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tation regarding any information, apparatus, method, or process dis-
closed in this report.
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expressed or implied, which might arise under law or custom or trade,
including without limitation, warranties of merchantability and of fitness
for specified or intended purpose.
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Air Toxic Benchmarking Baghouse Conditions
Air Toxic Benchmarking ESP Conditions
Air Toxic Benchmarking Wet Scrubber Conditions
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APPENDIX C

Quality Assurance Results
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Recalibration Rates - GFAAS, CVAAS, HGAAS, ICP

Check standards prepared from a source independent of the calibration standards must fall between 90 - 110% of
the true value. When outside of this range, the check standard was repeated. If still outside of the acceptable range,
the standard was prepared again and reanalyzed. When values are still unacceptable, the instrument was
recalibrated until acceptable check standard values were obtained. If necessary, new calibration standards were

prepared.

Spike Recoveries

Summaries of the analytical precision and accuracy results are provided in Tables 3 through Table 12. Analytical

accuracies reflected by the percent recovery for spiked samples are well within the targeted range of 50 - 150%.

Table 3 Spike Recoveries for M26A Fluoride

Method Sample Spike Detection % Recovery
ppm ppm ppm
H,SO, Impinger
Fluoride, ISE 6.37 10 16.4 100
| Fluoride, IC 6.37 10 16.02 98
NaOH Impinger
" Fluoride, ISE 1.29 0.5 1.80 101
" Fluoride, IC 1.29 0.5 1.86 104

Table 4 Spike Recoveries for M26A Chloride

Method . Sample Spike Detection % Recovery
ppm ppm pPpm
It H,SO, Impinger
Chloride, ISE 29.7 50 72 90
NaOH Impinger
Chloride, ISE 28.3 20 50 97

The chloride spiked sample samples prepared for IC analysis were found to be contaminated.
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Table 5 Spike Recoveries for M26A Filter Solids

AECDP Phase I Final Report

Configuration Sample Spike Detection % Recovery
ppm ppm ppm
Chloride
Baghouse 34.6 20 58 106
ESP 64.7 20 100 96
Fluoride
Baghouse 273 200 490 104
ESP 240 200 440 98
Table 6 Spike Recoveries for M29 H,0,-HNO; Impingers
Analyte Sample Spike Detection % Recovery
ppb ppb ppb
Antimony <1 -—- --- -
Arsenic 17.3 20 35.5 98
Barium 35 50 75 88
Beryllium 2.0 2 3.3 83
Cadmium 12 10 20 91
Chromium 86 100 190 102
Cobalt 5.3 5 10 97
Lead 14 20 30 89
Nickel 35 50 80 94
Manganese 27 25 51 98
Mercury 95 100 190 97
Selenium 107 100 202 98
c-4



Table 7 Mercury Spike Recoveries M29 Impinger Solution

AECDP Phase I Final Report

Analyte Sample Spike Detection % Recovery
ppb ppb ppb
Impingers 5 & 6: H,SO,-KMnO,
Mercury 30 25 52 95
Impinger 4
Mercury 1.0 1.0 1.8 S0
8 N HCI Impinger Rinse
Mercury | 1.11 1 2.0 95
Table 8 Spike Recoveries for Coal Composite
Analyte Sample Spike Detection % Recovery
ppb ppb ppb
Antimony 3.05 2 5.1 101
Arsenic 4.52 5 10 105
I Barium 111 100 200 95
Beryllium 14.5 20 30 87
Cadmium 1.01 1 1.8 90
Chromium 71.8 50 100 82
Cobalt 4.80 5 9.3 95
Lead 21.5 20 41 99
Nickel 40 505 890 99
Manganese 104 100 200 98
Mercury 4.805 5.2 9.399 95
Selenium 9.32 10 20 104
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Table 9 Spike Recoveries for Limestone Slurry
Analyte Sample Spike Detection % Recovery
ppb ppb ppb

Antimony 1.19 1 1.9 86
Arsenic 32.8 25 56 97
Barium 9.62 10 19.0 96
Beryllium <0.25 o --- -—
Cadmium 0.56 0.5 1.01 95
Chromium 1.64 2 3.50 96
Cobalt <1 . _— -
Lead 6.09 10 16.4 102
Nickel 5.55 5 10.4 98

| Manganese | 42.1 50 95 103
Mercury <0.1 — - -
Selenium 9.77 10 19.0 96
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' Table 10 Spike Recoveries for Wet Scrubber Filtrate

l Analyte Sample Spike Detection % Recovery

ppb ppb ppb

l Antimony 5.73 5 9.4 88
Arsenic < 1.63 -— e —

' Barium 20 20 41 103
Beryllium < 0.41 — — —

l Cadmium 1.44 1 2.20 92
Chromium 5.91 500 10.8 99

' Cobalt 3.62 5 7.9 92

l Lead 2.89 50 7.0 89
Nickel 31.2 25 55 98

l | Manganese 6.38 55 12 105
Mercury <0.01 - — -—

l Selenium 28.3 250 50.3 94

i

i

i

i

i

i

l c-7
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Table 11 Spike Recoveries for Wet Scrubber Gypsum Solids

Analyte Sample Spike Detection % Recovery
ppb ppb ppb
Antimony 2.29 2 4.1 96
Arsenic 3.19 5 7.9 96
Barium 47.3 50 97 100
Beryllium <0.25 -~ --- -
Cadmium 0.76 1 1.50 85
Chromium 10.4 100 21.8 103
Cobalt 2.21 2 4.1 97
Lead 204 20 370 92
Nickel 7.89 10 15 84
| Manganese 35.8 30 83 97
Mercury 0.351 0.5 0.79 93
Selenium ' 0.44 1 1.5 104
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Table 12 Spike Recoveries for Wet Scrubber Filtrate
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Analyte Sample Spike Detection % Recovery
ppb ppb ppb
Antimony 5.73 5 9.4 88
Arsenic < 1.63 - - —
Barium 20.0 20 41 103
Beryllium <0.41 -—- -— -—
Cadmium 1.44 1 2.20 92
Chromium 3.91 5 10.8 99
Cobalt 3.62 5 7.9 92
Lead _ 2.89 5 7.0 89
Nickel 31.2 25 55 98
Manganese 6.38 5 12 105
Mercury <0.01 -— - -—
Selenium 28.3 25 50.3 94
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Table 13 Spike Recoveries for Ash

Analyte Sample Spike Detection % Recovery
Ppb ppb - ppb
Antimony 0.052 0.05 0.104 101
Arsenic 1.56 2 3.2 89
Barium 0.23 1 1.23 100
Beryllium 0.17 : 0.2 0.35 95
Cadmium 0.12 0.1 0.20 91
Chromium 0.83 1 1.7 93
Cobalt 0.27 0.25 0.50 96
Lead 0.25 0.25 0.48 96
Nickel 0.68 0.5 1.0 85
Manganese 1.18 1 1.9 86
Mercury 0.195 0.2 0.399 101
" Selenium 0.022 0.02 0.41 08
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Replicate Analysis

Analytical precision reflected by the relative percent deviation (RPD) for replicate samples was generally less than
25%. Replicate analysis of the limestone slurry proved to be the most difficult. The replicates are separate
preparations of the same sample by acid digestion. Replicates do not apply to liquid samples requiring no digestion

or requiring filtration only.

Table 14 Precision Results - Relative Percent Deviation of Replicate Samples

Analyte Composite Coal M29 Solids Limestone Gypum

Shlarry Solids
Antimony 532 0.2 9.5 5.1
Arsenic 31.6 0 18.6 0.4
Barium 2.22 0.7 5.0 0.1
Beryllium 2.79 4.9 4.3 -~
Cadmium 13.3 21.8 43.7 1.5
Chromium 169 | 23 222 1.1
Cobalt 10.1 5.7 10.5 54
Lead 16.8 4.8 65.9 1.1
Nickel 6.1 4.0 55.4 14
Manganese 5.7 0.8 4.3 0.3
Mercury 7.2 5.7 7.3 5.6
LS.E.IP.D.I.I.I.I:I] 251 207 6.2 2.4
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Blank Results

Trace metal grade acids employed for the Reagent (Method) blanks were used to zero the instruments.

Table 15 Method 26 A Reagent (Method) Blanks

0.1 N H,SO, Reagent, ppm

Fluoride, ISE 0.06 Chloride, ISE 0.51 Bromide, ISE 0.27

Fluoride, IC <1 Chloride, IC <1 Bromide, IC -—-
0.1 N NaOH Reagent, ppm

Fluoride, ISE 0.04 Chloride, ISE 11.84 Bromide, ISE 26.8

Fluoride, IC <1 Chloride, IC <1 Bromide, IC -—

Deionized Water Blank, ppm

Fluoride, ISE 0.05 Chloride, ISE 0.12 Bromide, ISE 0.21

Fluoride, IC <1 Chloride, IC <1 Bromide, IC -

Chloride determinations in the NaOH impingers by ISE were not corrected for the blank value of 11.84 ppm since
many of the impinger solutions had CI concentrations less than 10 ppm. Get the IC blank value to make sure it

was contaiminated.
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Table 15 Method 29 Blank Solution Analysis, ppb
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Analyte 0.1IN HNO3 H202-HNO3 Acetone Rinse DI Water
Antimony <1 <1 <1 <1
Arsenic <1 <1 <1 <1 "
Barium <1 <1 » <1 <1 “
Beryllium <0.5 <0.5 <05 <05
Cadmium <0.1 <0.1 <0.1 <0.1
“ Chromium <1 <1 <1 <1
Cobalt <1 <1 <1 <1
Lead 2.5 4.5 <1 3.5
Nickel <1 22 <1 54
| Manganese <1 <1 <1 <1
Mercury <1 <1 <1 <1
|_Seleninm <1 <1 <1 <1
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Table 16 Blank Whatman Glass Filter , ugffilter
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' Analyte Lot 002945 Lot 647371A Whatman Analysis
ppm
Antimony 0.52 0.60 —
Arsenic 0.024 0.73 —
Barium 82 82 50
Beryllium < 0.06 < 0.06 0.1
Cadmium 0.086 0.074 —
Chromium 36 33 0.1
Cobalt 3.2 2.6 1
Lead 4.85 4.9 <0.1
Nickel 52 39 5
Manganese 21 22 1
Mercury " - <0.1
Selnium 0.044 0.028 <0.1
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