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ABSTRACT

Seventy-eight water samples were collected from deep wells in the Casa
Grande vicinity, Arizona, as a part of a mineral resource study. The samples
were analyzed for calcium, magnesium, sodium, potassium, strontium, bicarbon-
ate, carbonate, sulfate, chloride, fluoride, nitrate, silica, iron, manganese,
aluminum, silver, arsenic, barium, bismuth, cadmium, cobalt, chromium, cesium,
copper, lithium, molybdenum, nickel, lead, rubidium, uranium, and zinc.
Temperature, pH, dissolved oxygen, and specific conductance were also
measured. The data is presented in the accompanying table. Also included are

the sample locations from which the samples were collected.

INTRODUCTION

lhis report contains data pertaining to water samples collected during a
study of the mineral resources in the Casa Grande area in Arizona. Samples
were collected in the Stanfield, Double Peak, Chiuchu, Casa Grande West, and
Sacaton Butte quadrangles. The samples were collected from the period of
April 1977 to June 1980.

The waters were collected to study the ground water in an area where a
known porphyry copper-molybdenum deposit is located. [he deposit is located
approximately at the location of sample 2233 shown in figure 1. The deposit
is approximately 2 kilometers in circumference; it is beneath alluvium at a
depth of about 300 to 700 meters. No visible indication of the deposit exists
on the surface.

An index map of the area sampled is presented in figure 1. All of the
analytical methods used are listed ;n table 1. The sample location, analyt-

ical results, date of collection, and quadrangle are presented in table 2.
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SAMPLING TECHNIQUES

A1l of the samples were collected from wells. In most instances the well
had been pumped for at least some length of time before sampling. Because the
water is used for irrigation, it is assumed that these wells had been pumped
for one or more days. A few domestic wells also were sampled; the water from
these wells was allowed to run for at Teast five minutes before the sample was
collected. At the sample site, a portion of the water was filtered through a
0.45-micron membrane filter and then acidified with 0.5 ml of concentrated
nitric acid for each 100 ml of sample. For some samples, another portion was
filtered through an O.1l-micron membrane and acidified in the same fashion.
This portion of the sample was used to study the particulate nature of some
elements that may exist as colloidal particles that will pass a 0.45-micron
membrane filter. A larger portion of water was also collected that was

neither acidified nor filtered.



ANALYTICAL TECHNIQUES

Water temperature, colorimetric iron, and dissolved oxygen were measured
at the sample site. Alkalinity of a majority of the samples was measured both
at the sample site and later in the laboratory. Specific conductance and pH
usually were measured at the sample site, but a few measurements were made
within one or two days of sample collection. Alkalinity, sulfate, fluoride,
chloride, nitrate, and silica were determined using the untreated portion of
the sample. Most sulfate, chloride, fluoride, and nitrate concentrations were
measured by ion chromatography. However, determinations of these constituents
from a few samples collected early in the study were done using ion-selective
electrodes and turbidimetric procedures. The filtered, acidified samples were
used for the determination of the remaining constituents. Table 1 is a list
of analytical techniques employed for the analysis of each constituent with
references to reports that describe the analytical methods used.

Some constituents were not determined for all of the samples because a
satisfactory technique for the analysis was not available at the time (for
example nitrate on several early samples). The elements lithium, rubidium,
cesium, strontium, silver, bismuth, and molybdenum were determined by
flameless atomic absorption although it had no published analytical method;
however, the technique is so well established that the results are considered
to be reliable. Recent work in the laboratory indicates that precision for
some of the higher values listed for arsenic may be less than desirable.

There are indications that this precision is not better than about 30 percent

relative standard deviation for samples with more than 50 yg/L arsenic.
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RESULTS

Analytical results are presented in table 2. The samples collected in
June 1980 were also analyzed for bromine and phosphate; these constituents
were not detected at 0.1 mg/L in any of the samples.

The concentrations of the constituents calcium, magnesium, sodium,
potassium, sulfate, chloride, fluoride, and silica are well above the minimum
amount detectable (0.1 mg/L). The minimum amount detectable for minor and
trace constituents is 1.0 (nug/L). Values less than this amount listed in
table 2 are results that were obtained when analyzed and may reflect the
concentration of that constituent, but relative standard deviation for
precision may be as high as 100 percent.

Alkalinity is a term used to indicate the total acid-neutralizable
constituents in water. Generally the alkalinity is due to carbonate and
bicarbonate ions. The field determination of carbonate and bicarbonate is
done with the assumption that total alkalinity is due entirely to the

concentration of carbonate and bicarbonate.



mg/L
ug/L
hC03
HC03
co

Fe
Fe 1

Fec

Mn
Mn 1
Cond 1lab

Cond fl1d

Lat

Long

EXPLANATION OF SYMBOLS IN TABLE 2
represents milligrams per liter
represents micrograms per liter
represents laboratory determination of alkalinity
represents field determination of bicarbonate
represents field determination of carbonate

represents laboratory determination of iron from samples
filtered through a 0.45-micron membrane filter

represents laboratory determination of iron from sample
filtered through a 0.l1-micron membrane filter

represents colorimetric field determination of iron

represents laboratory determination of manganese from sample
filtered through a 0.45-micron membrane filter

represents laboratory determination of manganese from sample
filtered through a 0.l1-micron membrane filter

represents specific conductance measured in the laboratory
represents specific conductance measured in the field
indicates no results or not determined

North latitude in degrees, minutes, and seconds

West longitude in degrees, minutes, and seconds
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Table 2.--Sample location, resuits of analyses and date of collection--Continued

As ug/L Ba ug/L Bi ug/L Cd ug/L Co ug/L Cr pgl/t Cs ug/L Cu ug/L Li ug/L Mo ug/L Ni ug/L

Ag ng/L

Sample

40
70
30
100

1.3
1.5
1.0

2.1

. . 4.3 .

21
100

W2236A
W2237A

.2

507
8.0

19.0

9.0
4.0

29

W2238A
W2239A

11.0

14.0

71

40

~M

41

13.0

W2240A

w

]
~

~N

~

35
140
120

~

-

N

40
43
33

W2241A

o m
o N

~

3 N

o N
* .
~N —

N M

w7

W2242A
W2243A

11.0

200

9.3
6.4

16 .

22

65.0

.8

W2244LA

. 1.0

120

4.0

19.0

W2245A

W224'6A

50
170

3.5

55

[Falhs}
* .
oM

Lol

70

6.1
1.0

2

11,

14
28
74

20.0
5

W2247A
W22438A

Q0O
N O

50
80

3.1
1.

[}

5.0

15

W2249A
W2250A

40
40
290

15.0

53 . .
32
140

15.0

W2251A

13.0 1.0 2.4
4.0

.2

o3
1.2

W2252A

17.0

12.0

6.8

W2253A

3.7

11.0

210

10.0

16
35

10.0

W2254A

3.6

75

4.1

.3

o4

W2255A

2.9

2.2 40
80
200

1.0

8.1

. 3.5

55

W2256A

70
26
26

-6
1.0
1.3

W2 2ST7A

21,0

56.0

9.8
13.0

W2258A
W2259A

6.7 13.0

250
280

9.0
7.9

4.8

13.0

13.0

29

12.0

W2 260A

220

2.4

90 . . 5.5
11.0

77

18.0

W2261A

10.0

6.9

200

5.8
5.8

1.1

W2262A
W2263A
W2264A

80
60
60

2.0
2.2

18.0

.

12
34

52.0

.2 3.8 16,0

.1
o1

14,0

72

W2265A

20,0

11.0

190

13,0

23

W2266A
W2267A

13,0

12.0 140

6.1

14.0

31

72.0
23.0

13.0

110

. 13.0 13,0 6.3

15

W2268A
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