US GEOLOGICAL SURVEY METALS SAMPLING
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Figure 1. Geologic map and the rock, soil, and water sample locations on

Fort McClellan, AL.
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ANALYTICAL PROCEDURES

a. Rock and soils.

The rock and soil samples were analyzed by the six-step D.C.-arc semiquantitative
emission spectrographic method (Grimes and Maranzino, 1968) for 35 elements. All of the
analytical values are reported as six steps per order of magnitude (1, 1.5, 2, 3, 5,7 or
multiples of 10). These values approximate the geometric midpoints of successive
concentration ranges (Grimes and Maranzino, 1968).

This analytical method compares a series of elemental standards against the elemental
concentrations in the sample. The elemental concentration in the sample is visually
compared with the standards. The largest source of error is interpolating a sample
concentration that lies between two standards. The six-step D.C.-arc emission ’
spectrographic method provides reproducibility within one geometric interval of the reported
value approximately 86 percent of the time and within two geometric intervals of the
reported value approximately 96 percent of the time (Motooka and Grimes, 1976).

If a sample contains elemental concentrations above the highest standard used, the
elemental concentration is represented by a “G” in front of the upper standard. If a sample
contains elemental concentrations below the lowest standard, the concentrations can have
two code designations. If the sample concentration is slightly below the lowest standard,
the elemental concentration is represented by an “L” in front of the lowest standard. If the
sample concentration is not detected, an “N” is used. The gold analysis was done using
the flameless atomic absorption method described in the USGS standard methods manual
(O’Leary and Meier, 1986).

Table 1 lists the analytical results for the rock samples. Table 2 lists the analytical
results for the soil samples. Duplicate samples have a “D” after the sample number.

The duplicate sample analyses are within the precision of this analytical method.
The variations for some elements in sample 37R probably reflects the mineralized nature of
the rock and not heterogeneity in the sample or the analytical method.

b. Waters.

Water temperature and pH were measured at the sample site. The following
constituents were analyzed from the untreated sample: sulfate, fluoride, chloride, nitrate,
alkalinity, and specific conductance. Alkalinity measures the total acid-neutralizabie
constituents in water and is generally due to the presence of carbonate and bicarbonate
ions. Table 3 gives the specific methods used for each analysis.

The concentrations of calcium, magnesium, sodium, potassium, silica, and iron
were measured from the filtered and acidified sample using flame atomic absorption
spectrophotomety. The concentrations of all other metal ions were measured using the
Inductively Coupled Plasma-Atomic Emission Spectrometer (ICP-AES). Table 4 lists the
concentrations of the species determined for this study.

The results of charge balance calculations are listed in Table 4. For the three samples
with detectable HCQO3, the charge balance is under 5%, indicating the analyses are very
good. A value of 7 ppm for HCO3 was used for the other samples. The charge balance for
all but three samples is still under the acceptable range of 10%. Adjusting the HCO3 value
a few ppm for the three samples brings their charge balance under 10% also.



Table 3. Analytical methods used for water analysis, Fort McClellan study area,
Fort McClellan, AL

Constituent
Alkalinity
Sulfate
Chloride
Fluoride
Caleium
M;gnesium
Sodium
Potassium
Aluminum
Iron

Silica
Specific

Conductance

All other
cations

Method

Gran'’s plot potentiometric titration

lon chromatography

lon chromatography

lon chromatography

Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry
Flame atomic absorption spectrophotometry

Flame atomic absorption spectrophotometry

Conductivity bridge

ICP-AES

Reference
Orion Research Inc (1975)
Smee and Hall (1978)
Smee and Hall (1978)
Smee and Hall (1978)

-Perkin-Elmer Corp. (1976)

‘Perkin-Elmer Corp. (1976)
Perkin-Elmer Corp. (1976)
Perkin-Elmer Cormp. (1976)
Perkin-Elmer Corp. (1976)
Perkin-Elmer Corp. (1976)
Perkin-Elmer Corp. (1976)
Brown and others (1970)

Environmental Protection
Agency, SW 846 methods 620
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