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INTRODUCTION

Water from irrigation wells in the lower Santa Cruz basin, Pinal County,
Arizona (fig. 1) were sampled in March and April, 1986. The samples were
collected so that the chemistry of ground water up valley from the Casa Grande
West-Santa Cruz porphyry copper deposit (plate 1) could be compared with
ground water near the deposit. Results of studies of well waters within an
eight-mile radius of the copper deposit were reported previously (Ficklin and
others, 1981; Nowlan and others, 1981). This present study includes samples
from as far away as 27 miles from the deposit.

The Casa Grande West-Santa Cruz copper deposit contains at least
318,000,000 metric tons of rock with one percent copper (Mining Engineering,
1979) and is covered by a minimum of 1,000 ft of alluvium. The earlier study
by Nowlan and others (1981) suggested that the copper deposit is reflected by
the chemistry of ground waters near the deposit. This present study enlarges
the geographic area considerably so that waters near the deposit may be
studied in a more regional context.

The depth to bedrock in the sampled area ranges from 100 ft in an area
west of Casa Grande (Hardt and Cattany, 1965, p. 19) to greater than 9,000 ft
near Eloy (Oppenheimer, 1980, map 6). Outcrops of bedrock are at least 1 mile
from any sampled well and generally are 4-10 miles away. The major source of
water in the wells is unconsolidated alluvium (Konieczski and English, 1979)
and few of the wells reach bedrock.

The sampled wells are in a prime agricultural area where ground water
withdrawal has been intensive over the last 40 years. The withdrawal has
resulted in a general lowering of the water table; the decline has been nearly
500 ft in some areas (Konieczski and English, 1979). The wells sampled in
this study range in depth from 100 ft to about 2,000 ft and are generally from
1,000 to 1,500 ft deep. The depth to water ranges from 40 ft to greater than
400 ft. Pumping rates range from 400 to 2,000 gallons per minute.

The area to be sampled was divided into blocks of from 4 to 9 square
miles and a well was randomly chosen from each of those blocks. Additional
wells were chosen from some blocks so that local variations could be observed.

SAMPLING TECHNIQUES

Samples were collected from 82 wells (plate 1). Most wells had been
running for 1 or more days. Fifty ml of water from each well were filtered
through a 0.45-micron membrane filter into an acid-rinsed polyethylene bottle
and then were acidified to approximately pH 2 with ultrapure, concentrated
nitric acid. In addition, a new 250-m1 bottle was filled with untreated
water.

ANALYTICAL TECHNIQUES

Water temperature and pH were measured at the sample site. A1l other
analyses were done in the U.S. Geological Survey laboratory in Denver,
Colorado. Alkalinity, sulfate, chloride, fluoride, nitrate, uranium, and
specific conductance were determined using the untreated sample.

Alkalinity is a term used to indicate the total acid-neutralizable
constituents in water. Generally the alkalinity is due to carbonate and
bicarbonate ions. Calcium, magnesium, sodium, potassium, strontium, silica,
aluminum, iron, manganese, silver, arsenic, barium, bismuth, cadmium, cobalt,
chromium, copper, lithium, molybdenum, nickel, lead, rubidium, and zinc were
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determined using the acidified-filtered sample. A complete list of analytical
techniques used and a reference for each are listed in table 1.

RESULTS

The sample localities for 82 well-water samples collected from the lower
Santa Cruz basin, Arizona, are shown on plate 1; only the numeric part of the
sample identification is shown. The analytical results of the 32 constituents
that were determined for these samples are shown in table 2. The latitude and
longitude for each sample locality are also shown in table 2.

The results of the charge balance shown in table 2 for the 82 samples
show good accuracy of analyses. Ionic solutions are electrically neutral. By
comparing the sums of the charges for cations against anions, accuracy of
analyses can be checked. Fifty-nine of the samples are within 5 percent, 21
within 10 percent, and two samples are within 10.4 percent of electrical
neutrality.
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Table 1.--Analytical methods used for water analyses,

lower Santa Cruz basin,

Arizona
Constituents Method Reference
Alkalinity Gran's plot potentiometric Orion Research,

Sulfate, chloride,
fluoride, and nitrate

Uranium

Specific conductance

Calcium, magnesium,
sodium, potassium,
strontium, silica,
Tithium, and zinc

Aluminum, 1iron,
manganese, silver,
arsenic, barium,
bismuth, cadmium,
cobalt, chromium,
copper, molybdenum,
nickel, lead, and
rubidium

titration

Ion chromatography

Laser-excited fluorescence

Conductivity bridge

Flame atomic-absorption
spectrophotometry

Flameless atomic-absorption
spectrophotometry

Inc. (1978).

Fishman and Pyen
(1979).

Scintrex Corp.
(1979).

Skougstad et al.
(1979), p. 545.

Perkin-Elmer Corp.
(1976).

Perkin-Elmer Corp.
(1977).
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