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The purpose of this study: wasl tor conduct a side-by-side" analysis: of raim: samplcs
collected for the National Atmospheric Deposition Program/National drends) k.
The analysis ofi 212 samples was completed utilizing Flame Atomic: Al Jiloil
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ata presented reflects the average data for three samples of varying concentration levels which were analyzed in triplicate on three
different days on each instrument. The analyses were completed on the same day for both instruments.

Bias #2
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a presented reflects the average data for the analysis of samples from the USGS Interlaboratory Comparision Study. The samples
were analyzed in triplicate on the same day on each of the instruments.
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e data presented is the average for three NIST traceable reference samples. The samples were ran on various days on each of the
instruments.
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vs. Inductively Coupled Plasma-Atomic Emission Spectroscopy
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WViethod

~  The samples to be analyzed were determined by selecting sites from each of the 18
USGS hydrologic regions. Sites from: Alaska, Hawaii, Puerto Rico, Virgin Islands and
AIRMonisite (IL1 1) were added as/additional regions. Sites were selected from each of
the fourNADP site classifications: I (isolated) R (rural), S (suburban) and U (urban) in
addition to coastal sites whenever possible and were selected to allow for an even
distribution of each of the four seasons. Ultimately samples that were pulled for analysis
came from both the current sample inventory as well as the archived samples.

» 212 samples were analyzed on the same day on each instrument.

> Method Detection and Control Limits for the instrument were determined prior to
sample analysis.

~ Inaddition to detection and control limits, bias, precision, and recovery encompassed
the parameters evaluated during this study.

Results

»  The data sets from the FAAS and ICP-AES were subjected to the
Wilcoxon-Mann-Whitney Rank Sum Test. The results show that there
was not a statistically significant difference between the data.

> The data from the ICP-AES was plotted vs. the data from the FAAS for
each of the four analytes. The correlation coefficients are .999 for
calcium, sodium and magnesium, and .998 for potassium.
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Instrumentation

FAAS vs. ICP-AES

Atomic Absorption Spectroscopy > Atomic Emission Spectroscopy
Air/Acetylene Flame 2300 K > Argon Plasma 6000-7000 K
Each analyte analyzed separately > Simultaneous analysis of all four elemen

> CsCl modifier for all analytes
CsClI modifier for sodium and potassium
and LaCl, modifier added for calcium and

magnesium >  Modifier added via pump

Modifier added via pipette to each sample.

Samples poured twice > Samples poured once, so consuming less
sample volume

Samples above calibration range diluted >  Expanded linear range eliminates the ne«

and reanalyzed dilute most samples

>  Lower detection limits
> Faster analysis time
> Unattended analysis possible

Linear Range

FAAS ICP-AES
Ca 0-2.0 ppm Ca0-25ppm
K 0-0.30 ppm K 0-25ppm
Na 0-2.0 ppm
Mg 0 - 0.30 ppm Mg 0 - 25 ppm

Na 0 - 25 ppm

Precision

These tables contains the average, standard deviation (s), number of
analyses (n), and lower and upper control limits calculated as 3 for our in-
house QC solution. These solutions represent the 10%, 25%, & 75% percentile
concentration level for NADP/NTN rain samples.
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