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Appendix 3. Standard reference-water, field-blank, and replicate samples
submitted with water and leachate chemistry as quality assurance/quality

control for the Pike Hill mines study.

The accuracy of the results was assessed by submitting
USGS reference waters with known chemical compositions
along with water samples for chemistry determinations; the
precision of the results was evaluated by analyzing duplicate
samples, and blank-water samples were processed in the field
to monitor contamination. The analytical results of the USGS
reference waters and the expected concentrations and standard
deviations are given in the following table. One-half of the
values for reference waters with known calcium concentra-
tions were over two standard deviations higher than expected
based on ICP-AES results. The concentrations of magnesium
and sodium from ICP-AES in most of the reference waters are
at least one standard deviation higher than that reported for the
round robin. The concentrations of most elementsin duplicate
water samples are very similar. For afew elements, a discrep-
ancy exists for duplicates, more commonly in the unfiltered
water samples. Thisislikely due to variations in the composi-
tion of particulates within the sample. Most of the field-blank
samples had concentrations of elements below or near their
respective detection limits. The concentrations of sodium in

field blanks collected and submitted for chemistry in Octo-
ber 2004 are dightly high at approximately 0.3 mg/L with
adetection limit of 0.01 by ICP-MS, but they were reported
as less than the detection limit of 0.1 mg/L by ICP-AES.
The ICP-AES method is preferred rather than ICP-M S for
major elements including sodium. The concentrations of zinc
reported by ICP-MSin al blank samples are slightly high and
range from 1 to 5.3 pg/L, although minimal compared to the
concentration of zinc in many water samples from the site.
Two chemistry jobs were rerun due to anomalous results.
Rare earth elements determined by ICP-M S in October 2004
for jobs MRP-05620 and MRP-05621 were high in the water
samples and reference waters and, therefore, analyses were
rerun in July 2005 and the new results were used for this
report. In addition, sulfate values from IC for job MRP-05633
were high for samples with sulfate concentrations greater than
200 mg/L. These water samples were reanalyzed by |C and the
new values are used in this report. Old erroneous values are
given in parentheses and red text.
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Appendix 5
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