ 880 ! . oans] 1,920 : ;| 3158
11,150 B 618 3,070 3150
| 991 2,650 3160
| 939 .2,400 . 3161
1,210 606 3,370 3162
1, 160. i 3,190~ : ) 2| 3163
11,010 | 587 | 174 | 1,620 | 638 1,200 | 2,700 |- .7 | 20 | -4.0-| 6,720 | 9.14-1.2,180 | 62| 3164
i 413 . . 800 ; z 3168
13
] . i 1,380 dewns i| 3168
11,120 | 627 |.185. | 1,872 | .675 |1,588 | 2,970 = 4,570 [10.3 }.2,326 | 64| 3167
|88 2,000 /| 3168
11,390 | 876 |.264 .| 2,073 | 687 |1,633 | 3,810 ). 1.0 T4.0 | 9,100 [12.4. |3,270 | 58| 3169
11,180 e 3,210 L 3170
| 995 1ot ] 2,540 |s1m
11,190 : 637 |-aemee 3,330 3172
11,000 | : T 3,100 3178
‘1,170 : 3,290. | 8174
i 692 JPRN SO % e 71| § DN o :1 8175
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge

3 8 2
> -
D
5 B |25 | &
z . 5% | &8 | &
=z Source Location Date sampled S | “F o9,
58 S0 gy | B
3 2 <& | B
] @ = ™)
- A el B
Driven observation well—Con.
3176 18-23 NWYSWI{ sec. 27| Apr. 11,1944 |____ 6 66
3177 18-24 SEVSW sec. 27....| Mar. 29,1943 | 15.8
3178 18-24 Sept. 6,1943 | 15.8 .6 69
3179 18-24 Apr. 18,1944 | 15.8 1 63
3180 18-25 NW%SE% see. 27._.| Sept. 8,1943 | —.__ 4 69
3181 18-25. do_ Apr. 12,1944 2 61
3182 18-26. .- do Sept. 8 1943 | 8 72
3183 18-26. _do. Apr. 12 1944 | .. 4 59
3184 18-27 NE{SEY{ sec. 27...| Sept. 8, 1043 [occeens 8 69
3185 18-27. -oo-_do Apr. 11,1944 5 62
3186 18-28. SWI{NEY sec. 27-__| Sept. 7,1043 4 65
3187 18-28 e do Apr. 11,1944 | ______ 6 67
3188 18-29. SEVSW}/ sec. 27....| Mar, 29,1943 | 18.4 5
3189 1829 e Sept. 6 1943 | 18.4 6 63
3190 1820 el do- Apr. 18, 1944 | 18.4 2 61
3191 18-30. NE{SWY sec. 27...| Sept. 7,1943 |...__ 8 70
3192 18-30. _--~-do Apr. 12 1944 |eeee o 5 63
3193 18-31 - rlo Sept. 7, 1943 |ocaeeee 2 62
3194 18-31 Apr. 12,1944 3 62
3195 18-32 Sept. 7,1043 |---_20 3 65
3196 18-32 Apr. 12,1944 |____...| 4 65
3197 18-33. Sept. 7,1043 |._._.. 3 66
3198 18-33 pr. 11,1944 |o..__ 3 66
3199 18-34 Sept. 6,1943 ... 3 63
3200 1834 e e Apr. 18,1944 L5 63
3201 18-35. NE1{SW1{ sec. 27_-_ Sept. 6,1943 2 75
3202 18-85 e | e do Apr. 18,1944 |....___ .25 69
3203 18-36. SE}/NW}/ sec.;27.._| Sept. 7 1043 |ooooeo 1 65
3204 18-37 B 1+ SN S do. 8 67
3205 1837 e [ do_ : Apr. 12,1944 |__..___ 2 66
3206 18-38. NWVSWV sec. 27-..| Mar, 29,1943 | 29.3 | 10 |cemcai
3207 1888 e | Sept. 6,1943 | 20.3 61
3208 18-38 e e do Apr. 18,1944 | 29.3 4 61
3209 18-39. do Mar. 29,1943 | 15.8 | 10 |-cmoeea
3210 18-39. do Sept. 6,1943 | 15.8 8 64
3211 18-39 S [ Apr. 18,1944 | 15.8| 10 61
3212 1840, ar. 30,1943 | 18.3 5 |ewemaen
3213 1840 Sept. 6,1043 | 18.3| 8 74
3214 18-40 Apr. 18,1944 | 18.3 6 60,
3215 1841 Sept. 6;1943. . 8 63
3216 1841 Apr. 18,1044 |_______ 6 65
3217 18-42 Mar. 30, 1943 | 18.1 | O
3218 18-42__ Sept. 6,1043 { 18.1 8 68
3219 1842 . Apr. 18,1944 | 18.1 5 60
3220 1843 eemee@O o] Sept. 7,1943 |ceeeees .5 70
3221 18-44 SW}/NEV sec. 27___ ..... {4 16 N S 5 66
3222 18-44 Apr. 11,1944 5 66
3223 18-45 Mar. 30 1943 | 28 5
3224 1845 Sept. 6,1943 23 8 64
3225 1845, Apr. 18,1944 | 23 4 63
3226 18-46 Sept. 7,1943 8 74
3227 18-46. Apr. 12 1944 2 60
3228 18-47 Sept. 7 1943 8 70
3229 18-47. Apr. 12,1944 5 62
3230 1848 Sept. 7,1943 8 66
3231 1848 |0 Apr. 12,1944 4 65
3232 1849 NE}/NWV sec. 27..[ Oct. 17,1943 8 67
3233 1849 do.. Apr. 12,1944 5 64
3234 18-50. do Sept. 7,1943 {__.____ 8 66
3235 18-50. Apr. 12,1944 5 65
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

- )
em g4 18 Dissolved
28 = ot o] = 2 lald|= solids @,, 5 S
ax 8] g 28 | 88| & 8] & [} g0 g3
Su~| T B e %25 |58 |8 %aTe21%2] 5 |5
g;0| § |29 |88 (=8| 2|2 |£|g|=2|28|88|28 |8 |8
gEe | B E:E 8% | © S S g g s | 2= | 4| Bq S |14
agm G} ] o% - =3 =) = = 8 =R og s 8
R o | = aE (& & © B |z |/ | = e s |2
. g% 42 | 10 | sm gg:é 646 ;gﬁsg 13| 10| 25|3010]532(1,480] 56 gg«;
705 1,680 3178
7 A S N N 1,210 3179
1,190 - 3,340 3180
1,030 2,750 3181
449 1,065 3182
1120 3,190 gig
493 SR 5" I O 3185
572 : 1, 460 3186
551 412 1,420 3187
v : s
664 | 202 79 | 1,180 T4.5 174,350 | 5.92 | 1,080 | 71 [3190
873 |ocemme ||| 1,790 [ 3191
758 3192
728 3103
912 3194
456 3195
& e
68
505 | 327 |97 | 896 158,600 | 5.0z { 1,220 | 62 |3198
923 A 3199
953 3200
o 3203
1 20 R Nt N ) MO I O Ot Y S
551 3203
613 3204
L5 J O N NS S NS I 00 T8 N NN U M S 3205
1,200 |oooooan|ooo o] oo || 2850 || 3208
%g 534 | 146 | 1,560 425 6,330 | 8.61 | 1,933 | 64 ggg?s
618 | 303 | 112 848 | 456 | 628 | 1,600 2.0 3,810 | 5.18 | 1,442 | 56 | 3209
1,050 3,020 3210
'é% 49 | 135 [ 1,10 gig 886 z,gozg .8{ 10| 254,90 6.66|1,780| 58 32}1
212
516 1,320 3213
602 | 396 | 108 | 826 | 432 | 630 | 1,570 | .9 | 1.0 | 2.5 3,740 | 5.09 | 1,430 | 56 | 3214
604 1,580 3215
723 N 1,970 |oeee | —...|3218
256 | 120 | 33 | 391 | 324 | 242 | 540| 1.3°| 2.0 2.0 1,480 | 2.03 | 435 3217
450 1,100 3218
504 1,290 3219
540 3220
524 1,330 3221
509 R S 1,280 3222
ggg 563 | 159 | 1,200 | 534 | 963 ;%g ...... 8.0 |oemee 5,410  7.36 | 2,034 | 56 gg
951 | 570 | 189 | 1,520 | 600 |1,340 | 2460 | .7 |26 | 4.5 | 6,370 | 8.66 | 2,080 | 61 |-3225
195 300 3226
m 4157 T12577| " 7ab | 4e4 | 881 im 1.0| 10| .5|367049 |1,550 | &l ggg
536 | 366 [ 800 | 874 | 541 | 1,380 | 1.0 | .5 | .1|3,270 | 4.45 | 1,300 | 54 |3220
588 1, 500 3230
&m.r,& 42 | 18 |1,000| 41| 76 },% 1.3] 1.0} .1|4,380(589]|1,5%0]| 50 gglz
gg 400 | 1067|986 | 4407| 68D %Z;rgg 137|710 274170 | 567 | 1,430 | 60 gﬁ
528 1,340 3235
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge
- « °
® =P =
s E_ |28 |8
z 5% | &5 | 2=
.é Source Location Date sampled = é ~q se,
ey L=k
g 2 |38
3 A |5 |&
3938 Dri‘l,fi"-l:,gbwvaﬁouweu—con' SW}(NW’ \ 1 sec. 27| Sept. 7,1943 8 65
sec. 27-..| Sept. 7,
39237 18-52 A}g-. 12,1944 8 o4
3238 18-53 NWVNWVsec "27-_| Sept. 7,1943 8 67
3239 18-53 Apr. 12,1944 5 63
3240 | . 18-54 Sept, 17,1943 8 67"
3241 18-54 Apr. 12,1944 6. 65
342 18-55 Sept. 7,1943 8 62
3243 18-55. Apr. 12,1944 6 64
3244 18-56. “| Sept. 7,1943 |- 8 69
3245 18-56.. | Apr. 121944 5 65
3246 18-57 _-.NWVNWMsec. 27.| Sept. 17,1943 .8 62
317 18-57 Apr. 12,1944 3 62
3248 18-58 1 74
3249 18-58 119 1.5 67
3250 18-59, edoo il TIIL 7, 19 8 68
3251 18-50 oee@0 e een| Apr. 12,1044 (. 8 66
3252 18-60. do___. .| Oct. 17,1943 8 |. 63
3253 18-60. do.... Apr. 12, 1944 6 67
3254 18-69 SEI{NEI{sec. 27__| Sept. 17,1943 3 66
3255 18-69. a0 el memeeen| ADr, 11,1944 2 66
3266 18-70. Sept. 8,1943 8 67
3257 18-70 | Apr. 11,1944 10 68
3258 18-71 Oct. 7,1943 8 69
3250 18-71 _| Apr. 12,1944 4 68
3260 18-72 Sept. 8,104 |-____ - 6 74
3261 18-72 | Apr. 11, 1944 2 75
3262 18-73 Sept. 8,1943 |-, 2 7
3263 18-73 Apr. 11,1944 5] 73
3264 18-74 Sept. 8,1943 4 74
3265 18-74, Apr. 11,1944 L _ 8 T4
3966 18-75. .. Sept. 7,1043 8 69
3267 18-75 Apr, 12,1944 5 66
3268 18-77 E}{NWVsec 27 Sept 8,1943 1 72
3269. 18-77 ...d Apr. 12,1944 .-l 1 68
3270 |, .. 18860 e cae SWVSW}(se& 27...] Oct, 7,1943 8. 65 -
3271 18-86. : : Apr. 18,1944 | __-.__ 3 | 66
3272 Ben Montierth stock well.oopoo e SWVNEV sec, 28.-- Feb, 25,1942 . S
3273 | Wendell Montierth domestic well..| NE SWV sec. 28 _.|--——do.......| 30 Y
3274 | Elliot Montierth irrigation well____{.. 1, NWif sec. 28_.| May . 3, 1943 " 420 :
3275 | Driven observation well, 18-51,....| SEVNEVsec 98| Sept. 7,1043" 8 . 67
3276 | o.0edO—. -  0mmionnd Apr. 12,1044 1 8 e
3277 PRI T, 1 - Sept. ' 7,1943; Leb ) 77
3278 IR T Apr 12 ),944 . .260 64
3279 do. Sept. 7.1943 3 64
3280 | - rdo Apr, 12 1944 o1 63
g1l . . . NERN 11;%,;%33... Sept. | 7,143 B |67
3282 - MR "Apr, 12,1944 4 164
AR : =" Ay iﬁ I
. pr,..: 1] I S
3285 |, I : SEVN‘Eysm zs...'Mar. 20,1943:| :a42:] i2 Y
am6 | _— 0. bl sent o0 | nz| s e
BT | " F Apr. 18,1044 21787 65
2288 | - o, Sept 6, 1943 8 ‘| 65
3289 | ; Oprmnt Jan. | 7, 1944 2 ] 6
13290 S A (. Dl‘ 1&1944 8.7 .64
+ i .
3201 | - ! r NE 4 sec. 285..[; Sept.’ 6,1 ot S %
8202 | ‘ ~r‘MNEJ/ Ao 18,_13?4 6 'l e
e : e e e B R
18204 | - SR 1 --—--| ADI, 14,1944 .| . 8. .
32951 .- MV)ZNE% sec, 3.2 Moar, 30,1943 81120 s
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
{Analyses in parts per million]

£8 M2 Dissolved | o g’
23 ® §+ T I - R R e solids .l B s
EX e |8 82|81 S|&|21¢ 81 8 |z
OM ~ ot p-P Clao| &2 ‘@ "o ~ a8 B 2| 8% 2 R2)
g5 | 8 gg se %8s | £ 2|33 |38 23| 28 : |8
3 = . Ml s 5 8 S 3 2 29 =

8R| 3 | & 902 |38 | 2|25 |55 (88|88 ¢
& S5 |38|c |2 |5 |&|E|R &7 (8% |¢& &2
387 945 3236
1,280 3237
11 1,960 3238
760 : 2,060 2239
643 1,670 3240
607 1,540 3241
578 1,460 3242
567 1,430 343
568 3244
526 1,330 3245
665 1,700 o6
757 2,010 3047
1,600 348
547 [To76 [ 71| 861 | 384 | 527 | 1,390 | 2.2 | 40| .5|3,310 | 4.50 | 81 | 65 |3249
617 1,600 3250
600 1,57 3251
665 |-_____|_T|ITI 1,800 3252
620 1,640 3253
473 Lam |- 3254
508 |20 | 78 | 715 | 255 | 503 | 1,320 1.4 | .5 | .2 | 3,030 | 412 | 1,080 | 60 |3255
506 1,340 3256
482 1,230 3257
516 281 1,390 3258
527 1,400 3260
773 | 270 | 84 | 1,306 | 260 | 466 | 2,240 | 3.9 | 10| 7.5 | 4,400 | 6.11 | 1,020 | 74 | 3260
753 2,180 3261
850 76| 400°| 2,600 |- 3262
802 N -1 —— 3263
872 200 | 544 7| 2,540 3264
841 |25 86 | 1,5107| 318 | 496 | 2,460 | 38| 15| .5 4060 | 6.75-] 980 | 77 | 3266
548 1,350 3266
550 1,450 3267
731 | I T - 3268
661 1,880 3269
619 U127 8 I A I ) DO M 3270
462 1,000 |oeeef oo | 3271
370 840 | DT\ IIIT| o L 3272
172 T2 I M I N 3273
300 (260 | 56 | 205 | 124 | 891 | 700 |- || 1,753 238 | 854 | 43| 3274
535 SR SO AU i ey Mowue s ) ISV MY 3275
481 1,200 |oeeee. 3276
520 1,380 - 3277
673 IO — 3278
600 | 318780 | 806 | 317 | 503 | 1,680 | 1.8 | 5| 40| 3,640 (405 | 1,164 | 63 | 3279
605 | 332 | 99 | s896) 411| 500 | 1,580 18| (5| .2|3700(503|1240] 61 [3280
724 1,880 |- : 3281
673 7386 |97 L, 060 | a7z | 722 | Lm0 |17 OR | 10| 4210 | 5.73 | 1,200 | 64 | 3282
760 2120 : 3983
67 1,780 3284
844 400 1, 660- |- 328
702 1,760 . 2286
818 .| 468 | 7128 | '1,300 | 466 | 1,180| 2040 | .7 |35 | 2.0 {5380 | 7.32 | 1,600 | 62 | 3287
681 ||| 1,730 - 3288
817 |6oa | 152 |1, 110 | 489 |L,0207| 2170 |8 [14 | 9.0 | 5310 | 7.22 | 2,130 | 53 | 3289
861 : N R 2,270 Lo 3280
718 | 1,860 . I 3291
580 | 374 | 99| 8247|382 | 610 | 1,540 | L O .5 | .1 {3,650 | 4.06{ 1,340 | 57 |320%
844 |- ; 2390 |oot|oe 3208
70 7202 ;|75 | 1,250 | 476 | 686 | 1,870 |- 2.9 |- .5 | .5 | 4410 | 6.00 | 1,080 | 72" 3204
a56 ATl LT g | 11,025 IR I SR v i {3205
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Chemical character of ground waters in the Gila River Basin, Graham County. Anz.,
road bridge
= ] @
s :E | &3|s
A~ | 23|
z 5|85 | =
2 Source Location Date sampled a & | ~E 28
> b
: A
< A 3 3]
Driven observation well—Con.
3296 19-13 waNEy sec. 28..| Sept. 4,1043 [ 18.5| 8 66
3297 19-18 | Apr, 18,1944 .5 6 60
3208 19-14 dn Sept. 4,1943 8 63
3299 19-14 do. Apr, 18,1944 5 55
3300 19-15. NEYNEY sec. 28..| Sept. 7,1943 6 69
3301 19-15. do Apr. 14,1944 5 64
3302 19-19. NWI{NEY sec. 28._| Sept. 4,1943 8 65
3303 19-19 do. Apr. 18,1944 5 64
3304 19-20. s (1 Mar, 30, 1943 1 |
3305 19-20. do. Sept. 4,1943 4 63
3306 1920 e @O Apr, 18,1944 | 18.6 .5 58
3307 19--55. SEVN E{ sec. 28___| Sept. 7, 1943 4 71
3308 19-55. Apr, 12,1944 15 65
3309 19-64 SWVNE% sec. 28___| Sept. 6,1943 8 65
3310 19-64 Apr, 18,1944 8 66
3311 19-66 —ee--do. Oct. 7,1943 8 65
3312 19-66. do. Apr. 18 1944 2 63
3313 19-67. NW;/N El{ sec. 28_. Sept 4 1943 8 65
3314 19-70. . }/NW}/ sec. 28._1-—--o 8 66
3315 19-70. Nov. 2,1943 5 67
3316 19-70. do Jan, 5,1944 3 66
3317 18-70. do. Mar. 2,194 4 66
3318 19-70. —mme-do. .-| Apr. 19,1944 4 66
3319 T S (1 T [, do July 11,1944 3 67
3320 19-70. —--do _| Aug. 30,1944 4 67
3321 | Ben Montierth irrigation well ... NW}/SE}/ sec. 20_..| July 31,1940 | 83 850 70
83322 { - A0 e ] e July 16, 1941 | 83 ... 69
3323 | Wendell Montierth irrigation well- SEVNE}/ sec. 33...| June 88,1940 | 90 760 69
3324 |.__. [ 1 Y S July 16, 1941 | 90 oo 70
3325 }oemae 0, [y SO RUUUOUU dn Apr. 14,1943 | 90 710 69
3326 Ned Curtis stock well o e NEVNEV sec. 34__.| Aug. 30,1940 ; 45
8327 e @0 e[ eee Sept. ,1943 P12 N I,
3328 | J. H Fmes domestic well. aeee—.. NWVSWV sec. 34...| Mar. 29,1940 69
3329 { Ellis Welker irrigation well________|..___ July 1,1941 | 77  {eeeeee 68
3330 | Stock well, owner unknown..—.__. SE}/NWV sec, 34.-.| Feb. 25 1942
3331 | Driven observation well, 18-1__.__ NE%NE% sec. 34... Mar, 29,1943 | 18.5| 18
3332 |- s [ TN JR Sept. 7,1943 | 18.5 8 65
3333 |- do dn | Apr. 11,1944 | 18.5 6 63
3334 18-2. do. ar, 29,1943 1 18.5| 10 |--___.
3335 18-2 do. Sept. 7,1943 | 18.5| 8 64
3336 182 e e do Oct. 28,1943 18.5] 15 65
3337 18-2 do. Jan, 5,194} 185| 10 64
3338 18-2 (e [ e do. Mar. 2,1944 ) 18.5( 10 62
3339 18-2 —ee--do. Apr. 25,1944 | 185} 10 63
3340 18-2. - do. July 10,1944 | 18.5 8 64
3341 18-2. Aug. 29,1944 | 18.5| 12 65
3342 18-2. Oct. 30,1944 | 18.5| 10 65
3343 18-3 Mar. 29,1943 | 13.3 | 18 [|cceeo--
3344 18-3. Sept. 7,1943 13.3 1 65
3345 18-3 Apr. 11,1944 | 13.3 1 63
3346 184 e | e do. -.| Mar, 29,1943 | 17.7 5
3347 184 Sept. 7, 1943 | 17.7 8 63
3348 184 Apr. 11,1944 | 17.7 8 62
3349 18-7. July 27 1943 2 66
3350 18-7 Apr, 11 1944 6 64
3351 18-8. NW%NE% sec. 34..| Mar, 80,1943 | 18.5| 10
3352 18-8 do.. Sept. 6,1943 | 18.5 8 63
3353 18-8 o0 ccmcccceeee| ADr, 11,1944 [ 18.5 | 10 61
3354 18-11 ISR s [ O Mar, 29,1943 | 18.7 [:) P
3355 18-11 do. Sept. 6,1943 | 18.7 4 |




ANALYSES OF SURFACE WATERS AND GROUND WATERS 201

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-

at Calva—Continued
[Analyses in parts per million]

28 2@ |2 Dis
B8 - solved @
53 0 B I I S = P B solids g . g 3
X | S |8 |52|s8|s| S |8z ]8 1% |2
=) R ~ ] - o) @ < = ™ [Ty @
<o) 8§ |e¥|gs|tH| s | 2 |22 |5 |85 |88 Ag s |8
H Qs &% EERECARE 2 = s < =] = 1B
see| = |(&°|SE|S |5 |5 |F|2|E|EB (88|58 E |2
& S| |88|m |8 |0 |R|Z|a|&F|88|8 | & |4
647 1,320 3206
613 1,550 |- 3207
539 1, 090 - 3208
52 | 300 79 775 | 386 | 541 | 1,330 | 1.0 | .5 | .2 |3,220 | 4.38 | 1,070 | 61 |3299
892 2, 600 3300
803 200 | 3.00 .5| .5]|4,880]6.64]1,100]| 743301
750 800 | 1.2 5.0 3302
642 600 ~| 3303
522 25 | L.1| 20| 353,190 | 434 | 1,0487| 62 | 3304
431 005 |ooue. 3305
322 3306
493 | TN T e | y,985 ||| T T I 3307
668 | 462 9| 5| .1 4,180|5.68 1,660 | 54 (3308
933 3309
816 3310
685 3311
782 2 14 |12 5.0 | 4,970 | 6,76 85 | 98 |3312
933 2,420 3313
287 P (O S ) N [ R F—— 3314
334 | 127 760 | 14|23 (15 |2010| 27| 460 723315
383 830 3316
440 | 212 55 720 | 523 | 469 | 995| .8 |22 2.0 2740 |3.73| 755 | 683317
444 1571 [ A SO 3318
482 | | 1,085 3319
507 | 280 67 761 | 310 | 623 |1,210| 10|22 2.0 3,120 | 4.24 | 974 | 63 |3320
156 | 48 39| LO| 1.2 (comeee|oeaee 172 3391
21 53| 164| 98 o7l 6| 20 42| .57 261 313322
151 | 20 13 ] 142 |- 3323
7.9 21| 148| 40 1| .6 .8 (e 195 ( .27 135 25 (334
150 17 3325
1,340 | 632 | 251 | 2,327 | 168 {1,667 | 4,110 9,070 |12.3 | 2,620 66 |332
7 IO SN I I R 190 |—oeo T 3327
38 127| 36 28( 5| L2 93 3328
182 | 193 42 130 170 249 | 378 .4 5.0 |- 1,081 | 1.47| 654 | 303329
433 960 3330
752 | 344 82 | 1,273 548 | 925 1,780 51 4,720 | 6.42 | 1,196 | 70 | 3331
595 1,850 mo e || e e 3332
582 1,310 3333
1,010 628, 2,650 3334
= 2 I N 2,425 3335
891 | 512 | 152 | 1,440 | 628 |1,090 | 239 | .7|28 |12 | 5920|805 1,90 | 633336
889 1 ) A IR ISR S S e S, 3337
860 |-ooo |l S M 2,250 SN OUU  O M A— 3338
858 2,200 3339
868 E20 0 N RS MY N AV RV S 3340
876 |-cmemee 2,250 |- PR 3341
992 2,650 3342
835 570 2,010 |--—- 3343
734 1,730 3344
684 | _C| LT F007:7 28 NS NN A M MUY M R 3345
1,050 | 672 2,770 3346
936 S 2400 |-cm ool el _| 3347
838 | 4327|131 | 1,410 | 601 (1,110 | 2,120 | .8 | 40 3.5 | 5,540 | 7.53 | 1,620 | 65 | 3348
592 | 228 64 | 1,080 | 502 | 827 |1,320| 12|52 7.0 | 3,820 | 5.20 | 832 | 74 |3349
546 1,170 3350
952 604 2, 400 3351
912 2,300 3352
759 1,840 3353
468 620
B IO A SRR L " T OO U M O MOt .13365
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Chemicgl character of ground waters in the Gila River Basin, GrahamCounty Amz.,

road brid ge
= o e
; s | 82|53
© =] 2
“ s | &8 | &R
8 Source Location Datesampled | _ é ~H | oo,
E =T =8| g
E 2 Aol IR
4 A |5 |&
Driven observation well—Con.

‘3356 | 18-11 NWYNEY sec. 34..| Apr. 11,194 | 18.7[ 2 62
3357 | 1879 swximy se0. 34....| Sept. 7,1943 8 | &
3358 1879 e | o 1/ YRR B . 10 66
3359 18-79 do 8 66
3360 18-79. 12 64
3361 18-79. 6 63
3362 18-79 6 63
3363 18-79. 6 85
3364 18-79. 7 66
3365 18-80. 6 6
3366 18-80. 8 62
3367 18-81 8 64
3368 18-81 8 65
3369 18-82, 4 64
3370 18-82. 2 63
3371 18—83 4 65
3372 6 65
3373 Kelly unused well ... VSW y sec. 35
3374 | Driven observation well, USGS 98_ )’NW% sec. 35.. 64
3375 | Lo (o SRS (SR do-.-.------.._--_ N 65

3376 | . USGS 99. Lo 1o S, 65
3377 | Tom Hammon stock well. .___.___ NWI/SWY sec. 35..

3378 | L. L. Morrison domestic well______| . SWl{SWi{sec.35 ..
3379 | W, Q. Tyler irrigation well__..._.._ | SEY{SEY sec. 35_.-_ 450 feemeene

.3380 | Seepage in Gﬂa ‘River channel....| NEI{SEY sec. 35... 2
3381 Deren obsérva.tlon well, 17—6._ —— SEVNEV sec. 35...| Sept. 9,1943 3 79
3382 178 e o ce e oo = e @O o e do..__.__|- 75

13383 | - 17-10. 4 j . N E%N EV sec. 35| Oet. 6,1943 8 82
3384 | . %7—11 LI g . --| Sept. 9,1943 78

18385 .. 17-14 i - NE%SE}/ sec. 35 Sept. 18, 1943 8 75

3386 | 17-15_: Y NELSBW 4 see, 85 - |- do....... 8 74
3387 | . . 17-16. NE4SE J4 sec. 35...| Sept. 9,1943 2 70
3388 17-17__. . SEMNEY sec. 35...| Sept. 8,1943 3 7
3389 | . 118 : Y s [ J do. 2 74

13300 | _ . 1719 . |- NWYNEY sec. 35. 3 71
3301 | ;1720 R SR, [ SN E— 3 72
3392 ) . 17-21 Sept 20 1943 65
3393 17-22 Mar, 26,1943 | 18.2 | 10
3394 1 . 17-22 Sept. 8, 1943 | 18.2 8 64
3395 |. 17-23. NE}/SE}/ S6C. 35...| Mar. 27,1943 | 18.2 | 10 |oo_..
3396 | 17-23 U [ . Sept. 8,1043 | 18.2 64
3397 Y7-24 e s do_ Sept. 9,1943 |- 8 67
3398 17-25. SEVSEV sec 35.--- Sept. 20,1943 8 63
3399 Y SR SR AOeceoeccmacwes| Mar, 26,1943 | 18.7 | 15 |oco.un-
3400 172 e | e A0 e ccecmcenoo| Sept. 8, 1943 | 18.7 8 63
3401 17-27. NEYSEY sec. 35- - |-oev-q0cau.__ 3 67
3402 17-28. SWI/NE; sec. 35..-| Sept 20,1943 |- 8 64
3403 1720 e do. Mar. 27 1943 | 18.4 ) S A
3404 17-29 e [ do. Sept. 20, 1043 | 18.4 8 64
3405 17-30. do. Mar. 17,1943 | 18.2 ) A F
3406 1780 e f e ee Sept. 7,1943 | 18.2 4 69
3407 17-31 NW}/NE}/ sec. 35..| Mar, 27,1943 | 15.8 5
3408 17-31 IO (/) Sept. 7,1943 | 15.8 8 73
3400 1782 e e | e do Sept. 8,1943 | 1 72
3410 17-33 do Mar. 27,1943 | 22.8 2 oo
3411 17-33 do Sept, 7,1043 [ 22.8 1 67
3412 17-34. - do Sept. 20 1043 8 4
3413 17-36. NEYNWI sec, 35..| Mar. 27, 1043 | 18.4 | 12

. 8414 | . 17-36. do Sépt. 7,1943 | .18.4 8 66
3415 1. (17-37. do. . Mar, 27,1943 . 185 ' 15 eeae-as
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million}

879751—50——14

Y] &G | o :
52 &M | Dissolved @
28 2 Uﬁ; 2=l = 8 a S| = solids § - ..S. g
gX ¢} =} [=} <) Q S| =B
S~ | < .5,_\ 5218125151288 [ 5 | 52 | 2 i
20| B | 83| 55 |LE 22|z By |88 83| 2 |3
€0 2 |G| B8 |5 8| E |5 E|8 sl 8|k
28k @ |27 (38| (5|2 | 25|25 |ER (88|25 |1
@ G |2 28 |m ot 9] B |z l|@&a|& S &~
565 1,250 3356
557 1,170 3357
556 | 218 | 61 | 1,020 | 545 | 803 | 1,200 | 1.2 {53 |14 | 3630 | 4.94 | 795 | 74 | 3358
506 1,080 3359
466 965 3360
443 | 141 | 42 | s2r| 496| 600| s00| 13|41 | nLol2790|3.79] b52a| 783361
372 . 700 3362
387 750 : 3363
391 745 3364
594 1,280 3365
7 Y IO NS N SR -1 1 (NN NN KSR SRR NS N 3366
A N M M 1370 || T T T 67
313 1110 S I N M e I A 3368
461 - PR 10 S M M) N N M 3369
301 |114 [ 734 {730 (426 | 506 | 785 | 1.8 |31 | 2.0 | 2,410 | 3.28 | 424 |79 |33
554 480 1,170 3371
e il A Mg I 865 3372
552 | 548 | 106 | 520 | 306 | 903 | 1,250 | .4 3,300 | 4.75 [ 1,808"| "39-| 3373
850 2,328 3374
781 2,080 3375
820 2,158 3378
524 1,180 |ToDTITITTT 3377
841|851 |HrTme | e | (135 | 8750 0| oea 158 |62 [ 33ms
1,300 _| 518 [2,500 | 2 950 1,365 3379
507 |162 | 427|905 | 319 | 411 (1,310 3.0| 2.0 2,000 | 4.07 | 577 | 77 | 3380
52 269 1,420 3381
559 1,560 3382
517 206 1,440 3383
434 133 1,230 3384
503 279 1,250 7| 3385
860 2,400 3386
1,000 2,850 3387
1,200 491°[1,020| 3,490 3388
831 : 2480 |20 3389
754 2,000 3300
591 1,670 3301
1,450 4,510 3302
1,560 (1,000 | 208 | 2,206 | 384 [1,501 | 4,750 |- 10,100 [13.7 | 3,740 | 57 | 3303
1860 |oromooo)eom 2T 4730 3304
1, 570 539 4,630 3305
1,770 |L,077 | 382 |2,700 | 538 |2,110 [ 5,420 | L6 7.4 12,100 | 16.5 | 4,258 | 59 | 3396
1,500 ] 4 500 3397
1,510 4400 3308
1,200 586 3,580 3399
1,330 3,660 3400
1,080 2,920 3401
1,320 3710 (370 3402
1, 080 378 3,040 3403
1,370 . 3, 960 3404
586 76 1, 455 3405
826 2,260 3406
475 245 | 66 | 700 | 382 | 434 | L,160 | 1.4 | 1.0 | 157|280 |3.81 | 883 | 63 |3407
577 : 1,480 3408
529 1, 480 3409
-644 348 1,690 3410
735 212 | 654 | 2,080 .| 3411
431 : : | 1,040. 3412
717 . 630 1,790 3413
7771|7300 | -il4 | 1,258 |- 578 | 883 | 1,970 8.7 4,010 | 6.68 | 1,442 | 65 | 3414
-842 -1 g5 -135- 11,236 l.aa2 | s46 1 2170 1207 1 VT g0 P oe 11700 | 60 | 3415
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge
: w (-]
, : | S2 |8
(=} — =/ -
“ 58 | 88 | 2=
2 Source Location Date sampled = & | <8 oo
5 2T oy | §
S (=] - ¥-% EI
5] @ 2 @
Pl [=] bl 3
Driven observation well-Con.
3416 17-37 NEYNWY sec. 35| Sept. 7,1943 [ 18.5| 8 68
3417 17-38. [T S Mar, 27,1043 | 18.2 5
3418 17-38 _do Sept. 7,143 | 18.2 68
3419 17-42, _do-—- eaado 5] 68
3420 1743 do do. 50 69
3421 17-45 NWI{NWY sec. 35._| Mar. 30,1043 | 18.4 | 1 | ...
3422 17-45 _do Sept. 7,1943 | 18.4 4 68
3423 17-46 “do— T Mar. 20,1943 | 18.8 | 3
3424 17-46 do S&Ft' 71943 | 18.6| 8 66
3425 17-48 —do. July 27,1943 |-eeeeeo 2 66
3426 17-49 eedo | Mar. 20,1943 | 13.5| 10 |.__....
3427 17-49 do Sept. 7,1943 | 13.5| 8 64
3428 17-59. E}{NW1{ sec. 35.__| Sept. 20,1943 |--ceee. 8 64
3429 17-59. _do _| Nov. 2,1943 5 65
3430 17-59. Jan. 5,1944 3 64
3431 17-59 Mar. 2,194 8 65
3432 17-59 July 10,1944 3 64
3433 17-59 Aug. 29,1944 5 64
3434 17-59. Oct. 30,1944 |-—o—__. 6 64
3435 17-60. Sept. 8,1943 |-oemeo. 8 62
3436 17-60. _.| Nov. 2,1943 65
3437 17-60 “7| Jan. 5,194 66
3438 17-60 Mar. 2,194 65
3439 17-60 July 10,1944 64
3440 17-60. Aug. 29,1044 64
3441 17-60 Oct. 30,1944 65
3442 17-63 Sept. 8,1943 66
3443 17-63 Sept. 20,1943 66
3444 17-63 Nov. 2 1943 67
3445 17-63 Jan. 5,1944 67
3446 17-63 Mar. 2,104 i 67
3447 17-63 May 3,1944 8 66
3448 17-63 July 11,1944 |.cooo__ 5 67
3449 17-63. Aug. 29,1044 6 67
3450 17-63 Oct. 30,1944 3 68
3451 7 S M do Sept. 8,1943 8 66
3452 17-65 SW1{NWZ{ sec. 35___| Sept. 11,1943 8 65
3453 17-66. NWISWi{ sec. 35...{ Sept. 7,1943 3 64
3454 1766 do Oct. 28,1943 |.eceee 15| 66
3455 17-66 do. 7| Jan. 5,194 |oeee- 1 63
3456 17-66 | Mar. 2,194 | ... 1 62
3457 17-66. Apr, 25,1044 [______ 1 62
3458 17-66 July 10,1944 1 66
3459 17-66 Aug. 29,1944 1.5| 66
3460 17-66 Oct. 30,1944 2 66
3461 17-67. NEYSWY sec. 35_..| Sept. 7,1943 5 68
3462 17-1 SW#SWig sec. 36| Sept. 9,1043 |- 3 78
3463 17-2. _do Mar. 26,1943 | 20.8 | 1.5 | . _..
3464 17-2. Sept. 8,1943 | 20.8 | 3 71
3465 17-3 Sept. 18,1943 8 76
3466 17-3, Nov. 2,143 [ceeeeee 5 76
3467 17-3 Jan. 6,1944 6 69
3468 17-3 Feb. 10,1944 66
3469 17-3 Mar. 1,104 5 65
3470 17-3 May 3,104 4 67
3471 17-3. July 10,1944 6 73
3472 17-3 Aug. 29,1944 8 76
3473 17-3 Oct. 27,1944 6 74
3474 17-4 Sept., 9,1943 |.oooo 4 70
3475 17-5. Sept. 18,1043 |_______ 8 74




ANALYSES OF SURFACE ‘WATERS AND GROUND WATERS
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million}

83 g | 2 Dissol

S - ssolved

22 i~ ,:' -ol'; S PN = ~ 6-? - solids 2 - § 3

EX | S 18 |8zl S 18|28 92|z
M~ L PN Cl1e0t 8 o © 54 a g | 581 39 8 -

250 | B |%8|gg || | 2 |2 ||z |88 |28|28 |5 |8

gg k E:s EE] Py = =4 5] ] 8 it b = &} g P

S8¢ | B 82 | 32 | 9 a8 ] g £ s | 83 13 Ba 8

28N 2 > % — 3 = = = 8 g8 | & S 13

& o | = %28 (A & | O | &R |& |8 |&A" 5% & [
756 3416
578 474 1,455 |ocoeae 3417
722 1,930 {oe e || m e e m e e 3418
805 2,110 3419
754 2,140 3420
765 680 1, 890 3421
724 1,780 3422
752 e 482 .. 1,980 3423
-3 QN PRI PRV R VPR [ 2, 200 3424
784 385 117 | 1,304 | 660 | 979 | 1,910 29 5,050 | 6.84 | 1,442 66 | 3425
900 638 2,370 3426

1,240 3,410 3427
863 2,330 3428
959 483 172 | 1,560 | 519 (1,180 | 2,570 .71 40 20 6,260 | 8.51 | 1,910 64 | 3429
912 2,390 3430
891 2, 340 3431
900 2, 300 3432
955 2, 500 3433
989 2, 600 3434
765 1,730 3435
717 272 100 | 1,320 | 529 |1,120 | 1,620 3190 20 4,780 | 6.50 | 1,090 72 | 3436
505 142 53 900 | 409 | 756 | 1,050 | 1.1 | 56 9.0 13,200 | 4.47 572 79 | 3437
362 77 31 721 | 416 | 505 706 | 1.4} 27 3.012270 ) 3.09 320 83 | 3438
393 735 3439
469 126 48 800 | 414 | 723 940 | 1.0 | 33 3.012960 403 512 79 13440
534 1,130 3441
287 505 3442
280 495 3443
262 56 21 486 | 254 | 414 445 2021 14 1,570 | 2.14 226 82 | 3444
203 340 345
165 30 12 328 | 247 | 256 255 .71 9.8] 201,010 | 1.37 124 85 | 3446
178 280 347
186 205 3448
276 82 30 482 | 244 | 442 495 .6120 5.0 | 1,670 | 2.27 328 76 | 3449
203 365 |oeeeee - 3450

1,030 2,620 3451
722 1,690 3452
229 425 3453
186 41 16 357 | 275 275 300} 1.4 88| 7.5]1,130{1.54 168 82 | 3454
167 256 . 3455
175 205 3456
221 a9 18 398 | 252 | 251 45| 1.1 )16 .211,320{1.8 246 78 | 3457
184 |2 320 3458
144 39 11 262 [ 234 | 184 24| 15| 92| 50 846 | 1.15 142 80 | 3459
149 235 3460
366 114 34 666 | 450 | 520 660 38 2,254 | 3.07 424 77 | 3461
761 2,120 3462
173 258 295
662 275 1,059 | 310 ( 531 (1,80 | 1.8 .5 9.013,010(532]1,048 69 | 3464
580 1,620 3465
554 182 56 970 | 272 | 375} 1,540 ( 3.1 I T N 3,260 | 4.43 684 75 | 3466
566 1, 560 3467
569 300 1, 540 4.1 3468
559 1550 |--oo 3469
564 1,430 3470
598 1,630 |ocoemc e 3471
624 228 65 | 1,080 | 316 | 495 1,700 ) 2.6 .51 803,730 | 5.07 838 74 | 3472
659 1, 860 3473
537 247 1,470 3474
638 5,820 e e e e ———— 3475
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-Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
) road brid, ridge
- @ P
D —~ I
. g gs ]
-] = -
z 33 | &5 | &2
2 Source Location Date sampled | é =8 | 8o
E: - ey =3 g‘
f A BCL
4 A B |é&
Driven observation well—Con.

3476 17-12. . SWVSWV sec. 36-.. Sept 81943 | 3 72
3477 b i & S PRIURI S Sept. 18,1943 [-weee-- 8 71
T, 5 S R. 23 E.:

3478 | Miles Herbert unused well. .. .....| NWL/NW{ sec. 1.__| Mar. 10,1943 | 40
3479 | Roy Layton irrigation well..____. SWV‘SE% sec. 1.....| July 23,1940 | 64 1,054 65
3480 do. do. Apr. 12,1944 | 64
3481 do. do. ay 3,104 | 64 |- 63
3482 { Driven observation well, 15-82_.__| SE}4SWi{sec. 1_...-| June 20,1943
3483 0. do .| Sept. 9,1943 8 64
3484 0. do. .| Oet. 30, 1943 5 66
3485 ) I 1) Jan. 5,1944 8 65
3486 0. do | Mar. 21944 8 64
3487 0. do. .| May 3,1944 8 68
3488 do. do. July 11,1944 | 8 65
3489 L (0 PRI (N dn Aug. 29, 1044 8 65
3490 L 1y YR Oct. 30,1944 |.....__ 5 66
3491 16-9. NEVSEV sec. 1....| Sept. 9,1943 8 70
3492 16-11 SE}/ QEV sec. 1____ Mar. 25,1943 | 18.3 4 |oene-
3493 16-11 do. Sept. 11,1943 | 18.3 8 67
3494 16-12 NEVSEV sec. 1_.__| Mar. 25 1043 | 23.5 .5
3495 16-12 Sept. 11 1943 | 23.5 8 63
3496 B0 b O .-t Sept. 9 A+ 2 —— 2 80
3497 16-14 SWVSW Vsec 1....} Mar. 25, 1943 | 17.4 [
3498 16-14 Sept. 11,1943 | 17.1 4 67
3499 16-15. NEVSWV sec, 1..._| Mar. 18 12

1615 e | O Sept. ll 1943 | 18 8 61
3501 16-16. NEVSEV sec. 1....} Sept. 22 1943 8 68
3502 16-17. WVSEV sec. 1....| Sept. 9 1043 oo 2 65
3503 16-18. SWVSEV sec. 1._...| Mar. 25,1943 2
3504 B T R N Sept. 9 1943 8 85
3506 16-19 NW}/SEV sec. 1....| Mar, 25,1943 | 23.2 1
3506 1619 e [ Sept. 11,1943 | 23.2 1 73
3607 L2 | U R, dn Sept. 9 1943 8 72
3508 16-21 NEYSEY sec. 1..._ do. 2 65
3509 16-23 SWHSE1{ sec. 1 do. 1 68
3510 16-24 NWIZSEL so6. 1o |-oo-do 1| 75
3511 | 1625 SELNWI{ sec. 1_—.|---.do 3| e
3512 16-26 e e[ do. do. 8 (]
3513 16-27. NE}/ SWl4 sec. 1..._| Mar. 25,1943 | 18.6 [ 2 R
3514 1627 e e Sept. 9,1043 | 18.6 8 66
3615 16-28 NW SWi{ sec. 1. Sept. 21,1943 8 66
3616 16-29_ NE1{SWl{ sec. 1.___| Sept. 9,1943 3 65
3517 16-30. SW%NW% sec, 1....| Mar. 26,1943 | 18.7 15
3518 1680 e [ ammes Sept. 9,1943 | 18.7 8 63
3519 16-31 NEVSWV sec. 1....| Mar. 25,1943
3520 i3 U [ Sept. 9,1943 8 63
8521 16-39 - T dn 2| Sept. 21,1943 |-—_____ 8 66
3522 16-33. do. Mar. 26,1943 | 18.4 ) 11 I PR
3623 16-33 Sept.. 9,1943. 18.4, 8 64
3524 16-34. Mar. 27,1943 | 23.8. 15 .
3525 16-34 Sept. 9,1943 | 23.8 8 64
3526 16-35. .| Mar. 27,1943 | 16.6. 12
3627 16-35. Sept. 9 1943 | 16.6 8 64
35628 16-36. SWIZNWY{ sec. 1..__| Mar. 26,1943 | 18.3 b N
3629 1636 e m e | e do. Sept. 9,1943 | 18.3 1 66
3530 16-37. SEl/SWi{sec. 1____|-..__ [ [ YORR F— 8 63
3531 16-38. NEYN sec, 1.._|--...do. 8 77
3532 16-39. NW}/ SWlisec. 1| .. o T . S 8 [



ANALYSES OF SURFACE WATERS AND GROUND WATERS 207

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued
[Analyses in parts per million]

g3 6: 2 _ Diswlved | g | g
3 3 a2l = = ~ S 3 S0) @ r= S
Ex | |g |B2|8l8|S|E|g]¢8 AERE:
8Mq 25 0| 2 Py s ) Ba. | w8 &} o
e g 2 Hd -E Py =] -] e g8 S| 83 = 3
3| = g | 28 | & 1 E|8]8 £ 25 28|35 | 8 |4
QR ] a3 - =1 =] P 3 § 2
@ o | = m°§ M @ &) BEl1Z|A Ea & g & | <
526 | 2456 | 73 | 826 28| 584 |1,330 ) 1.8| .5] 9.0/3190 434 12| 663476
750 —— 2,020 3477
174 " 158 205 . [ 3478
800 468 |7 500 | 2,225 1,980 3479
459 17267 [ 70 | 673 | 372 | 420 | 1,160 | 108713 17727807 3.78 | 930 | 61.[3480
452 1,120 . 3481
1,370 : 3482
1,420 |._.... " 4,110 ] 3483
1,370 |786 | 246 | 2,270 | 520 [1,650 | 4,080 | .6 | 20 | 25 . | 9,310.[12.7 | 2,070 | 62 | 3484
1,370 : 3,980 3485
1,380 4,010 ' 3486
1 4,000 3
1,410 4,010 - 3488
1,390 4 050 3489
1,380 4,630 | 3490
799 i 2,150 3491
602 |4l | 112 | 1,002 | 578 | 702} 1,750 1.0 4,270 5.81 ] 1,496 | 59 | 3493
690 11,750 ) 3493
804 (7 532 2,070 3494
878 2,350 1| 3405
(3 — 2,120 | 3496
352 478 771 IR M S NSRS AN N I 1l 3497
439 452 .1,038 : 3498
525 || )T 604 1,210 3499
304 870 3500
1,20 3,520 3501
N 1,720 3502
435 ‘ 540 " 955 . 3503
472 : 1,060 3504
499 1,175 3505
513 - 141 1,440
555 “548 1,340 3507
.8 | 370 | 95| 1,127 | 372 843 | 1,830 2.0 4,450 | 6.05 | 1,314 | .65 | 3508
a8 | 345 1,045 3500
LIS N 441 L 1,59 -l 3510
_. 868 1 2,200. 3611
932 ; ' 28 2,600 N | 3512
526 | ... | 452 |, 1,200 : | 3513
477 : i 1,170 J— | 3514
713 2,000 ‘| 3515
1,200 | i ; 3,590 RSN SO ANV MO AUROAII, S .| 3516
1,240 | 928 | 261 (1,547 | 5067|1115 867 | .9 | 20 |.7,70 [10.6 |3,360°] 50| 3517
1,380 ‘el N A T Y A | Ay sl I 3518
835 |- ‘ ) 2,360 1| 3519
811 | ‘ | 2210 | 3520
864 3 274 |' 800 | 2,470 il 3521
976 |- - 572 |1 2, 720 : 1l 3522
o ) il ' - USRI U Tl
1,070 ; leeced] 421.02,005.] 3,120 352
1,060 ‘|21 546 ] 3,000 3524
1,220 | - ; 1 3,510. 3625
657 : : 39971 1,660 3526
1;(}80 | JI R v i ) { 3,080 3521
1,370 | I 536 | 4,100 3 . 3528
1,390 | T 4280 ; 352
1,230 (11,065 | 263 | 1,454 | 479 |1,185 | 3,740 7,940 10.8 463530
784 | 2,150 3531
£ T T N NS MO 3,310 | T T asas
S T B . :
. I [ = . . EO SN
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge
= |a.le
[4 o)

s E_ |25 | E

% %3 |84 | 52

= Source Location Date sampled °é ~ a I

3 b= ok g‘

El o 2 & ©

g ) A |lE |&

Driven observation well—Con.
3533 1640 SWYNWY{ see. 1..__| Mar. 26,1943 2 Jeeoeama
3534 16-40. do Sept. 9, 1943 8 63
3535 1643 e e QO o Sept. 21,1943 |- 8 62
3536 16-42. YNWY sec. 1.__| Sept. 9,1943 8 64
3537 16-43. NW}/ seC. Yoo fameen [ S, 2 79
3538 1645 SWVNWV sec. 1..__| Mar, 27,1943 3 —
3539 1645. Sept. 8,1943 8 63
3540 1646, NWVNWV sec. 1._.| Sept. 21,1943 8 64
3541 16-47. S Sept. 8,1943 8 72
3542 1648 NE}/NWV sec. 1...| Sept. 9,1943 8 79
3543 16-48. do. Nov. 2,1943 15 79
3544 1648 do. Jan, 6,194 10 76
3545 1648 e eme do Mar, 1,1944 10 73
3546 1648, do May 3 1944 8 74
3547 16-48. do July 10, 1944 6 77
3548 1648 e e do Aug. 29,1944 5 79
3549 1648 el do Oct. 27,1944 |- 4 78
3560 16-50. NW%NWV sec. 1_...| Mar. 27,1943 2 feceoae
3551 1650 e e e Sept. 8,1943 8 63
3552 BT ORISR (S dn Sept. 21,1943 {._..... ‘8 64
3553 16-52. Mar, 27,1943 | 23.9 10 |
3554 16-52. Sept. 8,1943 | 23.9 4 66
3555 16-56 . e Sept. 20,1943 8 64
3556 16--59 NEVSE}/ sec. 1....| Mar. 25,1943 | 18.4 [
3557 b L I U Sept. 11,1943 | 18.4 8 68
3558 1660 e do. 8 64
3559 SW!/ sec. 1--.- Sept. 9,1943 ... 8 65
3560 Fre]and Palmer irrigation well. ... fSEV sec. 2. .. July 23,1940 [-.—....| 645 67
83561 | O el Apr. 20,1943 67
3562 | W. C Rhodes domestie well........ SEVSW}/ sec. 2.....] Aug. 16,1940 | 50
3563 |.._._ Mar. 11,1943 | 50
3564 Roy Layton domestic well..__.... SW}/NEV sec. 2....| Feb. 25,1942
3565 [____ [ S, Mar, 10,1943
3566 ’I‘yler irrigation well.__._.__.| NEYMNE{ sec. 2._._| June 18,1940 | 54
3567 A. F. Whitmer irrigation well..._.] NW. VSE}/ sec. 2....| May 15,1943
3568 do. do June 28,1944
3569 | A. C. Atchison domestic well...._ P« {1 S Mar, 12,1943 | 65
3570 Dnven observation well, 15-83..__ SEVSE sec. 2. June 20,1943
3571 | Driven observation well, 1583 [coman@0m e cc e e ee o do......
(afte r deepening).

3572 (aeome do. -Sept.:- 9,1943 4 65
3573 16-49. SEYNEY/sec.2-....| Mar, 27,1943 | 18.7 10 |omeeee
3574 16-49. do. Sept. 8,19043 | 18.7 8 66
3575 1653 e e e [ do. Mar, 27,1943 | 18.4 10
3576 16-53. do Sept, 8,1943 | 18.4 8 65
3577 16-54. NEYNE}sec. 2.__}...._.do. 8 66
3578 16-55 eeem_do Sept. 21, 1943 8 62
3579 1657 e e do Mar. 26,1 18.8 10
3580 16-57. do Sept. 8,1943 | 18.8 6 66
3581 16-58. .do Mar, 26,1943 | 13.3 16 feeenen
3582 1658 e e e e e e do Sept. 20,1943 | 13.3 8 6
3583 16-62. NE}/S E{sec.2....-| Sept. 9,1943 [ ... 8 64
3584 16-63 R T O, Sept. 21,1943 8 65
3585 16-65. NW}/NE}/ sec. 2...| Sept. 8,1943 | .oo.. 8 66
3586 16-65 _do Nov. 2,1943 5 67
3587 16-65 do Jan, 51944 [ .o.. . 4 66
3588 16-65. 0. ceccemaeeeun.-| Mar, 2,1944 6 67
3589 16-65 do_. May 3,194 4 66
3590 16-65 . do_ - " _T""7777) June 11,1944 (Z2277 2| 67
3591 | Ed. McEuen domestic well....._._ SW1{SEl{ sec. 3.....} Sept. 17,1940 | 39
3592 | Mrs. H. E. Neal domestic well.._.| SE}/SW}{ sec. 3—...! Oct. 14, 1940 | 69 375




ANALYSES OF SURFACE WATERS AND GROUND WATERS 209

between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

- e
‘gg Sﬁ 3 = sts;lqzived 2
=5 c3 Sl = = ~ S| =2 solids S | B S
EX | S g |82 |s8|s|C Bzl BERE
8~ B cigol 2 ® o a8 B e | 5% @ )
o> g 3 | g L =t b=t 8 @ 28 1288|588 | g | &
g8, | € SIEE|SBl 2| % |2 |82 |282%|4 § | &
g8 | 8 |8 |25 (S | S| E | s | B2 | 2|82 |gd|Bs| & |3
AN | 3 3 28 | - 5 = =2 = 3 5F | B 8° 5] g
@ o | = %28 (m 2|10 | & |Z|A & S| = & | <
1,450 581 4,120 | 3533
1,450 4,980 |l ||| 3534
1,390 4,200 3535
1,180 |- || 3,440 || ) |\ 3536
798 122 2,240 3537
1,520 | 907 | 300 | 2,274 | 545 (1,601 | 4,420 9,860 | 13.4 | 3,500 | 59 | 3538
1,420 | 826 | 307 {2,153 | 539 |1,641 [ 4,150 | .9 { _.___ 9.0 9,340 | 12.7 | 3,324 | 58 | 3539
1,550 4,820 | oo} || 3540
790 b ||t 2,140 || Tl |t 3541
(VI I A U P T N ) RSP MR MO DO A 3542
742 | 120 25 | 1,570 | 282 | 605 | 2,080 50| 1.0 ... 4,540 | 6.17 | 402 | 89 |3543
749 2,070 6.6 3544
784 oo ||l P — 2,020 |ocoe_|ome e 3545
725 1,980 |ocee oo | mmmmn e | e 3546
672 1,840 3547
709 1,950 [-ceeo. 3548
804 2,980 |ocmee_foo 3549
1, 580 684 4,590 |- ||| T T 3550
1,490 4, 400 3551
1,570 4,830 3552
195 60 23 308 | 208 | 169 | 350 |.__.. 3 ) — 1,058 [ 1.44 | 244 | 733553
329 | 140 44 508 | 267! 857 | 735| 28| .5| 7.5|1,919 261 530| 683554
1,640 oo | | 5,170 |oceoo || 3555
660 | 415 | 117 908 | 6227\ 677 | 1,610 | 1.3 | 1.0 | 3.0 | 4,040 | 5.49 | 1,516 | 57 |3556
516 504 |-mem- 170 fom || 3657
922 2, 500 3558
1,250 3,649 3559
1,240 | - 504 1,700 | 3,380 2,325 [ __._. 3560
1,200 | 584 | 252 | 1,801 | 508 |1,690 | 3,140 | .4 | _____ 2.0 | 7,810 | 10.6 | 2,494 | 62 | 3561
108 | 37 17 1 e 120 3562
23.6 8 3563
304 B50 oo\ e 3564
7.4 27 8.3 115 | 146 | 12 69 | .9 L5| .2 419| .57| 102 713565
236 145 | 120 [ 540 720 3566
49.9 42 3567
43.6| 23 6.0 65| 128| 58 38| .8| 2.5 |- 256 | .35 82 | 63 [3568
29.1 29 9.2 18| 130| 31 6{ .8| .5| .1 145] .20 110| 26 |3569
2,270 |oceme| oo 6,470 (.o 3570
1,280 3,410 |- |- 3571
1,240 3,350 3572
1,420 617 4,030 3573
1,390 3,930 3574
1,250 555 3,420 3575
1,190 3,210 - 3576
1,410 3,960 3577
1,780 1,126 | 381 {2,690 | 470 {1,986 | 5,510 | 1.3 | 9.9 |17 [11,900 | 16.2 | 4,380 [ 57 | 3578
1,310 211 3, 650 3579
1,380 3,830 3580
1,520 370 4,470 3581
1,550 4,620 3582
1,450 4,110 3583
997 481 1,788 | 2,300 3584
168 88 22| 305 | 200 270| '355{ .8 |21 3.0 {1,165 1.58 | 310 | 68 |3585
151 60 16 | 244 191|222 245 .7[15 |__... 807 [ 1.22]| 216 171|358
127 188 3587
BET; 200 N FURS NN 292 3588
137 224 3589
148 250 3590
2% 2 6.3 13 | 109| 26 6| 4| .2 135 | .18 98| 223501
21 106 | 14 6l .4 JUNNRR B V10 3502
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Chemical character of ground waters in the Gila River Basin, Graham County d Ariz.,

e do._. - May 31944

[
v.

road bridge
3 | 2
s ~
s IR
z -gu d' Eﬁ;
é Source Location Date sampled = é 85 2L
. - R
2 & |22 |8
a S B
3593 Mrs H. E. Neal domestic well.___| SE}/S“Vsec 3._..| Mar, 12,1943 | 69
3594 | 0. e e -| July 16,1941 | 69
3595 Bryoe Allen domestic well... - NE SE% sec. 3.-__| Mar. 12,1 65
3596 Sa.m Horlocker domestic well. SWI{NEY sec. 10...| Mar. 10,1943 | 60
3597 | D. Steele stock well...__._..... NWHNWI sec. 11..| Mar. 20,1040 | 66
3508 |- . [ o P S do.,._--.-,_______ Mar, 18,1941 | 66
3599 P T U AT : ' MO, .| Mar. 11,1943 | 66
3600 | John Revel unused well _.______._ SE%SE sec. 11....| Feb. 25,1942 | 20
3601 | Freland Moody well. SEVNEfi sec, 12_..| Mar. 9,1943 | 30
3602 | Roy Laytonirrigatmntestwe .-- NE}/SEV sec.12...| May 17,1944 | 38
3603 | O. 0 Hall anused well..o o oeveens SEySWV sec, 12....| Feb. 25,1942 | 23
3604 Mar. 10,1943 [ 23
3605 Dnven observation well, 15-66. ... . 1043 | 18.9 | 15
3606 do.... 13,1943 | 18.9| "8 65
3607 15-59 1943 | 23.7 [ 15
3608 15-59. 13,1043 | 23.7| 8 64
3609 15-60. . 24,1043 | 23.9 12
3610 15-60. - . 9,1043 | 23.9 8 66
3611 Sampled by baliling......_ Mar, 15,1044 | 23.9 ... 60
3612 do. 0 can Oceunana| 23.9 62
3613 8 led by pumpin; 23.9 5
3614 bl by pumping 39| 5 |6
3615 15-61 2451 12
3616 15-61 24.5 8 64
3617 | - 15-61 245 10 66
3618 15-61 2481 10 66
3619 15-61 i 2.5 8 64
3620 15-61 24.5 6 64
3621 15-61 24.5 7 64
3622 15-61 24.5 8 64
3623 15-61 4.5 6 65
8624 15-62. 23.8 ] ——
3625 15-62. N 9103 | B8] 3 66 |
3626 1 15-70 . . SE%SEV sec, 12.___| Sept. 14,1943 8 63 |
3627 15~70. . Oct. 30,1943 12 71
3628 1570 do | Jan. 51944 10 0 |
3620 |« 15+70. 0-—imii 2 Mar. 2,194 8 68
3630 15-76. o .--| May 3,1044 8 66
3631 1570, o Tuly 11,1044 5 64 |
3632 15-70_ - S N . Aug. 30,1044 8 64
N N P
3633 | 1570t S Oct. 30,1044 |.__...| 7 7|
3624 | 15T NEySEysec 12277} Sept. 13,1043 70 {3 73"
3635 1572, : do. Sept, 14,1043 8 62
3636 " 15-73. el ll do.l .. z do____. - 8 62
3637 | 1574 : do —--| Sept. 13,1043 |....._| " 8 63
F S R U M. ‘SEYNEY sec. 12.._[-. . _do, -8 64
3630 1576, .l Ll LY NWYNEYM sec‘. 12..| June 20,1943 | oo [o-enn .
3640 | o 15-76. .o imom PN SO (. 3 Sept. ,9.1943 |- s7) 2 66 |
641 15577 L EW148H17 sec. 1777 Sept. 27,1043 |21 6 64 |
642 AL LTI NWISSEY, see. 12| Sept. B, 1043 |- 2 66 |
3643 1580, o mcom i ia et e | NWIYNEDY Sec. 12 _do. 1.5| 68 |
3644.1 i‘l—’ﬂ)”’i R wigmniemwn| T NEYNEH dec: 13_.| Mar, 23,1043} 205 | 12 " ...
3645 4-59___L_.____. PO [ DU, i -] Sept. 14,1943 20.5] 8 64
86461 T T 14~69_ L. T 11 | dO - _.| Sept. 9,1943 P - 66 1
3647 14-702_ ¢ SE%SE}{ %) Oct. :6,1943 g | e f
3648 | ML o NE%SE $ec. 13| Sept. 14,1043 {4 | e |
3649 | 7 1471000 LAl [ H : - EOct.' 30,1943 {|_..... "8 | 67 !
3650 14710 : i do__ Jan. (51984 |7 4 | 66 |
3651 | Taagl LT T T T dol Mar, 2104 77077 05 ) e |
3652' C 1471 - SN - S I
R
L

PR cenew t maame [ R i Pl
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ANALYSES OF SURFACE WATERS.AND GROUND WATERS 211

Bonita Creek near Solomonsville ‘dnd the Southern Pacific Ratl-

[Analyses in parts per million]
Py ¢at e
= 2 Dissolved | o
88 2 + | = a PN solids 8 8|,
=] o3 o > = o~ o
ARAERE AR R 212
g i g I < | @ Y ~ fwd o 58 = 2]
AL I R IR AR AL 1L IEAR AL
8| 3 | & |88 |2 2= | S| & |8 |&E|88|£%)| 5 E
é‘ o |3 28 | m @ | O |&B|Z|/@A|& |ge|{E &
2.2 115 |...... 5 : 3593
22.8 31 6.6/ 7.3 108 3. ‘4 .8 10| 12Z7| 17| 105 13 |35%4
26.1 105 4 3595
25. 4| 2 3596
27 10| 26 1m| .2| 1.4 105 3597
23.00 30 8.7 6.0 106.] 30 4 11| .18 111 | 113508
26. 8 8 3500
2,430 || 6,720 3600
245 385 475 3601
341 3602
599 1,160 3603
T R4S 1,680 3604
296 464 585 3605
282 575. 3606
325 456 | ... 680 3607
306 | 166 42 | 443 | 424 | 273| 650 4.0 1,787 | 243 | 587 | 623608
J| 607 | 330 80 | 010 | 488 | 6101,510| .7 | Lo| 35 [3.690]502] 1,190 | 623609
492 1,165 3610
393 | 14 49 | 700 | 142| 416 | 1,030 1.0 2,380 |'3.24 | 461 | 77 |3611
393 | 105 49 | 712 | 134 | 417 | 1,040 1.0 2,300 | 3.25 | 464 | 77 |3612
300 | 194 51 | 653 | 513 | 412 895 1.0 2,460 | 3.35 | 694 ) 67 }3613
403 | 206 51 | 670 | 523 | 422 1.0 2,540 | 3.45 | 724 | 67 |3614
414 42 3615
48 N | 3616
331 | 173 48 | 510 | 382 | 318 25| 7.01 2010|273 620 3617
322 3618
329 3619
354 3620
357 3621
354 3622
325 720 3623
428 480 865 3624
344 3625
164 290 3626
223 | 102 34 344 | 276 | 2381 470 | 19| L0 6.0 1,330 |1.81 | 394 65 3627
D7 (R U SRR USSR N N, 570 3628
250 545 | . 3629
473 | 3| 91 583 | 847 393 1,240 11| 5.0{ .2 28103821180 523630
643 | 514 | 135 79| 34| 5541 1,770] .6 58] 2013, 5.20 | 1,840 | 46| 3631
1212 AN FUSN IR 1,520 3632
93.9f 20 7.6/ 173 | 208! 87| 138 10 520 | .72 81| 823633
106 155 3634
298 315 | 276 | 670 3635
260 555 3636
259 535 3637
378 895 3638
492 | oo 1,170 |- ||| e 3639
510 | 262 80 937 | 378 | 445 | 1,580 22 3,510 | 477 | 083 | 67
794 692 1,650 3641
1,480 | jo . 4,560 3642
1,280 3,870 3643
1,370 520 4,000 3644
1,220 3,610 [ . ooefomean 3645
1,280 3,890 3646
1,600 £ 3 O SO MU U MU S 3647
1,380 . 4,030 3648
1,350 | 771 | 221 | 2,210 | 414 1,500 | 4,060 | 1.8 12 |20 | 8980 |12.2( 2,80 | 633649
1,360 , 060 : 3650
1,340 3,960. 3651
1,350 3,980 3652
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

road bmdge
5 | a2
> —
s B |25 2
% 5582 | %
2 Source Location Date sampled é ~d o9
5 =g |4d
E g' 2 o
A I3 3]
Driven-observation well—Con.
3653 14-71 N E}/SEV sec.13...| July 11,1944 4 67
3654 -7l Aug. 30,1944 5 68
3655 14-71 JR [ Oct. 30,1944 4 67
3656 14-72 NEVNWV sec. 13..( Sept. 14,1943 8 65
3657 14-78 SEL{NWIZ sec. 13 do 5 67
3658 14-74 NEYNWI sec. 13._|----_do. 8 66
3659 14-75. SWYNEL{ sec. 13 do. 8 65
3660 | 1476 NWINELY sec. 13.-| Sept. 7, 1943 8 | 6
3661 14-76. - do. Oct. 30,1943 8 65
3662 1476 e e do. Jan. 5,1944 | ... 3 65
3663 14-76. Mar. 2,1944 10 65
3664 14-76 May 8,194 |______ 2 64
3665 14-76. July 11,1944 6 65
3666 14-76. Aug. 30,1944 8 65
3667 14-76. Oct. 30,1944 7 65
3668 | Sam Henry unused welleo ... Feb. 26,1942 | 150
3669 |- oo @O Mar. 15,1943 | 150 |ccoeeae .
3670 | YL Ranch stock well.w.coeeeee .| SEl{sec. 19 ________ Jan. 22,1941 | |oo|emeane
3671 | Brimhall unused well...._....._. SEé/SE}/ sec. 25 Sept. 16,1943
3672 | BilIN: aplerﬂowmgwell USGS461. SEVNEV sec e Apr. 4,1940 | 600 50 73
3673 USGS 462 e Mar. 4,1940 | 200 2 70
3674 Us G __________________________ Apr. 4,1940 | 80 1 71
3675 BenBrownﬂowingwell, USGS464.| N EVSWV Sec. 1--..| Mar. 4,1940 | 80 2 P
3676 LT S __| Apr. 4,1940 | 80 2 7
3677 |acee 0o e [ 1) T, Jan., 7,1941 [ 80
3678 4,1940 | 310 30 70
3679 7,1941 | 310
3680 | Ben Brown domestic well, USGS 466, 4,1941 | 48 feomoo |
3681 | BenBrownflowingwell, USGS467. 10
3682 USGS 468, - oo SWYNWY{sec.1....{ Jan. 90,1941 [_.__._ (R P
3683 | Old Cowboy Corral spring.. -l NWLSEY sec. 2....| Jan. 8 1941 |- G R
3684 | Spring in Matthews Wash .. SWig SW}/ 86C. 5o con|ocoan [ 1, S 3
3685 | Spring at Bear Springs Flat..-... . NWVNEV Es:e(: b S S do. 1
48
3686 | Driven observation well, 22-82..__ SEVSEV sec. 11....| July 20,1943 | . 8 66
3687 do 4 64
3688 22-87. 8 69
3689 22-87 6 66
3690 22-88. 8 67
3691 22-88. 26,1944 5 63
3692 22-89 NE}/SEV sec. 11_._.| July 29,1943 . __. 8 64
3693 22-92. SEY{SEl{ sec. 11.__. Apr. 4,1943 | 18.5| 10 |-
3604 22-92 e e [ [ ug. 13,1943 18.5 5 66
3695 22-93. NEY4SEY4 sec. 11.._ Apr, 4,1943 189 12 ..
3696 2298 e e Aug. 13,1943 18.9| 7’8 63
3697 22-97 SEVNEV sec. 11 . Apr. 51943 | 24.1 D P
3608 22-98_ NWVSEV see. 11 _|--—__do______. 239 10
3699 d Sept. 1,1943 [ 23.9 8 68
3700 | S. L. Claridge irrigation well_...__ Apr. 18, 1944
3701 ... dn Apr.
3702 |- Apr.
g’;ﬁ S. L Olaridge stock well ... Feb.
3705 (- ﬂn 27, 1944 .............. 67
3706 | Ed. McEuen drilled well._....__ 27,1942 | 30
3707 | Driven observation well, 22-10. ... 1,1943 | 187 10
3708 {-.._._ do. Sept. 2,1943 18.7 8 71
3709 do. May 26,1944 | 18.7 7 65
July 28,1943 5 64

3710 22-11
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between the mouth of Bonila Creek near Solomonsville and the Southern Pacific Ratl-

at Calya—Continued
[Analyses in parts per million]

- o
é,:’ g | 2 . | Dissolved | o 5
L] 0 o I e I B e soli .| 2 s
8x ) g g2 85| S e Bz |¢ g0 | 8 |z
Sd~| ¥ | B 2 ol @& & | A\ .. = | 852 ]
e i) E=] < @ Y ~ 8q 858 = -
se0 | E |29 /88 (%8| = | § | € 2|2 (2888|2882
o s ~ . S =] S =1 @ <
Eaaauggagaaﬁgsagéﬁég
@ o | & 23 | A @ | O Bla | A | & gl a &
1,380 4,060
1,380 4,100 |- oo e e
1,390 4,150 —-—-
1,000 2,560 |-
1,180 3,290
1,330 . 3,860 [ooooo oo oo | ———
{,g% 1,002 266 | 2,167 | 471 [1,576 z,ggg .2| 7.5 6.5}9,670 | 13.2 | 3,590
il el
1,550 (1,050 201 | 2,380 | 446 11,710 | 4,850 .2 5015 10,510 | 14.3 | 3,820
1,580 4,800 |l
1,560 4,770
1,560 I 4780
1,570 : 4,780
1,570 4,800
1 1,530 L - N DO (SN
1 764 700
1 804 2, 5] 7.0[ 1,998 | 356 {2,930 730 2.2 | 10|40 5,850 | 7.96 35
19.1 24 9.6 <10| 79| 2 5 .5 99 [ .13 99
761 | 406 | 121 | 1,182 | 563 | 838 | 1,940 | L7 | 7.7 | 9.0 | 4,770 | 6.49 | 1,510
80 | 124 es| 138) 2.2 |eooocfooon .- 48
35 148 20 69
25 130 3 9 42|l 42
81 162 95| 104| 59 14
107 132 90| 212 23 |-l 132
76.2 50 92 152 60| 8| 104| 5.5
243 115 | 280 550
106 47 6.6/ . 166 | 122 |,103 2056 | 3.1
83,2 8.3 147| 163 | 77| 133| 4.6
214 | 104 12 326 | 102| 242 | 48| 20
241 97 12 401 | 125 | 276 | 50| 4.8
186 66 6.1/ 330 151{ 201 | 400 | 4.1
25.6| 25 10 18 144| 13 51 1.3
37.8] 34 7.9 43 | 205 16 15| L6
198 84 24 310 | 352 153 | 375| 1.5
282 ||l _| 510
270 [em e 590 |-ceee-
250 118 35 374 | 276 | 250 540 [ 1.5
7% T NS SRS (SVURIP [ N 810
229 109 28 356 | 343 [ 190 480
484 | 316 7 628 | 387 | 382 1,245
251 65 560 | 320 | 342 | 1,055
ET (20 I I N 324 |.._.__ 9
| 646 | 291 | 117 975 | 369 | 453 | 1,810 3,830 | 5.21 | 1,207
506 398 1,630
by (: S (R I 203 ... 620 -
279 | 172 35 373 | 283 | 259 | 625 1,604 | 218 | 573
b o2 T PR R AR PRI S 610 ||
285 e e[ e 635
by T SRR SRS B PR, 640 |- |ooeee
284 | 132 35 434 | 233 | 287| 655| 1.5| .5| .5|1,660|2.26| 474
273 | 152 38 382 | 236 | 245| 650 1, 215 | 536
D7 S R [ I 249 |.____| 550 |- I
490 | 396 74 600 | 202 569 | 1,250 [ 1.0| 1.5 .23,040 | 4.13 | 1,290
167 95 20 237 | 235 | 152 342 o] 962 1.31] 319
120 femmm oo fomome | | 270 L7 S I
129 |- SR DR ST 204 |-mn -
117 70 22 163 286 | 131 | 174 11| .0 .2| 702 .95 265
427 250 64 599 | 278 | 447 | 1,060 1.0 2,560 | 3.48| 887
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-Chemical character of ground waters in the Gila River Basin, Graham Couniy, Ariz.,

3 road bridge
1 .
= @ @
. i , e | 88|35
2 N o |3 g PN
- - LR , -
2 Soures Location " Detesampled| °& | 2§ | 88
—g o | 2 Lo
< =] M 3]
Driven observation well—Con. '
3711 22-11 - SE%SEV 86Cs 12....| Jan, 6,1044 ] 67
3712 22-11 Apr. 24,194 8 58
3713 22-11 3 67 .
3714 22-11 5 73
. 3715 22-11 4 73
3716 22-15. 4 60
3717 92-15 3
3718 22-16. 15
3719 22-16. 8 76 .
© 3720 22-16. 8 60 |
3721 22-21 8 79
3722 1 922-21 3 62 :
373 22-22 8 mn;
3724 22-22 3 75
3725 22-22. b 62
3726 22-22. : 8 | 54
3727 22-22 4 54
3728 22-22 4 64
3729 22-22. 18 73
3730 22-22 , 6 | 75!
3731 22-23 NEYSEY{ sec. 12...| Apr. 2,1943 | 24 10 H
3732 22-28. SWYBSEY sec, 12....| Sept. 2,1043 | ... 8 74
3 22~28. e | e do. pr.. 25,1 N 3 58
3734 22-29. S FU do. Apr. 4,1 2.5 10 "
3735 22-29. do Aug. 3,1943 | 2.5 8 70 .
3736 22-31 NE%SE% sec.12___| Apr. 4,1943 | 20.4 ] .
3737 22-31 - Sept, 1,1943 | 29.4 6 67
3738 22-31 SR T . Apr. 25,1944 | 20.4 (] 65
3739 22-36. SW}/SEVsec 12| Apr. 2,143 | 2.5 16 -
3740 22-37. | Apr. 41943 | 2.4 1 {eeemee
3741 22-38 sec. 12___) Apr. 3,1943 ] 18.5 7
32 | 243 SEV§W 500, 12 -|-e. 0| 18.5| 8
3743 22-43. » Sept. 1,1943 | 18.5 8 68
3744 22-43 dn Nov. 2,1943 | 185| 15 68
3745 22-43. . - do. Jan. 6,194 | 18.5 8 65
3746 2243 do. Feh. 10,1944 | 18.5 .
3747 + 22-43 N do. ..| Mar., 3,194 | 18.5 10 64
3748 ' 22-43 do. Apr, 25,1044 | 18.5 8 64
3749 22-43 do. _-| Sept. 1,1944 | 18.5 8 69
3750 2244 e do. .| July 29,1943 8 -67
3751 2245 NWVSE}/ sec. 12_._| Apr. 3,1943 6 5
3752 | 2251 = V‘swy sec. 12| Apr. 21043 | 18.6| 1 |-
3753 o ) U P .-| Sept. 1,1943 | 18.6 8 68
3754 22-51 _____dh | Apr, 26,1944 | 18.8 10 61
3755 22-52 do. Apr. 3,1983 | 185 15
3756 2252 e | e dn Sept. 1,1943 | 18.5 8 67
3757 by R [P Apr. 26,1944 | 18.5 6 64
3758 22-53 SW% sec. 12___ July 28,1943 5 67 |
3759 22-60. SW}/ sec.12....| Apr. 4,1943 | 23.8 5
3760 22-60. R o_---.-_-,-_-_-_, Sept. 1,1943 | 2.8 6 87
3761 2260 e e @O e Apr. 26,1944 | 23.8 2 66
3762 22-61 NEVSWV sec. 12__.; Apr. 4,1943 | 18.7 b X J .
3763 2261 et oo do-__._-_---___-__ Aug. 13 1943 | 18.7 8 67
3764 22-62 Tuly 281943 : 5 67 |
3765 22-63 Apr. 4,1943 | 23.9 6
3766 - 22-67. SW%SW% sec. 12.._.| July 30,1943 8 64
3767 22-67. do. Apr. 26,1044 6 64
3768 + 22-88. Apr.. 3,1943 8. 15 -
3769 22-68. Sept. 1,1943 | 18.7 8 66
3770 22-68. Apr, 26,1944 | 18.7 8 64
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between the mouth of Bonita C’reek near Solomonsville and the Southern Pacific Rail-
at Calya—Continued
[Analyses in parts per million]

% Soal I
I @le ~ Dissolved | o )
853 ? o PN LN = P I soli 8o g s
=% © | g g2 |8S[o | S | & z |8 g3 |38 |2
S¥~ EslSlse| 2] g |2 |% |8 gales| 22|22
80| 8 | BE|sEl e | B |2 2|22 |28|55 8|2
S e S B~ ot & S S ‘ ] > 51 b
2| s |Flgulz |22 |2 2|5 |58 Bzl 28| 5 1%
‘'@ o |3 232 |\ @ |0 |mla|ma|a" |[63a ~ | <
a5 | 152 | a2 | s10) 3] 30| 70| 14| 10| 6of1owm| 264 ss2| e7|zm
419 | 232 | e | 60| 302|448 | 1,020] 10| .5 |eer- 2,520 | 343} 6l 13712
89 |: e 1080 |- - 3713
b T e T T 600 | 1o | L0 | 35| 680 | 22| 343 |76 | 3714
208 855 ans
148 270 3716
130 |80 [ie | ao0 |Tme | TiaE | 208 5 70 | 108 ae e | 31
308 | 183 | 50 | 401| 326 2051 680 5 1,770 | 241) 62| 657|378
165 . 280 3719
24 [T B R— R 1,080 | S— 3720
443 s o |eso b 3
ss BT || BT o8 | h | a0 | 4| R0 | TE (430 | as 8| e | am
108 57 3487 5% | Ta0a | a0 | 10 50 | 1160 |16 2ea [T | 3vad
372 | 100 | 51 | 56| 3s0| 374| 85| 14| L0 50 3,03 708| 63375
g2 ool 705. - 37%
o ob24 7B Re | eS| ass | Ees | 1,340 | B |0 3,260 | LB 1150 | w372
| 542 . A 10350 |t o [T . 3728
bws |1 [ e | 30 | 4 | 1, 18710 | 50| 5620 | 356 610 | 72| 3729
D168 | 36 | 10 | 3] 27| 17 31| 19 934 | 1.34]. 131| 843730
T 28 I 251 | 310 3731
1 N 3732
S A N A N 17100 3733
287 310 |00 610 3734
T 185 [T 3735
316 | 14 | 28 | o618| 281 | 87| w06 10| 15| 1,701] 244 ‘a00| 743736
o016 | 437 | 107 | 1,653 | 412 1,800 | 2,060 | 20| 30| 50| 6260 851,50 70 |3737
384 | ' 855 |: 3738
335 | 312 766 |-t 3730
27 261 F1 3 A — 3740
218 o4 440 3741
B S A N— 301 |7 F7 I R 3743
05 | 5 — S S P AU N A A 3743
a7 |70 | e | e | 3245 | Lo [T 35s0 | 3aal e | avae
360 | 865 3745
260 |oooo. 208 842 ||l 3.2 3746
357 865 3747
364 8% 3847
46 1,020 3749
296 670 3760
304 | 164 | 40 | 42| 207 80| es5| 1.0] 10| vo|n7s| 238 sm| e |31
270 307 580 3752
57 500 3753
306 70 3754
321 301 730 3786
322 324 72 — 3756
391 950 3757
291 |42 RS | e | 07| 460 o I I VY
248 318 53 3759
263 218 595 3760
263 610 3761
456 240 R | RA|aza | 880 ] 1,120 i 57670 |3 a3 | 930760 | 3762
29 420 1,035 3763
230 3764
248 353 530 3765
114 190 3766
286 |17 |43 |2 oe | 226 | 610 | I¥ IR | TTiT|i)3m07| 1ss | eoz |TE0 | aver
307 349 3768
320 73 3760
328 ™0 37M
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Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,

‘ road bridge
= a @
Ll
s LR
z | 33| &R | 22
2 Source Location Datesampled | ~ & | ¥H | o&
17 =SS al,
o & |3E|=8
'?ﬁ' 13 2 °
<: A el 3]
Driven observation well—Con.
3771 22-69 NWI{SW1{ sec. 12...| Apr. 4,1943 | 18.8 [ 0
3772 3 () Y I do__ -| Apr. 51943 | 23.9 10
3773 22-74 SWVSW}/ sec. 12.... pr. 3,1943 | 18.7 .5
3774 22-74 .| July 30,1943 | 18.7 8 66
3775 22-T4 e QO Apr. 26,1944 | 18.7 4 64
3776 22-75. o0 __{ Apr. 3,1043 | 18.7 6
3777 2275 do. - Sept. 1,1943 | 18.7 6 67
3778 22-75 Apr, 26,1944 | 18.7 6 64
3779 22-83 NWVSW}/ sec. 12__ July 29,1943 8 65
3780 22-84 eeee @O | Apr. 5,1043 | 18.8 12
3781 | Bert Hinton irrigation well._._____| SEXNWI{ sec. 13.._ May 12,1940 | 76 68
3782 | Bert Hmton domestic well M g; 68
R. Knowles ﬂowmg “well. - 810 b2 R .
do... 810 |oemeee- 83
810 |oeoeo- 82
H. A, McBeath stock well-__-_..--, gg
Diiven observ ervation well, 22-3 23.3 P —
23.3 [coceaae 68
do.-. 23.3 1 65
-do.... 23.3 1 54
-do.... 23.3 1 54
do.... 23.3 2 58
do._.. 23.3 L5 62
3796 |--.-.do.... 0 ceccomccaae-| Aug, 30,1944 { 23.3 1 63
3797 |-—-.-do-. 0ccceeeecee—ea-—| Oct, 31,1044 | 23.3 1 63
3798 22-5 0. Apr. 2,1943 | 22.2 L S (R
3799 22-5 0. July 29,1943 | 22.2 4 66
3800 22-6 0 Apr. 21943 | 23.5 7
3801 by X R [ do. Sept. 1,1943 | 23.5 6 68
3802 228 e e do. T u]y 14 1944 | 23.5 1 70
3803 22-7 SWi{NE sec. 13...| Apr. 2, 1943 | 23.4 5 .
3804 b7 RN [ do.. Sept. 1,1943 1 23.4 8 68
3805 b7 S . dov. May 25 1944 | 23.4 6 67
3806 22-8 NEVN E1{ sec. 13--. Apr., 1,1943 | 23.9 10
3807 22-8 Sept. 1,1943 | 23.9 8 65
3808 22-8 May 25 1944 | 23.9 5 64
3809 229 -do -| Aug. 3, 1943 | 8 72
3810 22-9_. do. Apr, 27,1944 |_...... 3 64
3811 22-12. SEVNEV sec. 13.-.| Aug. 3,1943 |-.._._ 8 67
3812 22-12 oGOl May 24,1944 |_______ 5 65
3813 22-13. NEVNE}/ sec. 13._.| Apr. 1,1943 | 18.6 [ PR
3814 P70 % SR (RS o { o EE RO Aug., 3,1943 | 18.6 8 71
3815 22-13 e | e do May 251944 | 18.6 7 64
3816 22-1 e e ----.do 6 65
3817 22-18 SW/N El{sec.13_..| Apr. 2,1943 | 18.6 b {1 S O
3818 22-18 e do--_----_ — Sept. 1,1943 | 18.6 8 65
3819 22.18. May 24,1944 | 18.6 9 65
3820 22-19 Apr. 1,1943 | 183 1
3821 22-19 Sept. 1,1943 | 18.3 3 68
3822 22-19. May 25,1944 | 18.3 3 66
3823 2220 e e |emeedO {0 JUSR ORI 7 66
3824 22-24 Apr. 1,1943 5
3825 22-24 Sept. 1,1943 4 65
3826 22-24 May 24,1944 2 66
3827 22-25. Aug. 3,1943 8 64
3828 22-25___._. May 25,1944 6 63
3829 22-26_ NW}/N EY sec. 13- Aug. 3,1943 8 66
3830 22-26. May 25,1944 10 65
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued
[Analyses in parts per million]

ey L~ -]
-% = 35"1 © Disslo}l:ed E g
g = ~l=2]l8 | ~|38|= soli s| 8 | s
sx |c |8 |82|8|s|S|Elg |8 |82
e Fa Y |20 | <= ) ) ~ < b s o 2]
30| 8188 |ma el | € 8|2 |5 |85|B8 TS| 2 8
BSe. | B %AE 22 [s7| & ] 8 g 2 | B2 |95 | B8 | 8 | 3
88| = B l= |51 =2 | 2|£|5|k8|E8|s 5 | 8
& o | = ®g | A & O 1R |lz |8 |~F g B &)
304 342 685 |..._. 3771
236 271 | 500 3772
255 | 125 | 85 | 370 | 393 | 180 | 545 |- Lo | 1,450 | 108 | 456 | 64 | 3778
172 315 3774
253 555 3775
316 352 725 3778
258 565 ||| T T 3777
207 7156 | 30 | 443| 327 | 270 | 680 | 1.5 0 11,750 | 238 | 560 | 64 | 3718
[T S OO M R N A, 1,365 3779
230 270 T A M, U O B 3780
20 22| 10| 112 ¢8| __:__{3781
67 8| 60| 8 [Ti{ s 120 3782
18 |76 | 23 | 204 | 151 | 106 | 282{ .7| o | 30| 856)1.16| 284 | 6l |38
2,217 | 127 | 89 | 5170 | 479 [1,021 | 6,750 14,200 [10.4 | 683 | 94 | 3784
2,220 - 3785
2,230 | 138 | 88 |5100 | 476 (1,010 | 6,800 | 42| 7.4 |16 [14,400 [19.6 | 706 | o4 | 3786
65.4 93 3787
59.8 34 81 83{ 161 60| 71| 1.2\ 725| .4| 330 .a6| 118| 60 |3788
115 202 196 3789
S0 P NS N N B 202 3790
128 | 80 | 190 | 160) 27| 2| 22| .9) so| 80| 73|roi| 28| 573w
404 | 204 | 44 | 604 | 3e2| 789 | 75| 4.4 50| 8.0[267 (363 690 693792
490 | 414 | 85 | 640 38 | 7 [L,190 | 21| 85 ... 3,270 | 4.45 [ 1,380 | 50 | 3793
454 LO70 || I ) 3704
345 |20 | 61 | 303 | 300 | 303 | 790 | 1.4 | 85| 2.0 (2,060 | 2.80 | 925 | 48 |3795
R17 S U IO S 830 3796
190 | 114 | 27 | 254 | 257 | 223 | 355 5.0 1,100 [ 150 | 306 | 58 | 3797
120 | 42 9.8 22| 348 | 123| 168 " 5| 10| Tmar|tToz| 46| 783798
366 910 S 3709
137 23| 216 3800
100 |ommmee || 146 [oeeeee 3801
S N N E, 124 |00 3802
152 234 255 3803
FUT: S PO N I 226 3804
142 230 |-~ 3805
106 252 154 | 3806
103 || 146 3807
130 (22T 206
00.4 55 | 16 | 145 | 257 | 100 | 144 5 587 | .80 | 204 | el |3809
108 162 |- oL T 3810
137 . 220 ||| 3811
187 b 211 J (RPN SRR EURPRRNY FRUUISIN [SVURURN IR RN 3812
126 293 I P SO I 3813
111 B NSO OO SN N 156 3814
ST T Y ) N 72 O N S A OO M 3815
115 168 3816
164 319 G728 P MO UM O I S 3817
T O N 17 O NS N 3818
42 |74 |19 | 218 | 822 | 164 | 212{ 15| 0 27| ed7 (115 | 262 b4 | 3819
12 | 45| 12 | 23| 30t| 120} 22| 23| .5 793 | 108 | 162 ] 77|38
121 [T Y R NN AR SN IS M 3821
TS VO U RO MO 164 | 3822
18 | 59 | 17 | 182 | 301 | 127| 164| .7| 0 5| e | .95 | 217 | 5 |3823
137 290 G211 J) I SN R IV AR N R 3824
143 7 Y N Y O I
b\ S SR IO SO IV 285 [ocoee| oo oo 3826
168 ;) P )t M N BT
138 50 | 12 | 249 | 330 | 139 | 204 | 23| 0 5| 823|112 | 174 | 76 | 3828
140 o — 3820
120 1oL ZTITTTT ] O R M e 73 M S S U N U M 3830
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Chemical character of ground waters in the Gila River Basin, Graham County, A zz.,
road brid ge
* 5 (8.2
L -~
s NELRE
z 53 |88 | 22
.a Source Location Datesampled | © 8 v'g s &
e T ~
g g |=&|8
(=] P 3
Driven observation well—-Con.
3831 22-27.....-.-. . P NWVNEV sec. 13..| Apr. 14,1943 13.3 8
3832 22-27 .- _--__ Sept. 2 13.3 8 70
3833 22-27. May 25 1944 13.3 66
3834 22-32 SE%SW% sec. 13| Aug. 2,193 3 64
3835 22-32 . do May 24,1944 1 65
3836 22-33. NEYNWY sec. 13_.| Apr. 1,1943 | 18.5 5
3837 22-33. do Sept. 1,1943 | 18.5 8 63
3838 22-33. May 24,1944 | 18.5 6 64
3839 22-34 Aug. 38,1943 8 67
3840 22-34. May 25,1944 4 63
3841 22-35 July 30,1943 3 69
3842 22-35. Apr. 25,1944 1 62
3843 22-39. Apr. 3,1943 | 24.1) 10
3844 22-39. Sept. 1,1943 | 24.1 8 64
3845 22-39 May 25,1944 | 24.1 7 65
3846 22-40. Apr. 3,19431 23.4} 15
3847 22-40. Sept. 1,1943 | 23.4 8 62
3848 22-40. May 24,1944 | 23.4 8 63
3849 | 2241 Aug. 3,1943 8 66
3850 22-41 May 24,1944 5 66
8851 22-42. do. Apr. 3,1943 | 187 5
3852 22-42 do. Sept. 2,1943 | 18.7 N 5
3853 22-42 do Apr. 26,1944 | 18.7 .25 65
3854 22-46. SWYNEY sec. 13...| Aug. 2,1943 8 66
3856 22-46. do May 24,1944 5 65
2856 2247 SWYNW sec. 13| July 31,1943 8 67
3857 22-47 do. Nov, 3,1943 5 66
3858 2247 do. Jan. 6,1944 4 65
3859 2247 do Mar. 3,1944 5 66
3860 22-47. do. May 3 ,1944 |_______ 2 66
3861 2247 do. July 14,1944 2 68
3862 22-47. do. Sept. 1,1044 2 67
3863 2247 do Oct. 31,1944 2 67
3864 22-48. do. July 31,1943 8 67
3865 22-48, do. Nov, 3,1943 |.._._..|] 4 66
3866 2248 do. Jan. 6,1944 5 65
3867 2248 ——— do. Mar. 3,1944 5 64
3868 22-48 do. May 3.1944 4 64
3869 2248 ao. July 14,1944 4 65
3870 2248, do Sept. 1,1944 3 65
3871 by L T S Oct. 31,1944 4 65
3872 22-49. NEVNWVsec 13..} Sept. 1,1943 8 68
3873 2249 Nov. 3,1943 12 68
3874 2249 dn Jan. 6,1944 8 66
.3875 2249 ao. Mar. 3,1944 5 64
3876 22-49. do. May 3,1044 | ______ 8 63
3877 2249 do. July 14,1944 3 64
3878 2249 do. Sept. 1,1944 8 66
3879 22-49. do. Oct, 31,1044 10 69
3880 22-50. do. Apr. 2,1943 | 18.5 5
3881 22-50. do. Sept. 2,1943 | 18.5 5 66
3882 22-50. ao. Apr. 26,1944 | 18.5 2 66
3883 22-56. SWI/NWY{sec. 13._.| Apr. 3,1943 | 24.2| 12
3884 22-56. do. Sept. 1,1943 | 24.2 8 65
3885 22-56, do. May 24,1944 | 24.2 66
3886 b o (S, NWVNWV sec. 13.) Apr. 38,1943 | 23,9 | J O
3887 by i (PRSI Sept. l 1043 | 23.9 8 63
3888 22-57 dn May 24 1044 | 23.9 [} 64
3889 22-58. do. | Aug. 5,1943 8 68
3890 22-58. ado. Apr., 26,1944 |____. .| 2 66
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

879751—50——15

43 32 |2 3
8= =1 - Dissolved g
23 a + « —~ = > ) solids L =
L=P=] ) ~ = = ~ = - 3
EX 1S |8 [B2lS8|ls| S |E|g ]S 28 B2
8MA = 2 g’ E-15) 1) © @ < (&) " By 42 S8 @
swol B 123 88 |5\ 2 |2 || 3|88 88| o) %1%
g8°| 5 |E9(BH || 8| E |5 |2 |s|BE|23| %8 |8
She | S (B (22|52 | B || E| 8|25 |g5|Re ¢
28R | = 240 |3 |2 |2 |E| &8 |52 |88|5° |5 |3
@ o | & as | m @ o Bl Z | a | A" |e8| = A
153 307 255 3831
297 680 3832
135 220 2833
315 685 3834
194 350 3835
17 N A F 327 246 3836
155 | 255 SN NN S N 2837
132 44 12 238 | 310 | 123 | 204| 23| .5| 20| 776 [ 1.06| 160| 76 |3838
186 360 3839
163 295 3840
456 296 1,125 |- 3841
333 | 158 38 522 | 202|349 "765 | 1.4] .5 1,980 [ 2.60 [ 550 | 67 | 3942
207 | 132 27 278 | 326 | 198 | 405 1.0 1,202 | 1.63 | 440 | 58 3843
190 350 - 3844
158 265 3845
200 329 375 IS 3846
157 270 |- ||| 3847
154 260 2848
396 955 » 3849
314 | 179 43 444 | 203 322| 730 | 1.5) .5 .5|1,870| 2.54| 644 | 60 |3850
312 306 700 3851
405 985 3852
326 750 3853
165 275 3854
154 250 3855
158 oo 3856
151 | 116 29 1166 281 | 155 | 265| 1.1| .5| 6.0| 871 | 1.18| 408 | 47 |3857
153 266 3858
142 248 3859
150 230 3860
143 236 3861
142 234 3862
142 235 3863
237 495 3864
189 86 25 | 206 310 | 172| 370 | 23| .5|713 {1,100 | 1.50 | 318 | 67 |3865
180 342 |\ 3866
190 v I T IS M N 3867
190 355 |- Tl 3868
196 | 375 3860
203 395 3870
160 275 3871
412 |TTTC 905 (|- T 3872
384 22471 56 | 552 202 | 301 | 950 L5113 |2,320 316 790 | 60 |3873
352 840 3874
288 | 160 | 39 | 429 320| 284 660 1.5( .5| .2/1,730)2.35) 560 62 |3875
282 620 3876
266 575 3877
278 600 3878
343 | 188 46 | 408 303 | 356 | 795 1.0 2,030 | 2.76 | 658 | 62 | 3879
276 205 585 3880
384 .| 203 930 3881
347 | 203 48 | 498 302 38| 85| 1.0| .5| .2|2080 |28 | 704| 61 |3882
350 281 880 3883
326 745 3384
237 ) 490 3885
306 313 705 3836
284 635 3887
219 . 440 3888
357 855 3889
282 1 150 33 417 20 12021 6351 151 0 611,660 12261 5101 6413390
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Chemical character of ground walers in the Gila River Basin, Graham County, Ariz.,
road bridge

= a @
@ —~ |t
=
s B | S8 18
z . 2| 88| 22
2 Source Location Datesampled | & | ~F | @ &
g' e Tk as—
f MY
< =} gl 3]
Driven observation well—Con.,
3891 2259 e NW YNWY see. 13- 2 65
3892 22-64 do. J 8 66
3893 22-64 do. b 65
3894 22-65 do. 3 67
3895 22-65. do. 2 61
3806 22-66 do 10 |aeoe
3897 22-66. do i 8 67
3898 22-66. do_.__. 8 65
3899 228 e do. 6 68
3900 22-73 do. May 24,1944 |..____. 5 60
3901 22-71 NEVNEV sec. 14..| July 81,1943 [_______ 8 66
3902 22T | e N 3 65
3903 22T dn 5 65
3904 22-T1 e e do 8 65
3905 22-71 | e do. 5 65
3906 22-71 eeeea-do. 4 66
3907 22-71 do Sept. 1,1944 | 3 66
3908 22-71 do. Oct. 31,1944 |. 4 66
3909 2272 e [+ 1o Aug. 2,194 8 64
3910 22-72 do May 24,1944 "~ 5 63
3911 22-79. do. Apr. 2,1043 8.5 7
3912 2279 e do. Sept. 1,1943 | 18.5 8 63
3913 22-79. do _| May 23,1943 18, 5 63
3914 2280 e do. Aug. 2,1943 |_______ 8 65'
3915 22-80 o e do May 23, 1944 |- 5 61
3916 22-86 do. July 31,1943 | ______ 8 65
3917 do. May 23,1944 | ______ 3 61
3018 Paul nggms irrigation well_____._ SWYNEL, sec. 24...| July 18,1940 | 80 [1,500 70
3919 |._ do. May 3,1943 | 80 |1,500
3920 ﬂn do. Mar. 16,1944 | 80
3921 | T. L. Willis unused well..____...._ SEY{SW1{ sec. 24.___| Mar, 17,1943 | 77.8
3922 | U. 8. Grazing Service well_. SWVSW}/ sec. 31.__-| Jan, 30,1944
3923 | Pat Hinton domestic well_.__.____ NES}(NE% sec. 36...| Mar, 29,1940 | 75 (... 7
T.5 R.22E.:
3924 | YL Ranch stock well- oo oo ___ T SWVSIEEV 4 sec. 18--._ Mar. 6,1940 S—
3925 Stoqk well in Telegraph Wash.____ W}/NW Y sec 2o Ia.n. 16 1941 | 10 Jaeeoooo}oeeee —
3926 | Spring from gneiss. ... ... SWlisee. 31 ... 3
T.78., R,22E.:
3927 | Tripp Canyon Spring___.____.____ Tsfcs. 30 e May 3,1944
3928 | Sprin; E in Goodwin Wash_..._......{ N E}/NWV sec. 33.. Mar. 6,1940
3929 | Roy Layton stock well.—.___.___.| SEl{sec.35_ . __.._ May 9,1944
T.58,R.21E.:
NW{SWI/ sec. 24 Mar. 6,1940
swyNEy‘ sec. 2| oo oo E- &1
;)swy“ see. 35| Tau, 17304 | 418
R 21 E.:
3034 | Halliday Ranch east well_.__.____ SE / SWY see. 8o |oenn do. 14
3035 | Halliday Ranch stock weil.. NEYNEY soc. 10 |-oood0ooen 18
3936 | Fault zone warm spring-....o.o.... NWI/NWY see. 15..| Dee. 11,1940
San Carlos Indian Res-
ervation:
3937 | Goodwin SpPring. - - ceeeccemeae Near Geronimo, Ariz.| June 4,1942 [__.._. 400 74
3938 |.eoo. do.... do.-.. Aug. 24,1943
3939 --do.... do-... Jan. 5,1044 71
3940 do- do.... June 14,1944 70
3941 | Goodwin Spring (pool outlet).._. do.... do 70

4 Samples taken during drilling.
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between the mouth of Bonita Creek néar Solomonsville and the.Southein Pacific Rail-
at Calva—Continued

[Analyses in parts per million}

a8 T g | @ 2
8 M 1 Dissolved s g
2F | = ctle|lzlal~|3| 2| stias [E |Z]s
a% ¢ g o3 = 3 O 519138 58|13 (=2
84 Sle (8|sslal T (Yl 2g2lalia 121501 8
S5l g | ge Slsl 2 lg| s 5858823z |4
Sec| 2 |65 |BB |8 3 E|E | E|E a2 |50 05
s8R | 2 |2° |28 |2 || S |2 |5 |8 |58 88 E |5 ¥
o o | & ad |m a | O |B|Z|a &% |=8]|F a |!
368 .o 895 3891
402 |2 905 ] 3802
247 |7130 | 337|364 | 306 | 262 30| 15| 5| 2.0 | 1,450 | 1.97 | 485 | 61 | 3893
289 650 : 3804
337 800 3895
227 | 107 | 20 {s33¢ | 286| 108| 4w 1.0 1,285 | 1.7 | 386 | 65 [3806
277 615 3897
310 730 3898
367 | sss 3899
403 |7 508 | 302 | 426 | os5 | 1.0| 5| .2| 2410 |3.28| 984 | 53 |3000
328 775 3901
352 | 334 | 67 | 233 | 302 | 32| sso| .7| . 2,000 | 2.84 | 1,110 | 20 | 3002
356 880 3903
.339 835 3904
336 850 3905
524 760 3906
208 | 252 | 49 (317 | 320 | 283 | 680| .9| .5| .5 1,740 | 237 | 830 453907
28 570 3008
469 1,105 3909
370 890 3910
432 251 1,115 3911
407 035 3912
308 1,010 3913
264 |- 575 3914
306 630 |- 3915
530 406 | 462 | 1,355 3916
431 |74 77 |556 | 334 | 404 | 1000 [T L0 L5 | .4| 2580 | 5.51 | 1,030 | 54 | 3917
51 B 14| 7 1790 3918
53.7 60- |- : 3919
49.7] 32 7.4 86 | 12| 52| 54l 16| 200 286 | -39 | 110 | 56 | 3020
50.9 S5 107 » 3021
20.2 2@ |13 731 | 9|15 5170 | 25| 5| w7 | .24 | 104 | 40 |3922
54 23| 16| 49] L8| Lo 120 3923
28 137 32 8 4| 45 112 3924
50.7) 55 | 2¢ | 24 | 23] 42) 13] L2 204 | (40| 286| 183925
562 6 | 2| 37 | 20| 59| 19| 26 332 | .45| 26| 25(392
2.9 32 9.0 98| 120 2 5 0 13| .19 17| 153027
60 | 7| 14 [<t0 | 28] 6| 14 350 | .48] 250 3028
93.7] 8 | 26 |i00 | 386 120 30| .7|80 | 20| 63| .85| 324 40 3029
27 71|24 71 7| 47 99 3030
2 122 | 40 5{ .1] 20 105 3931
17.3 710 0.6| 14| 5733 5 .7 97 | 187|873 3032
37.6] 40 | 13| 4o o252 2| 2 e | ‘24| 53] 6{3033
0.2 12 6.6/<10 2|2 5] .3 64| 00| &7 3034
317 32 | 12 [<w0 85 | 49 10| .8 1361 .18 129 3035
25 | 24| 18 .42l 133) 990] 1 1201 .18 | 134 | 13036
541 26 7.8 79 | 14750 62| 18| 2.0 300 .41] 95| 643037
49.8 54 3038
471 51 3039
50.6 26 5.2 75 | 180 [ 46 58| L2 [ 35| T2 | a2 .38 86| 653040
172 IR NN ARG RN SN N 18 A AUt SRR A S SR SV -7
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WATER OF GILA BASIN ABOVE COOLIDGE DAM

Chemical character of ground waters in the Gila River Basin, Graham County, Ariz.,
road bridge
— 12} [
] B ] =
s E |28 8
Z v | &8 | &2
2 Source Location Datesampled | & | ~H | @&
a rind g o g‘u
'3 ’ g' 2 & )
< (=] > 3
3942 See%age in Gila River channel. ... Black Point, Ariz... Mav.rd 31,1944 1 7
3044 | Driven observation well, USGS 16. Near Bylas, Ariz___.| June l_é“léiﬁ— 16
3945 USGS 17. do.... June 12,1940 14
3946 USGB 18, do--- June 11,1940 14 64
3947 USGS 18 e eeeeceemm come Q0 eaevnmccceena. | Nov. 9,1943 14 67
3948 USGS 20 o...- June 13,1940 19
3949 USGS 21 @O e do_._____ 20 69
-3950 | U. 8. Indian Service domestic well. At Bylas, Ariz. . ... Mar. 8,1940 500 40
3951 | U.S.Indian Serviceirrigation well.| Near Bylas, Ariz____| Aug. 6,1941 105 66
3952 Publlcs ¥) gwell, Bylas, Ariz_.__| At Bylas Ariz....._| Dec. 22,1941 537 78
3953 erviceirrigation well .} ... _do. . .ccooem . July 16,1941 100 66
3954 Spring in limestone, USGS 29_..... I%f%ﬂ?s northeast | Dec. 22,1941 [.._._ 250 67
of Bylas, Ariz.
3955 USGS8 80-cecceocaaencaemea--| 1 mile northeast of | July 12,1940 600
; Bylas, Ariz.
3956 USGS 80 0. veeeneeacce—..| Dec. 22,1941
3957 USGS 30 e eeen@0m oo cmcaceeeeo..| Mar. 31,1944 79
3958 USGS 30 (flow at river). do.-.. R I do_._____
3959 USGS 30 (at spring) . do.. June 30,1944
3960 Spl‘mg in bed of wash s [+ S Mar. 31,1944 5 78
3961 |_____ I (s R S [ 2 77
3962 Sprmg in limestone, USGS 33.____ 2 nl);]ses north of | Mar. 21942 10 69
ylas, Ariz.
3963 | Spring. ]MB r]niles west of | July 12,1940 20
riz.
3964 | Driven obervation well, USGS 8..| At alva, Ariz......| June 17,1940 14 69
3965 do. do.... Nov. 11,1943 14
3966 USGS 9 o eee@0ceacacceaeo_..| June 17,1940 15 66
3967 Nov. 11,1943 15 66
3968 USGS 1| @0 e e | June 17, 1940 15 66
3969 USGS 11 e eean-00eceececmcccunm"..| Nov. 11,1943 15 70
3970 USGS 12 eeeeee eeen@0 .| June 14 1940 15 67
3971 USGS 13 do.. ) do....._. 20 66
3972 UBGS 18 e __~_do_____-.-__,____- Nov. 11,1943 20 66
3973 USGS 14 oo O T S, June 17,1940 16
3974 | U.8.Indian Service irrigation well. 1 mxle east of Calva_.| July 14,1941 100
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between the mouth of Bonita Creek near Solomonsville and the Southern Pacific Rail-
at Calva—Continued

[Analyses in parts per million]

“éf’ 'é: § Disslt_)(liged § g

= ) o 2 l=sl a1 3812 soli - .
EX |2 |8 (82 (8|S | S |&1g ¢ LEAE-BF
oM~ 2l Sl 2| g | 3| S |8lagles| B2 |3

g B | 83|58 \s8 | B |E 8| s |2E|28|50 8|k
SER| S | ¥ (S8 || S| 2| 5|5 E|EE 8|2 14

- = = = ] 8

& 15 |88|g |2 |8 |2 |2 |8 |f8|88|& |&|%
317 | 159 | 39 |485 | 333 |3u1 720 |ooo_.. 50 .5|1,880 |25 | 58| 65]|3042
254 | 134 | 36 375 | 318 fos7 550 | 15| .5| .4|1500)|204| 482 633043
610 | 165 | 551,088 | 180305 |1,718| 28 3370 | 4.58 | 638 | 78 |3044
25 N N A I 1,406 3945
350 | 188|751 7|510 | 120 (310 892 15 1,000 | 2.717| 592 | 65 | 3946
346 | 181 | 50 |14 | 277 [349 835| 18| 10|14 |2070|282| 657 633047
350 | 210 | 50 |45¢ | 287 [316 814 | 15 Lo86 | 270 | 730 | 573948
300 748 - 3049
77 237|230 42 |85 48 3950
325 | 178 | 45| 473 | 313 (306 765 | .8 2.5 |-.__- 1,624 | 2627 630 | 82| 3951
647 65 48/ 127 | 18488 3| 22| .2 361| .49 | 33| s9|3952
282 | 184 | 45 |361 | 324 |261 630 | 11| 5 1,642 | 2.93 | 644 | 553953
460 | 146 | 40 | 788 | 203198 | 1,260 | 3.5 |..__|--22- 2,580 | 3.51 | 520 | 76 |3954
460 | 132 | 27 | 796 | 198318 | 1,190 2,560 | 3.48 | 440 | 80 | 3955
48 | 137 | 20 |3 | w0285 |1,175 2,550 | 3.47 | 461 | 79 |3956
426 | 120 | 26 |76 | 183]303 |[L150 | 19| L5 | 10| 2470 [ 3.36 | 406 | 81 |3957
445 | 126 | 26 812 | 200312 |L200| Y9| 5| 15|2580|3.51| 422| 813958
aar ||| 1180 e |t — _| 3959
413 |14 25 (Al | Tird (2817|1100 15| 7107| 2,360 | 321 | 38877 81| 3960
414 | 17 | 25 {752 | 18288 | L120| 15| Lo| Lo |2390(3.25| 305 813961
300 | 96 | 35 |705 | 266 |87 | 1140 2194 | 298 | 384 | 80 3962
330 | 41| 25 |63 | 19|77 925 1,750 | 2.38 | 205 | 86 |3963
560 |oeeenm 1,568 3064
- N N N I 1180 |- o|DI 3065
600 | 404 | 121|978 | 166 [5e0 | 2062 | 2.2 |- |11l 34,2107 5,73 | 1,506 | 50 | 3966
476 | 236 | 64 | 731 | 283|434 |T2e0} 18| 5|14 | 2850 |3.88 | “852| 65 |3967
260 | io2 | 38 {38 | 169|214 622| L5 Taaa | 196 | 411 673968
368 | 206 | &7 |58 | 242|352 925( 18| .5/12 |2180|296| 78| 603969
330 834 3970
550 1,522 3971
438 1,320 |___CZ0 T 3973

Y N R M N 1,218 3073
472 |21 | 91 |T606 | 385|410 | 1,200 | 1 17| B0 |- 3,780 |3.78 1,100 | 54 | 3074
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Chemzical character of public water supplies

Anal- )

is Description Date sampled
o.

Bylas, Ariz., U. 8. Indian Service, Well 537 feet deep. See analysis 3952,

Duncan, Ariz.,, Duncan Utilities Co. Water from 2 wells in Duncan mixed;
water softened to 100 parts per million total hardness before delivery to users.

3987 Well 28 feet deep, generally provides most of the water used in Duncan. Tem- | May 20,1942
perature 56°, yield 150 gallons per minute. .

3088 Well more than 200 feet deep, top water cased off. Yield 17 gallons per minute. do.

3989 Tap sample, mixture of water from both wells after softening. July 11,1941

Morenci, Ariz., Morenci Water and Electric Co. (controlled by Phelps Dodge
Corp.). Well in canyon of Eagle Creek at Phelps Dodge Corp. pumping sta-
tion west of Morenci. See¢ analyses 246-263. .

Pima, Ariz., Duncan Utilities Co. Flowing wells along Cottonwood Wash south
of Pima. A nonflowing well in Pima provides an additional supply for emer-
gency use (see analysis 1306). .

3990 Tap sample, water from flowing wells July 30,1943

Safford, Ariz., Safford Municipal Utilities, Infiltration gallery on Bonita Creek
about 5 miles above mouth provides most of supply. Storage reservoirs on Frye
Creek in Pinaleno Mountains formerly were main source; now provide an emer-
gency supply. An additional emergency supply is obtained from a well 74 feet
deep in Roosevelt Park in Safford.

3991 Tap sample, water from Bonita Creek infiltration gallery. ceecoe-coccacmmnc-. July 8,1940
3992 T”i,p sl,{ampllle, water from Bonita Creek infiltration gallery and Roosevelt | July 13,1940
ark well.
3993 Tap sample, Water from Bonita Creek infiltration gallery . .-cceeeaamcaccccacee Feb, 28,1941
3994 ----do. Mar. 18,1942
3095 0.. Aug. 26,1943
3996 0. .| Jan. 11,1044
3997 —--do_ . Mar. 23,1944
3998 Tap sample, water from Roosevelt Park well.. Sept. 27,1044
3999 Tap sample, water from Frye Creek reservoirs Oct. 2,1944

1 Includes 2.3 parts per million potassium (X).
1 Includes 52 parts per million silica (SiO) and 0.09 part per million iron (Fe).
3 Includes 2.4 parts per million potassium (X).

. 4 Includes 41 parts per million silica (SiO3) and 0.04 part per million iron (Fe).
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tn the Gila River Basin above Coolidge Dam

[Analyses in parts per million]
: Dissolved
Specific
%.Em- Mag- |Sodium solds  {mgta) Per- | A-
duct- Cal- [ 28 |and po-| Bicar- | Sul- |Chlo-|Fluo-| Ni- | Bor- bard-| (2% | T
K énn sium |tassium tﬁ()aage gite ride | ride tm(ge 13“3 Parts | Tons| 28 | sodi- | ysis
( XlO’ (Ca) OMg) (Nx'a)'i' ‘( 3)| (804 | (CD | (F) |{(NOp)|(BO3) per | per Caaéos um | No.
25«: C ) mil- | acre-
lion | foot
.
141 365 | 265 1139 2.7 322 3987
80.5 2001133 |85 9.6 . 52 3088
116 24 9.6 231 284 | 195 104 6.9 1.0 711 | 0.97 29 83 | 3939
34.6| 1.2 .8 83 164 | 13 2 2.0 .6 1.6 204)] .28 6 97 | 3990
253 4 5 .1 .4 159 3991
104 354 | 30 132 1.4} 87 285 3992
38.21 40 24 10 230 11 7 1.2 1.2 2121 .29 199 10 | 3093
40.2 | 42 22 15 256 7.2 6.0 .3 .8 219 [ .30 195 14 | 3994
40.4 | 38 19 24 253 6.8 60 3| 1.0 .1 220 | .30 173 23 | 3995
39.1 1] 38 19 122 255 6.1] 6.2 .2 .9 .1 32701 .37 173 20 | 3096
38.6 | 38 19 326 257 57 6.0 4 .4 0] 1264 .36 173 23 13097
21 182 34 § 280 476 |1 163 [435 .9 |47 .5101,410 ] 1.92°| 594 50 | 3998
9.9} 10 2.4 7.8 34| 16 1.4 .5 .2 .1 3721 .10 35 26 | 3999

$ Includes 4.8 parts per million potassinm (K).

¢ Inciudes 46 parts per million silica (SiO:) and 0.06 part per million iron (Fe),
7 Includes 1.9 parts per million potas!

¢ Includes 16 parts per million silica (SiOz) and 0.73 part per million iron (Fe).
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