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INTRODUCTION

A regional hydrogeochemical survey was conducted in the Richfield
1° x 2° quadrangle during the summer of 1978. Samples from 142 stream
waters and 344 ground waters, springs, and wells, were collected and
analyzed for calcium, magnesium, sodium, potassium, lithium, silica,
alkalinity, sulfate, chloride, fluoride, zinc, copper, molybdenum, arsenic,
and uranium. Specific conductance, pH, and temperatures also were measured.
The Richfield 1° x 2° quadrangle is in west-central Utah, Tatitude 38° to
39° west, and Tongitude 112° to 114° north. The sample analyses and some

statistical data for these analyses are presented in this report.



SAMPLE COLLECTION TECHNIQUES
Water samples were collected in acid-rinsed polyethylene bottles. At
each locality, a 60-mL sample was collected and filtered through a 0.45-um
filter and acidified with reagent-grade concentrated nitric acid to pH <2.

An untreated 0.5-L sample was also taken

ANALYTICAL TECHNIQUES

Water temperature was measured at the sample site. The pH of the
sample was measured on the day of collection. The remaining analyses were
determined at U.S. Geological Survey laboratories in Denver, Colorado.

Calcium, magnesium, sodium, potassium, lithium, zinc, copper,
molybdenum, arsenic, and uranium were determined using the 0.45-um filtered
and acidified sample. Alkalinity, as bicarbonate, sulfate, chloride,
fluoride, silica, and specific conductance were determined using the
untreated sample. The analytical methods used for the analysis of each

constituent are shown in table 1.
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RESULTS

Analytical data for each sample locality, as well as the locality's
latitude and longitude, in degrees, minutes, and seconds are shown in table 2.

The letters, SW or GW, in the sample identifications in table 2 denote
whether the sample is stream water or ground water.

Table 3 is a summary of the chemical analyses in table 2, and shows
each constituent with its minimum and maximum values, mean, geometric mean,
standard deviation, and geometric deviation.

Correlation coefficients of the logarithm (base 10) of concentrations
of ions are shown in table 4.

Ionic solutions, theoretically, are electrically neutral. Therefore,
accuracy of analyses can be checked by comparing the sums of the charges for
cations against anions.

The results of the charge balance of the cations and anions for the
486 samples in this report are, except for nine samples, within 10 percent
of each other. Most of the nine samples are less than 20 percent, the
maximum being 25 percent.

Eleven samples were collected during subsequent summers, and were
analyzed again in duplicate. Table 5 shows the relative standard deviation

obtained for these eleven samples by constituents.
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Table 3.--Summary of chemical analyses of 486 water samples from the Richfield 2°

quadrangle, Utah

[Values qualified with < were replaced with seven-tenths of the qualified
value in the determination of means, etc.]

Geometric “Standard " Geometric
Variable Minimum Maximum Mean Mean Deviation Deviation

Ca (mg/L) 1.3 540. 63.7 39.8 73.4 2.78
Mg (mg/L) <1.0 260. 18.0 8.99 27.6 3.34
Na (mg/L) <1.0 2210. 58.1 15.4 188. 4.00
K (mg/L) <1.0 260. 4.87 1.76 18.3 2.87
Li (ng/L) <2.0 21000. 128. 8.84 1042. 5.19
Si0, (mg/L) 2.0 180. 30.1 24.8 18.0 1.96
Alkalinity (mg/L) 1.0 1530. 176. 130. 123. 2.53
S0, (mg/L) 0.80 3030. 67.9 15.9 201. 4.82
C1 (mg/L) 0.03 4080. 120. 18.4 385. 7.03
F (mg/L) <0.05 13. 0.542 0.261 1.07 3.00
In (ug/L) <0.50 2890. 31.9 4.64 184. 4.19
Cu (ug/L) <0.10 22. 2.13 1.43 2.51 2.34
Mo (ug/L) <1.0 105. 2.73 1.32 7.86 2.49
As (ng/L) 0.10 740. 7.65 1.93 40.7 3.63
U (ng/L) <0.20 740. 4.25 0.980 34.0 4.40
Sp. Cond.

umhos/cm 31.0 10100. 711. 379. 1196. 2.92
pH 5.85 9.30 7.64 - 0.479 --
Temp. (°C) 1.0 82. 13.2 12.1 6.07 1.57
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Table 5.--Relative standard deviations obtained from 11 water samples by

constituents
Constituents Relative standard deviation

pH 1.4 percent
Na 4.0 percent
Conductance 4.4 percent
K 4.9 percent
SiO2 5.2 percent
Ca 6.2 percent
Mg 6.4 percent
Li 6.4 percent
Cl 7.3 percent
SO4 7.5 percent
Temperature 8.5 percent
Alkalinity 9.6 percent
U 9.8 percent
F 10.5 percent
Mo 15.0 percent
As 24.8 percent
n 27.1 percent
Cu 33.4 percent
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