Table 11-6. (Continued)

Pooled
Overall Standard
Duplicate Mean Deviation Pooled

Compound Pairs ppbv ppbv %CV
n-Octane 41 3.09 0.38 12.30
Ethylbenzene 46 7.20 0.49 6.81
p-Xylene + m-Xylene 46 21.61 1.91 8.84
Styrene 32 2.57 0.28 10.89
o-Xylene 45 7.40 0.81 10.95
n-Nonane 34 . 2.34 0.34 14,53
n-Propylbenzene 44 470 . 2.18 46.38
p-Ethyitoluene 44 6.44 2.43 37.73
1,3,5-Trimethylbenzene 39 3.33 0.82 - 24.62
o-Ethyltoluene 30 220 0.76 34.55
1,2,4-Trimethylbenzene 18 7.80 2.31 29.62
1-Decene 37 7.83 1.04 13.28
n-Decane 27 2.37 0.36 15.19
1,2,3-Trimethylbenzene 31 3.20 1.13 35.31
p-Diethylbenzene 24 3.36 1.15 34.23
Tridecene 12 2.34 2.76 117.95
Propyne 0 - - -
1-Pentene 30 3.30 0.82 24.85
2-Methyl-1-butene 38 3.69 0.49 13.28
2-Methyl-2-butene 36 4.81 0.80 16.63
Cyclopentene 10 1.57 0.20 12.74
1-Hexene 10 2.67 0.27 10.11
1-Undecene 41 3.94 2.08 52.79
n-Tridecane 10 1.03 0.12 11.65
1-Octene 20 2.81 0.34 12.10
m-Ethyltcluene 25 1.97 0.23 11.68
n-Undecane 35 2.94 “3.23 109.86
Dodecene 18 2.34 1.09 46.58
Tetradecene 0 - - -
2-Ethyl-1-butene 0~ . - -
n-Dodecane 23 0.56 0.62 110.71
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ELTX, FIFL, HITX, JUMX, NWNJ, PBFL, PLNJ, and RINC. Overall summary
stat1st1cs for all sites are presented in Section 11.5.2. Ana1yt1ca1 results
of each sample taken during the 1991 monitoring period are presented in
Appendix N.

11.5.1 Site-Specific Monitoring Da Data
Site-specific statistics are given in Tables 11-7 through 11-16. For

each site, the compounds identified in any analysis for the 199] monitoring
season are given in the first column. - The quantity N denotes the number of
times the compound was identified in the 1991 monitoring season. The Tlast

column in the table ‘records the percent of the analyses in which a part1cu1ar‘
' compound was identified. For example, for Beaumont, Texas (BMTX), there were
80 analyses performed in the 1991 mon1tor1ng season and ethylene and acelyene
were seen in 100% of the analyses (N=80). Ethane, however, was identified in
only 79 analyses for a '98.75% frequency. Minima, maxima, standard dev1at1ons
and averages of the measured concentrations in ppbv are listed in each table
far each compound. For Beaumont, Texas, for example, 66 compounds were
identified, ranging in average concentration from 0. 634 ppbv for n-dodecane to
62.671 ppbv for isopentane.

11.5.2 Overall Data Summary

Table 11-17 presents the averall summary statistics for a]] sites in

the 1991 monitoring program. A total of 374 analyses were performed.

Propane, isopentane, n-pentane, isohexane, benzene, toluene, m-xylene, and
p-xylene wore seen in each sample analyzed. These results are consistent with
the results found in the UATMP. Measured concentrations ranged from 0.37 ppbv
for n-nonane to 1032 ppbv for n-pentane. Averages ranged from 0.925 ppbv for
n-dodecane to 63.447 for isopentane. Isopentane also gave the largest
standard deviation of concentration, 81.773 ppbv. Average compound
concentrations found in this study for 3-hour samples are from about five to
ten times higher than the concentrations found in the UATMP. This was
éxpected because the UATMP samples were 24-hour samples and would show much
Tower concentrations than the 6 to 9 a.m., 3-hour samples analyzed in this
study. .

262-045-09/¢can.213¢
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Table 11-7. 1991 Summary Statistics for Beaumont, TX (BMTX)

Beaumont, TX (BMTX)

_ppbC -

Compound N Average Std Dev Maximu Minimum Frequency
Ethylene 80 37240 26726 117.28 1.09 100.00%
Acetylene _ 80 7.753 6.546 45,63 0.81  100.00%
Ethane 79 42564 18287 88.83 8.02 98.75%
Propylene 80 13.637 20.661 160.40 1.06 100.00%
Propane 80 45234 22967 108.39 9.77 100.00%

Isobutane 80 34.194 26.054 156.63 6.17 100.00% .
1-Butene + Isobutene 79 4.943 4.000 27.86 0.83 98.75%
1,3-Butadiene 58 2.670 2.282 12.28 0.45 72.50%
n-Butane 80 41872 26.433 177.09 10.11  100.00%
t-2-Butene 70 2.735 1.661 10.31 0.94 B87.60%
c-2-Butene . 64 2102 | 1.357 8.74 0.56  80.00%
lsopentane - B0 62.671 54.059 353.86 8.53 100.00%
n-Pentane B0 24411 15548 92.79 469 100.00%
t-2-Pentene 74 3.312 2.001 10.70 0.76  92.50%
c-2-Pentene 59 1.883 1.284 7.79 0.77 73.75%
Cyclopentane 73 2.502 1.536 8.84 0.78 91.25%
2,3-Dimethylbutane 79 4.062 2.636 15.83 1.32  98.75%
Isohexane BO 15.801 10.812 59.49 3.28 100.00%
3-Methylpentane 80 10.361 6.142 35.71 0.74 100.00%
n-Hexane 80 16.462 10.733 59.64 297 100.00%
Methylcyclopentane 80 6.730 4.039° 22.31 1.54 100.00%
2,4-Dimethylpentane : 61 2284 2676  19.87 0.82 76.25%
Benzene 80 11264 10.532 77.54 3.84 100.00%
Cyclohexane 80 6.251 4912 29.56 0.92 100.00%
Isoheptane - 80 4.158 2.372 12.52 1.20 100.00%
2,3-Dimethylpentane 53 1.992 1.875 12.49 0.76 66.25%
3-Methylhexane 80 4288 2.336 12.08 0.38 100.00%
. 1-Heptene 8 2.299 1.669 6.01 0.85 10.00%
2,2,4-Trimethylpentane 77 7.577 9.813 78.02 1.38 96.25%
n-Heptane 80 4982 3099 17.40 1.46 100.00%
"Methylcyclohexane 80 5.773 3.81% 20.50 1.63 100.00%
2,2,3-Trimethyipentane 63 1.770 1.077 719 079 78.75%
2,3,4-Trimethylpentane 75 2.167. 1.510 9.75 0.55 93.75%
Toluene : 80 24.045 15.166 93.91 6.13, 100.00%

3-Methylheptane 71 1.874 0.858 4.54 0.66 88.75%

L]
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Table 11-7. (Continued)

Beaumont, TX (BMTX)

ppbC
Compound N Average Std Dev Maximu Minimum Frequency
n-Octane 77 2899 2192 1422 0.61 96.25%
Ethylbenzene . 80 4028 2316 14.99 0.91 100.00%
p-Xylene + m-Xylene 80 12854  6.351 31.21 3.54 100.00%
Styrene 57 2396 3407 25.36 0.76  71.25%
o-Xylene 80 .5117 4742 3775 0.79 100.00%.
n-Nonane 55 2137 1782 1210 037 68.75% -
n-Propylbenzene 76 3.067 1.755 11.09 0.49 95.00%
p-Ethyltoluene 78 4763 2888  14.54 0.97 97.50%
. 1,3,5-Trimethylbenzene 72 2.597 3.140 26.00 0.75  90.00%
o-Ethyitoluene 56 1617  0.707 3.56 0.58  70.00%
1,2,4-Trimethylbenzene 62 47T 4668  29.05 0.88 77.50%
1-Decene 68 5313 3.070 14.84 1.26  85.00%
n-Decane 44 2652 2925 1593 0.74  55.00%
1,2,3-Trimethylbenzene 60 3228 1.375 7.90 121 75.00%
p-Diethylbenzene 45 3.042 4895  34.30 0.94 56.25%
Tridecene 33 1780 1734  10.49 0.83 41.25%
Propyne 2 099  0.099 1.06 0.92 2.50%
1-Pentene 65 2515  1.446 7.24 0.52 81.25%
2-Methyl-1-butene 72 2736 2079 11.06 0.82  90.00%
2-Methyl-2-butene 74 3506 2340 1234 0.93 92.50%
Cyclopentene 10 1.208 0.563 2.69 0.69 12.50%
1-Hexene " 26 1.847  1.467 8.50 0.89 32.50%
1-Undecene 75 3439 4774 4154 092 93.75%
n-Tridecane 23 1902 2492 13.04 079 28.75%
1-Octene | 3 1011 0127 1.14 0.89 3.75%
m-Ethylitoluene 42 1644  0.916 5.54 0.78 52.50%
n-Undecane 64 3.067 6.165 4843 0.83  80.00%
Dodecene 62 2801 5.087  40.21 079 77.50%
Tetradecene . 9 1.578 0.519 2.84 115  11.25%
2-Ethyl-1-butene 1 0.960 - 0.96 0.96 1.25%
n-Dodecane 52  0.634 0.929 6.85 ‘0.01  65.00%
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Table 11-8. 1991 Summary Statistics for Baton Rouge, LA (BRLA)

Baton Rouge, LA (BRLA)

ppbC

Compound N Average Std Dev Maximu Minimum Frequency
Ethylene 70 17.278 17.967 100.13 293 98.59%
Acetylene 71 5.679 3.520 18.16 1.84 100.00%
Ethane | 71 29936 15513 7294 . 235 100.00%
Propylene 71 11209 12533 53.79 1.28 100.00%
Propane 71 90301 99.138 572.03 2.08 100.00%

Isobutane 71  31.788 37.468 213.15 488 100.00% -
" 1-Butene + Isobutene 71 6.388 6.190 39.97 0.85 100.00%
1,3-Butadiene 42 4.119 5.131 23.44 0.51 59.15%
n-Butane 71 60.013 77.864 462.93 10.30 100.00%
t-2-Butene - 59 4.374 6.382 39.04 0.68 83.10%
c-2-Butene 51 3.842 5.612 33.25 0.84 71.83%
Isopentane ' 71 72145 98111 72823 17.99 100.00%
n-Pentane _ 71 25766 29.356 198.95 4.37 100.00%
t-2-Pentene , 61 5469 10.781 77.73 0.72 85.92%
¢c-2-Pentene 46 3.310 6.535 41.84 0.76  64.79%
Cyclopentane 69 2.187 2.218 16.06 0.80 97.18%
2,3-Dimethylbutane 70 5.000 6.238 45,98 1.06  98.59%
.Isohexane - 71 14316 16.643 120.25 2.49 100.00%
3-Methylpentane 71 8.830 8.750 61.17 1.15 100.00%
n-Hexane 71 12.461 8.646 42.63 2.03 100.00%
Methylcyclopentane _ 71 6.325 6.003 37.00 117  100.00%
2,4-Dimethylpentane 62 2343  2.061 13.71 0.59 87.32%
Benzene 71 9.928 9.956 67.32 232 100.00%
Cyclohexane 63 2.376 1.482 7.48 0.69 88.73%
Isoheptane 70 4239  2.921 16.62 0.83 98.59%
2,3-Dimethylpentane 51 2.039. 1.283 7.30 0.68 71.83%
3-Methylhexane . 70 3.421 2.677 18.06 0.95 98.59%
1-Heptene 3 1.363 0.568 2.00 0.91 4.23%
2,2,4-Trimethylpentane 71 6.753 7.040 46.63 1.23 100.00%
n-Heptane 71 4.062 3.037 19.27 0.92 100.00%
Methylcyclohexane 68 3.574 2.516 13.62 1.18 95.77%
2,2,3-Trimethylpentane 46 1.662 1.037 - 6.56 085 64.79%
2,3,4-Trimethylpentane 64 2.278 2.026 13.47 075 90.14%
Toluene 71 26534 13.158 90.03 10.90 100.00%

3-Methylheptane . 58 1.864 1.456 7.58 0.64 81.69%
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Table 11-8. (Continued)

Baton Rouge, LA (BRLA)

PpPbC
Compound N Average -StdDev Maximu Minimum Frequency
n-Octane 70 2.823 2.010 13.85 1.08 98.59%
Ethylbenzene 71 8.820 2257 1554 3.81  100.00%
p-Xylene + m-Xylene 71 11.855 5.424 29.88 439 100.00%
Styrene 61 2.018 1.731 10.44 0.78  85.92%
o-Xylene 70 3.880 1.906 9.61 0.92 98.59%
n-Nonane €8 2.475 1.479 12.17 1.39 95.77%
n-Propylbenzene 66 5.051 5.501 46.75 0.81 92.96%
p-Ethyltoluene 64 3.350 1.856 8.96 1.1 90.14%
1,3,5-Trimethylbenzene 56 1.822 0.873 4.36 0.84 78.87%
o-Ethyitoluene 25 1.386 0.544 2.52 0.50 35.21%
1,2,4-Trimethylbenzene - 50 4625 5.655 27.52 0.91 70.42%
1-Decene 61 4.261 2.566 12.70 113  85.92%
n-Decane ‘ 59 2.782 2.296 11.87 0.97 83.10%
1,2,3-Trimethylbenzene 35 3.761 4.498 22.93 1.43  49.30%
p-Diethylbenzene 20 2.025 1.093 4,92 095 28.17%
Tridecene 41 1.280 0.568 3.46 0.77  57.75%
Propyne ) 10 1.683 0.380 2.34 116  14.08%
1-Pentene 81 4382 6953 4292 0.76 71.83%
2-Methyl-1-butene 59 4.800 9.347 67.14 0.68 83.10%
2-Methyi-2-butene 59 6.418 14,570 105.01 0.68 83.10%
Cyclopentene 17 2.761 3.610 14.89 095 23.94%
1-Hexene 17 6.588 8.509 36.24 0.95 23.94%
1-Undecene 71 5.682 3.909 23.53 1.58 100.00%
n-Tridecane 17 1.888 2.101 9.48 0.89 23.94%
1-Octene 21 1.544 0.907 4.64 0.77  29.58%
m-Ethyltoluene 37 1284 0622 4,15 0.78 52.11%
n-Undecane 64 4766 11.685 89,75 1.00 90.14%
Dodecene 58 1.618 1.091 8.76 0.81 81.69%
Tetradecene 6 1.268  0.333 158 0.74 8.45%
2-Ethyl-1-butene 0 - - - - 0.00%
n-Dodecane 61 0582 @ 0.909 - 7.26 0.01 85.92%
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Table 11-9. 1991 Summary Statistics for El Paso, TX (ELTX)

El Paso, TX (EPTX)

ppbC

Compound N Average Std Dev Maximu Minimum Frequency
Ethylene 79 24260 11.697 73.92 1.33 100.00%
Acetylene 79 21109 11234 ° 70.13 5.68 100.00%
Ethane : 79 28635 33911 26689 527 100.00%
Propylene 79 8.820 4.088 26.59 3.25 100.00%
Propane 79 34310 44344 281.86 459 100.00%
Isobutane 79 10167 11704 100.71 2.63 100.00% .
1-Butene + Isobutene 79 6.372 2.678 17.32 2.04 100.00%
1,3-Butadiene 76 2094 0.900 6.20 0.80 96.20%
n-Butane 79 21566 17.696 10573 5.70 * 100.00%
t-2-Butene ) 76 2.422 1.236 6.99 0.84 96.20%
c-2-Butene 66  1.953  1.097 5.82 0.80 83.54%
Isopentane 79 35167 18.836 105.89 11.61  100.00%
n-Pentane 79 20892 14,485 101.45 6.81 100.00%
t-2-Pentene ' 79 3.533 2.007 11.91 0.98 100.00%
c-2-Pentene 65 1,784 0.955 5.97 0.70 82.28%
Cyclopentane 76 1.856  0.959 5.99 0.83 96.20%
2,3-Dimethylbutane 79 4,016 2.210 13.40 1.32 100.00%
Isohexane 79 12,705 6.626 39.12 445 100.00%
3-Methylpentane 79 8.472 4,182 24.80 3.12  100.00%
n-Hexane 78 10.151 5.606 33.14 3.94 98.73%
Methyicyclopentane 79 6.260 3.157 18.89 2.40 100.00%
2,4-Dimethylpentane 79 3.558 2.235 13.33 1.01 100.00%
Benzene 79 16.081 7.644 46.63 6.01 100.00%
Cyclohexane 79 2.540 1.198 7.51 1.05 100.00%
Isoheptane : 79 3.981 2.213 13.05 1.16 100.00%
2,3-Dimethylpentane 78 5.004 2.857 17.70 1.59 98.73%
3-Methylhexane 78 5.262 2783 17.31 1.83 98.73%
1-Heptene 11 3.120 2.943 11.22 1.10 13.92%
2,2,4-Trimethylpentane 77 9.059 4.564 26.47 3.31 97.47%
n-Heptane 79 4949 2755 1662 . 1.70 100.00%
Methylcyclohexane 79 2751 1.346 8.56 1.04 100.00%
2,2,3-Trimethylpentane 78 2159  1.099 6.86 0.84 98.73%
2,3,4-Trimethylpentane 79 3.227 1.646 10.23 1.16 100.00%
Toluene 79 36.877 18.217 117.24 11.93 100.00%

3-Methyiheptane 79 2.702 1.385 8.07 0.95 100.00%

-
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Table 11-9. (Continued)

El Paso, TX (EPTX)

ppRbC
Compound N Average Std Dev Maximu Minimum Frequency
n-Octane 79 2.497. 1.405 8.56 0.88 100.00%
Ethylbenzene 79 7.272 3.636 22.55 2.51 100.00%
p-Xylene + m-Xylene 79 24101 11.937 72.67 8.20 100.00%
Styrene 66 1.705 0.749 4.47 0.74 83.54%
o-Xylene 79 8.472 4112 ~ 2296 . 3.03 100.00%
n-Norane 72 2.858 2. 3 12.45 085 91.14%
n-Propylbenzene . 75 2.004 0.t.5 5.33 0.85 94.94%
p-Ethyltoluene 77 8.153 4.981 26.69 145 97.47%
1,3,5-Trimethylbenzene 78 4.674 3.289 18.46 092 98.73%
o-Ethyitoluene 71 2.020 1.286 821 -0.83 89.87%
1,2,4-Trimethylbenzene 33 5.682 5.348 21.50 080 41.77%
1-Decene . . 66 8.214 4.405 2753 - 117 83.54%
n-Decane 59 2.707 1.553 7.16 0.94 74.68%
1,2,3-Trimethylbenzene 72 3.646 2.494 19.95 095 91.14%
p-Diethylbenzene 69 2.971 1.376 8.83 1.15 * 87.34%
Tridecene 50 1.935 2.152 12.26 0.79  63.29%
Propyne 12 1.155 0.376 1.94 0.77 15.19%
1-Pentene 70 2.407 1.489 11.43 0.89 88.61%
2-Methyl-1-butene 77 3.174 2.282 15.67 0.87 97.47%
2-Methyl-2-butene 78 3.685 2.055 12.09 1.07  98.73%
Cyclopentene 10 1.062 0.301 1.72 063 12.66%
1-Hexene 28 1.720 1.191 6.54 0.75  35.44%
1-Undecene 67 3.178 5.708 43.66 0.85 84.81%
n-Tridecane 43 1.174 0.340 1.90 0.61 54.43%
1-Octene 68 1.934 0.961 5.09 0.70 86.08%

* m-Ethyltoluene 62 2.082 1.832 14.54 0.70 78.48%
n-Undecane 66 2.888 2.696 14.99 0.80 83.54%
Dodecene 47 5.039 11.029 65.64 0.87 59.49%
Tetradecene 7 1526 0733 , 248 0.79 8.86% .
2-Ethyl-1-butene - 1 8.510 - 8.51 8.51 1.27%
n-Dodecane ) §2 0618 0.690 4.60 0.02 65.82%
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Table 11-10. 1991 Summary Statistics for Houston, TX (H1TX)

Houston, TX (H1TX)

ppbC
Compound : N Average Std Dev Maximu Minimum Frequency
Ethylene 80 35.040 19.971 92.01 864 100.00%
Acetylene 80 16.721 9.784 44.53 1.26 100.00%
Ethane 80 50973 27294 162.82 518 100.00%
Propylene 80 24.623 24.234 128.12 3.95 100.00%
Propane 80 50518 54406 479.25 - 6.22 100.00%
Isobutane 80 34.090 31.376 219.97 4.57 100.00% -
1-Butene + Isobutene 80 10508 6277 29.03 2.80 100.00%
1,3-Butadiene 78 4804 5081 28.30 0.80 97.50%
n-Butane 80 53.130 57525 386.54 10.99 100.00%
t-2-Butene 80 4.878 3.719 21.87 1.09 100.00%
c-2-Butene 77 3.672 3.132 20.61 0.85 96.25%
Isopentane 80 96.840 65.771 314.79 22.52 100.00%
n-Pentane 80 35884 39.643 256.57 5.95 100.00%
t-2-Pentene 80 7.049 4,841 27.54 - 0.72  100.00%
c-2-Pentene 77 3.396 2.496 14.02 092 96.25%
Cyclopentane 80 3.652 2.652 14,08 0.86 100.00%
2,3-Dimethylbutane 80 6.961 5.148 36.03 1.97 100.00%
Isohexane 80 27299 19.795 110.14 7.46 100.00%
3-Methylpentane 80 17.017 13.169 95.75 4.36 100.00%
n-Hexane 80 18257 14.166 . 83.72 3.66 100.00%
Methylicyclopentane 80 8.384 5664  37.49 111 100.00%
2,4-Dimethylpentane 78 2.939 1.972 9.13 0.58 97.50%
Benzene 80 20780 12.178 59.50 5.45 100.00%
Cyciohexane 78 8.239 13.790 80.21 1.14 97.50%
Isoheptane 80 6.807 5.079 36.04 1.82 100.00%
2,3-Dimethylpentane 7 2.725 1.838 11.76 0.73 88.75%
3-Methylhexane 80 7.655 5.909 45.26 226 100.00%
1-Heptene ; 12 1.600 0.579 2.97 0.81 15.00%
2,2,4-Trimethylpentane 80 .13.657 10.622 59.88 3.33 100.00%
n-Heptane 80 7.137 5.398 40.14 1.39 100.00%
Methylcyclohexane " 80 5497 3.38 17.05 1.12  100.00%
2,2,3-Trimethylpentane 79 2.778 1.635 9.41 085 98.75%
2,3,4-Trimethylpentane 80 4.970 4.066 24,08 1.26 * 100.00%
Toluens 80 46.119 25.691 133.22 13.66 100.00%

3-Methyiheptane 80 3.338  1.753 8.87 1.16 100.00%
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Table 11-10. (Continued)

Houston, TX (H1TX)

ppbC |
Compound : N Average Std Dev_ Maximu Minimum Frequency
n-Octane 80 3541 2089 10.88 1.01  100.00%
Ethylbenzene 80 8854 4448 2087 2.70 100.00%
p-Xylene + m-Xylens 80 31642 17680 83.36 9.52 100.00%
Styrene 72 3130 2117 1236 0.81  90.00%
o-Xylene 80 10.333 5180 2494 2.15  100.00%
n-Nonane 73 1.898 1.111 6.33 066 91.25% -
n-Propylbenzene 80 7551 10267 59.23 0.90 100.00%
p-Ethyltoluene 77 9778 5906 27.76 1.85 96.25%
1,3,5-Trimethylbenzene 79 4316 2615 13.96 128  98.75%
o-Ethylitoluene 76 2457  1.454 7.92 082 95.00%
1,2,4-Trimethylbenzene 59 7754 7225 35.39 1.01  73.75%
1-Decene 64 11.475 7.004 29.04 1.18  80.00%
n-Decane 57 2702 1.534 8.25 090 71.25%
1,2,3-Trimethylbenzene 70 4,292 2160  11.03 147 87.50%
p-Diethylbenzene 67 4.046 2714 18.18 1.14  83.75%
Tridecene 42 1748  1.160 6.73 062 52.50%
Propyne 5 1755  1.866 5.09 0.84  6.25%
1-Pentene 78 4340 3046 17.08 0.78  97.50%
2-Methyl-1-butene 80 5510 4198 2351 121 100.00%
2-Methyl-2-butene 79 7.384° 5583  31.12 1.561  98.75%
Cyclopentene 53 1805 1262 6.27 0.69 66.25%
1-Hexene 53 3.896 2.784 14.98 0.78 66.25%
1-Undecene 76 2864 2467 19.74 0.77  95.00%
n-Tridecane 44 1579 2449 17.19 0.55 55.00%:
1-Octene 36 2896 3726 2244 0.99  45.00%.
m-Ethylitoluene 68 2.810 2.355 11.65 0.78  85.00%
n-Undecane 62 2.809 3.174 21.60 090 77.50%
Dodecene - 41 3296 3.100 20.20 0.86 51.25%
Tetradecene : 5 0908 0.236 1.22 0.66 6.25%
2-Ethyl-1-butene ., 0 - - - . 0.00% |
n-Dodecane 32 0592 0699 4.07 0.04  40.00%,
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Table 11-11. 1991 Summary Statistics for Juarez, Mexico (JUMX)

Juarez, Mexico (JUMX)

ppbC

Compound N Average Std Dev Maximu Minimum Frequency
Ethylene 64 14.146 9.868 44.29 201 100.00%
Acetylene ) 64 12.753 9.669 44.37 2.61  100.00%
Ethane 64 27.607 31257 193.00 532 100.00%
Propylene 63 4712 3259 1533 0.82  98.44%
Propane 64 49.189 40.385 193.41 435 100.00%
Isobutane . 63 16.125 58.339 407.36 1.12 08.44%
1.-Butene + Isobutene 62 3.801 2.961 19.35 0.84 96.88%
1,3-Butadiene 34 1683 1.180 6.47 0.53 53.13%
n-Butane 63 20100 13.608 58.19 2.82 98.44%
t-2-Butene 31 2.151 1.271 6.94 0.79 48.44%
¢-2-Butene 28 1.627 1.017 6.15 0.69 43.75%
Isopentane 64 47935 128.907 893.90 231  100.00%
n-Pentane 64 39.233 140.710 1032.00 1.56 100.00%
t-2-Pentene 50 3.291 7.369 53.58 0.88 78.13%
c-2-Pentene 26 2.173 3.545 19.40 0.78 40.63%
Cyclopentane 42 4378 13.506 84.34 0.55 65.63%
2,3-Dimethylbutane 58 2764  1.840 7.98 0.78 90.63%
Isohexane 64 9.393 7.095 33.00 1.40 100.00%
3-Methylpentane 62 6720 4850 23.47 159  96.88%
n-Hexane 64 8.711 8.390 43.42 1.05 100.00%
Methylicyclopentane 63 4.359 3.718 18.15 069 98.44%
2,4-Dimethylpentane 53 3.023 3.123 20.15 0.54 82.81%
Benzene 64 9.797 6.772 29.80 1.91  100.00%
Cyclohexane 50 3.117 5.508 34.10 0.74 78.13%
Isoheptane 60 3.682 3.741 25.08 0.84 93.75%
2,3-Dimethylpentane 54 3.119 2.478 9.98 093 84.38%
3-Methylhexane 63 4.582 5.365 36.45 0.93 98.44%
1-Heptene B 7 3.174 2.254 7.60 1.37 10.94%
2,2,4-Trimethylpentane 64 4,176 3.246 13.88 0.83 100.00%
n-Heptane 62 4.877 8.469 65.61 1.00 96.88%
Methylcyclohexane 55 - 2.786 5.278 39.71 0.72 85.94% .
2,2,3-Trimethylpentane 40 1.957 1.931 12.90 0.84 62.50%
2,3.4-Trimethylpentane 52 1.906 17283 5.40 0.73 81.25%
Toluene 64 42613 64.083 362.93 2.67 100.00%
3-Methylheptane 53 3.179 ° 5.6835 41.00 0.79 82.81%
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Table 11-11. (Continued)

Juarez, Mexico (JUMX)

pPpbC
Compound N Average Std Dev Maximu Minimum Frequency’
n-Octane 51 5129 18.122 131.34 0.55 79.69%
Ethylbenzene . 62 8.206 11.737 83.82 1.45 96.88%
p-Xylene + m-Xylene 64 27.575 38.848 268.30 1.69 100.00%
Styrene 25 5.151 7.598 33.62 0.56 39.06%
o-Xylene 64 9.031  13.066 96.63 1.43 100.00%
n-Nonane 50 8.831 43586 310.34 . 0.54 78.13% -
n-Propylbenzene 61 5.101  17.440 137.74 0.86 96.31%
p-Ethyitoluene 62 10501 30.015 19473 0.87 96.88%
1,3,5-Trimethylbenzene 57 7.530 31.089 237.28 0.85 89.06%
o-Ethyltoluene 39 3.900 7.205 41.45 0.74  60.94%
1,2,4-Trimethylbenzene 40 5173 9.233 58.09 0.78 62.50%
1-Decene 52 13171 32922 212.41 0.80 81.25%
n-Decane . 40 15967 70.672 448.04 082 62.50%
1,2,3-Trimethylbenzene 57 5222 10.792 82.56 0.85 89.06%
p-Diethylbenzene 46 5754 15.061 102.85 0.79 71.88%
Tridecene 35 2.971 4.031 21.23 0.82 54.69%
Propyne 4 1.078 0.099 1,18 0.95 6.25%
1-Pentene 42 2.057 0.711 3.38 0.65 65.63%
2-Methyi-1-butene ) 48 2.458 1.628 9.18 0.77 75.00%
2-Methyl-2-butene 43 2.780 1.909 10.52 079 67.19%
Cyclopentene 3 1.399 0.881 2.42 0.85 4.69%
1-Hexene 5 5.894 6.244 16.59 1.15 7.81%
1-Undecene 62 5.135 10.697 59.20 0.81 96.88%
n-Tridecane 24 4438 8.611 41.27 0.61 37.50%
1-Octene 19 1.880 1.426 717 0.82 29.69%
m-Ethyltoluene 31 4402 10.146 54.92 0.87 48.44%
m-Undecane 53 15215 55331 330.26 0.81 82.81%
Dodecene 40 - 4722 10.057 53.86 0.85 62.50%
Tetradecene 9 2.880 2.767 9.25 0.70 14.06%
2-Ethyl-1-butene 1 3.530 - 3.53 3.53 "1.56% _
n-Dodecane 41 2453 10975  70.76 0.03 © 64.06%
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Table 11-12. 1991 Summary Statistics for Ft. Lauderdale, FL (F1FL)

Ft. Lauderdale, FL (F1FL)

ppbC
Compound N Average Std Dev Maximu Minimum Frequency
Ethylene 11 7.53 6.14 17.63 025 100.0%
Acetylene 11 7.07 410 - 13.91 1.47 100.0%
Ethane 11 - 3.79 2.86 11.31 1.26 100.0%
Propylene 10 4.50 3.47 13.11 0.92 90.9%
Propane 11 12,22 10.59 37.04 1.56 100.0%
Isobutane 11 3.96 3.19  10.63 093  100.0% .
1-Butene + Isobutene 11 2.70 1.40 461 0.19 100.0%
1,3-Butadiene 4 1.18 0.3 1.52 0.88 36.4%
n-Butane 11 15.33 10.65 31.23 277 100.0%
t-2-Butene 5 1.43 0.50 1.95 0.87 45.5%
c-2-Butene : 4 1.66 0.48 2.37 1.34 36.4%
Isopentane 11 28.07 21.30 61.40 488 100.0%
n-Pentane N 8.75 5.89 18.22 1.58 100.0%
t-2-Pentene 8 278 1.46 4,91 125 - 72.7%
c-2-Pentene 5 1.65 0.61 2.32 0.94 45.5%
Cyclopentane 4 1.40 0.29 1.69 1.00 36.4%
2,3-Dimethylbutane 7 3.20 1.46 487 1.70 63.6%
Isohexane 11 661 . 494 14.10 1.32 100.0%
3-Methylpentane ' 10 4.45 3.1 9.46 0.82 90.9%
n-Hexane 9 4,63 3.04 10,77 0.81 81.8%
Methylcyclopentane 8 2.67 1.10 410 - 135 . 727%
2,4-Dimethylpentane -8 1.91 0.79 2.98 1.00 72.7%
Benzene 11 5.90 3.39 10.63 1.43  100.0%
Cyclohexane 2 0.88 0.17 1.00 0.76 18.2%
Isoheptane , 8 2.58 0.82 3.55 1.22 72.7%,
2,3-Dimethylpentane 7 1.89 0.66 279 1.14 63.6%
3-Methylhexane 8 2.71 1.06 412 1.38 72.7%
1-Heptene 0 - - - - 0.0%
2,2,4-Trimethylpentane 11 6.97 427 12.74 1.55 100.0%
n-Heptane 8 2.20 0.84 - 3.38 1.16 72.7%
Methylcyclohexane 4 1.89 043 . 214 1.25 36.4%
2,2,3-Trimethylpentane 7 150 0.50 208 - 082 63.6%
2,3,4-Trimethylpentane 9 2.90 1.29 4.38 0.46 81.8%
Toluene - 11 23.80 16.59 4554 4.08 100.0%
3-Methylheptane 6 148 0.31 1.89 1.16 54.5%
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Table 11-12. (Continued)

Ft. Lauderdale, FL (F1FL)

ppbC
Compound N Average Std Dev Maximu Minimum Frequency
n-Octane 5 118  0.36 1.81 0.95 45.5%
Ethylbenzene 11 3.22 1.93 5.64 0.65 100.0%
p-Xylene + m-Xylene 11 11.47 6.68 20.83 3.03 100.0%
Styrene 5 2.20 0.89 3.29 1.22 45.5%
o-Xylene 11 0.57 0.31 0.94 0.14  100.0%
n-Nonane 3 1.12 0.19 1.32 0.95 27.3% -
n-Propylbenzene 11 2.78 1.63 5.67 0.92 100.0%
p-Ethyltoluene 11 5.18 3.29 10.43 212 100.0%
1,3,5-Trimethylbenzene 10 2.55 1.35 4.51 1.16 90.9%
o-Ethyltoluene 10 1.92 1.34 5.28 0.93 90.9%
1,2,4-Trimethylbenzene 5 2.19 1.95 5.26 0.52 45.5%
1-Decene 10 5.68 3.28 10.31 1.67. 90.9%
n-Decane 6 1.39 0.47 2.04 0.88 54.5%
1,2,3-Trimethylbenzene 11 0.38 0.25 072  0.01  100.0%
p-Diethylbenzene 9 0.57 0.32 0.93 0.07 81.8%
Tridecene 1 1.48 - 1.48 1.48 91%
Propyne 0 - - - - 0.0%
1-Pentene 5° 239 0.89 3.24 0.89 455% -
2-Methyl-1-butene 8 2.18 1.03 3.79 1.23  727%
2-Methyl-2-butene 10 2.98 167 . 575 0.89 90.9%
Cyclopentene 3 1.10 0.24 1.38 0.95 27.3%
1-Hexene 1 1.37 - 1.37 1.37 9.1%
1-Undecene 10 1.84 0.65 3.08 0.86 90.9%
n-Tridecane 0 - - - - 0.0%
1-Octene 3 1.16 0.06 1.21 1.10- 27.3%
m-Ethyltoluene 8 1.38 0.51 2.10 0.64 72.7%
n-Undecane 5 1.57 0.72 2.42 0.94 45.5%
Dodecene 4 228 1.44 3.82 0.91 36.4%
Tetradecene 0 - - - - 0.0%
2-Ethyl-1-butene 0] - Co- - - < 0.0%
n-Dodecane 3 051 043 : 097 0.12 27.3%
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Table 11-13. 1991 Summary Statistics for Newark, NJ (NWNJ)

Newark, NJ (NWNJ)

ppbC
Compound N Average Std Dev Maximu Minimum Frequency
Ethylene 11 20.08 11.64 49.53 882 100.0%
Acetylene 11 11.10 4.70 21.27 573 100.0%
Ethane . 11 2272 13.62 53.28 866 100.0%
Propylene 11 1205 793 3249 493  100.0%
Propane 11 26.28 15.43 57.43 838 100.0%
Isobutane 11 1403  13.40  53.40 3.80 100.0% -
1-Butene + Isobutene 11 5.21 3.72 15.55 256 - 100.0%
1,3-Butadiene 7 1.42 0.69 279 0.86 63.6%
n-Butane 11 17.83 11.35 46.83 6.69 100.0%
t-2-Butene 10 1.95 1.87 6.98 0.72 90.9%
c-2-Butene . 9 1.65 1.15 4.36 0:.74 81.8%
. Isopentane ' 11 31.50 13.27 55.42 10.97  100.0%
n-Pentane 11 10.82 5.23 21.63 3.36 100.0%
t-2-Pentene 11 1.86 1.09 4,06 0.85 100.0%
c-2-Pentene 5 1.35 0.58 2.15 0.82 45.5%
Cyclopentane 5 1.22 0.41 1.80 - 083 45.5%
2,3-Dimethylbutane 11 2.75 1.42 5.43 1.27  100.0%
Isohexane bR 8.38 411 16.96 3.83 100.0%
3-Methylpentane 11 5.54 2.62 10.50 269 100.0%
n-Hexane 11 6.57 3.62 14.16 3.04 100.0%
Methylcyclopentane 11 3.35 1.51 6.03 1.53 100.0%
2,4-Dimethylpentane 11 1.84 0.90 3.79 093 100.0%
Benzene 11 9.35 413 17.59 . 4.61 100.0%
Cyclohexane 5 1.39 0.38 1.91 0.90 45.5%
Isoheptane 11 3.22 1.38 6.18 1.56  100.0%
2,3-Dimethylpentane 11 2.19 0.94 413 113 100.0%
3-Methyihexane 11 4.01 1.60 7.01 216 100.0%
1-Heptene 0 - - - - 0.0%
2,2,4-Trimethylpentape 11 7.09 2.99 13.33 3.84 100.0%
n-Heptane 11 3.64 1.36 6.29 215 100.0%
Methylcyclohexane 11 2.11 0.93 3.92 0.93 100.0%
2,2,3-Trimethylpentane 11 1.43 054 247 0.81 100.0%
2,3,4-Trimethylpentane 11 2.89 1.31 . 571 1.58 100.0%
Toluene 11 43.63 21.02 93.89 17.56 100.0%
3-Methylheptane 10 169  0.60 2.85 1.05 90.9%
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Table 11-13. (Continued)

Newark, NJ (NWNJ)

ppbC
Compound N Average Std Dev Maximu Minimum Frequency
n-Octane 9 2.50 1.00 - 4,09 1.12 81.8%
Ethylbenzene 11 6.71 2.50 11.18 263  100.0%
p-Xylene + m-Xylene 11 25.91 10.19 4510 9.88 100.0%
Styrene 6 1.40 0.38 1.85 0.92 54.5%
o-Xylene 11 1.01 1.44 5.15 0.02 100.0%
n-Nonane 11 2.35 084 379 124 100.0%
n-Propylbenzene 11 2.59 1.05 4.24 1.33 100.0%
p-Ethyltoluene 11 8.29 3.68 16.62 3.59 100.0% -
1.3,5-Trimethylbenzene 11 4.67 2.46 9.43 2.36 100.0%
o-Ethyltoluene 10 2.04 1.10 4.71 1.15 90.9%

6.10 4.24 9.71 1.43 27.3%
8.45 3.59 15.27 5.44 72.7%
2.57 1.04 4.38 1.60 63.6%
0.40 0.13 0.64 0.28 63.6%
0.69 020 099 0.39 63.6%

1,2,4-Trimethylbenzene .
1-Decene

n-Decane
1,2,3-Trimethylbenzene
p-Diethylbenzene

Tridecene 1.18 0.34 1.85 0.85 63.6%
Propyne - - - Co- 0.0%
1-Pentene 1.64 0.84 3.14 0.88 54.5%

2-Methyl-1-butene
2-Methyl-2-butene

2.75 1.35 4.73 0.73 100.0%
2.19 1.36 5.23 1.07  100.0%

-t ok

WOOPD-2CWHLOO =+ 2 =a2MONNNN®

Cyclopentene 0.73 - 0.73 073  91%
1-Hexene - - - - 0.0%
1-Undecene 3.26 244 676 0.85 81.8%
n-Tridecane 0.92 0.29 1.24 0.55 36.4%
1-Octene 1.38 0.30 1.57 1.03 27.3%
m-Ethyitoluene 1 2.10 0.94 4.26 1.20 90.9%
n-Undecane 1 4.04 413 16.19 1.99  100.0%
Dodecene 2.25 1.17 3.88 0.88 54.5%
Tetradecene - - - - 0.0%
2-Ethyl-1-butene - - - - 0.0%

0.50 034 - 1.00 0.10 72.7%

n-Dodecane
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Table 11-14. 1991 Summary Statistics for W. Palm Beach, FL (PBFL)

W. Palm Beach, FL (PBFL)

ppbC
Compound N Average Std Dev Maximu Minimum Frequency
Ethylene 11 21.60 14.26 45,26 1.29  100.0%
Acetylene 11 19.18 11.72 40.62 2.65 100.0%
Ethane 11 9.27 9.03 34.53 1.61 100.0%
Propylene 10 10.51 5.17 17.71 2.20 90.9%
Propane M 52.61 24.84 B4.14 6.76 100.0%
Isobutane 11 10.77 6.16 20.81 259  100.0% -
1-Butene + Isobutene 11 6.97 3.64 12.35 1.43 100.0%
1,3:Butadiene 9 2.62 0.94 3.89 1.36 81.8%
n-Butane 11 36.19 18.89 65.93 820 100.0%
t-2-Butene 9 2.91 1.10 4.94 1.27 81.8%
c-2-Butene - 9 2.33 0.81 3.65 0.91 81.8%
Isopentane 11 68.07 40.89 143.29 13.98 100.0%
n-Pentane R 21.36 12.68 44.85 449 100.0%
t-2-Pentene 9 6.33 2.33 10.63 3.07 81.8%
c-2-Pentene ’ 9 3.03 1.21 5.49 1.32 81.8%
Cyclopentane 9 2.30 0.95 3.90 1.05 81.8%
2,3-Dimethylbutane 11 6.18 3.75 13.70 1.08  100.0%
Isohexane 11 18.38 11.69 4356 = 3.09 100.0%
3-Methylpentane 11 10.40 668 2434 185 100.0%
n-Hexane . 11 8.16 2.12 18.38 1.94 100.0%
Methyicyclopentane 11 5.15 3.15 11.78 0.86 100.0%
2,4-Dimethylpentane 10 457 223 9.34 1.02 90.9%
Benzene 11 15.11 9.00 - 33.17 229 100.0%
Cyclohexane 6 1.52 0.56 2.48 0.93 54.5%
Isoheptane ' 10 5.18 243 11.01 2.5 90.9%
2,3-Dimethylpentane . 10 4.38 2.10 9.06 1.08 90.9%
3-Methylhexane 11 - 563 3.53 13.35 0.93 100.0%
1-Heptene 1 1.78 - 1.78 1.78 9.1%
2,2,4-Trimethylpentane 11 18.43 10.54 40.81 3.68 100.0%
n-Heptane _ 10 5.49 3.09 , 1225 1,12 90.9%
Methylcyclohexane 9 3.25 1.53 6.47 1.56 81.8%
2,2,3-Trimethylpentane 9 3.39 150  6.78 1.66 81.8%
-2,3,4-Trimethylpentane 11 6.11 3.45 13.46 1.12 100.0%
Toluene 11 4519 2855 105.82 8.57  100.0%

3-Methylheptane 9 2.83 1.25 5.55 1.44 81.8%
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Table-11-14, (Continued)

W. Palm Beach, FL (PBFL)

ppRLC
Compound N Average Std Dev  Maximu Minimum Frequency
n-Octane 9 214 0.72 3.33 1.26 81.8%
Ethylbenzene 11 6.97 4.30 15.94 1.29 100.0%
p-Xylene + m-Xylene 11 2677 1585 5972 510  100.0%
Styrene 9 1.86 0.85 3.33 0.91 81.8%
o-Xylene 11 1.85 1.87 6.45 0.03 100.0%
n-Nonane 8 1.71 0.53 248 0.98 72.7% -
n-Propylbenzene 10 3.22 0.70 4.16 2.01 90.9%

—
-—

9.53 5.89 18.35 1.73 100.0%
5.15 3.62 12.90 0.96 100.0%

p-Ethyltoluene
1,3,5-Trimethylbenzene

—
—

o-Ethyitoluene 9 3.66 1.21 6.36 2.48 81.8%
1,2,4-Trimethyltbenzene 4 18.15 12.10 31.22 2.01 36.4%
1-Decene 9 10.76 5.55 21.27 3.27 81.8%
n-Decane 6 1.61 0.49 2.07 0.91 54.5%
1,2,3-Trimethylbenzene 10 1.23 2.04 7.00 0.12 90.9%
p-Diethylbenzene 9 0.56 0.32 0.93 0.02 81.8%
Tridecene 5 2.62 1.56 3.99 0.44 45.5%
Propyne 0 . - - - 0.0%
1-Pentene 9 4.20 138, . 7.05 244 81.8%
2-Methyl-1-butene 9 5.18 2.24 8.66 2.16 81.8%
2-Methyl-2-butene 10 7.39 3.76 14.89 1.26 90.9%
Cyclopentene 7 1.48 0.51 2.46 0.93 63.6%
1-Hexene 9 2.44 1.01 4.60 1.12 81.8%
1-Undecene 9 3.15 1.52 6.56 1.46 81.8%
n-Tridecane 7 1.29 0.36 1.75 0.82 63.6%
1-Octene 9 214 0.87 3.98 1.18 81.8%
m-Ethyltoluene 9 3.72 2.87 10.69 1.63 81.8%
n-Undecane . 9 1.97 0.65 3.22 1.14 81.8%
Dodecene 6 2.91 2.74 7.28 0.26 54.5%
Tetradecene 0 - - - - 0.0%
2-Ethyl-1-butene 0 - . - - - 0.0%
.n-Dodecane 6 0.57 0.24 0.86 0.17 54.5%
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Table 11-15. 1991 Summary Statistics for Plainfield, NJ (PLNJ)

Plainfieid, NJ (PLNJ)

ppbC

Compound N Average Std Dev  Maximu Minimum Frequency
Ethylene 10 22.25 10.95 41.69 542 100.0%
Acetylene 10 8.83 5.23 21.24 2.87 100.0%
Ethane ' 10 2492 1340 47.14 5.33  100.0%
Propylene 10 6.10 3.24 11.62 147  100.0%
Propane - 10 12.75 6.18 23.66 255 100.0%
Isobutane 10 10.71 5.40 19.59 1.47 100.0% -
1-Butene + Isobutene 10 3.62 1.66 6.32 1.19  100.0%
1,3-Butadiene 3 1.04 0.19 1.26 092  30.0%
n-Butane 10 11.05 5.10 20.08 2.35 100.0%
t-2-Butene 8 1.75 0.83 3.24 0.96 80.0%
c-2-Butene 7 1.73 0.78 3.30 1.13 70.0%
Isopentane 10 25.76 14.50 52.85 5.05 100.0%
n-Pentane 10 9.02 4.89 18.57 1.33 100.0%
t-2-Pentene ‘ 8 2.98 216 7.90 1.26 80.0%
c-2-Pentene 5 1.49 0.77 2.69 0.81 50.0%
Cyclopentane 5 1.17 0.63 2.16 0.48 50.0%
2,3-Dimethylbutane 9 258 1.59 6.01 1.35 90.0%
Isohexane 10 7.78 5.99 21.97 1.69 100.0%
3-Methylpentane 10 6.01 4.71 16.43 0.94 100.0%
n-Hexane 9° 527 397 14.36 2.47 90.0%
Methylcyclopentane 9 3.08 2.02 7.28 1:52  90.0%
2,4-Dimethylipentane 9 1.7 1.05 4.10 0.87 90.0%
Benzene 10 7.52 413 15.87 2.29 100.0%
Cyclohexane 3 2.08 1.87 4,23 0.89 30.0%
Isoheptane 10 234 1.61 6.42 0.99 100.0%
2,3-Dimethylpentane 9 1.83 0.94 3.76 0.99 90.0%
3-Methylhexane 9 3.20 228 ° 865 1.43 90.0%
1-Heptene 0 - - - - 0.0%
2.2,4-Trimethylpentane 10 6.39 3.70 13.13 1.48 100.0%
n-Heptane 9 2.56 1.74 6.54 0.99 90.0%
Methyicyclohexane 8 1.60 0.87 3.38 0.70 80.0%
2,2,3-Trimethylpentane 7 1.40 0.87 2.66 0.21 70.0%
2,3,4-Trimethylpentane ° 9 2.70 1.29 4.85 1.44 ° 90.0%
Toluene 10 27.33 15.07 57.65 5.04 100.0%
3-Methylheptane 7

132 079 2.58 0.2t  70.0%
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Table 11-15. (Continued)

Plainfield, NJ (PLNJ)

pPRRC
Compound N Average Std Dev  Maximu Minimum Frequency
n-Octane 4 1.18 0.36 1.64 0.81 40.0%
Ethyibenzene 10 3.65 1.94 7.30 0.81 100.0%
p-Xylene + m-Xylene 10 13.98 7.55 27.75 345 100.0%
Styrene 4 0.99 0.30 1.28 0.56 40.0%
o-Xylene 10 0.73 0.31 1.30 0:35  100.0%
n-Nonane 5 1.06 0.27 1.47 - 0.81 50.0% -
n-Propylbenzene 10 1:51 0.57 2.47 0.88 100.0%

4.79 2.29 9.47 2.28 90.0%
1.94 0.70 3.1 1.43 90.0%
1.60 0.42 2.02 0.88 60.0%
3.20 2.53 6.80 0.27 50.0%
3.87 2.64 9.37 1.01 100.0%
1.59 0.33 2.07 1.19 50.0%
0.42 0.22 0.79 0.12 80.0%
0.40 0.30 0.82 0.02 60.0%

p-Ethyltoluene
1,3,5-Trimethylbenzene
o-Ethyltoluene
1,2,4-Trimethylbenzene
1-Decene

n-Decane
1,2,3-Trimethylbenzene
p-Diethylbenzene

-t

POOCAONRRINNN--NODORIONDIORNOON® OO

Tridecene 1.34 0.18 1.46 1.21 20.0%
Propyne - - - - 0.0%
1-Pentene 1.48 0.87 2.64 0.22 60.0%

1.99 1.07 4.35 1.08 90.0%
2.49 1.82 650 . 1.03 90.0%

2-Methyl-1-butene
2-Methyl-2-butene

Cyclopentene 1.31 0.35 1.55 106  20.0%
1-Hexene 2.40 - 2.40 2.40 10.0%
1-Undecene 1.27 0.35 1.84 0.85 70.0%
n-Tridecane 1.21 0.56 1.60 0.81 20.0%
1-Octene 1.19 0.41 1.97 0.94 60.0%
m-Ethyitoluene 1.03 0.53 1.5% 0.21 50.0%
n-Undecane 3.60 5.12 15.17 1.26 70.0%
Dodecene 2.73 0.69 3.41 1.65 50.0%
Tetradecene - ‘. - - 0.0%
2-Ethyl-1-butene - - - - 0.0%
n-Dodecane 0.67 0.80 1.80 0.07 40.0%
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Table 11-16. 1991 Summary Statistics for Raleigh, NC (R1NC)

Raleigh, NC (R1NC)

ppbC
Compound N Average Std Dev  Maximu Minimum Frequency
Ethylene 10 8.88 5.86 22.45 3.76 100.0%
Acetylene 10 - 586 5.16 18.80 1.43  100.0%
Ethane 10 9.14 5.36 19.48 420 100.0%
Propylene 10 3.30 2.46 9.35 1.01 100.0%
Propane . 10 12.68 9.13 30.81 566  100.0%
Isobutane : 10 4.28 3.52 12.95 1.11 100.0% -
1-Butene + Isobutene 10 2.48 1.86 6.81 1.22 100.0%
1,3-Butadiene 2 1.79 0.53 2.16 1.41 20.0%
n-Butane 10 11.52 9.48 31.52 542 100.0%
t-2-Butene 4 1.70 . 105 263 0.23 40.0%
c-2-Butene 2 1.89 0.15 1.99 1.78 20.0%
Isopentane 10 19.99 16.94 57.54 7.71 100.0%
n-Pentane 10 7.70 5.48 18.49 3.13 100.0%
t-2-Pentene 7 1.77 1.65 4.40 0.38 70.0%
c-2-Pentene 3 1.62 0.96 2.34 0.54 30.0%
Cyclopentane 3 1.33 043 = 1.72 0.87 30.0%
2,3-Dimethylbutane 9 2.18 1.86 6.26 0.97 90.0%
Isohexane 10 6.09 5.29 18.67 2.09 100.0%
3-Methyipentane 10 4.39 450 1595 1.04 100.0%
n-Hexane . 10 8.15 13.11 - 43.77 1.62  100.0%
Methylcyclopentane 10 2.46 3.09 10.68 0.71 100.0%
2,4-Dimethylpentane 8 1.54 1.44 4.42 0.19 80.0%
Benzene 10 5.38 394 15.06 3.06 100.0%
Cyclohexane 3 1.82 0.79 2.44 0.94- 30.0%
Isoheptane 9 1.90 1.36 4.68 0.94 90.0%
2,3-Dimethylpentane 6 2.05 1.79 5.07 079  60.0%
3-Methylhexane g9 - 209 1.63 5.72 0.99 90.0%
1-Heptene 0 - - - - 0.0%
2,2,4-Trimethylpentane 10 ° 478 433 1512 - 1.91  100.0%
n-Heptane 9 1.58 1.47 5.45 0.65 90.0%
Methyicyclohexane 3 2.1 1.23° 3.32 0.86 30.0%
2,2,3-Trimethylpentane 3 1.77 1.02 2.83 0.80 30.0%
2,3,4-Trimethylpentans 10 1.79 1.57 5.64 0.72 100.0%
Toluene 10 2729 +41.25 140.17 492 100.0%
2

3-Methylheptane 1.84 0.66 230 137 20.0%
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Table 11-16. (Continued)

- Raleigh, NC (R1NC)

prbC
Compound N Average Std Dev Maximu Minimum Frequency
n-Octane 1.37 0.40 1.81 0.85 40.0%
Ethylbenzene 1 2.21 1.77 6.58 0.76  100.0%
p-Xylene + m-Xylene 1 7.80 6.46 24.08 3.60 100.0%
Styrene 1.22 0.26 1.44 0.89 40.0%
o-Xylene 0.42 0.31 0.98 0.15 80.0%
n-Nonane 1.09 0.33 1.56 0.81 40.0%

735 395 12,22 1.97 90.0%
4.29 3.85 12.65 0.86  100.0%
1.94. 1.12 3.75 1.02 50.0%
1.71 0.93 2.95 0.80 40.0%
4.44 2.90 9.40 1.29 80.0%
3.93 3.79 12.18 1.16 80.0%
1.30 0.56 2.39 0.86 70.0%
0.48 0.27 0.91 0.02 80.0%
0.54 0.32 0.99 0.06 80.0%

n-Propylbenzene
p-Ethyltoluene
1,3,5-Trimethylbenzene
o-Ethyltoluene
1,2,4-Trimethylbenzene
1-Decene

n-Decane
1,2,3-Trimethylbenzene
p-Diethylbenzene

—

WOOCONN= =20~ 000RRO0ONOONORRLRNOOHLODLEOO N

Tridecene 1.13 0.64 1.95 0.19 50.0%
Propyne - - - - 0.0%
1-Pentene 2.29 0.86 3.25 1.30 50.0%

217 144 409 085  60.0%
2300 231 625 053  60.0%

2-Methyi-1-butene
2-Methyl-2-butene

Cyclopentene - - - - 0.0%
1-Hexene 1:88 - 1.88 1.88 10.0%
1-Undecene 4.79 2.64 9.83 1.13 80.0%
n-Tridecane 0.97 - 0.97 0.97 10.0%
1-Octene 1.48 - 1.48 - 1.48 10.0%
m-Ethyltoluene 1.78 0.52 2.15 1.41 20.0%
n-Undecane 1.94 1.32 472 0.88 70.0%
Dodecene 2.32 1.47 5.53 1.31 80.0%
Tetradecene - - - - . 0.0%
2-Ethyl-1-butene - . - - - 0.0%
n-Dodecane 0.57 0.41 0.93 0.12 30.0%
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Table 11-17. 1991 Overall Summary Statistics

Qverall
ppbC
Compeund N Average Std Dev Maximu Minimum Frequency
Ethylene 373 26.310 20.621 117.28 1.09 99.73%
Acetylene 374 12955 10.337 - 70.13 0.81 100.00%
Ethane 373 36.447 27.713 266.89 2.35 99.73%
Propylene 373 13.005 17,185 160.40 0.82 99.73%
Propane 374 53289 60210 572.03 2.08 100.00%
Isobutane 373 25573 36.302 407.36 1.12 99.73%
1-Butene + Isobutene 371 6.533 5.216 39.97 0.83 99.20%
1,3-Butadiene 288 3.190 3.684 28.30 0.45 77.01%
n-Butane 373 39.761 48.393  462.93 2.82 99.73%
t-2-Butene . 316 3.451 3.647 39.04 0.68 84.49%
c-2-Butene : 286 2.754 3.119 33.25 0.56 76.47%
Isopentane 374 63.447 81773 893.90 2.31 100.00%
n-Pentane . 374 28915 63.106 1032.00 - 1.56  100.00%
t-2-Pentene 344 4.611 6.137 77.73 0.72 91.98%
c-2-Pentene 273 2.554 3.328 41.84 0.70 72.99%
Cyclopentane 340 2.796 5.115 84.34 0.55 90.91%
2,3-Dimethylbutane 366 4.659 4.251 45,98 0.78 97.86%
Isohexane 374 16.228 14.665 120.25 1.40 100.00%
3-Methylpentane 372  10.492 8.939 95.75 0.74 99.47%
n-Hexane : , 373 13436 10.622 83.72 1.05 99.73%
Methyicyclopentane 373 6.508 4.798 37.49 069 99.73%
2,4-Dimethylpentane 333 2.868 2.431 20.15 054 89.04%
Benzene 374 13.812 10.583 77.54 1.91  100.00%
Cyclohexane 350 4.711 7.624 80.21 0.69 93.58%
Isoheptane ' 369 4.633 3.602 36.04 0.83 98.66%
2,3-Dimethylpentane 307 3.133 2.473 17.70 0.68 82.09%
3-Methylhexane 3N 5.105 4,305 45.26 0.38 99.20%
1-Heptene 41 2.396 2.011 11.22 0.81 10.96%
2,2,4-Trimethylpentane 369 8.456 8.337 78.02 0.83 98.66%
n-Heptane 372 5.245 4.947 65.61 0.92 99.47%
Methylcyclohexane 362 4.186 3.631 39.71 0.72 96.79%
2,2,3-Trimethylpentane 306 2.138 1.426 12.90 079 81.82%
2,3,4-Trimethylpentane 350 3.029 2.672 24.08 0.55 93.58%
Toluene 374 35127 - 32566 36293 267 100.00%
3-Methyiheptane . 341 2.610 2.627 41.00 0.64 91.18%
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Table 11-17. (Continued)

Qverall
PRLC
Compound N Average Std Dev Maximu Minimum Frequency
n-Octane 357 3.258 7.074 131.34 0.55 95.45%
Ethylbenzene 372 °7.381 | 5931 83.82 0.91 99.47%
p-Xylene + m-Xylene 374 21578 20.701 268.30 1.69 100.00%
Styrene 281 2.585 3.178 33.62 0.56 75.13%
0-Xylene 373 7.386 7.043 96.63 0.79 99.73%
n-Nonane 318 3.370 17.365 310.34 0.37 85.03% -
n-Propylbenzene 358 4.559 9.204 137.74 0.49 95.72%
p-Ethyltoluene 358 7312 13286 194.73 0.87 95.72%
1,3,5-Trimethylbenzene 342 4163 12.972 23728 0.75 91.44%
o-Ethyltoluene 267 2275  3.026 41.45 050 71.39%
1,2,4-Trimethylbenzene 244 5652 6584  58.09 0.78 65.24%
1-Decene : 311 8304 14384 212.41 0.80 83.16%
n-Decane _ 259 .4.761 27959 448.04 0.74  69.25%
1,2,3-Trimethylbenzene 294 4.034 5.298 82.56 0.85 78.61%
p-Diethylbenzene 247 3.717 7.046 102.85 0.79  66.04%
Tridecene 201 1.917 2237 21.23 0.62 53.74%
Propyne 33 1.387 0.785 5.09 0.77 8.82%
1-Pentene 306 3.204 3.502 42.92 052 81.82%
2-Methyl-1-butene ' 336 3.819 4.818 67.14 0.68 89.84%
© 2-Methyl-2-butene 333 4.890 7.092 105.01 0.68 89.04%
Cyclopentene 93 1.822 1.870  14.89 0.63 24.87%
1-Hexene 129 3.443 4.116 36.24 0.75 34.49%
1-Undecene 351 4.018 6.045 59.20 0.77 93.85%
n-Tridecane 151 2.002 3.963 41.27 0.55 40.37%
1-Octene e 147 2.088 2.088 22.44 0.70 39.30%
m-Ethyltoluene 240 2.388 4.052 54.92 0.70 84.17%
n-Undecane . 309 5412 24013 330.26 0.80 82.62%
Dodecene 248 3.340 6.962 65.64 079 66.31%
Tetradecene 36 1.749 1.553 9.25 0.66 9.63%
2-Ethyl-1-butene . 3 4,333 3.839 8.51 0.96 0.80%
n-DQdecane 238 0.925 4.624 70.76 0.01 63.64%
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APPENDIX B
CRYOGENIC PRECONCENTRATION AND DIRECT FLAME

- IONTZATION DETECTION (PDFID) METHOD
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METHOD TO12

METHOD FOR THE DETERMINATION OF NON-METHANE ORGANIC COMPQUNDS (NMOC)
IN AMBIENT AIR USING CRYOGENIC PRECONCENTRATION AND OIRECT FLAME

1. Scope

1.1

1.2

1.3

[ONIZATION DETECTION (PODFID) -

In recent years, the relationship between ambient concentrations
of precuréor organic compounds and subsequent downwind concentra-
tiqns'of ozone has been described by a variety of photochemical
dispersion models. The most important application of such models
1s to determine the degree of control of precursor organic com-
pounds that is necessary in an urban area to achieve compliance
with applicable ambient air quality standards for ozone (1,2).
The more elaborate theoretical models generally require detailed
organic species data obtained by multicomponent gas chromatography
The Empirical Kinetic Modeling Approach (EKMA), however, requires
only the total non-methane organic compound (NMOC) concentration
data; specifically, the average total NMOC concentration from 6
a.m. to 9 a.m. daily at the sampling location. The use of total
NMOC concentration data in the EKMA substantialﬁy reduces the
cost and complexity of the sampling and analysis system by not
requiring qualitative and quantitative species identification.
Method TOl1, "Method for The Determination of Volatile Organic
Compounds in Ambient Air Using Tenax® Adsarption and Gas
Chrunétography/Mass Spectrometry (GC/MS)", employs collection .
of certain volatile organic compounds on Tenax® GC with subse-
quent analysis by thermal desorption/cryogenic preconcentration
and GC/MS identification. This method (TO12) comdbines the same
type of cryogenic concentration technique used in Method TOl

for high sensitivity with the simple flame ionization detector
(FID) of the GC for total NMOC measurements, without the GC
columns and complex procedures necessary for species separation,




T012-2
)

1.4 In a flame ionization detector, the sample is injected into S
hydrogen-rich flame where the organic vapors burn producing
ionized molecular fragments. The resulting ion fragments are
then collected and detected. The FID is neariy a univer
detector. However, the detector response varies with t* species
of [functional group in the organic compound in an oxyc .a atmos=
phere. Because this method employs a helium or argon carrier
gas, the detector response is nearly one for all compounds.

Thus, the historical short-coming of the FID involving varying
detector response to different organic functional groups is
minimized. .

1.5 The method can be used either for direct, in situ ambient
measurements or (more cammonly) for analysis of integrated
samples collected in specially treated stainless steel canisters.
EKMA models generally require 3-hour integrated NMOC measurements
over the 6 a.m. to 9 a.m. period and are used by State or local
agencies to prepare State Implementation Plans (SIPs) for ozone
control to achieve campliance with the National Ambient Air
Quality Standards (NAAQS) for ozone. For direct, in situ ambient
measurements, the analyst must be presen* :ring the 6 a.m. to
9 a.m. period, and repeat measurements (a aximately six per
hour) must be taken to obtain the 6 a.m. to 9 a.m. average
NMOC -oncentration. The use of sample canisters allows the
coli tion of integrated air samples over the 6 a.m. to 9 a.m.
period by unattended, automated samplers. This method has
incorporated both sampling approaches.

2. Applicable Documents i

2.1 ASTM Standards

D1356 - Definition of Terms Related to Atmospheric
Sampling and Analysis

E260 - Recommended Practice for General Gas Chruﬁauo-
graphy Procedures

E355 - Practice for Gas (nromatography Temms and
Relationships
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2.2 (Other Documents

U. 5. Environmental Protection Agency Technical Assistance
Documents (4,5)

Laboratory and Ambient Air Studies (6-10)

3. Summary of Method .

3.1

3.2

| . 3.3
|

3.4

3.5

A whole air sample is either extracted directly from the ambient

air and analyzed on site by the GC system or collected inte a

precleaned sample canister and analyzé& of f site.

The analysis requires drawing a fixed-volume portion of the
sample air at a low flow rate through a glass-bead filled trap
that is cooled to approximately -186°C with liquid argon, The
cryogenic trap simultaneously collects and concentrates the
NMOC (either via condensation or adsorption) while allowing

.the methane, nitrogen, oxygen, etc. to pass through the trap

without retention. The system is dynamically calibrated so

- that the volume of sample passing through the trap does not

have to be quantitatively measured, but must be precisely
repeatable between the calibration and the analytical phases.
After the fixed-volume air sample has been drawn through the
trap, a helium carrier gas flow is diverted to pass through
the trap, in the opposite direction to the sample flow, and
into an FID. When the residual air and methane have been

flushed from the trap and the FID baseline restabilizes,

the cryogen is removed and the temperature of the trap is
raised to approximately 90°C.

The organic compounds previously collected in the trap revol-
atilize due to the increase in temperature and are carried into
the FID, resulting in a response peak or peaks fram the FID.
The area of the peak or peaks is integrateg, and the integrated
value is transiated to concentration units via a previously-
obtained calibration curve relating integrated peak areas with
known concentrations of propane. )

By convention, concentrations of NMOC are reported in ynits of
parts-per million carbon (ppmC), which, for a specific compound,

is the concentration by volume (ppmv) multiplied by the number -
of carbon atoms in the compound.



3.6

Significance

4.1

4.2

4'3

T012-4

The cryogenic trap simultaneously concentrates the NMOC while
separating and removing the methane from air samples. The
technique is thus direct reading for NMOC and, because of

the concentration step, is rire sensitive than conventional
continuous NMOC analyzers.

= o-

Accurate measurements of ambient concentrations of NMOC

are important for the contral of photochemical smog because
these organic compounds are primary precursors of atmospheric
ozone and other oxidants. Achieving and maintaining -compiiance
with the NAAQS for ozone thus depends Targely on control of
ambient levels of NMOC.

The NMOC concentrations typically found at urban sites may

range up to 5-7 ppmC or higher. In order to determine transport
of precyrsors into an area, measurement of NMOC upwind of tne
area may be necessary. Upwind N..JC concentrations are Tikely

to be less than a few tenths of 1 ppm.

Conventional methods that depeni on gas chromatography and
qualitative and quantitative species evaluation are excessively
difficult and expensive to operate and maintain when speciated
measurements are not needed. The method described here invoives
a simple, cryogenic preconcentration procedure with subsequent,
direct, flame jonization detection. The method is sensitive and
provides accurate measurements of ambient NMOC concentrations

where speciated data are not required as applicable to the
EKMA. '

Definitions

[Note:

Definitions used in this document and in any user-prepared

Standard Operating Procedures (SOPs) should be consistent with ASTM
Methods D1356 and E355. All abbreviations and symbols are defined
within this document at point of use.]’

-



5.1
5.2

5'3

5.4

8.5
5.6
5.7

5.8

5,9

5.10

T012-5

Abso]ute presshre - Pressure measured with reference to absolute
zero pressure (as opposed to atmospheric pressure), usually ex-
Pressed as pounds-force per square inch absolute (psia).

Cryogen - A substance used to obtain very low trap temperatures

Tn the NMOC analysis system. Typical cryogens are liquid argon
(bp ~185.7) and liquid oxygen (bp-183.0).

Dynamii calibration - Calibration of an analytical system with
pollutant concentrations that are generated in a dynamic, flow-
ing system, such as by quantitative, flow-rate dilution of a

high concentration gas standard with zero gas.

EKMA - Empirical Kinetics Modeling Approach; an empiricai model
that attempts to relate morning ambient concentrations of non-
Methane organic compounds (NMOC) and NOy with subsequent peak,
downwind ambient ozone concentrations; used by pollution control
agencies to estimate the degree of hydrocarbon emission reduction
needed to achieve compliance with national ambient air quality
standards for ozone, '

Gauge pressure - Pressure measured with reference to atmospheric
pressure (as opposed to absolute pressure). Zero qauge pressure
(0 psig) is equal to atmospheric pressure, or 14,7 psia (101 kPa).
In situ - In place; In situ measurements are obtained by direct,
On-the-spot analysis, as opposed to subsequent, remote analysis

of a collected sample.

Integrated sample - A sample obtained uniformly over a specified
time period and representative of the average levels of pollutants
during the time period. '

NMOC - Nonmethane organic compounds; total organig compounds as
measured by a flame ionization detector, excluding methane.

pemC - Concentration unit of parts per million carbon; for a spe-
cific compound, ppmC is equivalent to parts per million by volume
(ppmv) multiplied by the number of carbon atoms in the compound.
Sampling -~ The proceﬁs of withdrawing or isolating a representative
Portion of an ambient atmosphere, with or without the simultaneous
isolation of selected combonents for subsequent analysis.

@




6. Interferences

6.1

6.2

T012-6

In field and laboratory evaluation, water was found to cause a
positive shift in the FID baseline. The effect of this shift
is minimize¢ by carefully selecting the integration armination
point and adjusted baseline used for calculating the area of
the NMOC peak(s).

when using helfu. .s a carr as, FID response is quite
uniform for most hydrocarbon ..npounds, but the resaoonse can
vary considerably for other types of organic compounds.

7. Apparatus

7.1

7.2

Di.act Air Sampling (Figure 1)

70'1 01

7.1.2

Sample manifold or sample inlet line - to bring
sample air into the analytical system.

Vacuum pumo or blower - to draw sample air through a
sample r ifold or long inlet line to reduce inlat
residence time. Maximum residence time shouid be no
greatér than 1 minute.

Remote Sample Collection in Pressurized Canisters (Figure 2)

7.2.1

7.2.2

7.2.3
7.2.4

Sample can;'ter(s) - stainless steel, Summa®-polished
vessel(s) or 4-6 L capacity (Scientific Instrumentation
Specialists, Inc., P.0. Box 8941, Moscow, 1D 83843), used
for automatic collection of 3-hour integrated field

air samples, Each canister should have a unique identi-
fication number stamped on its frame.

Sample pump - $tain.:ss stee!._metal bellows type

(Model MB-151, Metal Bellows Corp., 1075 Providence
Highway, Sharon, MA 02067) capable of 2 atmospheres

"minimum output pressure. Pump must be free of leaks,

clean, and uncontaminated by oil or organic compounds.
Pressure gauge - 0-30 psig (0-240 kPa).
Solenoid valve - special electrically-operated, bistable

_solenoid valve (Skinner Magnelatch Valve, New Britain.




7.3

7.2.5

7.2.6

1.2.7

Sample

7.3.1
7.3.2

7.3.3
7.3.4

T012-7

CT), to control sanb]e flow to the canister with negligi-
ble temperature rise (Figure 3). The use of the Skinner
Magnelatch valve avoids any substantial temperature rise
that would occur with a conventional, normally closed
solenoid valve, which would have to be energized during
the entire sample period. This temperature rise.in the
valve could cause outgasing of organics fram the Viton
valve seat material. The Skinner Magnelatch valve
requires only a brief electrical pul'se to open or close
at the appropriate start and stop times and therefore
experiences no temperature increase. The pulses may -
be obtained with an electronic timer that can be pro-
grammed for short (5 to 60 seconds) ON periods or with

a conventional mechanical timer and a special puise
¢ircuit, Figure 3 [a] i1lustrates a simple electrical
pulse circuit for operating the Skinner Magnelatch
solenoid valve with a conventional mechanical timer,
However, with this simple circuit, the valve may

operate unpredictably during brief power interruptions
or if the timer is manually switched on and off too
fast. A better circuit incorporating a time-delay

relay to provide more reliable valve operation is

shown in Figure 3[b].

Stainless steel orifice (or short capillary) - capable
of maintaining a substantially constant flow over the
sampling period (see Figure 4).

Particulate matter filter - 2 micron stainless steel
sintered in-line type (see Figure 4).

Timer - used for unattended sample collection. Capable
of controlling pump(s) and solenoid valve.

Canister Cleaning (Figure 5)

Yacuum pump ~ capable of evacuating sample canister(s)

to an absolute pressure of <5 mm Hg.

Manifold - stainless steel manifold with connections

for simuTtaneously cleaning several canisters.

Shut off valve(s) - seven required.

Vacuum gauge - capable of measuring vacuum in the manifold
to an absalute pressure of 5 mm Hg or less.



7.3.5

7.3.6

7.3.7

7.3.8

T012-8

Cryogenic trap (2 required) - U-shaped open tubular trap

cooled with liquid nitrogen or argon used to prevent con-

tamination fram back diffusion of oil from vacuum pump,

and to provide ciean, zero air to sample canister(s).

Pressure gauge - 0-50 psig (0-345 kPa),-to monitor

2ero air pressure.

Flow control valve - to regulate flow of zero air into
_aister(s).

Humidifier - water bubbler or other system capable of

providing moisture to the zero air supply.

-

7.4 Analytical System (Figure 1)

7.4.1

7.4.2

7.4.3

FID detector system -~ including flow controls for the

FID fuel and air, temperature control for the FID, and
signal processing electronics. The FID burner air,
hydrogen, and helium carrier flow rates should be set
according to the manufacturer's instructions to obtain an
adaguate FID response while maintaining as stable a flame
as possible throug® 't all phases of the analyt®-al cycle.
Chart recorder - ¢ 1tible © the . outpur ignal,
to record FID respo..se.

Electronic integrator - capable of integrating the area
of one or more FID response peaks and calculating peak
area corrected for baseline drift. If a separate inte-
grator and chart recorder are used, care must be exer-
cised to be sure the . these components do not interfere
with each other elecirically. Range selector controls

on both the integrator and the FID analyzer may not pro-
vide accurate range ratios, so individual calibration
curves should be prepared for each range to be used.

The integrator should be capable of narking the beginning
and ending of peaks, constructing the appropriate base-
1ine between the start and end of the integration period,
and calculating the peak area.
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Note: The FID (7.4.1), chart recorder (7.4.2), inte-
grator (7.4.3), valve heater.(7.4.5), and a trap heat-

ing system are conveniently provided by a standard lab-
oratory chromatograph and associated integrator. EPA

has adapted two such systems for the POFID method: a
Hewlett-Packard model 5880 (Hewlett-Packard Corp., Avon-
dale, PA) and a Shimadzu model GCBAPF (Shimadzu Scientific
Instruments Ing., Columbia, MD; see Reference 5). Other

“.similar systems may also be applicable.

Trap - the trap should be carefully constructed from a
single piece of chromatographic-grade stainless steel
tubing (0.32 ¢m 0.0, 0.21 cm 1.D.) as shown 1n‘Figure 6.

‘The central portion of the trap (7-10 em) is packed with

60/80 mesh glass beads, with small glass wool (dimethyldi-
chlorfosilane-treated) plugs to retain the beads. The

trap must fit conveniently into the Dewar flask (7.4.9),
and the arms must be of an appropriate length to allow
the beaded portion of the trap to be submerged below

the level of 1iquid cryogen in the Dewar. The trap should
connect directly to the six-port valve, if possible,

to minimize line length between the trap and the FID, The
trap must be mounted to allow the Dewar to be slipped
conveniently on and off the trap and also to facilitate
heating of the trap (see 7.4.13). ’

Six-port chromatogrdbhic valve - Seiscor Model VIII
(Seismograph Service Corp., Tulsa, OK), Valco Madel 9110
(Valco Instruments Co., Houston, TX), or equivalent.

The six-port valve and as much of the interconnecting
tubing as practical should be located inside an oven or
otherwise heated to 80 - 90°C to minimize wall losses

or adsorption/desorption in the connecting tubing. A1}
lines should be as short as practical.

Multistage pressure regulators - standard two-stage,
stainless steel diaphram regulators with pressure gauges,
fd} helium, air, and hydrogen cylinders.

Pressure requlators - optional sihgle stage, stainless
steel, with pressure gauge, if needed, to maintain
constant helium carrier and hydrogen flow rates.
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Fine needle valve » to adjust sampie flow rate through
trap.

‘awar flask - to hr  ligquid crvogen to cool the trap,
sized to contain suomerged portion of trap. _
Absolute pressure gauge - 0-450 mm Hg,(2 mm Hg [scale
divisions indicating units]). o monitor repeatable
volumes of sample air through cryogenic trap (Wallace
and Tiernan, Model 61C-10-0410, 25 Main Street, Belle-
ville, NJ).

Vacuum reservair - 12 L capacity, typically 1 L.

Gas purifiers - gas scrubbers containing Drierite® or
silica gel and 5A molecular sieve to remove moisture
and organic impurities in the helium, air, and hydrogen
gas flows (Alltech Associates, Deerfield, IL). Note:

. Check ity of gas purifiers prior to use by passing

zero-a.. through the unit and analyzing according to
Section 11.4. Gas purifiers are clean if produce
[contain] less than 0.02 ppmC hydrocarbons.

Trap heating system - chromatoc :phic oven, hot water,

or other means to heat the trap to 80° to 90°C. A simple
heating source for the trap is a beaker or Dewar filled
with water maintained at 80-90°C. More repeata..e types
of heat sources are recommended, including a temperature-
programmed chramatograph oven, electrical heating of

the trap itself, or any type of heater that brings the
temperature of the trap up to 80-90°C in 1-2 minutes.
Toggle shut-off valves (2) - leak free, for vacuum valve ;
and sample valve.

Vacuum pump - general purpose laboratory pump capablie
of evacuating the vacuum reservoir to an ‘appropriate
vacuum that allows the desired sample volume to be
drawn through the trap.

Vent - to keep the trap at atmospheric pressure during
t}apping when using pressurized canisters.

Rotameter - to verify vent flow.




8.

7.5

T012-11

7. 4 18 Fine needle valve (optional) - to adjust flow rate of
sample from canister during analysis.

7.4.19 Chromatographic-grade stainless steel tubing (Alltech
Applied Science, 2051 Waukegan Road, Deerfield, IL, 60015,
(312) 948-8600) and stainless steel plumbing fittings -
for interconneéiions. All such materials in contact
with the sample, analyte, or support gases prior to
analysis should be stainless steel or other inert
matal. Do not use plastic or Teflon® tubing or fittings.

Commercially Available POFID System (5)

7.5.1 A convenient and cost-effective modular POFID system suit-"
able for use with a conventional laboratory chromatograph
is commercially available (NuTech Corporation, Model 8548,
2806 Cheek Road, Durham, NC, 27704, (919) 682-0402).

7.5.2 This modylar system contains aimost all of the apparatus

" {tems needed to convert the chromatograph into a PDFID

analytical system and has been designed to be readily
available and easy to asseﬁble.

Reagents and Materials

8.1
.2

8.3

8.4

Gas cylinders of helium and hydrogen - ultrahigh purity grade.
Combustion air = cylinder containing jess than 0.02 ppm hydro-
carbons,. or equivalent air source. - '

Propane calibratxon standard - cylinder containing 1-100 ppm
(3-300 ppmC) propane in air. The cylinder assay should be
traceable to a National Bureau of Standards (NBS) Standard Refer-
ence Material (SRM) or to a NBS/EPA-approved Certified Reference
Material (CRM). - -

Zero air - cylinder containing less than 0.02 ppmC hydrocar-
bons. Zlero air may be obtained from a cylinder of zero-grade
compressed air scrubbed with Drierite® or silica gel and SA
molecular sieve or activated charcoal, or by cataiytic cleanup
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of ambient air. All zero air should be passed through a liguid’
argon cold trap for final cleanup, then passed through a hyrdo-
carbon-free water bubbler (or other device) for humidification..

8.5 Liquid cryogen - liguid argon (bp -185.7°C) or liquid oxygen,
(bp -183°C) may be used as the cryogen. Experiments have shown
no differences in trapping efficiency between liquid argon and
1iquid- oxygen. However, appropriate safety precautions must be
taken if liquid oxygen is used. Liquid nitrogen (bp -195°C)
should not be used because it causes condensation of oxygen and
methane in the trap.

Direct Sampling

9.1 For direct ambient air sampling, the cryogenic trapping system
draws the air sample directly from a pump-ventilated distribution
manifold or samgie line (see Figure 1). The connecting line should ~
be of small diameter (1/8" 0.D.) stainless steel tubing and as
short as possible to minimize its dead volume.

9.2 Multiple analyses over the sampling period must be made to estab-
1 ish hourly or 3-hour NMOC concentration averages.

Sample Collection in Pressurized Canister(s)

For integrated pressurized canister sampling, ambient air is-sampled
by a metal bellows pump through a critical orifice (to maintain
constant flow), and pressurized into & clean, evacuated, Summa®-
poiished sample canister. The critical orifice size is chosen so
that the canister is pressurized to approximately one atmosphere above
ambient pressure, at a constant flow rate over the desired sample
period. Two canisters are connected in parallel for duplicate sampies.
The canister(s) are then returned to the labocatory for analysis,
using the PDOFID analytical system. Collection of ambient air samples
in pressurized canisters provides the following advantages:

0° Convenient integration of ambient samples over a specific
time period

o Capability of remote sampling with subsequent central
laboratory analysis

o Ability to ship and store samples, if necessary
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o Unattended sample collection

o Analysis of samples from multiple sites with one analytical
system

o Collection of replicate samples for assessment of measurement
precision

With canister sampling, however, great care must be exercised in

selecting, cleaning, and handling the sample canister(s) and sampling
apparatus to avoid losses or contamination of the samples.

10.1 Canister Cleanup and Preparation

10.1.1

10.1.2

10.1.3

10.1.4

All canisters must be clean and free of any contaminants
before sample collection.

Leak test all canisters by pressurizing them to approxi-
mately 30 psig (200 kPa (gauge).] with zero air. The

use of the canister cleaning system (see Figure 5) may

be adequate. for this task. Measure the final pressure -
close the canister valve, then check the pressure after
24 hours. If leak tight, the pressure should not vary
more than + 2 psig over the 24-hour period. Note leak
check result on sampling data sheet, Figure 7.

Assemble a canister cleaning system, as illustrated in
Figure 5. Add cryogen to both the vacuum pump and zero
air supply traps. Connect the canister(s) to the mani-
fold. Open the vent shut off valve and the canister
valve(s) to release any remaining pressure in the canis-
ter. . Now close the vent shut off valve and open the
vacuum shut off valve. Start the vacuum pump and evacuate
the canister(s) to < 5.0 mm Hg (for at least one hour).
[Note: On a daily basis or more often if necessary, blow-
out-the ¢cryogenic traps with zero air to remove any
trapped water fram previous canister cleaning cycles.]
Close the vacuum and vacuum gauge shut off valves and )
open the zero air shut off valve to pressur1ze the canis-
ter(s) with moist zero air to approximately 30 psig (200
kPa (gauge)]. If a zero gas generator system is used,
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the flow rate may need to be limited to maintain the
zero air quality.

10.1.5 Close the zero :hut off valve and allow canister(s) to
vent down to atmospheric pressure through the vent shut
off valve. C(Close the vent shut off valve. Rep: - <teps
10.1.3 through 10.1.5 two additional times for a total of
three (3) evacuation/pressurization cycles for each set of

.canisters,

10.1.6 As a “blank" check of the canistar(s) and cleanup proce-
dure, analyze the final zero-air fill of 100% of the
canisters until the cleanup system and canisters are '
proven relfable. The check can then be reduced to a
lower percentage of canisters. Any 1ister that doeg
not test clean (compared to direct . .alysis of humidified
zero air of less than 0.02 ppmC) should not be utilized.

10.1.7 The canister is then re-evacuated to < 5.0 mm Hg, us1ng
the canister c.naning svstem, and remains in this con-
dition until use. Close the canister valve, remove the
canister from the canister cleaning system and c:.
canister connection with a stainless steel fitting. The
canister is now ready for collection of an air sample.
Attach an identification tag to the neck of each
canister for field notes and chain-of-custody purposes.

10.2 Collection of Integrated Whole-Air Samples

10.2.1 Asseﬁble the sampling apparatus as shown in Figure 2,
The connecti -3 1ines between the sample pump and the
canister(s) should be as short as possible to minimize
their volume. A second canister is used when a duplicate
sample is desired for quality assurance (QA) purposes
(see Section 12.2.4). The small auxiliary vacuum pump

- purges the inlet manifold or lines with a flow of
several L/min to minimize the sample residence time.
The larger metal bellows pump takes a small portion of
this sample to fill and pressurize the sampie canister(s
Both pumps should be shock-mounted to minimize vibretion.
Prior to field use, each sampling system should be leak

L
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tested, The'outlet side of the metal bellows puhp can

be checked for leaks by attaching the 0-30 psig pressure
gauge to the canister(s) inlet via connecting tubing and
pressurizing to 2 atmospheres or approximately 29.4 psig.-
If pump and connecting lines are leak free pressure should
remain at +2 psig for 15 minutes. To check the inlet
Side, plug the sample inlet and insure that there is no
flow at the outlet of the pump.

Calculate the flow rate needed so that the canister(s)

are pressurized to approximately one atmosphere above
dmbient pressure (2 atmospheres absolute pressure)

over the desired sample period, utilizing the following
equation:

F o= (P)(V)(N)

where:

F = flow rate (cm3/min)
P = final canister pressure (atmospheres absolute)
= (Pg/Pa) +1
V = volume of the canister (cm3)
N = number of canisters connected ‘together for
simultaneous sample collection
T = sample period (hours)
Pg = gauge pressure in canister, psig (kPa)
Pa = standard atmospheric pressure, 14,7 psig (101 kPa)

For example, if one 6-L canister is to be filled to 2
atmospheres absolute pressure (14.7 psig) in 3 hours,
the flow rate would be calculated as follows:
F=2x6000x 1 =67 cmd/min
— 3xe

Select a critical orifice or hypodermic needle suitable
to maintain a substantially constant flow at the cal-
culated flow rate into the canister(s) over the desired
sample pertod. A 30-gauge hypodermic needle, 2.5 cm
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tong, provides a flow of approximately 65 cm3/min with
the Matal Bellows Model MBV-151 pump (sea Figure 4).
Such a needle wili maintain approximately constant flow
up to a canister pressure of about l0-psig (71 kPa),
after which the flow drops with increasing pressure.

At 14,7 psig (2 atmospheres absolute pressure), the

flow is about 10% below the original flow.

Assemble the 2.0 micron stainless steel in-line particy-
late filter and position it in front of the critical
orifice. A suggested filter-hypodermic needle assembly
can be fabricated as illustrated in Figure 4.

Check the sampling system for contamination by filling
two evacuated, cleaned canister(s) (See Section 10.1)
with humidified zero air through the sampling system.
Analyze the canisters according to Section 1l.4. The
sampling system is free of contamination if the canisters
contain i1ess than 3.0Z ppml hydrocarbons, similar to
that of humidified zero air.

During the system contamination check procedure, check
the critical orifice flow rate on the sampling systemn
to insure that sample flow rate remains relatively con-
stant (+10%) up to about Z atmospheres absolute pressure
(101 kPa). Note: A drop in the flow rate may occur
near the end of the sampling period as the canister
pressure approaches two atmospheres.

Reassemble the sampling system. If the inlet sample line
is longer than 3 meters, install an auxiliary pump to
ventilate the sample line, as illustrated in Figure 2.
Verify that the timer, pump(s) and solenoid valve are
connected and operating properiy.

Verify that the timer is correctly set for the desired

sample period, and that the solenoid valve is closed.
Connect a cleaned, evacuated canister(s) (Section 10.1)
to the non-contaminated sampling system, by way of the
solenoid vaive, for sample collection,
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Make sure the solenoid valve is closed. Upen the
canister valve(s). Temporarily connect a small rotameter
to the sample inlet to verify that there is no flow.
Mote: Flow detection would indicate a leaking (or open)
solenoid valve. Remove the rotameter after leak de-
tection procedure.

Fill out the necessary information on the Field Data
Sheet (Figure 7).

Set the automatic timer to start and stop the pump

or pumps to open and close the salenoid valve at the
appropriate time for the intended sample pef1od.
Sampling will begin at the pre-determined time.

After the sample period, close the canister valve(s) and
disconnect the canister(s) from the sampling system.
Connect a pressure gauge to the canister(s) and briefly
open and close the canister valve. Note the canister
pressure on the Field Data Sheet (see Figure 7). The
canister pressure should be approximately 2 atmospheres
absolute [1 atmosphere or 101 kPa (gauge)]. Note: If
the canister pressuyre is not approximately 2 atmospheres
absolute (14.7 psig), determine and correct the cause be-
fore next sample. Re-c;p canister valve,

Fill out the identification tag on the sample canister(s;
and complete the Field Data Sheet as necessary. Note
any activities or special conditions in the area (rain,
smoke, etc.) that may affect the sample contents on the
sampling data shest.

Return the canister(s) to the analytical system for
analysis.

11.1 Analytical System Leak Check

11.1.1

Before sample analysis, the analytical -system is assembl
(see Figure 1) and leak checked.
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To leak check the analytical system, place the six-port
gas valve in the trapping position. Disconnect and cap
the absolute pressure gauge. lInsert a pressure gauge
capable of recording up to 60 psig at the vacuum valve
outlet. -

Attach a valve and a zero air supply to the sample
inlet port. Pressurize the system to about 50 psig
(350 kPa) and close the valve.

Wait approximately 3 hrs. and re-check pressure. I[f
the pressure did not vary more than + 2 psig, the
system is con dered leak tigjnt.

If the system 1s leak free, de-pressurize and reconnect
absolyte pressure gauge.

The analytical system leak check procedure needs to

be performec :uring the system checko. , during a series
of analysis or.if leaks are suspected. This should b
part of the user-prepared SOP manual (see Section 12..

Sample Volume Determination

11.2.1

The vacuum reservoir and absolute pressure gauge are
used to meter a precisely repeaiab]e volume of sample
air throygh the cryogenically-- :oled --ap, as follows:
With the sample valve closed and the vacuum vaive open,
the reservoir is first evacuated with the vacuum pump
to a predetermined pressure (e.g., 100 mm Hg). Then
the vacuum valve is closed and the sample valve is
opened to allow sample air to be drawn through the
cryogenic trap and into the evacuated reservoir until
a second predecermined reser~voir pressure is reached
(e.g., 300 mm Hg). The (fixed) volume of air thus
sampled is determined by the pressure rise in the
vacuum reservoir (difference between the predetemmined

1pressures)-as measured by the absolute pressure gauge

(see Section 12.2.1).
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11.2.2, The sample volume can be calculated by:

11.2.3

Y = AP)(V
- S 5 ) -

where:

Vg = volume of air sampled (standard cm3)

AP = pressure difference measured by gauge (mm Hg)
V. = volume of vacuum reservoir (cm3)
usually 1 L

Ps = standard pressure (760 mm Hg)

For example, with a vacuum reservoir of 1000 cm3 and a
pressure change of 200 mm Hg (100 to 300 mm Hg), the volume
sampled would be 263 cm3. [Note: Typical sample volume
using this procedure is between 200-300 cm3.]

The sample volume determination need oniy be performed once
during the system check-out and shall be part of the
user-prepared S0P Manual (éee Section 12.1).

11.3 Analytical System Dynamic Calibration

11.3.1

11.3.2

Before sample analysis, a complete dynamic calibration

. of the analytical system should be carried out at five or

more concentrations on each range to define the calibra-
tion curve. This should be carried out initially and
periodically thereafter [may be done only once during

a series of analyses]. This should be part of the
user-prepared SOP Manual (See Section 12.1). The
calibration should be verified with two or three-point
calibration checks (including zero) each day the analyt-
ical system is used to analyze samples. .
Concentration standards of propane are used to calibrate
the analytical system. Propane calibration standaras
may be obtained.directly fram low concentration cylinaer
standards or by dilution of high concentration cylinaer
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standards with zero air (see Section 8.3). Dilution

flow rates must be measured accurately, and the combined
gas stream must be mixed thoroughly for successful cali-
bration of the analyzer. Calibration standards should

be sampled directly fr&n a vented manifold or tee. Note:
Remember that a propane NMOC concentration in ppmC is
three times the volumetric concentration in ppm.

Select one or more combinations of the foli ing-parameters
to provide the desired range or ranges (e.g., 0-1.0 ppmC
or 0-5.0 ppmC): F D attanuator setting, output voltage.
setting, integrator resolution (if applicable); and sampie
volume. Each individual range should be calibrated sep-
arately and should have a separate calibration curve.
Note: Modern GC integrators may provide automatic :nging
such that sev: 11 decades of concentration :y be .vered
in a single rarje. The user-prepared SOP manual should
2ddrass variations applicable to a specific systam design
(see Section 12.1).

Analyze each calibration standard three times according

to the procedure in Section 11.4. Insure that flow

rates, pressure gauge art 1 stop readings, initial
cryogen liquid level in the . ar, timing, heating, inte-
grator. settings, and other variables are the same a$

those that will be used during analysis of ambient
samples. Typical flow rates for the gases are: hydrogen,
30 cm3/minute; helium carrier, 30 cm3/minute; burner

air, 400 cm3/minute.

Average the three analyses for each concentration standard
and plot the calibration curve(s) as average integrated peak
area reading versus concentration in ppmC. The relative
standard deyiation for the three analyses should be less
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than 3% (except for zero concentration). Linearity should
be expected; points that appear to deviate abnormally
should be repeated. Resoponse has been shown to be linear
over a wide range (0-1G,000 ppbC). If nonlinearity is
observed, an effort should be made to identify and correct
the problem. If the problem cannot be corrected, addi-
tional points in the nonlinear region may be needed to
define the calibration curve adequately.

11.4 Analysis Pracedure

11.4.1

11.4.2

11.4.3

11.4.4

11.4.5

Insure the analytical system has been assemole& properly,
leaked checked, and properly calibrated through a dynamic
standard calibration, Light the FID detector and allow to
stabilize.

Check and adjust the helium carrier pressure to provide the
correct carrier flow rate for the system. Helium is used
to purge residual air and methane fram the trap at the
end of the sampling phase and to carry the re-volatilized
NMOC from the trap into the FID. A single-stage auxiliary
regulator between the cylinder and the analyzer may not
be necessary, but is recommended to regulate the helium
pressure better than the myltistage cylinder regulator.
When an auxiliary regulator is used, the secondary stage
of the two-stage regulator must be set at a pressure
higher than the pressure setting of the single-stage
regulator. Also check the FID hydrogen and burner air
flow rates (see 11.3.4).

Close the sample valve and open the vacuum vaive to
evacuate the vacuum reservoir to a specific predetammined
value (e.g., <100 mm Hg).

With the trap at room temperature, place the six-pore

. valve in the inject position.

Open the sample valve and adjust the sample flow rate
needle valve for an appropriate trap flow of 50-100 .
cm3/min. Note: The flow will be lower later, when the
trap is cold. .

-
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Check the sample canister pressure before attaching it
to the analytical system and record on Field Data
Sheet (see Figure 7). Connect the sample canister or
direct sample inlet to the six-port vaive, as shown in
Figure 1. For a canister, either the canister valve

or an optional fine needle valve installed between the
“canister and the vent is used to adjust the canistér

flow rate to a value slightly higher than the trap
flow rate set by the sample flow rate needle vaive.
The excess flow exhausts through the vent, which
assures that the sample air flowing through the trap
is at atmospheri¢ pressure. The vent is connected to
a flow indicator such as a rotameter as an indication of
vent flow to assist in adjusting the flow control
valve. Open the canister valve and adjust the canister
valve or the sample flow needle valve to obtain a
moderate vent Tlow as indicated by the rotameter. The
sample flow rate will be lower (and hence the vent
flow rate will be higher) when the the trap is celd.
Close the sample valve and'open the vacuum valve (if
ta dyep - to evacu&te the vacuum reservoir.
ht  Lixepu.. vaise in the inject position and the
acuum valve open, open the samp.e valve for 2-3 minutes
[with both valves open, the pressure reading won't
change] to flush and condition the inlet lines.
Close the sample valve and evacuate the reservoir to
the predetermined sample starting pressure (typically
100 mm Hg) as indicated by the absolute pressure dauge.
Swig;h the six-port valve to the sample position.
Submerge the trap in the cryogen. Allow a few minutes
for the trap to cool completely (indicated when the
¢ryoden stops boiling). Add cryogen to the initial
level used during system dynamic calibration. The level
of the cryogenic liquid should remain constant with
respect. to the trap and should completely cover the
beaded portion of the trap. :




11.4.11

11.4.12

11.4.13

11.4.14

11.4.15

11.4.16

T012-23

Open the sample valve and observe the increasing pressure
on the pressure gauge. when it reaches the specific pre-
determined pressure (typically 300 mm Hg) representative
of the desired sample volume (Section 11.2), close the
sample valve. )

Add a little cryogen or elevate the Dewar to raise the

.jiquid level to a point slightly higher (3-15 mm) than

the initial level at the beginning of the trapping.
Note: This insures that organics do not bleed from the
trap and are counted as part of the NMOC peak(s).
Switch the 6-port valve to the inject position; keeping
the cryogenic liquid on the trap until the methane and
upset peaks have deminished (10-20 seconds). Now close
the canister valve to conserve the remaining sample 1n
the canister. ' '

Start the integrator and remove the Dewar flask containing
the cryogenic liquid from the trap.

Close the GC oven door and allow the GC oven (or alter-

" nate trap heating system) to heat the trap at a predeter-

mined rate (typically, 30°C/min) to 90°. Heating the trap
volatilizes the concentrated NMOC such that the FID pro-
duces integrated peaks. A uniform trap temperature rise
rate (above 0°C) helps to reduce variability and facili-
tates more accurate correction for the moisture-snifted
baseline., With a chromatograph oven to heat the trap,

the following parameters have been found to be acceptable:
initial temperature, 30°C; initial time, 0.20 minutes
(following start of the integrator); heat rate, 30°/minute;
final temperature, 90°C.

Use the same heating process and temperatures far both
calibratioh and sample analysis. Heating the trap too
quickly may cause an initial negative response that

could hamper accurate integration. Some initial exper-
imentation may be necessary to determmine the optimal
heating prdcgdure for each system. Once established,

the procedure should be consistent for each analysis

as outlined in the user-prepared SOP Manual.
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Continue the integration (generally, in the range of
1-2 minutes is adequate) only long enough to include
all of the organic compound peaks and to estabiish the
end point FID baseline, as illustrated in Figure 8.
The integrator should be capable of marking the begin-

_ ning and ending of peaks, constructing the appropriate
‘operational baseline between the start and end of tne

integration period, and calculating the resulting
corrected peak area. This ability is necessary because
the moisture in the sample, which is also concentrated
in the trap, will cause a slight positive baseline
shift. This baseline shift starts as the trap warms
and coniinues until all of the moisture is swept from
the trap, at which time the base]{ne aturns to its
normal level. The shift always continues longer than
the ambient organic peak(s). The integrator should be
programmed to correct “ir this shified basciine by'
ending the integrati it a peint after the last NMOC
peak and prior to the return of the shifted baseline ta
normal (see Figure 8) so that the calculated operational
baseline effectively compensates for the water-shifted

baseline. Electronic integraters either do this auto-
matically or they should be programmed to make this cor-
rection. Alternatively, analyses of humidified zero air
prior to sample analyses should be performed to determmine
the water envelope and the proper blank value for '
correcting the ambient air concentration measurements
accordingly. Heating and flushing of the trap should
continye after the integration period has ended to
insure all water has been removed to prevent buildup of
water in the trap., Therefore, be sure that the 6-port
valve remains in the inject position until all moisture
has purged fram the trap (3 minutes or longer). B
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11.4.19
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Use the dynamic calibration curve (see Section 11.3)
to convert the integrated peak area reading into
concentration units (ppmC). Note that the NMOC peak
shape may not be precisely reproducible due to vari-
ations in heating the trap, but the total NMOC peak
area should be reprdducible.

Analyze each canister sample at least twice and report
the average NMOC concentration. Problems during an
analysis occasionally will cause erratic or incon-
sistent results. If the first two analyses do not -
agree within + 5% relative standard deviation (RSD),
additional analyses should be made to identify in-
accurate measurements and produce a more accurate
average (see also Section 12.2.).

12. Performance Criteria and Quality Assurance

This section summarizes required quality assurance measures and pro-

vides guidance concerning performance criteria that should be achieved
within each laboratory.

12.1 Standard Operating Procedures (SOPs)

12.1.1

12.1.2

Users shouyld generate SOPs describing and documenting

* the following activities in their laboratory: (1)

assembly, calibration, leak check, and operation of the
specific sampling system and equipment used; (2) prepara-
tion, storage, shipment, and handling of samples; (3)
assembly, leak-check, calibration, and operation of the
analytical system, addressing the specific equipment used;
(8) canister storage and cleaning; and (5) all aspects of
of data recording and processing, including 1ists of
computer hardware and software used.

SOPs should provide specific stepwise instructions and
should be readily available to, and understood by, the
laboratory personnel conducting the work.
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12.2 Method Sensitivity, Accuracy, "-ecision and Linearity

12.2.1 The sensitivity and precision of the method is proportional
to the sample volume. 4Awever, ice formation in the
trap may reduce or s- :he svmiple 7.« during trapping
if the sample volume -2eds .0 cmv, Sample volumes

_below about 100-156 G~ M3y cause increased measurement
variahility due to dead volume in lines and valves. For
most typica. ambient NMOC concentrations, sample voi -es
in the range of 200-400 cm3 appear to be apprnpriate.'
If a response peak obtained with a 400 cm3 sample is
off scale or exceeds the talibration'range. a secdnd
analysis can be carr- -+ out with a smailer volume. The
actual sample volume _ad need not be accurately known
1f it is precisely repeatable during both calibration
and analysis. Similarly, the actual volume of the
vacuum reservoir need not be accurately known. But the
reservoir volume should be matched to the prassure
range and resolution of the absolute pressure gauge so
that the measurement of the pressure change in the reser=
voir, hence the sample volume, is repeatable within 1%.
A 1000 cm3 vacuum reservoir and a pressure change of
200 mm Hg, measured with the specified pressure gauge,
have provided a sampling precision of + 1.31 cm3. A
smaller volume reservoir may be used with a greater
pressure change to accommodate absolute pressure gauges
with lower resolution, and vice versa.

12.2.2 Some FID detector systems associated with laboratory
chromatographs may have autoranging. Others may
provide attenuatcr control and internal full-scale
output voltage selectors. An appropriate.combination
shouid be chosen so that an adequate output level for
accurate integration is obtained down to the detection
limit; howevef. the electrameter or integrator must not
be driven into saturation at the upper end of the
calibration. Saturation of the electrometer may be
indicated by flattaning of the calibration curve at




12.2.3

12.2.4

12.2.5

13. Method Modification
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high concentrations. Additional-adjustments of range
and sensitivity can be provided by adjusting the sample
volume used, as discussed in Section 12.2.1.

System linearity has been documented (6) from 0 to 10,000 .
ppbC.

Some arganic compounds contained in ambient air are
“sticky” and may require repeated analyses before they

_fully appear in the FID output. Also, some adjustment

may have to be made in the integrator off time setting
to accommodate compounds that reach the FID late in the
analysis cycle. Similarly, “sticky” compounds from
ambient samples or fram contaminated propane standards
may temporarily contaminate the analytical system and
can affect subsequent analyses. Such temporéry contam-
ination can usually be removed by repeated analyses of
humidified zero air. '
Simultaneous collection of duplicate samples decreases
the possibility of Tost measurement data from samples
lost due to leakage or contamination in either of .the
canisters. Two (or more) canisters can be filled simul-

- taneously by connecting them in parallel (see Figure 2(a))

and selecting an appropriate flow rate to accommodate

the number of canisters (Section 10.2.2). Ouplicate (or
replicate) samples also allow assessment of measurement
precision based on the differences between duplicate sampies
(or the standard deviations among replicate samples).

@

13.1 Sample Metering System

13.1.1

13.1.2

Although the vacuum reservoir and absolute pressure gauge
technique for metering the sampfe'volume during analysis 1is
efficient and convenient, otﬁer techniques should work also.
A constant sample flow could be established with a vacuum
pump and a critical orifice, with the six=port valve being
switched to the sample position for a measured time period.
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A gas volume meter, such as a wet test meter, could

also be used to measure the total volume of sample air
drawn through the trap. These alternative techniques

should be tesied and evaluated as part of a user-prepared
SOP manual. '

13.2 FID Detector System

13.2.1

13.2.2

13.3 Range
13.3.1

13.3.2

A variety o. FID detector systems should be adaptable to -
the method.

The specific flow rates and necessary modifications for
the helium carrier for any alternative FID instrument
should be evaluated prior to use as part of the user-
prepared SOP manual.

It may be possible to increase the sénsitivity of the
method by increasing the sample volume. However,
limitations may arise such as plugging of tne trap by ice.
Any attempt to increase sensitivity should be evaluated
as part of the user-prepared S0P manual:

13.4 Sub-Atmospheric Pressure Canisger Sampling

13.4.1

13.4.2

Collection and analysis of canister air samples at sub-
atmospheric pressure is also possible with minor mogifi-
cations to the sampiing and analytical procedures.

Method TO-14, “Integrated Canister Sampling for Selective
Organics: Pressurized and Sub-atmospheric Collection
Mechanism," addresses sub-atmospheric-pressure canister
sampling. Additional information can be found in the
literature (11-17).

+
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APPENDIX C

1991 NMOC MONITORING PROGRAM SITE DATA
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TABLE C-1. SUMMARY OF THE 1991 NMOC DATA FOR FT. LAUDERDALE (F1FL)

Sample Period:; 6:00 a.m. to 9:00 am,

Julian Sample Sample Sample Analysio Mean
Date Date D Canister Prassure Preasure Radian NMOC
Sampled Sampled Number Number (paig) (psig) Channel PPMC
OdaJun-91 155 1006 775 18.0 18.0 ] 0.178
05~Jun-91 156 1028 803 18.0 18.0 B 0.148
06-Jun-91 157 1034 783 120 12,0 D 0.976
07-Jun-91 158 1057 €07 18.0 18.0 A 0.187 -
11-Jun-91 162 1076 815 170 18.0 B 0.103
12-Jun-91 163 1088 671 18.0 200 c 0.096
13-Jun-91 164 1106 193 18.0 18.0 B . 0.112
13-Jun-91 164 107 663 180 18.0 A 0.0%4
14-Jun-91 165 1121 764 18.0 19.0 A 0.5%9
17-Jun-91 168 113 87% 185 18.0 B 0.526
19Jun-91 170 1155 48 16.0 16.0 c 1.225
20-Jun-91 7 1173 815 16.0 16.0 A 0.618
21-Jun91 172 1191 628 8.0 8.0 [ 0.071
21-Jun91 172 1192 685 16.0 17.0 D 0.054
24-Jun-91 175 Ton 13 150 16.0 [ 0.261
25-Jun-91 176 1220 409 16.0 16.0 c 0.623
26-Jun-91 177 1229 50 150 16.0 B 0.492
27-Jun-91 178 1246 m 15.0 16.0 ¢ 0.979
28-Jun91 179 1257 301 15.0 16.0 ¢ 0.589
01-Juk91 182 1281 07 15.0 160 c 0.448
02~Jul-91 183 1290 813 15.0 160 B 0.522
03-Jui-91 184 1303 719 150 16,0 (o] 1.853
05-Juk91 186 1338 a7 14.0 15.0 A 0.175
08-~Juk-91 189 1339 131 14.0 15.0 c 0.681
09-Juk91 180 1345 883 16.0 15.0 A 0.042
10-Jut-91 191 1359 724 130 14.0 A 0.410
11-Juk-81 192 1367 20 14.0 -16.0 B 1.030
11-Juk1 192 1370 656 - 140 16.0 A 1.853
12-Jul-81 193 1388 630 180 16.0 c 0.868
15-Jul-g1 196 1409 838 8.0 8.0 A 0210
16-Juk81 197 1422 813 60 7.0 c 0.256
17-Juk91 198 1447 897 16.0 16.0 B 0.104
18-Jul-91 199 1459 890 18.0 18.0 C 0.090




TABLE C-1. SUMMARY OF THE 1991 NMOC DATA FOR FT. LAUDERDALE (F1FL)

Sample Period: 6:00 am. to 9:00 a.m.

Juiian Sample Sample Sample Analysia Mean

Dete Date o) Canister Pressure Preasure Radian NMOC
Sampiad Sampled Number Number (peig) (poig) Channel pemC
18-Jul-91 200 1451 690 170 18.0 A 0,136
22-Jul-91 203 1481 83 17.0 18.0 o 0.458
22-Jur91 203 1482 682 17,0 18,0 B 0.431

23-Juk91 204 1514 74 17.0 16.0 A 0.380 *
24-Jul-91 205 1522 400 170 18.0 B 0.526
28.4uk91 206 1534 900 17.0 17.0 ¢ 0.386
26-Juk-91 207 1547 722 17.0 170 c 0.668
29-Juk91 =210 1560 626 19.0 13.0 ¢ 1.186
30-Juk81 211 1568 17 16.0 17.0 T A 0.084
31-Juk91 212 1573 762 17.0 18.0 c 0.076
01-Aug-91 213 1591 68 16.0 18.0 A 0.178
02-Aug-91 214 1509 93 17.0 180 c 0.065
05-Aug-91 217 1632 651 18.0 18.0 ¢ 0.696
06-Aug-91 _218 1653 724 17.0 18.0 ¢ 0.109
07-Aug-91 219 1668 900 170 17.0 8 0.191
07-Aug-91 .219 1672 36 17.0 17.0 A 0.174
08-Aug-91 220 1688 833 180 16.0 C 0.096
09-Aug-91 221 1693 628 17.0 18.0 ¢ 0.620
12-Aug-91 224 1718 131 16.0 17.0 8 0.557
13-Aug-91 225 1727 800 17.0 18.0 8 0.229
14-Aug-91 226 1741 35 18.0 18.0 8 0.679
15-Aug-61 227 1758 707 18.0 200 D 0.318
16-Aug-91 228 1768 663 170 19.0 A 0.315
19-Aug-91 23 1784 135 11.0 11.0 D 0.744
19-Aug-91 231 1785 83 17.0 ¢ 0.731
20-Aug-91 232 1800 870 16.0 18.0 D 0.503
21-Aug-81 233 1837 850 170 17.0 ] 0.705
22-Aug-91 234 1839 794 17.0 18,0 D 0.479
23-Aug-91 235 1856 118 16.0 17.0 c ' 0.146
26-Aug-91 238 1885 789 18.0 18,0 D 0.080
27-Aug-91 239 1906 928 18.0 18.0 A 0.162
28-Aug-91 240 1902 2 18.0 18,0 A 0.233
28-Aug-91 241 1912 668 180 18.0 A 0.159




TABLE C-1. SUMMARY OF THE 1991 NMOC DATA FOR FT. LAUDERDALE (F1FL)

Sample Pariod: 6:00 a.m. to 9:00 am.

Julian Sample Sample Sample Anslysis Mean

Date Date 0 Canister Pressure Pressure Radian NMOC
Sampied Sampied Number Number (peig) (paig) Channel ppmC
30-Aug-91 242 1930 9 180 18.0 A 3,032
30-Aug-91 242 1931 93 16.0 19.0 B 3134
03-Sep-91 246 1942 762 17.0 18.0 ) 0.3%

04-Sop-91 247 1966 57 16.0 16.0 0 0.454 -
05-Sep-91 248 1972 853 16.0 16.0 B 0.378
06-Sep-91 249 1989 51 18.0. 17.0 D 1.113
09-Sep-91 262 2006 833 17.0 18.0 A 0.223
10-Sep-91 283 2018 122 170 18.0 B 0.176
11-Sep-91 254 - 2029 838 17.0 17.0 B 0.353
12-Sep-91 285 2038 683 18,0 170 A 0.658
13-Sep-01 256 2045 642 18.0 200 A 0.697
13-Sep-91 256 2046 796 18.0 200 8 0.735
16-Sep-91 259 2067 7 17.0 18.0 ) 0.201
17-Sep-91 260 2090 718 17,0 18.0 A 0.168
18-Sep-91 261 2007 706 17.0 18,0 A 0.224
20-Sep-91 263 2125 833 16.0 18.0 A 0.671
23-Sep-91 266 2139 &7 17.0 18,0 c 0.312
24-Sep-91 267 2153 704 17.0 18.0 A 0.510
25-8ep-91 268 2170 400 17.0 18.0 c 0.072
25 Sep-91 268 2n 400 17.0 17.0 D 0.063
26-Sep-91 269 2204 607 17.0 180 - A 0.729
27-Sep-91 270 2207 a2 16.0 16.0 0 0.195
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TABLE C-2. SUMMARY OF THE 1991 NMOC DATA FOR LONG ISLAND, NY (LINY)

Sample Period: 6:00 am, to 9:00 a.m.

Julian Sample Sample Sampie Analysis Meen

Date Date D Caniater Presaure Pressure Radian NMOC
Sampled Sampled Number Numbaer (peig) (psig) Channel ppmC
03~Jun-91 154 1020 675 2.0 20 0 0712
04-Jun-91 165 1024 Y 14.3 140 c 0.085
05-Jun-31 156 1043 765 16.0 18.0 B 0.062

06-Jun-91 157 1051 697 163 18.0 B8 0.229 -
07-Jun-91 158 1045 664 17.0 A 0.567
10-Jun-91 161 1094 o1 15.0 16.0 D 0.296
11-Jun-9t 162 1008 854 15.0 16.0 D 0.434
12-Jun-91 163 1104’ 723 18,0 20.0 B 0.386
12-Jun-91 163 1105 176 18.0 200 A 0.384
13-Jun-91 164 1091 54 15.0 18,0 c 0.118
14-Jun-91 165 1129 151 15.0 17.0 ) 0.323
17-Jun-91 168 1143 659 18.0 B 0.427
18-Jun-91 169 138 618 16.0 18.0 D 0.081
18-Jun-91 170 1162 an 15.0 17.0 B 0.143
20-Jun-91 171 1209 780 15.0 17.0 D 0.481
21-Jun-61 172 1212 803 16.0 180 - A 0.432
24-Jun-91 175 1213 36 215 20 B 0.522
24-Jun-91 175 1218 924 218 2.0 B 0.510
25-Jun-91 176 1228 692 6.0 A 0.443
26-Jun-91 179 1277 84 13.0 16.0 0 0.476
01-Juk91 182 1262 927 140 16.0 0 0.149
02-Juk-91 183 1309 137 130 14.0 ) 0.125
03-Ju-91 184 1304 624 14.0 160 ° A 0.130
O4-Juk-91 185 1317 165 130 16.0 B 0.138
05-Jul-91 188 1315 634 14.0 16.0 D 0.079
08~Jul-91 189 1351 682 140 16.0 B 0.350
09-Jul-91 190 1349 648 ‘140 16.0 B 0.568
10-Juk91 191 1354 696 14.0 16.0 c 0176
1MJu9r 192 1391 301 180 20,0 0 0.139
12-Juk91 193 1362 151 18.0 20.0 A 0.287
12-Jub91 193 1383 143 18.0 18.0 c 0.344
15-Jul-91 1968 1404 48 13.5 15.0 D 0.110
16-Juk-91 197 1439 114 135 15.0 c 0.641



TABLE C-2. SUMMARY OF THE 1991 NMOC DATA FOR LONG ISLAND, NY (LINY)

Sampie Period: 6:00 a.m. to 9:00 a.m.

Julian Sample Sample Sample Analysia Mean

Date Date D Canister Pressure Pressure Radlan NMOC
Sampled Sampled Number Number (psig) (psig) Channel ppMC
18-Juk61 199 1458 82 130 140 0 0.365
19-Juk91 200 1471 77 8.0 9.0 D 1.321
22Juk91 203 1509 193 135 140 B 0.185

23Juk91 204 1507 697 19.0 200 A 0.302 -
23Jul91 204 1511 656 19.0 200 B 0.394
23-Jul-91 204 1524 658 140 16.0 A 1.250
25-Jul-91 206 1548 192 13.5 13.0 B 0.257
26-Jul-91 207 1545 704 14.0 14.0 ¢ 0.201
20-Jul91 210 1557 140 13.0 14.0 D 0.318
30-Juk91 219 1578 ag 13.5 15.0 D 0.116
31-Jul91 212 1597 813 14.0 16.0 c 0.321
01-Aug-91 213 1592 796 14.0 16.0 B 0.811
02-Aug-61 214 1610 890 13.0 18.0 ¢ 0.222
05-Aug-91 217 1625 628 14.0 16.0 c 0.110
06-Aug-91 218 1674 149 14.0 14.0 B 0.234
07-Aug-91 219 1673 ° 823 140 15.0 A 0.150
08-Aug-51 220 1649 607 140 160 B 0.368
09-Aug-91_ 221 1701 11 14.0 B 0.209
12-Aug-91 224 1748 788 | 14.0 16.0 A 0.242
13-Aug-a1 225 1731 162 19.0 20.0 c 0.274
13-Aug-91 225 1734 927 19.0 200 D 0.283
14-Aug-91 226 1740 129 130 14.0 8 0.819
15-Aug-91 227 1765 51 130 140 D 0217
16-Aug-91 228 1775 621 140 140 c 0.513
19-Aug-91 231 1808 890 13.0 140 - ¢ 0.058
20-Aug-91 232 1815 860 14.0 15.0 8 0.137
21-Aug-91 233 1825 816 13.5 15.0 D 0.196
. 2.Aug-01 234 1832 84 14.0 15.0 c 0.352
23 Aug-91 235 1848 114 18.0 20.0 B < 0.8t
23-Aug 91 238 1847 17 18.0 200 c 0.208
26-Aug-91 238 1873 878 14.0 16.0 c 0.365
27-Aug-91 239 1881 623 14.0 16.0 D 0.560
28-Aug-91 240 1891 12.0 15.0 A 0.496




TABLE C-2. SUMMARY OF THE 1991 NMOC DATA FOR LONG ISLAND, NY (LINY)

Sampie Period: 6:00 a.m. to 9:00 a.m.

Julien Sample Sample Sample Analysis Mean
Date Date D Canister Pressure Presaure Radian NMOC
Sampled Sampled Number Number (Psig) (psig) Channel ppmC
29-Aug-91 241 1918 868 14.0 15.0 (o] 0.312
3d-Aug-91 242 1940 796 150 16.0 A 0.648
02-Sep-91 245 1943 192 14.0 16.0 ) 0.566
04-Sep-91 247 1960 135 135 140 D 0.129 -
05-Sep-91 248 1974 658 19.0 200 D 0.195
05-Sop-91 248 1975 689 19,0 200 c 0.176
06-Sep-91 249 1997 27 135 14.0 D 0.127
09-Sep-91 252 2016 794 15.0 16.0 A 0.376
10-Sep-91 253 2019 668 14.0 16.0 c 0.186
11-Sep-91 254 2031 82 135 140 c 0.150
12.S8p-01 265 2039 762 140 120 0 0.091
13-Sep-91 2% 2047 50 135 150 ) 0.830
16-Sep-91 259 2069 57 18.0 200 A 0.344
16-Sep-91 259 2070 707 18.0 200 B 0.237
17.Sep-91 260 2088 702 14.0 15.0 ) 0.184
18-Sep-91 261 2100 837 14.5 16.0 B 0173
19-Sep-91 262 2103 825 130 14.0 D 0.175
20-Sep-91 263 2136 2 135 14.0 D 0.158
23-S0p-91 266 2143 88 16.0 170 c 0.669
24-Sep-91 267 2173 793 16.0 18.0 c 0.361
25-S0p-91 268 2191 792 15.0 16.0 B 0.136
26-Sep-9 269 2218 309 175 18.0 A 0.175
26-Sep-91 269 219 902 17.5 18.0 B 0.147
27-Gep-91 270 2228 928 14,5 15.0 B 0.272
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TABLE C-3. SUMMARY OF THE 1991 NMOC DATA FOR MANHATTEN, NY (MNY)

Sample Period: 6:00 a.m. to 9:00 a.m.

Julian Sample Sampie Sample Analysis Mean
Date Date ID Canister Pressure Preasure Ractian NMOG
Sampled Sampied Number Number (peig) (psig) Channel ppmC
07-Jun-91 158 1050 74 13.3 16.0 D 0.586
08-Jur-91 159 1058 a7o0 12.3 12.0 C 0.414
11-Jun-91 182 1075 80 120 14.0 A 0.615
12-Jun-91 163 1083 883 17.0 20.0 A 0.341 -
12-Jun-91 163 1089 833 17.5 20.0 D 0.315
13-Jun-91 164 . 1097 191 140 150 D 0.155
14-Jun-91 165 1120 20 14,0 16.0 B 0.308
" 17-Jun91 168 1133 172 15.0 15.0 A 0,654
18-Jun-91 169 1168 17 143 18.0 A 0.201
19-Jun-91 170 1165 677 16,0 B 0.200
20-Jun-91 17 1179 850 14.0 18.0 c 0.458
21-Jun-91 172 1186 35 14.0 15.0 c 0.275
24-Jur91 175 1198 193 17.0 18.0 D 0.420
24-Jun-91 175 1199 874 17.0 18,0 c 0.439
25-Jun-91 176 1218 800 18.0 200 D 0.281
26-Jun-91 177 1231 a7 16.0 180 c 0.620
27-Jun-9 178 1244 722 18,0 200 D 1.790
28-Jun-91 179 1261 676 175 200 D 0.402
01-Juk91 182 1276 48 180 18.0 A 0.239 -
02-Jul-91 183 1289 659 180 18.0 c 0.404
03-Juk91 184 1300 649 17.0 18.0 B 0.27
0d-Jul-91 185 1320 170 18.5 18.0 c 0.298
08-Jui-91 189 1337 171 16,0 180 B 0.493
09-Juk81 190 1242 409 168 190 A 0.227
10-Jul-91 191 1363 660 175 200 B8 0.294
11-Juk-91 192 1374 675 180 200 ¢ 0.225
12-Juk-91 193 1389 835 140 160 c 0.449
12-Jul-91 193 1390 507 130 8 0.512
16-Juk-91 197 1418 626 145 160 A 0.899
18-Juk91 199 1457 60 13,0 14.0 A 0.444
18-Juk91 200" 1473 130 130 14,0 D 0.827
22-Juk91 203 1480 638 14.0 15.0 A 0.341
23-Jul-91 204 1513 40 155 ' A 0.518



TABLE C-3. SUMMARY OF THE 1991 NMOC DATA FOR MANHATTEN, NY (MNY)

Sample Pericd: 6:00 a.m. to 9:00 a.m.

Julian Sample Sampie Sampile Analysis Mean

Date Date D Canister Pressure Preasure Radian NMOC
Sampled Sampled Number Number (peig) E'i.). Channel ppmC
23-Jul-91 204 1515 768 15.5 14.0 B 0.513
24-Jul91 205 1521 724 14.5 16.0 :] 0.171
25Juk9t 206 1536 630 140 14.0 B 0.787

26-Jul91 207 1549 833 13.0 13.0 A g.a52 -
30-Jul-91 211 1576 924 13.0 14.0 c 0.919
31-Jul-91 212 1585 178 13.0 14,0 B 0.316
01-Aug-91 213 1599 777 17.0 19.0 D 1.216
01-Aug-91 213 1600 621 17.0 16.0 D 1.226
02-Aug-91 214 1612 82 14.0 16.0 ¢ 0.382
05-Aug-91 217 1631 77 14,0 15.0 A 0.190
06-Aug-91 218 1652 902 13.5 14,0 D 0.279
07-Aug-91 219 1669 . es7 14.0 16.0 B 0.196
08-Aug-91 220 1680 189 13.5 14,0 D 0.743
09-Aug-91 2 1699 141 13.0 14.0 A 0.282
12-Aug-91 224 1710 723 14.0 18.0 A 0.261
13-Aug-91’ 225 1722 104 130 14.0 A 1.400
13-Aug-91 228 1723 17 130 14.0 B 1.442
14-Aug-91 226 1744 300 16.5 18.0 o} 0.718
15-Aug-91 27 1764 18 16.0 18.0 B 0.685
16-Aug-a1 28 b4l 857 17.0 19.0 B 0.543
18-Aug-91 23 1782 m 16.0 18.0 D 0.256
20-Aug-91 232 1813 638 17.0 180 A 0.246
21-Aug-91 233 1624 143 170 180 (o] 0.536
22-Aug-91 234 1836 €53 17.0 19.0 A 0.460
23-Aug-91 238 1851 500 15.0 18.0 D 0.734
23-Aug91 235 1852 n 15.0 16.0 A 0.748
26-Aug-91 238 1864 150 14.0 16.0 o] 0.416
27-Aug-a . 239 1872 51 13.0 15.0 c 0.259
28-Aug-91 240 1900 683 14.0 16.0 v} 0.588
29-Aug-91 241 1917 638 14.0 16.0 e 0.510
03-Sep-91 246 1838 870 13.5 15.0 A 0.369
04-Sep-91 247 1959 816 15.0' 14.0 c 0.256
05-Sep-91 248 1970 114 15.0 16.0 A - 0.356-



TABLE C-3. SUMMARY OF THE 1991 NMOC DATA FOR MANHATTEN, NY (MNY)

Sample Period: 6:00 a.m. to 9:00 a.m.

Juian - Sample Sample Sample Analysis Mean

Date Date D Canister Presaure Presayre Radian NMOC
Sampled Sarnpled Number Number (paig) (peig) Channel ppmC
05-Sep-01 248 1971 121 15.0- 16.0 c 0.350
06-Sep-91 249 - 1998 48 13.0 140 B8 0.393
12-50p-91 255 2041 155 14.0 150 A 0.201

12-Sep-91 255 2042 105, 145 150 B 0.198 -
.13-Sep-91 256 2052 628 140 . 140 A 0.555
16-Sep-91 259 2075 114 16.0 18.0 A 0.512
16-Sep-91 259 2076 783 16.0 A - 0.541
17-Sep-91 260 2091 673 13.0 14.0 c 0.621
19Sep91 262 2112 a8 12.0 12,0 0 0.270
20-Sep-91 263 2130 137 12.0 140 A 0.210
23-Sep-91 266 2138 m 13.0 13.0 D 0.359
24.Cep-91 267 2165 409 15.0 16.0 A 0.440
24-Sep-91 267 2168 885 15.0 16.0 ] 0.351
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TABLE C-4. SUMMARY OF THE 1991 NMOC DATA FOR NEWARK, NJ (NWNJ)

Sample Period: 6:00 a.m. t5 9:00 a.m.

Julian Sample Sample Sample Analysis Mean

Date Date D Canister Pressurs Pressure Radian NMOC
Sampled Sampled Number Number (peig) (peig) _ Channel ppMC

.

03-Jun-91 154 " 1028 . 678 14.3 14.0 A 0.506
04-Jun-91 155 1026 649 14.0 14.0 D 0137
05-Jun-91 156 1036 690 14.4 14.0 B 0.152

06-Jun-91 157 1037 635 T142 14,0 ¢ 0.421 -
07-Jun-91 158 1062 "1 138 120 B 0778
10-Jun-31 161 1063 629 14.4 12,0 ) 0.502
11-Jun-91 182 1073 674 141 15.0 ¢ 0.572
12-Jun-91 163 1124 872 142 15.0 c 0.167
13-Jun-91 164 T 1123 143 12.0 1.0 C 0.365
14-Jun-9T" 165 1144 672 15.0 16.0 A 0.338
17-Jun-91 168 1145 n7 14.0 15.0 8 0.368
18-Jun-9 169 AhVal 684 178 18.0 A 0.188
18-Jun-91 169 172 765 17.8 18.0 B 0.208
19-Jup-91 170 177 e 14.0 15.0 B 0.181
20-Jun-91 171 1188 697 14.1 14.0 B 0.304
21-Jun-91 172 1237 883 135 14.0 A 0.331
24-Jun-91 175 1238 191 135 14.0 B 0.511
25-Jun-91 176 1240 921 139 140 c . 0639
26-Jun-91 177 1243 792 14.4 16.0 0 0.281
27-Jun-91 178 . 1259 674 143 16.0 A 0.393
28Jun-91. 179 1285 91 175 180 o - 0.470
28-Jun-91 179 1288 860 175 18,0 c 0.437
01-Jubg1 . 182 1310 793 14.2 15.0 c 0.377
02-Juk91 183 1307 672 16.2 16.0 A 0.400
03-Juk91 184 1299 49 13.2 14.0 c 0.274
05-Ju-91 186 1321 872 13.2 140 D 0.233
08-Juk91 189 1391 40 130 . 150 B 0.357
09-Juk01 190 1368 88s 132 14.0 A 0.163
10Juk-91 191 1369 140 132 14.0 c . 073
11-Juk-81 192 1405 828 13.4 14.0 c 0.248
12-Juk91 193 1406 674 . 142 14.0 A 0.646
15-Jul-91 19 1419 807 175 18.0 c 0.181
15-Juk1 196 1423 198 978 18.0 B 0.260



TABLE C-4. SUMMARY OF THE 1991 NMOC DATA FOR NEWARK, NJ (NWNJ)

Sample Period: 6:00 a.m. to 9:00 a.m.

Julian Sampie Sampile Sampie Anslysis Maan
Date Date D Canister Pressure Pressure Radian NMOC
Sampled Sampled Number Number (peig) (peig) Channel pEMC
16-Juk-91 197 1445 . 84 137 14.0 8 0.638
17-Juk-91 198 1443 677 142 14,0 ¢ 0.262
18-Jul-91 199 1462 . 624 144 14.0 D 0.446
19-Juk91 200 1510 796 15.0 14,0 A 0.640 -
22-Juk-g1 203 1508 rd 132 140 ] 0.219
23-Juk91 204 1538 850 13.0 13.0 A 0.459
24-Juko1 205 1535 30 13.3 14.0 D 0.129
25-Jul-91 206 1551 301 14.4 14.0 : A 0.712
26-Jul-91 207 1620 13 170 18.0 A 0.649
26-Jul-91 207 1621 7 17.0 18.0 D 0,681
29-Jul-91 210 1564 907 13.2 120 ¢ 0.752
30-Juk-91 211 1608 684 14.1 140 B 0.274
31-Juk91 212 1607 871 132 14.0 c 0.677
01-Aug-91 213 1626 arz 13.4 140 D 1.520
02-Aug-91 214 1630 681 14.1 150 B 0.540
05-Aug-91 217 1627 112 132 14,0 c 0.450
06-Aug-91 218 1646 678 14.2 18.0 o 0.326
07-Aug-91 219 1685 850 17.8 18.0 . 8 0.326
07-Aug-91 219 1688 683 17.8 18.0 A 0.347
08-Aug-91 220 1695 853 135 14.0 D 0.608
09-Aug-91 221 1696 924 130 140 c - 0.534
12-Aug-91 224 1753 141 14.0 o 0.276
Y3-Aug-81 225 1752 193 134 140 D 0.682
14-Aug-91 226 1757 642 141 15.0 c 0.700
15Aug9t 227 1780 877 14.0 15.0 A 0.667
16-Aug-91 228 1788 872 143 18.0 8 0.627
19-Aug-9t 23 1776 902 T o167 18.0 D 0.184
19-Aug-91 23 1777 o re2 16.7 18.0 c 0.228
20-Aug-91 232 1831 137 13.0 140 D 0.284
21-Aug-91 233 1838 108 13. 14,0 c 0.309
22.Aug-91 234 1883° 864 136 14.0 c 0.676
23 Aug-91 235 1867 198 132 14.0 A 0.535
26-Aug-91 238 1890 13 139 14.0 c 0.596



TABLE C-4. SUMMARY OF THE 1991 NMOC DATA FOR NEWARK, NJ (NWNJ)

Sampile Period: 6:00 a.m. to 9:00 a.m.

Julian Sample Sample Sample Analysia Mean
Date Date D Canister Pressure * Pressure Radian NMOG
Sampled Sampled Number Number (peig) (psig_) Channel ppmC
27-Aug-91 239 1903 83 135 140 , B 0.744
28-Aug-91 240 1888 78 14.1 15.0 B 0.495
28-Aug-91 241 1926 630 17.5 18.0 A 1.179
29-Aug-91 24 1927 766 17.5 18.0 A 1173 -
30-Aug-91 242 1911 927 14.0 15.0 D 0.867
03-8ep-91 246 1955 825 145 15.0 A 0.656
04-Sep-91 247 1953 823 13.4 14.0 C 0.371
05-Sep-91 248 2009 . 828 13.3 13.0 ] 0.261
06-S0p-91 249 2011 675 142 140 A 0.720
09-Sep-91 252 2028 ] 13.4 14,0 A 1.089
10-Sep-91 253 2030 704 14.2 14.0 D 0.328
" 11-8ep9t 254 2054 677 17.0 200 A 0.362
11-Sep-91 254 2055 409 1704.0 18.0 B 0.336
12-Sep-91 255 2050 902 136 14.0 B 0.159
13-Sep-91 256 2108 " 690 14.5 14.0 B8 0.467
16-Sep-91 259 2116 674 143 14.0 A 0.270
17-Sep-91 260 2109 649 15.5 16.0 B 0.375
18-Sep-91 261 2106 883 T 164 17.0 c 0.304
19-Sep-91 262 2120 104 13.0 12.0 B 0.448
20-Sop-91 263 2121 131 133 140 ¢ 0.194
23-Sep-91 268 2181 176 17.0 17.0 A 0.829
23-Sep-91 266 2162 663 17.0 18.0 8 0.444
24-Sep-91 267 2157 907 136 14.0 B 0.569
25-Sep-91 268 2208 927, 136 13.0 ¢ 0.280
26-Sep-91 . 269 & 13.0 120 c 0.342
27-Sep-N ’ 270 2222 924 135 14.0 B 0.326
30-Sop-91 273 212 115 14,0 14.0 c 0.310
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TABLE C-5. SUMMARY OF THE 1991 NMOC DATA FOR PALM BEACH, FL (PBFL)

Sample Period: 6:00 a.m. to 9:00 am.

Julian Sample Sample Sample Analysia Mean

Date Date 1D Canister Pressure Preasure Radian NMOC
Sampled Sampled Number Number (paig) (psig) Channel ppmC
03-Jun-91 154 1003 60 16.0 13.0 ¢ 0177
04-Jun-91 155 1010 193 16.0 13.0 B 0.230
05-Jun-91 156 1023 813 17.0 140 ¢ 0123

06-Jun-91 157 1029 764 1170 140 A 0.209 -
07-Jun-91 158 1048 719 17.0 14.0 A 0.261
10-Jun-91 161 1049 885 17.0 140 ¢ 0.174
11-Jun-91 162 1072 760 175 140 b 0.224
12-Jun-91 163 1080 302 17.0 140 - B 0.778
13-Jun-91 164 101 . 131 190 15.0 c 0.887
13-Jun-91 164 102 793 19,0 15.0 A 0.748
14-Jun-01 165 122 306 170 140 o 0.425
. 17Jun-91 168 1132 675 17.0 14.0 c 0.274
18-Jun-91 169 1148 106 17.0 14.0 c 1.085
20-un-91 171 1163 629 140 0 0.512
21-Jun-91 172 1176 121 17,0 13.0 D 0.454
24-Jun-91 175 1201 el 20 200 B 0.128
26-Jun-91 177 1236 648 17.0 140 A 0.624
27-Jun91 178 1264 860 100 4.0 8 0.594
28-Jun-81 179 1262 72 17.0 140 B 1.119
01-Juk91 182 1280 628 17.0 140 B 0.054
02~Juk-91 183 1291 878 170 12.0 A 0.272
03-Jul-81 184 1295 632 170 140 D 0.707
08-Juk-91 189 1338 758 170 15.0 D 0.636
08-Jut-91 190 1343 925 17.0 14.0 A 0.443
10-Juk-99 191 1357 800 17.0 14.0 A 0.310
11-Juk-91 192 1373 169 12.0 14.0 D 0.609
12-Juk91 193 13n 618 170 14.0 D 0.688
15Juk91 196 1403 762 18.0 14.0 c 1,515
16-Juk91, 197 1418 666 17.0 12.0 B 0.975
17-Jub91 190 1444 68 19.0 16.0 B 0.286
17-Juk91 198 1450 927 19.0 18.0 A 0.305
18-Juk-91 199 1454 684 17.0 14.0 c 0.675
22-Juh91 203 1483 an 17.0 140 ) 0.325

»



TABLE C-5. SUMMARY OF THE 1991 NMOC DATA FOR PALM BEACH, FL (PBFL)

Sampie Period: 8:00 a.m. t9 9:00 a.m.

Jullan Sample Sample Sample Analysia Mean

Date Date ) Canistor Presavre Pressure Radlian NMOC
Sampled Sampled Number Number (paig) (psig) Channel ppmC
24-Juk-91 205 1512 - 851 18.0 14.0 c 0.463
24-Juk91 205 1528 618 17.0 140 c 0.556
25-Juk91 208 1539 148 19.0 160 . c 0.711

25Juk-91 208 1540 674 19.0 160 A 0713 -
26-Juk81 207 1548 864 17.0 12.0 ) 0.758
29-Jul-91 210 1558 789 19.0 15.0 c 0.591
30-Juk91 2n 1569 305 17.0 14.0 8 0.690
T 31-Juke1 212 1586 a4 17.0 140 A 0.732
01-Aug-91 213 1506 927 17.0 140 c 0.776
02-Aug-91 214 1618 658 19.0 16.0 . A 0.496
02-Aug-91 214 1618 400 19.0 16.0 B 0.202
05-Aug-91 217 1624 689 19.0 16.0 D 0.625
06-Aug-91 218 1647 638 17.0 14.5 c 0.745
07-Aug-91 219 1663 301 7.0 14.0 A 0.248
08-Aug-91 220 1676 870 17.0 13.0 c 0.868
09-Aug-91 21 1692 108 17.0 140 o} 0.670
12-Aug-91 24 1711 673 18.0 15.0 A 0.624
13-Aug-91 225 1729 899 17.0 140 D 0.510
14-Aug-91 226 1747 82 200 16.0 B 0.819
14-Aug-91 226 1750 649 200 16.0 A 0.840
15-Aug-91 =7 1766 681 17.0 14.0 A 0.882
16-Aug-91 228 1781 871 17.0 14.0 c 0.411
19-Aug-91 © 231 1787 49 140 D 0.345
20-Aug-91 25 1814 30 170 13.0 D 0.389
21-Aug-91 233 1822 309 17.0 140 o} 0.569
22.Aug-91 234 1833 800 17.0 14.0 D 0.369
23-Aug-91 235 1855 678 17.0 13.0 8 0.658
26-Aug-91 - 238 1881 634 200 17.0 A 0.491
268-Aug-91 238" 1862 723 200 16.0 c 0.477
27-Aug-91 239 1883 165 17.0 130, c 0.862
28-Aug-91 240 1896 e2 17.0 14.0 D 0.268
25-Aug-91 241 1908 662 17.0 14.0 D 0.606
30-Aug-91 242 1932 621 17.0 14.0 B 0.468




TABLE C-5. SUMMARY OF THE 1991 NMOC DATA FOR PALM BEACH, FL (PBFL)

Sample Period: §:00 a.m. t0 9:00 am.

Julian Sample Sample Sample Analysis Mean
Date Date D Canister Pressure Pressure Radian NMOC
Sampled Sampled Number Number (peig) " (psig) Channel ppmC
03-ep-91 248 1935 872 19.0 15.0 8 0.386
04-Sop-91 247 1951 84 11.0 10.0 A 0.356
04-Sep-91 247 1952 713 16.0 13.0 B 0.335
05-Sep-91 248 1977 7 18.0 14.0 A 0.202 -
06-Sep-91 249 1996 718 16.0 12,0 ¢ 0.310
09-Sep-91 252 1986 871 170 14.0 c 0.220
10-Sep-91 253 2010 149 18.0 17.0 B 0.482
11-Sep-91 254 2027 875 19.0 14.0 A 0.435
" 12:8ep-91 255 2043 775 16.0 17.0 B 1223
13-Sep-91 256 2089 408 180 14,0 D 0.749
16-Sep-91 259 2066 872 17.0 14.0 D 0.241
17-Sep-91 260 2087 656 16.0 120 0 0.377
18-Sep-91 261 2096 823 18.0 14.0 B 0.363
19-Sep-91 262 2114 695 19.0 16.0 B 0.964
* 19-Sep-91 262 2118 170 19.0 16.0 A 0.960
20-Sep-91 263 2135 35 17.0 130 8 0.700
* 23-Gep-91 266 2137 698 17.0 14.0 ¢ 0.799
24-Sop-91 267 2158 764 17.0- 13.0 0 0.682
25-Sop-91 268 2175 143 18.0 120 A 0.550
26-Sep-91 269 2199 807 17.0 130 c 0.290
27-Sep-91 270 217 677 17.0 13.0 A 0.353
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TABLE C-6. SUMMARY OF THE 1991 NMOC DATA FOR PLAINFIELD, NJ (PLNJ)

Sample Period: 6:00 am. o 9:00 a.m.

Julian Sample Sample Sample Analysia Mean

Date Date D Canister Pressure Pressure Radlian NMOC
Sampled Sampied Number Number (psig) (Dsig) Channel ppmC
03-Jun-91 154 1021 o8 210 20.0 ¢ 0.280
Oa-Jun-91 155 1022 618 LR 200 B 0141
05Jun-91 156 1018 106 210 18.0 c 0.091
06-Jun-91 157 1019 638 2.4 20.0 A 0.259 -
07-Jun-91 158 1078 678 20 200 o 0.659
10-Jun-91 161 1077 400 207 18.0 D 0.470
11-Jun-91 162 1068 43 20 8.0 B8 1.347
12-Jun-91 163 1068 500 200 18.0 A 0.200
13-Jun-81 164 1137 868 19.9 165 D 0.100
14-Jun-91 . 165 1136 630 20 200 c 0.664
17-Jun-51 188 1183 666 210 19.0 A 0.296
18-Jun-g1 169 1180 638 219 19.0 B 0.226
19-Jun-81 170 1181 74 207 18.0 c 0.228
20-Jun-51 171 182 649 25 19.0 D 0.368
21-Jun-91 172 1196 80 19.9 " 170 B 0.340
21-Jun-91 172 197 112 19.9 17.0 A 0.204
24-Jun-9n 175 1239 28 206 19.0 D 0.506
25-Jun-91 176 1265 723 218 20.0 c 0.700
26-Jur+-91 177 1242 m 20.3 18.0 c 0.283
27-Jun-91 178 1252 162 20.7 20.0 D 0.249
28-Jun-91 179 1275 838 20.4 19.0 c 0.212
02-Juk-91 183 1305 765 20.5 18.0 D 0.319
03-Juk-91 184 1298 500 20.2 17.0 B 0.264
05-Jul-91 186 1322 68 200 18.0 A 0.372
08-uul-a1, 189 1334 870 200 18.0 c 0.236
09-Ju91 T 180 1377 803 207 19.0 D 0.339
10-Jul-91 191 1379 794 20.2 120 B 1.288
11-Juks1 192 1386 4 18.0 16.0 c 0.256
11-Jub91 192 1387 " 780 18.0 16.0 D 0.283
12-Jui91 193 1441 833 . 182 14.0 A 0.407
18-Jub91 196 1448 ~ 676 182 180 A . oas2
16-Juk91 197 1437 137 " 187 16.0 B 0.318
17-Juk91 198 1438 842 207 18.0 D 0.220



TABLE C-6. SUMMARY OF THE 1991 NMOC DATA FOR PLAINFIELD, NJ (i’LNJ)

Sample Period: 6:00 a.m, to 9:00 a.m. .
Julian Sample Sample Sampie Analysis Mean
Cate Date D Canister Fresaure Pressure Radlian NMOC
Sampled Sampled Number Number (pug_) (peig) Channel ppmC
30-Jul-91 2n 1602 91 202 18.0 A 0.246
30-Juk91 211 1603 649 202 180 B 0.226
31-Juk91 212 1605 54 19.8 18.0 A 0.410
31-Jul91 212 1608 666 19.8 18.0 D 0.387
01-Aug-91 213 " 1641 717 21.8 200 o) 3,690
01-Aug-91 213 1642 66 218 17.0 A 3.842
02-Aug-91 214 1643 671 206 19.0 c 0.313
02-Aug-91 214 1844 690 20.6 19.0 D 0.359
05-Aug-91 217 1678 832 19.5 18.0 c 0.188
06-Aug-91 218 1681 8as 200 180 8 0.247
07-Aug-91 219 1689 143 182 120 A 2.386
08-Aug-91 220 1691 309 20.0 18.0 A 0.292
09-Aug-91 221 1690 38 204 18.0 v} 0.294
12-Aug-91 224 1724 793 19.5 18.0 D 0.130
13-Aug-91 225 1725 618 211 20.0 D 0.919
14-Aug-91 226 1756 50 21.4 20.0 B ' 0.560
15-Aug-91 227 1758 825 19.6 18.0 o} 0.356
15-Aug-91 27 1760 874 19.6 18.0 c 0.338
16-Aug-91 228 1807 807 20.3 19.0 B 0.211
19-Aug-91 23 1804 27 21.3 200 c 0.2
20-Aug-91 232 1844 629 208 200 0 0.132
21-Aug-91 233 1843 860 20.0 19.0 ¢ 0.258
22-Aug-91 234 1849 842 200 17.0 A 0.429
22-Aug-91 234 1850 54 200 180 D 0.359
. 23-Aug-91 238 1892 60 19.9 200 A 0.432
26-Aug-91 238 1898 409 15. 130 8 0.460
27-Aug-91. 239 1897 885 20.1 18.0 A . 0328
28-Aug-91 240 1888 151 19.8 17.0 ) 0.220
29-Aug-91 244 1918 146 14.0 D 0.677
30-Aug-91 242 1576 T sos 210 | 20.0 8 0.809
03-Sep-91 246 1968 . 788 19.9 180 A 0.154
03-Sep-91 246 1969 162 , 15.9 18.0 B 0.119
A 0.084

06-Sop-91 249 2123 685 140




TABLE C-6. SUMMARY OF THE 1991 NMOC DATA FOR PLAINFIELD, NJ (PLNJ)

Sample Period: 6:00 am. to 9:00 a.m.

Juian Sampie Sampile Sample Analysis Mean
Dato Date 1o} Canistar Pressure Pressure Radian NMOC
Sampled Sampied Number Number (peig) (peig) Channel ppMC
13-Sep-91 256 2072 . 676 20.7 18.0 A 0.943
13-Sep-91 256 2073 924 207 18.0 8 0.870
16-Sep-01 250 217 49 208 18.0 A 0.288

i7-Sep-91 260 2105 800 20.3 18.0 C 0.307 °
18-Sep-91 261 2156 150 19.8 17.0 ¢ 0.152
19-Sep-91 262 2160 75 202 18.0 c 0.068
20-Sep-91 263 2119 45 2.0 B 0.109
24-Sep-91 267 2152 121 21.3 19.0 0 0.770
25-Sep-91 268 - 2202 681 207 18.0 A 0.326
25-Sep-91 268 . 203 584 2.7 18.0 B 0.281
26-Sep-91 269 2197 269 20.0 17.0 B. 0.153
26-Gop-91 269 2198 626 20.0 a0 0 0.228
27-Sep-91 270 2220 162 20.2 18.0 A 0.131
27-Sep-91 270 221 780 202 18.0 A 0.155
B 0.179

30-Sep-91 273 2215 302 19.6 18.0




, 1661 ‘ajeq uenne
082 omw 0re ON_N OA_UN 081 09t

ort
000

0S50

0s¢

'ONIY - Weiboid JOWN 1661
ON ‘ybrarey

-Owudd "00WN




TABLE C-7. SUMMARY OF THE 1991 NMOC DATA FOR RALEIGH, NC (R1NC)

Sample Period: 6:00 a.m. to 9:00 am.

Julian Sample Sample Sample Analysis Mean

Date Date (o} Canister Preseure Pressure Radien NMOC

- Sampled Sampled Number Number (paig) (psig) - Channel pomC
10~Jun-91 161 1064 . 84 120 140 -] 0.872
11-Jun-91 162 1085 27 12.0 140 A 0.324
12-Jun-91 163 1109 68 14.0 140 c 0237
13Jun-51 164 1112 71 12.5 16.0 c 0.257
14-Jun-81 165 1111 €58 16.5 170 A 0.111
14-Jun-91 165 1113 776 16.5 8.5 D 0.162
17~Jun-81 168 1110 165 14.0 140 ) 0.179
18-Jun-91 169 1151 104 140 15.0 c 0.485
19-Jun-61 170 1153 113 140 150 ) 0.098
20-Jun-91 171 1152 870 15.0 15.0 D 0.983
21-Jun-91 172 1206 20 14.0 14.0 A 0.214
24-Jun-91 175 1203 143 16.0 14.0 c 0.103
25-Jun-91 176 1207 764 16.0 A 0.169
26-Jun-91 177 1204 833 19.0 200 B 0.095
26-Jun-91 177 1205 d23 18.0 20.0 D 0.077
27-Jun-91 178 1269 309 15.0 . 150 B 2.1Mm
28-Jun-91 179 1270 666 15.5 16.0 A 0217
01-Jul-91 182 1272 618 16.0 14.0 A 0.143
02~Juk-91 183 1271 7™ 140 B 0.142
03-Jul-91 184 1327 104 14.0 140 B 0.120
05-Jukg1 188 1323 17 14.0 16.0 ) 0.084
07~Jul-91 188 1324 638 150 16.0 D 0.190
09-Jul91 190 13285 707 19.0 20,0 ¢ 0.106
09-Juk-91 190 1328 796 19.0 20.0 A 0.155
10-Jut-91 191 1397 111 14.0 15.0 D 0.307
11-Juk91 192 1308 671 16.0 16.0 c 0.181
12-Juk-91 . 153 1399 667 150 16.0 A 0.089
15-Juk91 196 1398 146 150 15.0 D - 0.080
16-Jub-91 197 1395 500 155 16.0 8 0.162
17-Jub91 " 198 1478 629 16.0 16.0 A 0.410
18-Juk91 199 1477 793 15.0 14,0 c 0.345
19-Juk91 200 1478 860 15.0 150 A 0.196
220uk91 203 1472 899 34.0 4.0 B 0.213



TABLE C-7. SUMMARY OF THE 1991 NMOC DATA FOR RALEIGH, NC (R1NC)

Sample Period: 6:00 a.m. to 9:00 a.m.

Julian Sample  Sample Sample Analysis ' Mean

Date Date D Canister Pressure Pressure Radian NMOC
Sampled Sampled Nurriber Number (psig) - (psig) Channel ppmC
23-Jul-91 205 1474 ‘112 150 14.0 ¢ 0.199
24-Juk91 205 1517 695 18.0 18.0 c 0.180
24-Juk91 205 1519 87 180 18.0 D 0.319
25-Jul-91 206 1518 169 14.0 14.0 A 0.310
26-Jul-81 207 1584 675 16.0 16.0 A 0.276
20-Juk-91 210 1582 723 16.0 18.0 B 0.276
30-Ju-g1 21 1580 172 14.0 13.0 8 0.181
31-Jub9y 212 1581 660 16.0 16.0 A 0.240
01-Aug-91 213 1583 50 16.0 15.0 ‘D 0.405
02-Aug-91 214 1661 130 16.0 16.0 ) 0.342
05-Aug-91 217 1660 629 18.0 18.0 c 0.486
06-Aug-91 218 1656 844 18.0 20.0 c 0.186
06-Aug-91 218 1657 925 18.0. 200 B 0.129
07-Aug-91 219 1659 51 16.0 16.0 D 0.279
08-Aug-91 220 1658 135 18.0 160 A 0.254
09-Aug-91 221 1719 150 - 160 160 D 0.341
12-Aug-01 224 1721 702 19.0 19.0 8 0.456
14-Aug-91 226 1720 53 16.0 15.0 A 0.282
15-Aug-91 227 1739 302 19.0 19.0 B 0.163
16-Aug-91 228 1738 675 165 16.0 A 0.802
20-Aug-91 232 1798 57 16.0 14.0 B 0.056
29-Aug-91 241 1923 667 165 17.0 A 0.726
30-Aug-91 242 1921 a7 - 15.5 15.0 8 0.415
03-Sep-91 248 1922 666 18.0 18.0 ¢ 0.195
04-Sap-91 247 1984 35 16.0 150 B 0.812
05-Sep-91 248 1981 129 16.0 15.0 c 0.224
06-Sep-91 249 1962 400 16.0 150 A 0.412
09-Sep-91 252 1979 854 20.0 20.0 A 0.723
03-Sep-51 252 1980 842 20.0 20.0 B8 0.656
10-Sep-91 253 1983 500 6.0 16.0 A 0.813
11-Sep-81 . 254 2033 678 ‘60 , 14.0 A 0.253
12-Sep-91 255 2032 119 6.0 14.0 c 0.149

B 0.205

13-Sep-91 256 - 2034 3 150




“TABLE C-7. SUMMARY OF THE 1991 NMOC DATA FOR RALEIGH, NC (RINC)

Sample Period: 6:00 am, to 9:00 a.m.

Julian Sampie Sample Sampie Analysis Mean

Date Date 1D Canister Presaure Pressure Radian NMOC
Sampled Sampled Number Number (peig) (peig) Channel ppmC
16-Sep-91 259 2064 83 16.0 15.0 ¢ 0.293
17-Sep-91 260 2063 652 16.0 16.0 A 0.196
18-8ep-91 261 2146 812 26.0 2.0 ¢ 0.125

19-Sep-91 262 2148 © 180 19.0 D 0.096
19-Sep-91 262 2149 L") 18,0 19.0 c 0.133
" 238ep91 266 2150 762 17.0 17.0 D 0.548
24-Sep-91 267 2147 683 16.0 16.0 D 0.151
25-Sep-91 268 2151 838 15.0 15.0 D 0.266
26-Sep-91 269 2198 723 16,0 18.0 c 0.102
27-Sop-91 270 2194 707 16,0 15.0 D 0.155
30-Sep-91 273 2% 57 16,0 16.0 D 0714
01-0ct-91 74 . 2234 113 15,0 15,0 B 0.786
02-Oct-91 275 2233 628 16.0 16.0 A 0.620
03-Oct-91 278 2235 673 16.0 16.0 A 0.102
¢ 0,461

04-Oct-91 a7 232 129 158 15.0
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TABLE C-8. SUMMARY OF THE 1991 NMOC DATA FOR WINSTON SALEM, NC (WSNC)

Sample Period: 6:00 am. to 9:00 a.m.

Julian Sample Semple Sample Analynia Mean
Date Date D Canister Presaure Pressure Radian NMOC
Sampled Sampied Number Number (paig) (psig) Channel ppmC
03-Jun-91 154 1000 724 130 13.0 c 0.237
04Jun91 185 1009 309 124 120 c 0.166
05-Jurr91 156 1015 626 130 130 D Y
06-Jun-91 157 1033 S 13.0 120 B 0085
07-Jun-91 158 1041 927 14,0 14.0 c 0.122
10-Jun-91 189 1082 762 14.0 12,0 D 0.485
11-Jun-91 161 1074 35 134 120 8 - 0.238
12-Jun-91 163 1070 837 130 - 140 A 0.209
13Jun-91 164 1103 724 13.0 14.0 B 0.251
14-Jun-91 165 1006 828 120 12,0 c 0.066
18-Jun-91 169 1140 137 12,0 120 A 0.196
19Jun91 170 1149 719 130 140 c 0.087
20-Jun-91 17 1161 178 130 13.0 A 0.874
21-Jun-91 172 1185 165 13.0 120 A 0.224
24-Jun-91 175 1202 18 120 120 A 0.083
25-Jun-91 176 1214 a7 140 14.0 A 0.111
25Jun-91 176 1222 - 832 140 140 c 0.104
26-Jun-91 177 1226 176 13.0 135 . D 0.141
27-Jun-91 178 1250 867 130 140 c 0.085
28-Jun-91 179 1255 842 130 150 c . 0.346
28-Jun-91 179 1256 828 140 15.0 D 0.446
01-Juk-91 182 1253 864 130 140 A 0219
02-Juk-91 183 1288 623 14.0 140 D 0.197
03-Juk-91 184 1308 626 130 140 ) 0.082
 08Juk91 189 1318 130 130 14.0 B 0.246
09-Jul-91 190 1336 202 13.0 14.0 A 0.199
10Juk91 191 1362 723 13.0 T 140 ¢ 0.168
11-Juk91 192 1372 400 13.0 13.0 ¢ 0.234
12-Jub-91 183 1384 864 130 14.0 o 0.103
15-Juk-91 196 1408 900 13.0 13.0 B * 0.089
16-Jub-91 197 1420 178 13.0 12.0 D 0.177
17-Juk-91 198 1440 634 14.0 14.0 A 0.131
17-Jul-91 198 1449 T 17 8 0.142

40 | 140



TABLE C-8. SUMMARY OF THE 1991 NMOC DATA FOR WINSTON SALEM, NC (WSNC)

Sample Period: 6:00 a.m. to 9:00 a.m,

Julian Sample Sample Sampie Analysis Mean
Date Dats 10 Canister Pressurs Presaure Radian NMOC
Sampilac Sampled Number Number (peig) (psig) Channel ppmC
168-Jul-a1 199 1452 707 13.0 o130 B 0212
T 19Jukgt 200 1467 660 13.0 13.0 . B 0.125
22-Jula1 203 1485 794 13.0 13.0 A - 0.395
23-Juk-g1 204 1506 20 13.0 120 0 0.207
24-Jukot 208 1527 36 120 14.0 D 0.249
25.Jul-91 206 1541 22 13.0 12,0 B 0.150
25-Jul-91 208 1542 607 130 130 D 0.111
26-Jul91 207 1550 106 120 1.0 D 0.170
29-Jul-91 210 1561 783 130 120 D 0.095
30-Juk-91 21 1574 899 130 120 D 0.071
31-Juk-91 212 1589 137 120 120 B 0.318
01-Aug-91 213 1593 74 120 13.0 c 0.194
05-Aug-91 217 1633 27 130 130 D 0.092
06-Aug-91 218 1845 30 12,0 14.0 D 0.178
07-Aug-91 219 1662 816 13.0 14.0 A 0.242
08-Aug-91 0 1684 115 13.0 120 ¢ 0.439
09-Aug-91 21 1697 B4 13.0 140, o] 0.131
09-Aug-91 224 1703 792 13.0 ' 130 0 0.155
12-Aug-91 224 1712 172 13,0 13.0 A 0.176
13-Aug-91 =25 1735 T 634 13.0 14.0 ) c 0.317
14-Aug-91 226 1743 113 13.0 14.0 A 0.497
14-Aug-91 226 1745 4! 13.0 14.0 c 0.472
15-Aug-91 227 1755 a7 120 12.0 A 0.144
16-Aug-91 228 1773 ars 120 13.0 D 0.456
20-Aug-91 232 1811 695 13.0 120 A 0.174
21-Aug-91 233 1810 170 . 120 120 D 0.184
22-Aug-91 234 1835 685 13.0 130 c 0.231
23-Aug-91 2a8 1853 129 120 120 c 0.263
26-Aug-9t 238 1870 21 13.0 140, [} 0.062
26-Aug-91 238 1871 REL 130 14.0 B 0.072
27-Aug-91 239 1882 874 12.0 120 c 0.075
28-Aug-91 240 1901 674 : 13.0 14.0 ¢ 0.170
29-Aug-9 241 1920 [N 13.0 13.0 c 0.154




TABLE C-8. SUMMARY OF THE 1991 NMOC DATA FOR WINSTON SALEM, NC (WSNC)

Sample Period: 6:00 am. to 9:00 a.m.

Julian Sample Sample Sample Analysis Mean

Date Dato o} Canistor Pressure Pressure Radian NMOC
Sampiled Sampled Number Number (peig) " (peig) Channel ppmC
30-Aug-91 242 1913 686 13.0 14.0 c 0.265
03-Sep-91 246 1929 671 13.0 14.0 .A 0.1385

O4-Sep-91 247 . 1836 705 13.0 14.0 - A 1120
O4-Sep-91 247 1937 768 13.0 14.0 B 1112
05-Sep-91 248 1956 864 12,0 12.0 8 0.534
06-Sep-91 249 1990 111 12.0 13.0 D 0.484
09-Sep-91 252 1985 914 13.0 200 c 1035
10-Sep-51 253 2007 680 130 12.0 A 0.567
11-Sep-91 254 2021 198 12,0 13.0 D 0.262
12-Sep-91 255 2026 779 13.0 13.0 B 0.141
13-Sep-91 256 2057 301 13.0 140 c 0.345
16-Sep-91 259 2058 302 13.0 14.0 c 0.444
17-Sep-91 260 2065 162 13.0 130 B 0.152
18-Sep-91 261 2124 697 13.0 13.0 8 0.205
19-Sep-91 262 2110 680 14.0 14.0 ¢ 0.114
19-Sep-91 262 2111 854 14.0 14.0 D 0.128
20-Sep-91 263 212 129 12.0 12.0 A 0.069
23-Sep-91 266 L2127 178 130 - 12.0 ) 0.787
24-Sep-91 267 2140 874 13.0 13.0 c 0.180
25-Sep-91 268 2178 50 120 120 D 0.113
26-Sep-91 269 2169 676 13.0 13.0 B 0.203
30-Sep-91 273 2218 775 13.0 14.0 ) 0.949




APPENDIX D
1991 NMOC MONITORING PROGRAM

INVALIDATED AND MISSING SAMPLES



APPENDIX D

Timer misprogrammed (Duplicate)

1991 NMOC PROGRAM
VOID OR INVALIDATED SAMPLES - DATE
Site Date Description Assigned
FIFL  03-Jun-91 Power surge Equipment
FIFL  07-Jun-91 -Power outage Equipment
WSNC  17-Jun-91 No Pressure (Duplicate) Equipment
FIFL  18-Jun-91 Unknown Unknown
PBFL  19-Jun-91 No Pressure Equipment
PBFL  25-Jun-91 No Pressure (Duplicate)- Equipment
LINY  26-Jun-91 Stripped solenoid Equipment
LINY  27-Jun-91 Stripped solenoid Equipment
PLNJ 01-Jul-91 Timer malfunctioned Equipment
MNY 05-Jul-91 Unknown Unknown
PBFL 05-Jul-91 Unknown Unknown
WSNC  05-Jul-91 Can leak after receiving Equipment
© MNY 15-Jul-91 Unknown ' Unknown
LINY 17-Jul-91 Unknown Unknown
MNY  17-Jul-91 Canister leak Equipment
PLNJ  18-Jul-91 Power failure Equipment
PBFL 19-Jul-91 Power outage Equipment
PLNJ 19-Jul-91 Power failure Equipment
PLNJ 22-Jul-91 Timer malfunctioned Equipment
PBFL  23-Jul-91 Unknown Unknown
PLNJ  23.Jul-91 Timer malfunctioned Equipment
PLNJ 24-Jul-91 Timer malfunctioned Equipment
PLNJ 25-Jul-91 Timer malfunctioned - Equipment
PLNJ 26-Jul-91 Timer malfunctioned Equipment
MNY 29-Jul-91 Unknown Unknown
PLNJ 29-Jul-91 Timer malfunctioned (Duplicate) Equipment
W3NC  02-Aug-91 System leak (Duplicate) Equipment
RINC  13-Aug-91 Power surge, timer malfunctioned Equipment
RINC  19-Aug-91 Timer misprogrammed Operator
WSNC  19-Aug-91 Can valve not.opened Operator
. RINC  21-Aug-91 Canister leak Equipment
RINC  22-Aug-91 Timer misprogrammed Operator
RINC  23-Aug-91 Timer misprogrammed . Operator
RINC  26-Aug-91 Timer misprogrammed Operator
RINC 27-Aug-91 Operator



APPENDIX D

1991 NMOC PROGRAM

VOID OR INVALIDATED SAMPLES - DATE

Site Date Description Assigned
WSNC  27-Aug-91 Unknown Unknown
RINC "28-Aug-91 Timer misprogrammed Operator
MNY  30-Aug-91 Timer misprogrammed Operator
PLNJ  04-Sep-91 Timer malfunctioned Equipment
PLNJ  05-Sep-91 Timer malfunctioned Equipment
MNY  09-Sep-91 Site closed for Jewish holiday
PLNJ  09-Sep-91 Timer maifunctioned Equipment
MNY  10-Sep-91 Site closed for Jewish holiday
PLNJ  10-Sep-91 Timer malfunctioned Equipment
MNY  11-Sep-91 Site closed for Jewish holiday ) '
PLNJ  11-Sep-91 Timer malfunctioned Equipment
PLNJ  12-Sep-91 Timer maifunctioned Equipment
MNY  18-Sep-91 Site closed for Jewish holiday
FIFL  19-Sep-91 Canister leak Equipment
RINC  20-Sep-91 Timer misprogrammed Operator
PLNJ  23-Sep-91 Unknown Unknown
MNY  25-Sep-91 Canister leak (Duplicate) Equipment
MNY  26-Sep-91 System leak Equipment
MNY  27-Sep-91 System leak (Duplicate) Equipment




APPENDIX E
PDFID INTEGRATOR PROGRAMMING INSTRUCTIONS



INTEGRATOR PROGRAMMING INSTRUCTIONS

Instructions for programming the- integrators are as fol]ows.
Be sure to press ENTER after each key sequence.

Control Inteqrator

Oven Temp 9Q ‘
Oven Temp Limit 405
Oven Temp ON -

Oven Temp OFF

List Oven Temp

(A listing should say OvenTemp X°C Setpt 90°C Limit 405°C)

Oven Temp [nitial Time 0.20

Oven Temp [nitial Value 90
Oven Temp Pgrm Rate 30.Q0Q
Qven Temp Final Value 90.00
Oven Temp Final Time 4.00
Oven Temp Equil Time 1.00

Detector A ON
Signal A

Chart speed 4.00
%0ffset 10

Zero

Attn 2% 4

Run Time Annotation ON

Run Table Annetation ON
Clock Table Annotation OFF
Program Annotation QOFF
Oven Temp Annotation QFF
Report Annotation QFF

Slave Integrator

Detector B ON
Signal B

Chart speed 4.00
%0ffset 10

Zero

Attn 2% 4

Run Time Annotation ON

Run Table Annotation ON
Clock Tablie Annotation OFF
Program Annotation QFF
Oven Temp Annotation QFF

(should say ***Warning***Qven Temp now owned by Chnl 2)

Report Annotation QFF



INTEGRATOR PROGRAMMING INSTRUCTIONS (Continued)

Control Integrator

Oven Temp Annotation QFF -

(should say ***Warning***Oven Temp now owned by Chnl 1)
0

Run Time 0.01 Intg OFF
Run Time 0.01 Valve 5 ON
Run Time 0.01 Page -
Run Time 0.02 List Attn2#
Run Time 0.04 Oven Temp ON
Run Time 0.20 Valve 2 ON
Run Time 0.21 Vaive 2 QFF
Run Time 0.22 Intg ON
Run Time Q.23 Set BL
Run Time 0.23 List Intg
Rum Time 1.87 Set BL
Run Time 1.88 Intg OFF
Run Time 1.89 List Intg
Run Time 1.90 Chart Spped 1.5
Run Time 3.44 Valve 2 ON
Run Time 3.45 Valve 2 OFF
Run Time 3.46 Valve 2 ON
Run Time 3.47 Valve 2 OFF
Run Time 3.48 Valve 2 ON
Run Time 3.49 Valve 2 OFF
Run Time 3.50 STOP

. Slave [nteqrator
Run Time 0.01 Intg OFF
Run Time 0.Q1 Page
Run Time 0.02 List Attn2»
Run Time 0.22 Intg ON ‘
Run Time 0.23 Set BL
Run Time 0.23 List Intg
Rum Time 1.87 Set BL
Run Time 1.88 Intg OFF .
Run Time 1.89 List Intg
Run Time 1.90 Chart Spped 1.5
Run Time 3.50 STQP

Control Inteqrator

Oet 1 Temp 250

Det 1 Temp Limit 405
Inj 1 Temp 31

Inj 1 Temp Limit 405
Aux 1 Temp 90

Aux 1 Temp Limit 405
Flaw A 30

Flow A Limit 500

m
]
-~



INTEGRATOR PROGRAMMING INSTRUCTIONS (Continued)’

Slave Integrator

Flow B 30 -
Flow B Limit 500

Control Integrator

Valve 1 OFF
Valve 2 OFF
Valve 3 OFF
Valve 4 OFF
Valve 5 ON
Valve & OFF
Valve 7 OFF
Valve 8 OFF
Valve 9 OFF

Valve 10 OFF
Valve- 11 QFF
Valve 12 QFF

Threshold 1
Peak Width 0.04

Slave Inteqrator

Threshold 1
Peak Width 0.04

Control_Inteqrator

20 Valve 5 OFF

25 List Valve 5

310 Oven Temp I[nitial Value 30
35 Oven Temp OFF

40 Wait 2

60 Start

70 Oven Temp 90

80 Vale 5 ON

Sync ON :

]
1
L



APPENDIX F

1991 NMOC DAILY CALIBRATION DATA



Table F-1. Daily Calibration Data Summary (Channel A)

Julian Initial Final Initial Final Initial Final Cal Cal
Cal * Cal Zero Zero Zero Zero Cal Cal Factor Factor
Date Date A.C, A.C ppmC ppmC Factor Factor Drift % Drift
06/04/91 155 3.495 3495 0000955 0.000955 0.000273 0.000273 . 0.000000  0.000000
06/05/91 156 3.345 3.345  0.000905 0.000905 0.000271  0.000271 0.000000  0.000000
06/06/91 157 3.360 3.685 0000897 0.001035 0.000267 0000281  -0.000014 -5.229151
06/07/91 158 0.855 10.685 0.000230 0.002823 0.000269 0.000264 0.000005  1.796053
06/10/91 161 1.450 3230 0.000387 0.000876 0.060267 - 0.000271 -0.000004 .-1.572907
06/11/91 162 3.095 20.225  0.000834 0.005527 0.000269 0.000273  -0.000004 -1.464304
06/12/91 163 4.370 6,175 0.001162 0.001651 0.000266 0.000267  -0.000001 -0.506360
06/13/91 164 1.892 5065 0.000505 0001365 0.000267 0.000270  -0.000003 -0.953594
06/14/91 165 © 4015 3400 0.001080 0.000899 0.000269 0.000265 0.000004  1.621500
06/17/91 168 18.445 9.255 0.004987 0.002556 0.000270 0.000276  -0.000006 -2.161977
06/18/91 169 4.775 3.105 0.001277 0.000831 0.000267 0.000268  -0.000000 -0.125690
06/19/91 170 5.630 3.885 0.001503 0.001045 0.000267 0.000269  -0.000002 -0.752638
06/20/91 171 7.085 2285 0.001878 0.000615 0.000265 0.000269  -0.000004 -1.528721
06/21/91 172 6.370 5.730 0.001687 0.001570 0.000265 0.000274  -0.000009 -3.496006
06/24/91 175 6380 5265 0.001712 0001486 0.000268 0.000282  -0.000014 -5.169891
06/25/91 176 8.190 5675 0.002184 0001535 0.000267 0.000270  -0.000004 -1.452863
06/26/92 177 2.665 2535 0.000717 0000688 0.000269 0.000272  -0.000002 -0.913201
06/27/91 178 3.820 7.150 0.001026 0.001920 0.000269 0.000269 0.000000  0.041955
06/28/91 179 0.365 0365 0.000097 0.000097 0.000267 0.000267 0.000000  0.000000
07/01/91 182 4.835 2715 0001307 0000737 0.000270 0000271  -0.000001 -0.368569
07/02/91 183 5.695 6.145 - 0.001551 0.001659 0.000272  0.000270 0.000002  0.857966
07/03/91 184 3.675 7495 0000083 0.002012 0.000268 0.000268  -0.000001 -0:301257
07/05/91 186 3.325 0.485 0.000914 0000133 0.000275 0.000275 0.000000  0.101076
07/08/91 189 3510 = 3.540 0000965 0.000973 0.000275 0.000275 0.000000 0.056209
07/09/91 190 2.070 2070 0.000574 0.000574 0.000277 0.000277 0.000000  0.000000
07/10/91 191 6.130 4410 0.001704 0.001195 0.000278 0.000271 . 0.000007 2.456840
07/1191. 192 1.825 3990 0.000503 0.001110 0000276 0.000278  -0.000003 -0.981426
07/12/91 193 1.395 5275 0000386 0.001429 0.000276  0.000271 0.000006  2.003300
07/15/91 196 3.275 3.275 0.000904 ° 0.000896 0.000276  0.000273 0.000003  0.934939
07/16/91 197 4.225 4770 0.001173 0001372 0.000278  0.000288 -0.000010 -3.626310
07/17/91 198 5.630 5390 0.001552 0001443  0.000276  0.000268 0.000008  2.872038
07/18/91 199 1.180 5.585  0.000326 0.001580 - 0.000276 0.000283  -0.000007 -2.395814
07/19/91 200 3.300 1.930 0.000910 0.000522 0.000276  0.000270 0.000005. 1.927846
07/2291 203 0.900 1465 0000258 0000400 0.000287 0.000273  0.000014  5.013921



Table F-1. Daily Calibration Data Summary (Channel A)

Julian Initial Final Initial Final Initial Final Cal Cal
Cal Cal Zero Zero Zero Zero Cal Cal Factor Factor
Date Date AC, A.C. ppmC ppmC Factor Factor Drift % Drift
07/23/91 204 3.810 © 3.005 0.001055 0.000829 0.00027% 0.000276 0.000001  0.318786
07/24/91 205 4.580 0.515 0001238 0.000141  0.000270 0.000273 -0.000003  -0.944925
07/25/91 206 3.755 5485 0.001008 0.001533  0.000269 0.000280 -0.000011  -4.090776
07/26/91 207 3.775 5.965 0.001050 0001738  0.000278 0.000291 -0.0000 13 -4.820184 -
07/29/91 210 3.360 2.880 0.000915 0.000738 0.000272  0.000274 -0.000001 --0.443352
07 91 211 4.940 6.810 0001346 0.001869  0.000272 0.000274 -0.000002 -0.742563
07/3191 212 3.535 4410 0.000989 0.001230 0. 80 0.000279 0.000001  0.304828
08/01/91 213 3.550 6230 0.000979 0.001719 0. 276 0.000276 -O.QOOOOO -0.005806
08/02/91 ’ 214 3.985 3760  0.001120 0.001563  0.000281 0.000271 0.000010  3.430207
08/05/91 217 5.520 '~ 5.190 0.001549  0.001449  0.000281 0.000279 0.000001  0.503415
08/06/91 218 3.405 3405 0.000946 0.000946 0.000278 0.000278 0.000000  0.000000
08/07/91 219 2.885 2.885 0.000806 0.000806 0.000279 0.000279 0.000000  0.000000
08/08/91 220 4.240 4240 0001174 0.001174 0.000277 0.000277 0.000000  0.000000
08/09/91 221 3.600 3.600 0.000994 0.000994 0.000276 0.000276 0.000000  0.000000
08/1201 " 224 3.780 3.780  0.001048  0.001048  0.000277 0.000277 0.000000  0.000000
08/13/91 225 6.240 6.240 0.001739 0.001739  0.000279 0.000279 0.000000  0.000000
08/14/91 226 1.270 1.270  0.000362  0.000362 0.000285  0.000285 0.000000  0.000000
08/15/91 227 2.985 2.985 0.000838 0.000838 0.000281 0.000281 0.000000  0.000000
08/16/91 228 1.280 1280 0.000369 0.000369. 0.000288 0.000288 0.000000  0.000000
08/19/91 231 3955 | 2920 0.001125 0.000824 0.000284  0.000282 0.000002  0.718026
08/20/91 232 2230 4385 0.000633 0.001247 0.000284 0.000284 -0.000000 -0.169633
08/21/91 233 3.695 4230 0001053 0.001211  0.000285 0.000286 -0.000001  -0.459771
08/22/91 234 4.920 2475 0.001423  0.000708  0.000289 0.000286 0.000003 1.173376
08/23/91 235 2.665 5.650 0.000768 0.001633 0.000288  0.000289 -0.000001 -0.312613
08/26/91 © 238 3.635 6955 0.001031 0.001990 0.000284 0.000286 -0.000002  -0.826654
08/27/91 239 2.085 4860 0.000596 0.001378  0.000286 0.000283 0.000003  0.880798
08/28/91 240 2.670 2670 0000760 0.000760 0.000285 0.000285 0.000000  0.000000
08/29/91 241 6.175 4960 000147 0.001422 0.006283 0.000287 -0.000004 - 1.33_6 185
08/30/91 242 5.420 2125 0.001567 0.000614 0.000289 0.000289 0.000000 0.031811
09/03/91 246 6.630 2285 0001890 0.000653  0.000285 0.000286 -0.600001 -0.294124
09/04/61 247 2.020 9.055 0.000567 0.002583 0.000281  0.000285 -0.000005 -1.613568
09/05/61 248 3.715 7.905  0.001027 ’ 0.002200  0.000277  0.000278 -0.000002  -0.645800
09/06/91 249 6.290 3630 0.001785  0.001025 0.000284  0.000282 0.000001  0.433631
7.590 3370 0.00091  0.000282 0.000285  -0.000003 -1.056879

09/09/91

252

0.002141




Table F-1. Daily Calibration Data Summary (Channel A)

Julian Initial Final Initial Final Initial Final Cal Cal

Cal Cal Zero Zero Zero | Zero Cal Cal Factor Factor
Date Date A.C. A.C ppmC ppmC Factor Factor Drift % Drift
09/1091 253 5.990 8925 0.001717 0.002537 0.000287 0.000284  0.000002 0.841657
09/1191. 254 2.080 2540 0000583 0.000713 0.000280 0.000281  -0.000000 -0.084922
09/12/91 255 3.335 0.855 0.000934 ‘0.000238 0.000280 0.000279  0.000002 0.546148
09/13/91 256 0.890 4535 0000248 0001276 0.000279 0.000281  -0.000002 -0.836534
09/16/91 259 1.630 0245 0.000458 0.000069 0.000281 0000281  0.000001 . 0.197185
09/17/91 260 2.570 4.585 0.000720 0.001284 0.000280 0.000280  0.000000 0.072791
09/18/91 261 1.755 6525 0.000492 0001832 0000281 0.000281  -0.000000 -0.106180
09/19/91 262 0,610 0.875 0.000170 0.000248 0.000279 0.000283  -0.000004 -1.481946
09/2091 263 2.400 3945 0000680 0001100 0.000283 0.000279  0.000005 1.686835
09/23/91 266 5.050 5050 0001419 0.001419 0000281 0.000281  0.000000  0.000000
09/24/91 267 3.320 1265 0.000912 0000348 0.000275 0.000275  -0.000001 -0.186095
09/25/91 268 7210 4875 0001974 0.001323 0.000274 0.000271  0.000002 0.866386
09/26/91 269 3.505 2385  0.000939 0.000655 0.000268 0000275 -0.000007 -2.523075
0972791 270 1.805 4280 0000494 0001241 0.000274 0.000290  -0.000016 -5.864901
09/30/91 273 7.885 1515  0.002161 0.000418 0.000274 0.000276  -0.000002 -0.697414
10/01/91 274 1.460 5400 .0.000403 0001486 0000276 0.000275  0.000001 0.413873
10/02/91 275 4430 2775 0001205 0.000755 0000272 0000272  -0.000000 -0.043991
10/03/91 276 3.440 3.105 0000934 0.000847 ° 0.000271 0000273  -0.000001 -0.462722
10/04/91 277 2130 © 1665 0000577 0000459 0000271 0.000276  -0.000005 -1.877170
100791 280 4.125 6280 0.001109 0.001724 0.000269 0.000274  -0.000006 -2.117916
10/08/91 281 2.580 2220 0000701 0000606 0.000272 0.000273  -0.000001 -0.535894
10/09/91 282 215 2715  0.000738 0.000738 0000272 0.000272  0.000000  0.000000
10/10/91 283 2.580 2580 0.000700 0.000700 0.000271 0.000271  0.000000  0.000000
10/11/91 284 1.430 1430 0000384 0000384 0000269 0.000269  0.000000  0.000000
10/14/91 287 4915 1.770  0.001329 0000488 0.000270 0000276  -0.000005 -1.886816
10/15/91 288 1.430 5275 0000391 0001453 0.000273 0000276  -0.000002 -0.815008
10/16/91 289 2.085 3740 0000565 0.001014 0.000271 0000271  0.000000 0.036128
1011791 290 1.430 2455  0.000384 0000669 0.000268 0000272  -0.000004 -1.523438
10/1891 291 2.070 2070 0000560 0.000560 0.000270 0.000270  0.000000  0.000000
1012191 294 3750 0450 0001022 0000122 0000273 0000271  0.000001  0.442262
10/22/91 295 1.240 1240 0000338 0000338 0000273 0000273  0.000000  0.000000
10/2391 296 0.895 0.895  0.000245 0.000274  0.000274  0.000000  0.000000

0.000245




Table F-2. Daily Calibration Data Summary (Channel B)

Julian Initial Final Initial Final Initial Final Cal Cal
Cal Cal Zero Zero Zero Zero Cal Cal Factor Factor
Date Date A.C. A.C. ppmC ppmC Factor Factor Drift % Drift
06/04/91 155 3.605 3605 0000981 0.000981 0.000272 0. 000272 0.000000 0.000000
06/05/91 156 1.130 1.130 . 0.000308 0.000308 0.000273 0.000273 0.000000 0.000000
06/06/91 157 2.445 2810 0.000663 0.000803 0.000271 0.000286 -0.000014 -5.316479
06/07/91 158 0.250 3435 0000069 0.000924 0.000276  0.000269 0.000007 2.571970
06/10/91 161 3.715 2.020 0.001033  0.000580 0.000278  0.000287 -0.000009 ©  -3.261762
06/11/91 162 5.615 7.670  0.001527 0.002115  0.000272 0.000276 -0.000004 -1.388114
06/12/91 163 4.090 48360 0.001111 0.001319  0.000272 0.000271 0.000000 0.101874
06/13/91 164 1470 0.640 0.000406 0.000175 0.000276 0.000273 0.000003 1.09191 g
06/14/91 165 4.105 4895 0001128 0001369  0.000275 0.000280 -0.000005 -1.815224
06/17/91 168 14.470 10.605 0.004005 0.002943  0.000277 0.000278 -0.000001 -0.263034
- 06/18/91 169 2.155 4505 0.000590 0.001235 0.000274 0.000274 -0.000000 -0.161160
06/19/91 170 3.240 2335 0.0008%6 0.000636 0.000274 0.000273 0.000001 0.378080
06/20/91 171 4.590 1285 0.001260 0.000353  0.000275 0.000274 0.000000 0.078225
06/21/91 172 6.395 4330 0.001742 0.00118  0.000272 0.000274 -0.000001 -0.525899
06/24/91 175 4.870 ) 4540 0.001321 0.001231 0.000271 0000271 0.000000 0.074417
06/25/91 176 5.600 3015 0.001529 0.000812 0.000273 0.000269 0.000004 1.397716
06/26/91 177 3.325 3.080 0.000907 0000846 0.000273 0.000275 -0.000002 -0.762464
06/27/91 178 5.010 3585 0001372 0.000981  0.000274 0.000274 0.000000 0.041922
06/28/91 179 0.940 0.940 0.000255 0.000255 0000271 0.000271 0.000000 0.000000
07/01/91 182 5.920 1910 0.001634  0.000523 0.000276 0.000274 0.000002 0.837948
07/02/91 183 5.440 3295  0.001492 0.000905 0.000274 0.000275 -0.000001 -0:211108
07/03/91 184 2.580 5715 0000704 0.001571  0.000273 0.000275 -0.000002 -0.762661
07/05/91 186 1.305 2.565 0.000359 0.000704  0.000275 0.000275 0.000000 0.176190
07/08/91 189  6.765 3.090 0001892 0.000866 0.000280 0.000280 -0.000001 -0.270059
07/09/91 190 1.635 1.635 0.000460 0.000460 0.000281 0.000281 0.000000 *0.000000
07/10/91 191 4,895 5.695 0.001369 0.001583  0.000280 0.000278 0.000002 0.595878
07/11/91 192 2.855 0780  0.000800 0.000223  0.000280 0.000286 -0.0bOOO6 -1.968134
07712/91 193 1.770 5.585 0.000498 0.001563 0.000281  0.000280 0.000002 0.556723
07/15/91 196 3.235 3.235  0.000905 0.000904 0.000280 0.000280 0.000000 0.093346
07/ 1_6/91 197 4.770 2690 0001349 0.000785  0.000283 0.000292 -0.000009 -3.25 3:73 1
07/17/91 198 4.860 7345 0.001352 0.002038 0.000278 0.000278 0.000001 0.215720
07/18/91 199 0.630 2.580 0.000176 0.000724  0.000280 0.000281 -0.000000 -0.178316



Table F-2. Daily Calibration Data Summary (Channel B)

0.001072

Julian Initial Final [nitial Final Initial Final Cal Cal .

Cal Cal Zero Zero Zero Zero Cal Cal Factor Factor

Date Date A.C. A.C. ppmC ppmC Factor Factor Drift % Drift
07/19/91 200 3.500 2775 0.000980 0.000770 0.000280 - 0.000278 0.000002 0.810424
07/22/91 203 1.035. 3975 0000301 0001105 0.000291 0.000278 0.000013 4327538
07/23/91 204 0.370 5670 0.000105 0.001595 0.000283 0.000281 0.000002 0.698447

07/24/91 205 3.120 3290 0.000866 0.000905 0.000277 0.000275 0.000002 0.855446
07/25/91 206 4.285 3990 0.001176 0.001130 0.000274  0.000283 -0.000009 . --3.263170
07/26/91 207 3.605 6270 0.001011 0.001848 0.000280  0.000295 -0.000014  -5.095550
07/29/91 210 2.425 2670 0.000673 0000736 0.000277 0.000276 0.000002 0.582481
07/30/91 211 4.405 1625 0.001222 0.000449  0.000277  0.000276 0.000001 0.305951
07/31/91 212 2.745 1.675 0.000786 0.000478 0.000286  0.000286 0.0000_01 0.193853
08/01/91 213 2.410 1.435 0.000675 0.000404 0.000280 0.000281 -0.000001  0.469391

08/02/91 214 3.210 2800 0.000901 0000786 0.000281  0.000281 -0.000000  -0.023356
08/05/91 217 5.540 4050 0.001589 0.001144 0.000287 0.000282 0.000004 - 1.531526
08/06/91 218 1.660 1.660 0.000467 0.000467 0.000282 0.000282 0.000000 0.000000
08/07/91 219 ° 4.055 4.055 0.001157 0.001157 0.000285 0.000285 0.000000 0.000000
08/08/91 220 2.050 2.050 0.000579 0.000579 0.000282  0.000282 0.000000 0.000000
08/09/91 221 2.505 2505 0.000703 0.000703 0000281 0.000281 0.000000 0.000000
8/12/91 224 1.615 1.615 0.000456 0.000456 0.000282  0.000282 0.000000 0.000000
8/13/91 225 5.420 5420 0.001548 0.001548 0.000286  0.000286 0.000000 0.000000
8/14/91 226 0.910 0910 0.000263 0.000263 0.000289  0.000289 0.000000 0.000000
8/15/91 227 1.645 1.645 0.000474 0.000474 0.000288 0.000288 0.000000 0.000000
8/16/91 228 0.705 0705 0.000208 0.000208 0.000295 0.000295 0.000000 0.000000
8/19/91 231 0915 0.885 0.000264 0.000256 0.000289  0.000289 -0.000000  -0.112755
8/20/91 232 3.395 1.570 0.000981 0.000454 0.000289  0.000289 -0.000000  -0.055275
8/21/91 233 4.555 2945 0.001324 Q.000854  0.000291  0.000290 0.000001 0.226715
8/22/91 234 1.195 6.085 0.000348 0.001765 0.000292 0.000290 0.000002 0.533801
8/23/91 235  ° 1.845 5390 0.000541 0.001562 0.000293  0.000290 0.000003 1.182028
8/26/91 238 1.895 4740 0.000557 0.001378 0.000294 - 0.000291 0.000003 1.105221
8/27/91 239 1.465 6.695 0000421 0.001932 0.000287 0.000289 -0.000001 -0.474584
8/28/91 240 3.020 3.020 0.000874 0.000874 0.000289  0.000289 .0.000000 0.000000
8/29/91 241 2915 7490 0.000833 0002144 0.000286 0.000286 -0.000000 -0.121639
8/30/91 242 6.420 3825 0.001842 0.001097  0.000287  0.000287 0.000000 0.024860
- 9/3/1 246 4.190 3695 0.001200 0.000286  0.000290 -0.000004 , -1.305099




Table F-2. Daily Calibration Data Summary (Channel B)

0.000790

Julian Initial Final Initial Final Initial Final Cal Cal
Cal Cal Zero Zero Zero Zero Cal Cal Factor Factor
Date Date A.C. A.C. ppmC ppmC Factor Factor Drift % Drift
9/4/91 247 2.250 12,035  0.000644  0.003421 | 0.000286  0.000284 0.000002 0.625284
9/5/91 248 1.350 6.865  0.000383 0.001943 0.000283  0.000283 0.000000 0.131980
9/6/91 249 7.310 3630 0.002081 0.001046 0.000285 0.000288 -0.000003 -1.218646
9/9/91 252 5.800 4360 0.001662 0.001254  0.000287 0.000288 .-0. 000001 ~ -0.388258
9/10/91 253 5.180 4895 0.001478 0.001416 0.000285 0.000289 -0.000004 - -1.380164
9/11/91 254 1.085 4980 0.000307 0.001412 0.000283 0.000283 -0.000001 -0,288726
. 9/12/91 255 5.380 3350 0.001513 0.000944 0.000281 0.000282 . -0.000001 -0.233180
9/13/91 256 2.385 4695 0.000669 0.001328  0.000281 0.000283 -0.000002 -0.827040
9/16/91 259. 5.045 0210 0.001429 0.000059  0.000283 0.00028t -D.000002 . 0.704039
9/17/91 260 3.480 5.255 0.000982 0.001493 0.000282  0.000284 -0.000002 -0.668856
9/18/91 261 2.685 5070 0000760 0.001441 0.000283  0.000284 . -0.000001 -0.434678
9/19/91 262 3.975 0.300 0.001136  0.000084 0.000286  0.000280 0.000006 2.021485
9/20/91 . 263 1.985 6.265 0.000558 0.001782  0.000281 0.000284 -0.000003 -1.133423
9/23/91 266 5.350 5350 0001481 0.001481  0.000277 0.000277 0.000000.  0.000000
9/24/91 267 1.835 7795  0.000526 0.002166  0.000287 0.000278 0.000009 3.139053
9/25/91 268 4.200 6.595 0.001164 0.001802  0.000277 0.000273 0.000004 1.436287
9/26/91 269 1.535 1.425 0.000419 0.000395 0.000273 0.000277 -0.000004 -1.418258
9/27/91 270 0.500 6.420 0.000136 0.001804  0.000273 0.000281 -0..0008 -2.940290
9/30/91 273 6.260 4595 0001726 0.001271  0.000276 0.000277 -0.000001 -0.337725
10/1/91 274 2315 7.070  0.000633 0.001979  0.000273 0.000280 -0.000006 -2.343404
10/2/91 275 0.875 0.650  0.000240 0.000178  0.000274 0.000274 0.000001 0.301203
10/3/91 276 2.175 1020 0.000600 0.000281 0.000276  0.000275 0.000000 0.142117
10/4/91 277 0.335 1310 0.000092 0.000364 0.000276 0.000278 -0.000002 -0.695947
10/7/91 280 0.970 7.570  0.000265 0.002102  0.000273 0.000278 -0.000005 -1.704441
10/8/91 281 5.095 4190 0.001387 0.001156  0.000272 0.000276 -0.000004 -1.311290
10/9/91 282 1.260 1.260 0.000346 0.000346 0.000274 0.000274 0.000000 , 0.000000
10/10/91 283 5.475 5.475 0001485 0.001485  0.000271 0.000271 0.000000 0.000000
10/11/91 284 4.975 4975 0001351 0.001351 0.000272 0.000272 0.000000 0.000000 .
10/14/91 287 7.180 3570  0.001944 0.000988  0.000271 0.000277 -0.000006 -2.166470
10/15/91 288 0.400 3.405% 0.000110 0.000944  0.000276 0.000277 -0.000001 -0.397666
10/16/91 289 3.365 6.005 0.000913 0.001636 0.000271 0.000272 -0.000001 -0.395022
10/17/91 290 1.830 2.865  0.000507 0.000270  0.000276 : -0.000006 -2.196348



Table F-2. Daily Calibration Data Summary (Channel B)

Julian Initial Final Initial Final Initial Final Cal Cal

Cal Cal Zero Zero Zero Zero Cal - Cal Factor Factor
Date Date A.C. A.C. ppmC ppmC Factor Factor Drift e Drift
10/18/91 . 291 4.650 4650 0.001267 0.001267 0.000272 0.000272 0.000000 0.000000
10/21/91 294 0.935 1.865  0.000256 0.000506 0.000274  0.000271 0.000002 0.912382
10/22/91 295 1.020 1.020 0.000279 0.000279 0.000274 ~ 0.000274 0.000000 0.000000
296 0.730 0.730  0.000201 0.000201 0.000275 0.000275 . 0.000000 -0.000000

10/23/91 ~




Table F-3, Daily Calibration Data Surmmary (Channel C)

Julian [nitial Final Initial Final Initial Final Cal Cal

Cal Cal Zero Zero Zero Zero Cal Cal Factor Factor
Date Date A.C, A.C. ppmC ppmC Factor Factor Drift % Drift
06/04/91 155 526 526 0.001423 0.001423  0.000271 0.000271 0.000000  0.000000
06/05/91 156 0.00 0.00  0.000000 0.000000_ 0.000268  0.000268 0.000000  0.000000
06/06/91 157 0.00 0.00  0.000000 0.000000 0.000267 0.000274 -0.000007 -2.775474
06/07/91 158 242 5.48 0.000648 0.001501 0.000268 * 0.000274 -0.000006  -2.061374
06/10/91 161 1.33 5.04 0.000356 0.001354  0.000269  0.000269 -0.000000 . -0.038714
06/11/91 162 2.30 382- 0.000622  0.001028  0.000271  0.000270 - 0.000001 0.381310
06/12/91 163 1.50 336 0.000401 0.000898  0.000269 0.000267 0.000001  0.524519
06/13/91 164 0.00 158  0.000000 0.000426  0.000270 0.000270 0.000000  0.156881
06/14/91 165 2.16 082 0.000580 0.000221  0.000269 0.000271 -0.000002 -0.785185
06/17/91 168 4.12 0.00 0.001098 0.000000 0.000267 0.000269 -0.000002 -0.808773
06/18/91 169 1.55 0.00 0.000414 0.000000 0.000267 0.000276 -0.000009 -3.278237
06/19/91 170 3.98 0.00 0001065 0.000000 0.000268 0.000268 -0.000001  -0.189387
06/20/91 171 2.01 0.00  0.000533 0.000000 0.000266 0.000267 -0.000001 -0.263268
06/21/91 172 230 0.00 0.000609 0.000000 0.000266 0.000275 -0.000009  -3.494352
06/24/91 175 334 2.63  0.000830 0.000730  0.000263 0.000278 -0.000014  -5.353187
06/25/91 176 2.90 0.00  0.000774 0.000000 0.000267 0.000268 -0.000000 -0.085500
06/26/91 177 1.02 0.00  0.000271 0.000000 0.000267 0.000267 0.000000  0.008887
06/27/91 178 . 262 0.00 0.000724  0.000000 0.000277 0.000273 0.000004  1.310428
06/28/91 179 0.15 0.15 0.000039 0.000039 0.008266 0.000266 0.000000  0.000000
07/01/91 182 2.07 0.00  0.000549  0.000000 0.000265  0.000266 -0.000001 .0.321225
07/02/91 183 0.86 179 0.000230 0.000476  0.000268 0.000266 0.000001  0.505878
07/03/91 184 0.87 2.13 0000231 0.000550 0.000268 0.000259 0.000009  3.298883
07/05/91 186 1.34 0.00 0.000360  0.000000 0.000269  0.000281 -0.000012 -4.630212
07/08/91 189 0.98 120 0.000263 0.000323  0.000268 0.000271 -0.000002  -0.805510
07/09/91 190 1.45 145 0000393 0000393 0.000271 0.000271 0.000000  0.000000
07/10/91 191 0.65 056  0.000177 0.000150 0.000274 0.000268 0.000006 2057773
07/11/91 192 0.00 0.90  0.000000 0.000243  0.000270 0.000270 0.000000  0.009645
07/12/91 193 1.19 113 0000324 0.000305 0.000272 0.000270 0.000002  0.596299
07/15/91 196 1.27 1.27  0.000339 - 0.000339  0.000268 0.000268 0.000000  0.000000
07/16/91 197 324 093  0.000871 0.000249  0.000269 0.000269 -0.000000  -0.085995
07/17/91 198 2.80 196  0.000751 0.000510 0.000268 0.000261 0.000007  2.632636
- 07/18/91 199 0.00 0.00 . 0.000000 0.000000 0.000268 0.000269 -0.000001 -0.418183



Table F-3. Daily Calibration Data Summary (Channel C)

Julian Initial Final Initial Final Initial Final Cal Cal

Cal Cal Zero Zero Zero Zero Cal Cal Factor Factor

Date Date A.C. A.C, ppmC ppmC Factor Factor Drift % Drift
07/19/91 200 1.74 0.06 0.000466 0.000015 0.000268 0.000269 -0.000001  .0.480157
07/22/91 203 2.87 043 0000767 0.000116 0.000267 0.000269 -0.000002 -0.666369
07/23/91 204 2.32 153 0.000623 0.000409 0.000269  0.000268 0.000000 0.100518
07/24/91 205 293 000 0.000790 0.000000 0.000270  0.000269 0.000001 0.488262
07/25/91 206 1.16 493 0000312 0.001320 0.000269 0.000268 0.000001 - 0.478772
Q7/26/91 . 207 . 3.68 000 0001001 0.000000 0.000273 0.000279 -0.000007 -2%.464787
07/29/91 210 431 0.00 0001148 0.000000 0.000267 0.000270 -0.000004 -17._369255
07/30/91 211 2.46 137  0.000661 0.000369 0.000269  0.000270 -0.000002 -0.692767
07/31/91 212 3.82 167 0.001020 0.000447 0.000267 0.000268 -0.000001  -0.369529
08/01/91 213 0.00 0.89  0.000000 0.000244 0.000272 0.000274 -0.000002  -0.750310
08/02/91 214 1.08 . 0.00 0.000295 0.000000 0.000273  0.000271 0.000002  0.872873 -
08/05/91 217 230 237 0.000629 . 0.000647 0.000274  0.000273 0.000001 0.467267
08/06/91 218 .00 0.00 0.000000 0.000000 0.000272 0.000272 0.000000  0.000000
08/07/91 219 0.00 0.00 0.000000 0.000000 0.000274  0.000274 0.000000  0.600000
08/08/91 220 1.33 133 0.000363 0.000363 . 0.000273  0.000273 0.000000  0.000000
08/09/91 221 0.82 0.82 0.000222 0.000222 0.000271 0.000271 0.000000  0.000000
08/12/91 224 1.64 1.64 0.000446  0.000446  0.000273- 0.000273 0.000000  0.000000
08/13/91 225 1.65 1.65 0.000450 0.000450 0.000273  0.000273 0.000000  0.000000
08/14/91 226 0.60 0.60 0.000168 0.000168 0.000279  0.000279 0.000000  0.000000
08/15/91 227 1.29 129  0.000354 0.000354 0.000275  0.000275 0.000000  0.000000
08/16/91 228 in 3.11  0.000877 0.000877 0.000282 0.000282 0.000000  0.000000
08/19/91 231 2.02 195 0000567 0.000546 0.000281 0.000280 0.000002 0.545707
08/20/91 232 1.06 0.00 0.000298 0.000000 0000281 0.000278 0.000003  1.008109
08/21/91 233 0.90 451 0.000250 0.001269 0.000280 0.000281 -0.000002 -0.546903
08/22/91 234 0.51 333 0000142 0.000940 0.000281 0.000283 -0.000002 -0.685119
08/23/91 235 doo. 584 0000000 0.001666 0.000281 - 0.000285 -0.000004 -1.456182
08/26/91 238 0.47 052  0.000131 0.000146 0.000281  0.000283 -0.000002 -0.688243
08/27/91 239 0.00 409 0.000000 0001148 0.000280 0.000281 -0.000001  -0.243947
08/28/91 240 0.00 0.00 0000000 0.000000 0.000282 0.000282 0.000000  0.000000
08/29/91 241 4.50 0.00 0.001247 0.000000 0.000277  0.000280 -0.000002  -0.884779
08/30/91 242 0.49 000 0000135 0.000000 0.000379 0.000279 0.000000  0.004514
09/03/91 246 0.48 037 0.000133 0.000103 0.000282 -0.000003 -0.974144

0.000280



Table F-3. Daily Calibration Data Summary (Channel.C)

Cal

Julian Initial Final Initial Final Initial Final Cal
Cal Cal Zero Zero Zero Zero Cal Cal Factor Facior
Date Date A.C. A.C, ppmC ppmC Factor Factor Drift % Drift
09/04/61 247 2.73 373 0.000763 0.001048 0.000279 0.000281 -0.000002  -0.708698
09/05/91 248 0.63 6.87 0000179 0.001907 0.000284 0.000278 0.000006  2.208787
09/06/91 249 3.37 210 0.000946 0.000592 0.000281  0.000282 -0.000001 -0.406166
09/09/91 252, 4.60 0.00 0001288 0.000000 0.000280 0.000284 -0.000004  -1.430956
09/10/91 253 4.14 599 0.001159 0.001697 0.000280 0.000283 -0.000003 - -1.103587
09/11/91 254 0.04 0.84 0.000010 0.000234 0.000277 0.000279 0.000002  -0.839626
09/12/91 255 1.90 449 0.000528 0.001246 0.000279 0.000278 T_O.OOOOOI 0.394424
09/13/91 256 0.17 588 0000046 0001711 0.000276 0.000291 -0.000015  -5.460043
09/16/91 259 1.06 098 0.000293 0000276 0.000277 0.000283 -0.000006  -2.138533
09/17/91 260 0.00 039  0.000000 0.000108 0.000275 0.000281 -0.000005  -1.993946
09/1891 261 2.42 421 0000670 0001186 0.000277 0.000282  -0.000005 -1.889495
09/19/91 262 0.89 457 0000253 0001262 0.000285 0.008277 0.000008  2.854092
09/20/91 263 2.20 339  0.000609 0.000945 0.000278 0.000279 -0.000001  -0.405339
09/23/91 266 3.50 - 3.50 0000973 0.000973 0.000278 0.000278 0.000000  0.000000
09/24/91 267 0.38 048 0.000107 . 0.000133 0.000282 0.000276 0.000006  2.073647
09/25/91 268 3.19 495 0000871 0.001339 0.000274 0.000271 0.000003 1.066177
09/26/91 269 3.97 1.04 0001075 0000281 0000271 0.000271 -0.000000 -0.130847
09/27/91 270 0.00 512 0000000 0.001397 0.000273 0.000273 0.000000 0.166215
09/30/91 273 4.62 473 0001245 0.001294 0.000270 (0.000274 -0.000004 -1.567992
10/01/91 274 0.29 032 0000078 0.000087 0.000270  0.000277 -0.000007 -2.723781
10/02/91 275 0.24 072 0.000065 0.000192 0.000269 0.000269 -0.000000 -0.001145
10/03/91 276 0.07 0.00 0.000018 0.000000 0.000279 0.000271 0.000008  3.003981
10/04/91 277 1.20 023 0.000326 0.000061 0.000271 0.000273 -0.000001 -0.489255
10/07/91 280 0.63 395 0.000167 0.001070 0.000267 0.000271 -0.000004  -1.658457
10/08/91 281 5.76 000 0.001535 0.000000 0.000266 0.000271 -0.000004 -1.670511
10/09/91 282 3.89 3.89 0.001037 0001037 0.000267 0.000267 0.000000  0.000000
10/10/91 283 3.06 3.06 0.000814 0.000814 0.000266 0.000266 0.000000  0.000000
10/11/91 284 0.85 0.85 0000227 0.000227 0.000267 0.000267 0.000000  0.000000
10/14/91 287 4.53 0.73  0.001207  0.000199 0.000266 0.000273 -0.000007  -2.450062 -
10/15/91 288 307 0.37 0.000824 0.000099 0.000268 0.000272 -0.000004  -1.494307 _
10716/91 . 289 3.28 130 0.000872 0.000347 0.000266 0.000268 -0.000002 -0.688608
10/17/91 290 0.00 0.00  0.000000 0.000264  0.000269 -0000005 -2.031339

0.000000




Table F-3. Daily Calibration Data Summary (Channel C)

Julian Initiai Final Initial Final Initial Final Cal Cal

Cal Cal Zero Zero Zero Zero Cal Cal Factor Factor

Date Date AC. AC. ppmC ppmC Factor Factor Drift % Drift
10/18/91 291 2.38 288 0000760 0000760 0.000264  0.000264 0.000000  0.000000
10/21/91 294 0.84 286 0000222 0.000766 0000264  0.000268 -0.000003  -1.309816
10722/91 295 0.17 0.17 0.000044 0.000044 0.000267 0.000267 0.000000  0.000000
10/23/91 296 2.68 268 0000724 0.000724 0.000270  0.000270 0.000000  0.000000
© 0000263 - 100 100




Table F-4. Daily Calibration Data Summary (Channel D)

Final

Julian Initial Final Initial Final Initial Cal Cal

Cal Cal Zero Zero Zero Zero Cal Cal Factor - Factor

Date Date A.C, A.C. ppmC ppmC Factor Factor Drift % Drift
06/04/91 155 4.915 4915  0.001319 0.001319  0.000268  0.000268 0.000000 0.000000
06/05/91 156 0.000 0.000  0.000000 0.000000 0.000268 0.000268 0.000000  0.000000
06/06/91 157 0.000 0.000 0.000000 0.000000 0.000268 0.000286 -0.000019  -6.919095
06/07/91 158 0.000 5.635 0.000000 0.001520 0.000274 0.000270 0.000004  1.376493
06/10/91 161 0.750. 3.400 0.000204 0.000933 0.000272 0.000274 -0.000002 - -0.815452
06/11/91 162 0.000 4915 0.000000- 0.001250 0.000273 0.000254 0.000019  6.814088
06/12/91 163 0.785 3450 0.000212 0.000933  0.000270 0.000270 -0.000001 -0.238552
06/13/91 164 0.000 0.000 0.000000 0.000000 0.000272 0.000273 -0.000001 -0.536973
06/14/91 165 7.440 0.000 0.002019 0.000000 0.000271 0.000259 0.000012  4.430359
06/17/91 168 10.900 3320 0.002968  0.000897 0.000272  0.000270 0.000002  0.784763
06/18/91 169 3.970 0.000 0001064 0.000000 0.000268 0.000283 -0.000015 -5.591284
06/19/91 170 2.195 1.585 0.000589 0.000427  0.000268 0.000270 -0.000001  -0.412242
06/20/91 171 1.125 0000 0.000302 0.000000 0.000269 0.000269 -0.000000 -0.061458
06/21/91 172 2.270 0.000  0.000605 0.000000 0.000267 0.000270 -0.000004  -1.323790
06/24/91 175 0.845 1870 0000226 0.000513 0000268 0.000274 -0.000007 -2.562673
06/25/91 176 3.210 3780 0.000858 0.001021 . 0.000267  0.000270 -0.000003 -1.054977
06/26/91 177 0.955 0.680  0.000258 0.000183  0.000270 0.000270 0.000000  0.002430
06/27/91 178 2260 3.965 0.000635 0.001109  0.000281 0.000280 0.000001  0.504749
06/28/91 179 0.440 0440  0.000118 0.000118  0.000269 0.000269 0.000000  0.000000
07/01/51 182 0.935 0.000 0.000250_  0.000000 0.000268 0.000268 -0.000000 -0.185437
07/02/91 183 0.000 0.000 0.000000 0.000000 0.000269 0.000269 -0.000000 -0.050218
07/03/91 184 0.570 L195  0.000151 0.000314  0.000265 0.000263 0.000002  0.803068
07/05/91 186 2.275 0.000 0.000602 0.000000 0.000265 0.000267 -0.000002  -0.834616
07/08/91 189 0.960 4360 0.000263 0.001214  0.000274 0.000279 -0.000005 -1.825097
07/09/91 190 0.370 0370 0.000101 0.000101  0.000274 0.000274 0.000000  0.000000
07/10/91 T o191 1.405 0.000 0.000386 " 0.000000 0.000275 0.000276 -0.000001 -0.433208
07/11/91 192 0.435 0.000 0.000119 0.000000 0.000273 0.000275 -0.000002  -0.590911
07/12/91 193 1.180 1385 0000324 0.000382 0.000274 0.000275 -0.000001  -0.459474
07/15/91 196 1.935 1935  0.000524 0.000529 0.000271 0.000273 -0.000003  -0.927856
07/16/91 197 2.795 0360 0.000762 0.000098  0.000273 0.000273 -0.000001  -0.322558
07/17/91 198 1.610 1.460  0.000438 0.000398 0.000272  0.000272 -0.000001 -0.199140
07/18/91 199 2.030 0.000 0.000555 0.000000 0.000273 0.000269 0.000004  1.460210




Table F-4. Daily Calibration Data Summary (Channel D)

Julian Initial Final Initial Final Initial Final Cal Cal
Cal Cal Zero Zero Zero Zero Cal Cal Factor Factor
Date Date A.C. A.C, ppmC ppmC Factor Factor Drift % Drift
07/19/91 200 0.845 1415  0.000229 0.000403 0.000272  0.000285 -0.000013  -4.877682
07/22/91 203 3.445. 0.000 0.000940 0.000000 0.000273 0.000273 -0.000000  -0.121041
07/23/91 204 1.690 0.000  0.000459 0.000000 0.000272° 0.000272 -0.000000  -0.019547
07/24/91 205 3.800 4.545 0.001030 0.001257 0.000271  0.000277 -0.000006  -2.067594
07/25/91 207 0.235 0.830 0.000064 0.000225 0000271 0.000271 -0.000001 - -0.186257
07/26/91 208 0.730 1.640 0.000199 0.000474 0.000272  0.000289 -0.000017 - -6.196966
07/29/91 210 0.340 0.000 0.000092 0.000000 0.000271 0.000270 0.000000  0.178619
07/30/91 211 2.235 3045 0.000606 0.000832 0.000271 0.000273 -0.000002 -0.855884
07/31/91 212 0.000 0.000  0.000000 0.000000 0.000270  0.000270 0.000000  0.118082
08/01/91 213 0.685 1.150  0.000189 0.000319 0.000276  0.000277 -0.000001 -0.300101
08/02/91 214 3.065 0.000 0.000845 0.000000 0.000276 0.000276 0.000000  0.007506
08/05/91 217 1.190 2515 0.000336 0.000694 0.000282  0.000276 0.000006  2.210641
08/06/91 218 0.000 0.000 0.000000 0.000000 0.000277 0.000277 0.000000  0.000000
08/07/91 219 0.920 0920 0.000254 0.000254 0.000276  0.000276 0.000000  0.000000
08/08/91 220 0.000 0000 0.000000 0.000000 0.000275 0.000275 “0.000000  (0.000000
08/09/91 221 1.760 1760  0.000482 0.000482- 0.000274 0.000274 0.000000  0.000000
08/12/91 224 2135 2135 0.000583 0.000588  0.000275  0.000275 0.000000  0.000000
08/13/91 225 8.005 8005 0.002213 0.002213 0.000276  0.000276 0.000000  0.000000
08/14/91 226 0.695 0.695 0.000196 0.000196 0.000282  0.000282 0.000000  0.000000
08/15/91 227 1.520 1520 0.000418 0.000418 0.000275 0.000275 0.000000  0.000000 -
08/16/91 228 0.000 0.000 0.000000 0.000000 0.000285  0.000285 0.000000  0.000000
08/19/91 231 1.205 0940 0.000342 0.000266 0.000284  0.000283 0.000001  0.276091
08/20/91 232 1.625 0.000  0.000459 0.000000 0.000283  0.000283 -0.000000 -0.076791
08/21/91 233 0.000 0.945 0.000000 0.000269 0000283  0.000285 -0.000002  -0.565348
08/22/91 234 0.000 1475 0000000 0.000421 0.000283  0.000286 -0.000003 -0.922232
08/23/91 235 0.000 3235 0.000000 0.000935 0.000285  0.000289 -0.000004 -1.497816
08/26/91 238 2.065 3225 0.000587 - 0.000917 0.000284  0.000284 -0.000000  -0.069935
08/27/91 239 0.000 ».860  0.000000 0.001668 0.000283  0.000285 -0.000001  -0.426095
08/28/91 240 2.825 2825 0000808 0.000808 0.000286  0.000286 0.000000  0.000000
08/29/91 241 0.800 0.000 0000225 0.000000 0.000282 0.000286 -0.000004 -1.482606
08/30/91 242 1.975 k360 0.000559 0.000385 0.000283  0.000283 0.000000  0.005815
09/03/91 246 0.000 2.355  0.000000 0.000282  0.000287 -0.000004 -1.587122

0.000676



Table F-4. Daily Calibration Data Summary (Channel D)

Julian Initial Final Initial Final Initial Final Cal Cal

Cal Cal Zero Zero Zero Zero Cal Cal Factor Factor

Date Date AC A.C. ppmC ppmC Factor Factor Drift % Drift
09/04/91 247 2.560 5.000 0.000723 0.001427 0.000283  0.000285 -0.000003  -1.006044
05/05/91 248 2.825 7390  0.000812  0.002084 0.000288  0.000282 0.000006  1.937993
09/06/91 249 2.165 6325 0.000612 0.001795 0.000283  (.000284 -0.000001  -0.314254
09/09/91 252 6.090 0935 0.001707 0.000267 0.000280  0.000285 -0.000005  -1.780959
09/10/91 253 4.435 5235 0.001247 0.001491 0.000281  0.000285 -0.000004 - -1.284678
09/11/91 254 2.150 3.960 0.000600 0.001114 0000279 0.000281 = -0.000002 -0.887309
09/12/91 255 4.050 0.000 0001131 0.000000 0.000279  0.000280 -0.000001 -0.339386 -
09/13/91 256 0.710 4950 0000198 0.001494 0.000279  0.000302 -0.000023  -8378289
09/16/91 259 0.495 2385 0000138 0.000695 0.000279  0.000291 -0.000012  -4.374304
09/17/91 260 7.240 6305 0.002017 0.001769 0.000279  0.000281 -0.000002  -0.696811
09/18/91 261 1.815 3.040 0.000506 0.000900 0.000279  0.000296 -0.000017  -6.149403
09/19/91 262 2,935 0.270  0.000849 0000075 0.000289  0.000279 0.000011  3.634297
09720/91 263 4.940 7750 0.001384  0.002203 0.000280  0.000284 -0.000004 -1.503687
09723191 266 4.825 4.825 0.001386 0.001386 0.000287  0.000287 0.000000  0.000000
09/24/91 267 7.360 2395 0.002116 0.000655 0.000287  0.000273 0.000014  4.913782
09/25/91 268 3.235 4215 0.000891 0.001152 0.000275 0.000273 -0.000002  0.718028
09/26/91 269 5.490 0235 0.001511 0.000065 0.000275  0.000277 -0.000001 -0.534316
09/27/91 270 2.640 3.510 0.000739  0.000960 0.000280  0.000274 0.000007  2.344159
09/30/91 273 5.595 1580 0001523 0.000437 0000272  0.000277 -0.000004 -1.639177
10/01/91 274 2.445 2470 0.000666 0.000707 0.000272 0.000286 -0.000014  -3.989827
10/02/91 275 4.595 7400 0.001256 0.002030 0.000273  0.000274 -0.000001 -0.352335
10/03/91 276 3.805 2185 0.001103 0.000599 0.000290 0000274 0.000016  5.385211
10/04/91 277 3.085 0490 0.000853 0.000136 0.000276  0.000277 -0.000000 -0.157487
10/07/91 280 1.190 3905 0000321 0.001078 0.000270  0.000276 -0.000006  -2.213049
10/08/91 281 1.235 1105 0.000331 0.000301 0.000268 0.000273 -0.000005 -1.838212
10/09/91 282 0.000 0.000 0.000000 0.000000 0.000269  0.000269 10.000000  0.000000
10/10/91 283 3.550 3550 0.000964 0.000964 0.000272 0.000272 0.000000  0.000000
10/11/91 284 - 0.000 0.000 0.000000 0.000000 0.000270  0.000270 0.000000  0.000000
10/14/91 . 287 6.820 2645 0.001839 0.000734 0.000270 0.000277 -0.000008  -2.884991
10/15/91 288 3.350 0.835 0000905 0000231 0000270 0.000276 -0.000006 -2.290819
10/16/91 289 *0.090 3225 0000024 0.000883 0.000270 0.000274 -0.000004  -1.573025
10/17/91 290 4.885 4.445 0001302 0.001185  0.000266 -0.000000  -0.032465

0.000267




Table F-4. Daily Calibration Data Summary (Channel D)

Julian

Initial

Final Initial Final Initial Final Cal Cal
Cal Cal Zero ‘Zero Zero Zero Cal Cal Factor Factor
Date Date A.C, AC. ppmC ppmC Factor Factor Drift % Drift
10/22/91 295 1.250 1.250 0.000337  0.000337 0.000269  0.000269 0.000000  0.000000
10/23/91 296 0.350 0350 0.000095 0.000095 0.000272 0.000272 0.000000  0.000000




APPENDIX G

1991 NMOC IN-HOUSE QUALITY CONTROL SAMPLES



Table G-1. NMOC In-house Quality Control Samples (Channel A)

Julian QC Calculated Measured NMOC NMOC
Date Date ID NMOC NMOC Bias Percent
Analyzed  Analyzed Number ppmC ppmC ppmC Bias
05-Jun-91 156 1004 0.389 0.419 0.030 7.712
05-Jun-91 156 1005 0.068 0.065  -0.003  -4.412
11-Jun-91 162 1039 0.894 0.806  -0.088  -9.843
11-Jun-91 162 1039 0.894 0770  -0.124 .13.870
~ 14-Jun-91 165 1090 0.803 0.751  -0.052  -6.476 .
17-Jun-91 168 1114 0.667 0.702 0.035 5.247
18-Jun-91 169 1127 1.228 1.260 0.032 2.606
20-Jun-91 171 1154 . 0.482 0.525 0.043 8.921
21-Jun-91 172 1169 0.911 0.977 0.066 7.245
24.Jun-91 175 1184 3.042 2730 -0312  -10.256
25-Jun-91 176 1195 0.980 0.891  -0.089  -9.082
26-Jun-91 177 1208 0.900 0.902  0.002 0.222
27-Jun-91 178 1223 0.000 0.004 0.004
28-Jun-91 179 1241 0.944 0931  .0.013 -1.377
01-Jul-91 182 1251 0.910 0.920 0.010 1.099
02-Jul-91 183 1268 0.742 0.747 0.005 0.674
03-Jul-91 184 1273 0.758 0.762 0.004 0.528 °
08-Jul-91 189 1311 0.628 0.644 0.016 2.548
09-Jul-91 190 1312 0.681 0.709 0.028 4.112
10-Jul-91 191 1329 0.536 0.569 0.033 6.157
11-Jul-91 192 1340 0.745 0.716  -0.029  -3.893
18-Jul-91 199 1410 0.331 0.365 0.034 10272
19-Jul-91. 200 1426 0.460 0.498 0.038 8.261
22-Jul-91 . 203 ' 1460 0.464 0.512 0.048  10.345
23.Jul-91 204 1461 0.435 0.461 0.026 5.977
24-Jul-91 205 1479 0.467 0.481 0.014 2.998
25-Jul-91 206 1499 0.478 0473  -0.005  -1.046
26-Jul-91 207 1516 0.722 0.804° ' 0.082 11.357
29-Jul-91 210 1529 0.392 0.406 0.014 3.571
30-Jul-91 211 1543 0.373 0.412 0.039  .10.456
31-Jul-91 212 1556 0.441 0.474 0.033 7.483
01-Aug-91 213 1565 0.346 0.380 0.034 9.827
02-Aug-91 214 1579 0.473 0.548 0.075  15.856
05-Aug-91 217 1590 0.000 0.002 0.002



Table G-1. NMOC In-house Quality Control Samples (Channel A)

Calculated

Julian QC Measured NMOC NMOC
Date Date ID NMOC NMOC Bias Percent
Analyzed Analyzed Number ppmC ppmC ppmC Bias
11-Sep-91 254 1999 0.446 0.474 0.028 6.278
12-Sep-91 255 2012 0.432 0.471 0.039 9.028
. 13-Sep-91 256 2022 0.442 0.481 0.039 8.824
17-Sep-91 260 2044 0.514 0.533 0.019 3.696
 18-Sep-91 261 2071 0.529 0.567 0.038 7.183 -
19-Sep-91 262 2078 0.562 0.612 0.050 8.897
23-Sep-91 266 2079 0.492 0.519 0.027 5.488
25-Sep-91 268 2145 0.466 - 0.501 0.035 7.511
26-Sep-91 269 2167 0.479 0.489 0.010 2.088
01-Oct-91 274 2193 - 0.469 0.464 -0.005 -1.066
02-Oct-91 275 2227 0.472 0.476 0.004 . 0.847
03-Oct-91 276 2230 0.469 0.504 0.035 7.463
08-Oct-91 281 2237 0.531 0.539 0.008 1.507




Table G-2. NMOC In-house Quality Control Samples (Channel B)

Julian QC Calculated Measured NMOC NMOC
Date Date ID NMOC NMOC Bias Percent
Analyzed Analyzed Number ppmC ppmC ppmC Bias
05-Jun-91 156 1004 0.389 0.409 0.020 5.141
05-Jun-91 156 1005 0.068 0.058 -0.010 -14.118
11-Jun-91 162 1039 0.894 0.788 -0.106 -11.857
14-Jun-91 165 1090 (.803 0.840 0.037 4.608
©17-Jun-91 168 1114 0.667 0.705 0.038 5.697 .
18-Jun-91 169 1127 1.228 1.340 0112 9.121
20-Jun-91 171 1154 0.482 0.537 0.055 11.411
24-Jun-91 175 1184 3.042 2.810 -0.232 -7.627
25-Jun-91 176 1195 0.980 0.903 -0.077 .7.857
26-Jun-91 177 1208 0.900 0.904 0.004 0.444
27-Jun-91 178 1223 0.000 0.001 0.001
28-Jun-91 179 1241 0.944 0.932 -0.012 -1.271
01-Jul-91 182 1251 0.910 0.925 0.015 1.648
02-Jul-91 . 183 1268 0.742 0.752 0.010 1.348
03-Jul-91 184 1273 0.758 0.765 0.007 0.923
08-Jul-91 189 1311 0.628 0.656 0.028 4.459
« 09-Jul-91 190 1312 0.681 0.701 0.020 2.937
10-Jul-91 191 1329 -0.536 0.566 0.030 5.597
11-Jul-91 - 192 1340 0.745 0.710 -0.035 -4.698
18-Jul-91 199 1410 0.331 0.362 0.031 9.366
19-Jul-91 200 1426 0.460 0.495 0.035 7.609
22-Jul-91 203 1460 0.464 0.502 0.038 8.190
23-Jul-91 204 1461 0.435 0.457 0.022 5.057
24-Jul-91 205 " 1479 0.467 0.483 0.016 3.426
25-Jul-91 206 1499 0.478 0.492 0.014 2.929
26-Jul-91 207 1516 0.722 0.780 0.058 - 8.033
29-Jul-91 210 1529 0.392 0.411 0.019 4.847
30-Jul-91 211 1543 0373 0.416 0.043 11.528
31-Jul-91 . 212 1556 .0.441 0.478 0.037 8.390
01-Aug-91 213 | 1565 0.346 0.377 0.031 8.960
02-Aug-91 214 ° 1579 0.473 0.539 0.066 13.953
05-Aug-91 217 1590 0.000 0.001 0.001
11-Sep-91 254 1999 0.446 0.482 0.036 8.072
12-Sep-91 255 2012 0.432 0.466 0.034 ¥.870




Table G-2. NMOC In-house Quality Control Samples (Channel B)

Julian QC Calculated Measured NMOC NMOC
Date Date ID NMOC NMOC Bias Percent
Analyzed Analyzed Number ppmC ppmC ppmC Bias
13-Sep-91 256 2022 0.442 0477 0.035 7.919
17-Sep-91 260 2044 0.514 0.528 0.014 2.724
18-Sep-91 261 © 2071 0.529 0.570 0.041 7.750
19-Sep-91 262 2078 0.562 0.628 0.066 11.744
- 23-Sep-91 266 2079 0.492 0.505 0.013 2.642 -
25-Sep-91 268 2145 0.466 0.510 0.044 9.442
26-Sep-91 269 2167 0.479 0.489 0.010 2.088
01-Oct-91 274 2193 0.469 0.457 -0.012 - -2.559
02-Oct-91 275 2227 0.472 0.475 0.003 0.636
03-Oct-91 276 2230 0.469 0.499 0.030 6.397
04-Oct-91 277 2231 0.391 0.414 0.023 5.882
08-Oct-91 281 2237 0.531 0.548  0.017  3.202




°

Table G-3. NMOC In-house Quality Control Samples (Channel C)

Julian QC Calculated Measured NMOC NMOC
Date Date ID NMOC NMOC Bias Percent
Analyzed Analyzed Number ppmC ppmC ppmC Bias
05-Jun-91 156 1004 0.389 0.375 -0.014 -3.599
05-Jun-91 156 1005 0.068 0.064 -0.004 -5.441
14-Jun-91 165 1090 0.803 0.846 0.043 5.355
. 17-Jun-91 168 1114 0.667 0.693 0.026 3.898
" 18-Jun-91 169 1127 1.228 1.243 0.015 1.221 -
19-Jun-91 171 1135 0.816 0.914 0.098 12.010
20-Jun-91 171 1154 . 0.482 0.542 0.060  12.448
24-Jun-91 175 . 1184 3.042 2,780 -0.262 -8.613
25-Jun-91 *176 1195 0.980 0.895 -0.085 -8.673
26-Jun-91 177 1208 0.900 0.896 -0.004 -0.444
27-Jun-91 178 1223 0.000 0.003 0.003
28-Jun-91 179 1241 0.944 0.950 0.006 0.646
01-Jul-91 182 1251 0.910 0879  -0.031 -3.407
02-Jul-91 183 1268 0.742 0.740 -0.002 -0.270
03-Jul-91 184 1273 0.758 0.763 0.005 0.660
08-Jul-91 189 1311 0.628 0.635 0.007 1.115
09-Jul-91 190 1312 0.681 0.688 0.007 1.028 .
10-Jul-91 191 1329 0.536 0.558 0.022 4.104
11-Jul-91 192 1340 0.745 . 0.712 -0.033 -4.430
12-Jul-91 193 1366 0.764 0.795 0.031 4,058
17-Jul-91 198 1400 1.198 1.223 0.025 2.087
18-Jul-91 199 1410 0.331 0.356 0.025 7.553
19-Jul-91 200 1426 0.460 0.498 0.038 8.261
22-Jul-91 - 203 1460 0.464 0.469 0.005 1.078
23.Jul-91 204 1461 0.435 0,448 0.013 2.989
24-Jul-9 205 1479 0.467 0.476 0.009 . 1.927
" 25-Jul-91 206 1499 0.478 0.494 0.016 3.347
26-Jul-91 207 1516 0.722 0.785 0.063 8.726
29-Jul-91 = 210 1529 0.392 0.406 0.014 3571
30-Jul-91 211 1543 0.373 0.418 0.045 12.064
31-Jul-91 212 1556 0.441 0.452 0.011 2.494
01-Aug-91 213 1565 0.346 0.380 0.034 9.827
02-Aug-91 214 1579 0473 0.525 0052  10.994
05-Aug-91 217 1590 0.000 0.002 0.002



Table G-3. NMOC In-house Quality Control Samples (Channel C)

Julian QC Calculated Measured NMOC NMOC

Date Date ID NMOC NMOC Bias Percent
Analyzed Analyzed Number ppmC ppmC ppmC Bias
11-Sep-91 254 1999 0.446 0.474 0.028 6.278
12-Sep-91 255 2012 - 0.432 0.439 0.007 1.620
13-Sep-91 256 2022 0.442 0.474 0.032 7.240
- 17-Sep-91 260 _ 2044 0.514 0.514 0.000 0.000
18-Sep-91 261 2071 0.529 0.565 0.036 6.805 -
19-Sep-91 262 2078 0.562 0.621 0.059 10.498
23-Sep-91 266 - 2079 0.492 0.514 0.022 4.472
25-Sep-91 - 268 2145 0.466 0.527 0.061 13.090
26Sep-91 269 2167 0.479 0481 0002 0418
01-Oct-91 274 2193 0.469 0.469 0.000 0.000
03-Oct-91 276 2230 0.469 0.511 0.042 '8.955
04-Oct-91 277 - 2231 0.391 0.407 0.016 4.092

08-Oct-91 281 - 2237 0531 . 0.560 0.029 5.461




Table G-4. NMOC In-house Quality Control Samples (Channel D)

0.473

Julian QC Calculated Measured NMOC NMOC
Date Date ID NMOG NMOC Bias  Percent
Analyzed Analyzed Number ppmC ppmC ppmC Bias
05-Jun-91 156 1004 0.389 0.371 -0.018 -4.627
~ 05-Jun-91 156 1005 0.068 0.062  -0.006 -8.971
11-Jun-91 162 1039 0.894 0.816 -(0.078 -8.725
14-Jun-91 165 1090 0.803 0.830 0.027 3.362.
~17-Jun-91 168 1114 0.667 0.702 0.035 5.247
18-Jun-91 169 1127 1.228 1.230 0.002 0.163
19-Jun-91 17 1135 0.816 0.931 0.115 14,093
20-Jun-91 171 1154 0.482 0.544 0.062 12.863
24-Jun-91 175 1184 3.042 2.860 -0.182  -5.983
25-Jun-91 176 1195 0.980 0.882 -0.098  -10.000
26-Jun-91 177 1208 0.900 0.898 -0.002 -0.222
27-Jun-91 178 1223 0.000 0.002 0.002
28-Jun-91 179 1241 0.944 1.034 0.090 9.534
01-Jul-91 182 1251 0.910 0.875 -0.035 -3.846
02-Jul-91 183 1268 0.742 0.732 -0.010 -1.348
03-Jul-91 184 1273 0.758 0.760 0.002 0.264
08-Jul-91 189 1311 0.628 0.635 0.007 1.115
09-Jui-91 190 * 1312 0.681 0.683 0.002 0.294
10-Jul-91 191 1329 0.536 0.545 0.009 1.679
11-Jul-91 192 1340 0.745 0.714  -0.031 -4.161
12-Jul-91 193 1366 0.764 0.792 0.028 3.665
" 17-Jul-91 198 1400 1.198 1.234 0.036 3.005
17-Jul-91 198 1410 0.331 0.361 0.030 9.063
19-Jul-91 200 1426 0.460 0.493 0.033 7.174
22.Jul-91 203 1460 0.464 0.473 0.009 1.940
23-Jul-91 204 1461 0.435 0.444 0.009 2.069
24-Jul-91 205 1479 0.467 0470 0003  0.642
25-Jul-91 206 1499 0.478 0.488 0.010 2.092
26-Jul-91 207 1516 0.722 0.771 0.049 6.787 .
29-Jul-91 210 1529 0.392 0.406 0.014 3.571
30-Jul-91 211 1543 0.373 0.418 0.045 12.064
31-Jul-91 212 1556 0.441 0.443 0.002 0.454
01-Aug-91 213 1565 0.346 0.378 0.032 9.249
02-Aug-91 214 1579 0.520 0.047 9.937



Table G-4. NMOC. In-house Quality Control Samples (Channel D)

281

Julian QC. Calculated Measured NMOC NMOC
Date Date ID NMOC NMOC Bias  Percent
Analyzed Analyzed Number ppmC ppmC ppmC Bias
05-Aug-91 217 1590 0.000 0.000 0.000
11-Sep-91 254 1999 0.446 0.464 0.018 4.036
12-Sep-91 255 2012 0.432 0430  -0.002 -0.463
 13-Sep-91 256 2022 0.442 0.465 0.023 5.204.
17-Sep-91 260 2044 0.514 0.510  -0.004  -0.778
18-Sep-91 261 2071 0.529 0.558 0.029 5.482
19-Sep-91 262 2078 0.562 0.632 0.070  12.456
25-Sep-91 268 2145 0.466 0.513 0.047  10.086
26-Sep-91 269 2167 0.479- 0.489 0.010 2.088
01-Oct-91 274 2193 0.469 0.470 0.001 0.213
02-Oct-91 275 2227 0.472° 0.476 0.004 0.847
03-Oct-91 276 2230 0.469 0.523 0.054 11.514
04-Oct-91 277 2231 0.391 0.404 0.013 3.325
08-Oct-91 2237 0.531 0.539 - 0.008 1.507




APPENDIX H

MULTIPLE QETECTOR SPECIATED THREE-HOUR SITE DATA SUMMARIES




TABLE H-1. MULTIPLE DETECTOR SPECIATED UATMP DATA SUMMARY FOR NWNJ

Sample Date 6/25/91 7/02/91 7/18/91 8/05/91 8/13/91

Sample 1D 1240 1307 1462 1627 1752

Cempound Concentration, ppbv
Acetylene 87.64 (L) <1.00 <1.00 36.0 (L) <]1.00
Propylene 8.90 (L) <0.10 <0.10 <0.10 <0.10
Chloremethane 0.85 (L) 4.75 (L) 2.83 (L) 0.37 (L) 0.49 L)
%inyl Chloride <0.20 <0.20 <0.20Q <0.20 <0.20
1,3-Butadiene <0.10 <0.10 ~<0.10 <0.10 <0.10
Bromomethane <0.20 <0.20 <0.20 <0.20 <0.20
Chlcraethane <0.10 | <0.10 <0.10 <0.10 <0.10
Methylene Chloride <0.11 <0,11 <0.11 <0.11 <0.11
trans-1,2-0ichioroethylene 0.13 (L) <0.04 <0,04 <0.04 <0.04
1,1-Dichioroethane <0.04 <0.04 <0.04 <0.04 <0.04
Chlaroprene 2.45 (H) <0.06 4.48 (M) <0.086 <0.06
Bromochloromethane <0.00Q3 <0.003 <0.003 <0.003 <0.003
Chloroform <0.006 <0.006 <0.006 <0.006 <0.006
1,2-Dichloroethane . <0.04 <0.04 <0.04 <0.04 <0.04
1,1,1-Trichloroethane 2.18 (H) 3.59 (M) 2.74 (H) 1.18 (M) 2.87 (H)
Benzene 1.76 (H) 0.97 (H) 1.44 (H) 0.78 (H) 1.93 (H)
Carbon tetrachloride 0.29 (L) 0.26 (L) 0.30 (M) 0.29 (H) 0.28 (M)
1,2-Dichloropropane <0.04 <0.04 <0.04 <0.04 <0.04
Bromodichlcromethane <0.001 <0.001 <0.001 <0.001 <0.001
Trichloroethylene 0.55 (L) Q.12 (L) 0.49 (L) 0.17 (L) 0.10 (L)
cis-1,3-Dichloropropylene <0.04 <0.04 <0.04 <0.04 <0.04
trans-1,3-Dichloropropylene <0.04 <0.04 <0.04 <0.04 <0.04
1,1,2-Trichloroethane <0.04 <0.04 <0.04 - <0.04 0.14 H)
Toluene 6.19 (H) 4.29 (H) 5.64 (H) 2.73 (H) 7.65 (H)
Dibromochloromethane <0.001 <(.001 <0.001 <0.001 <0.00!
n-0ctane 0.45 (L) <Q.03 0.27 (M) 0.15 (L) 0.37 (L)
Tetrachloroethylene 0.83 (M) 0.37 (L) 0.54 (L) 0.34 (L) 1.03 (M)
Chlorobenzene <0.0¢ <Q.02 <0.02 <0.02 <0.02
Ethylbenzene 0.90 {t) . 0.60 (M) 0.71 (L) 0.37 (L) 1.06 (M)
m/p=-Xylene/Bromofarm 4.02 (L) 2.54 (L) 3.27 (L) 1.58 (L) 5.17 ()
Styrene 1.20 (L) 0.52 (H) 1.25 (L) 0.48 (L) 0.64 (H)
o-Xylene/1,1,2,2-Tetrachloroethane  .1.90 (L) 1.19 (L) 1.58 (L) 0.76 (L) 2.16 (L)
m-Dichlorabenzene <Q.02 <0.02 <0.02 <0.02 <0.02
p-Dichlorobenzene <0.09 <0.09 <0.09 <0.09 <0.09
o-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02 °
n-Octane/Tetrachloroethylene <0.10 <0.10 <0.10 <0.10 <0.10
(H) High confidence leve) (M) Medium confidence level Low confidence level (Contipued)




TABLE H-1. NWNJ (Continued)

Sample Date 8/29/91 9/06/91 9/17/91 g721/91 9/23/91

Sampie [0 1927 201L 2109 2161D 2161R

Compound Concentration, ppbv
Acetylene 135.69 (L) 83.51 (L) 24.37 (L) 137.82 (L) 124,27 (L)
Prapylene <0.10 <0.10 <0.10 <0.10 <0.10
Chlaromethane 2.56 (L) <0.20 <Q0.20 <0.20 <0.20
Vinyl Chloride <0.20 <0.20 <0.20 <0.20 <0.20
1,3-Butadiene <0.10 0134 (H)  <0.10 3.90 {M) 2.28 (H)
Bromomethane <0.20 <0.20 <0.20 <0.20 <0.20
Chloreethane <0.10 <0.10 «0.10 <0.10 <0.10
Methylene Chloride <0.11 <0.11 <0.11 <0.11 <0.11
trans-1.,2-Dichloroethylens <0.04 <0.04 <0.04 <0.04 <0.04
1,1-Dichloroethane <0.04 <0.04 <0.04 <0.04 <0.04
Chlaroprene <0.06 <0.06 <0.06 <Q.06 <0.06
Aromachloromethane <0.003 <0.003 <0.003 <0.003 <0.003
Chlorofarm <0.006 <0.006 <0.008 <0.006 <0.006
1,2-Dichloroethane <0.04 <0.04 <0.04 <Q.04 <0.04
1,1,1-Trichloroethane 2.95 (L) 2.67 (H) 1.39 {H) 1.59 (H) 0.98 (L)
Benzene 2.38 (H) 1.50 (H) 0.99 (M) 2.33 (M) 2.67 (L)
Carbon tetrachloride 0.28 (L) 0.30 (L) 0.27 (M) 0.27 (L) 0.24 (L)
1,2-Dichloropropane <0.04 <0.04 <Q0.04 <0.04 . <0.04
Bremodichloromethane <0.001 <0.001 <0.001 <0.001 <0.001
Trichloroethylene 1.27 (M) 0.18 (L) 0.48 (M) 1.14 (M) 1.10 (M)
cis=1,3-Dichloropropylene <0.04 <0.04 <0.04 <0.04 <0.04
trans-1,3-Dichloropropylene <0.04 <0.04 <0.04 <0.04 <0.04
1,1,2-Trichloroethane <0.04 <0.04 <0.04 <0.04 <0.04
Taluene 13.49 (H) 9.30 (H) 4.30 (M) 7.54 (H) 7.44 (H)
Dibromochl oromethans <0.001 <0.001 <0.001 <0.001 <0.001
n-Octane 0.43 (L) 0.46 (L) 0.38 (L) 0.38 (L) <0.03
Tetrachloroethylene 1.30 (M) 0.85 (L) 0.33 (M) 0.30 (H) . 0.25 (L)
Chlorobenzene <0.02 <0.02 <0.02 <0.02 <0.02
Ethylbenzene 1.33 (L) 1.24 (M) 0.80 (L) 1.04 (L) 0.99 (L)
m/p-Xyltene/Bromoform .85 (L) 6.28 (L) 3.98 (L) 5.06 (L) 7 5.05 (L)
Styrene 0.67 (L) 0.68 (M) 0.61 (L) 0.52 (L) 0.44 (L)
o-Xylene/1,1,2,2-Tetrachloroethane 3.18 (L) 2.65 (L) 1.77 (L) 2.29 (L) 2.30 (L)
m-Dichlorobenzena . <0.02 <0.02 <0.02 <Q.02 <Q.02
p-Dichlorobenzene <0.09 <0.09 <0.09 «<0.08 <0.08
o-Dichlorobenzene . <0.02 <0.02 <0.02 <0.02 " <0.02
n-Octane/Tetrachloroethylene <0.10 <0.10 <0.10 <0.10 <0.10
(H) High confidence level (M) Medium confidence level Low confidence level {Continued)

R Replicate analysis

Duplicate sample

*

H-2




TABLE H-1. NWNJ (Continued)

Sample QDate 9/23/91

Sampie 1D 21620

Compound Cancentration, ppbv
Acetylene ' 116.85 (L
Praopylene <0.10Q
Chloromethane <0.20
Vinyl Chloride <0.20
1,3-Butadiene 319 (H)
Bromomethane <0.20
Chloroethane <0.10
Methylene Chloride 4.38 (H)
trans-1,2-Dichloroethylene <0.04
1.1-Dichl oroethane <0.04
Chloroprene <0.06 .
Bromochloromethane - <0.003
Chlaroform <0.006
1,2-Dichloroethane <0.04
1,1.1-Trichloroethane 1.82 (H)
Benzene 2.28 (H)
Carbon tetrachloride D.28 (L)
1,2-Dichloropropane <0.04
Bromodichloromethane <0.001
Trichloroethylene ) 1.1% (M)
cis-1,3-0ichloropropylene <0.04
trans-1,3-Dichloropropylene <0.04
1.1,2-Trichloroethane <0.04
Toluene 7.53 (H)
Dibromochl aromethane . <0.001
n-Octane 0.38 (L)
Tetrachloroethylene 0.30 (L)
Chlorobenzene <0.02
Ethylbenzere . 1.03 (L)
m/p-Xylene/Bromoform 5.07 (L)
Styrene ' 0.48 (M)
a-Xylene/1,1,2,2-Tetrachloroethane 2.22 (L)
m-Dichlorobenzene <0.02
p-Dichlorobenzene <0.09
o-Dichlarobenzene <0.02

n-Octane/Tetrachloroethylene - <0.10

(H) High confidence level {M) Medium confidence level (L) Low confidence level
0 Duplicate analysis

H-3




TABLE H-2. MULTIPLE DETECTOR SPECIATED UATMP DATA SUMMARY FOR PLNJ

===

Sample Date 6/24/91 7/02/91 8/05/91 8/13/91 8/29/91

Sample ID 1239 13058 1678 1725 1918

Compound Cancentration, ppbv
Acetylene 95.16 (L) 8lL.15 (L) <1.00 169.74 L) 125.28 (L)
Propylene <0.10 <0.10 <0.10 <0.10 <0.10
Chloromethane <0.20 <0.20 <0.20 <0.20 <0.20
Vinyl Chloride . <0.20 <0.20 <(.20 <0.20 <(.20
1,3-Butadiene <0.10 <0.10 <0.10 <0.10 <0.10
Bromomethane <0.20 <0.20 <0.20 <0.20 <0.20
Chlarcethane <0.10 <0.10 <0.10 <0.10 <0.10
Methylene Chloride 4,46 (H) <0.11 <0.11 <0.11 <011,
trans-1,2-Dichlaroethylene <0.04 <0.04 <0.04 <(.04 <(.04
1,1-Dichloroethane <(.04 <0.04 <0.04 <0.04 <0.04
Chlaroprene <0.086 <(® 06 <0.06 <0.06 <0,06
Bromochiaremethane <0.003 <0.003 <0.003 <0.003 = <0.003
Chloraform <0.006 <0.006 <0.006 <0.006 <0.008
1,2-Dichloroethane . <0.04 <0.04 <0.04 <0.04 - <0.04
1,1.1-Trichlorcethane 1.61 (M) 1.04 (L) 0.58 (H) 1.79 (M) l..Sl (H)
Benzene 1.46 (H) 1.74 (L) 0.77 (H) 2.837° (M) 1.97 (H)
Carbon tetrachloride 0.26 (L), 0.27 (L) 0.28 (L) 0.24 ] 0.28 (H)
1,2-Dichloropropane <0.04 <0.04 <0.04 <0.04 <0.04
Bromodichloromethare <(.001 <0.001 <0.001 <0.001 <0.001
Trichloroethylens’ <0.004 <0004 0.05 (L) 0.21 (L) £0.004
¢is-1,3-Dichloroprapylene <0.04 <0.04 <0.04 <0.04 <0.04
trans-1,3-Dichloropropylene <Q.04 <0.04 <0.04 <0.04 <0.04
1,1,2-Trichloroethare <0.04 . <0.04 <0.04 <0.04 <0.04
Toluene 5.08 (H) 3.30 (H) 2.65 (H) 9.85 (H) 7.08 (H)
Dibromochlaromethane <0.001 <Q.001 <(.001 <0.001 <0.001
n-0¢tane <0.03 <0.03 (.03 <0.03 0.20 (L)
Tetrachloroethylene <0.07 <0.07 0.56 (M) <0.07 0.61 (L)
Chlorobenzene <0.02 <0.02 <Q.02 0.59 (L) <0.02
Ethylbenzene . 0.57 (L) 0.41 (L) 0.34 (L) 0.92 (L) 0.81 (M)
m/p-Xylene/Bromoform 2.34 (L) 1.89 (L) 1.37 (L) 4.48 (L) 4.00 (L)
Styrene ) 0.41 (L) 0.67 () 0.47 (M) 1.71 (L) 0.42 (M)
o-Xylene/1,1,2,2-Tetrachloroethane 1.19 (L) 0.89 (L) 0.74 (L) 0.96 (L) 1.98 (L)
m-Oichlorobenzene <0.02 <0.02 0.15 (M) <0.02 <0.02
p-Dichlorabenzene <(.08 <0.09 0.07 (L) <0.09 <0.09
o-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <(.02
n-Octane/Tetrachlordethylene <0.10 <0.10 <0.10 <0.10 <0.10
(H) High confidence level (M) Medium confidence leval (L) Low confidence level (Continued)

H-4




TABLE H-2. PLNJ (Continued) |

Sample Oate 9/16/91 9/20/91 9/25/91 9/25/91 9/25/91

Sample ID 2117 2118 22020 2202R 2203D

Compaund Cancentration, ppbv
Acetylene . <1.00 25.25 (L) 65.45 (L) <1.00 69.37
Propylene <0.10 «0.10 <0.10 <0.10 <0.10
Chloromethane 0.50 (L) «<0.20 <0.20 <0.20 <0.20
Vinyl-Chloride <0.20 <0.20 <0.20 <0.20 <0.20
1,3-Butadiene <0.10 <0.10 <0.10 0.54 (M) 0.69
Bromomethane <0.20 <0.20 <0.20 <0.20 <0.20
Chloroethane " <0.10 <0.10 <0.10 <0.10 <0.10
Methylene Chloride - <0.11 <0.11 <0.11 <0.11 1.47
trans-1,2-Dichloroethylene <0.04 <0.04 <0.04° <0.04 <0.04
1,1-Dichlarcethane <0.04 <0.04 <0.04 <0.04 <0.04
Chloroprene - . <0.08 <0.06 2.08 (L) <0.06 <0.06
Bromochlaromethane <0.003 <0.003 <0.003 « » <0.003 <0.003
Chloroform - <0.006 <0.0086 «<0.006 <0.006 : <0.006
1,2-Dichloroethane <0.04 . <0.08 . <0.04 <0.04 <0.04
1.1,1-Trichloroethang : 1.57 (H) 0.38 (M) 1.81 (H) 1.86 ()  10.83
Benzene 0.88 (H) 0.34 (M) 0.85 {H) 0.81 (H) 0.76
Carbon tetrachloride 0.25 (H) 0.27 (L) Q.28 (H) 0.26 (H) 0.24
1,2-Dichloropropane " <0.04 <0.04 <0.04 <0.04 <0.04
Bromodich] oromethane <0.001 <0.001 <0.001 <0,001 <0.001
Trichloroethylene <0.004 <0.004 <0.004 0.05 (L) 0.04
¢is~1,3-Dichloropropylene <0.04 <0.04 . <0.04 <0.04 <0.04
trans-1,3-0ichloropropylene * <0.04 <0.04 <0.04 <0.04 <0.04
1.1,2-Trichloroethane <0.04 <(.04 <0.04 <0.04 0,04
Toluene 35 (H) 0.87 (M) 5.18 (H) 5.12 (H) 3.58
Dibremochloromethane <0.001 <0.001 <0.001 <0.001 <(.001
n-Octane 0.10 (L) 0.40 (L) 0.27 (LY  "o.28 (L) <0.03
Tetrachlorcethylene 0.24 (L) 0.20 (L) 0.38 (M) 0.36 (H) 0.42
Chlorabenzene <0.02 <0.02 <0.02 <0.0Z <0.02
Ethylbenzene 0.33 (H) 0.14 (L) 0.46 (L) 0.46 (L) 0.42
m/p-Xylene/Bromaform 1.56 (L) 0.61 (L) 2.20 (L) 2.10 (L) 1.90
Styrene 0.33 (M) 0.25 (L) 0.35 (M) 0.37 () 0.44
0-Xylene/1,1,2,2-Tetrachloroethane 0.79 (L) 0.29 (L) 1.15 (L) 1.20 (L) 0.95
m-Dichlorobenzene <0.02 <0.02 <0, 02 <0.02 <0.02
p-Dichlorabenzene . <0.09 <0.09 <0.08 <Q.09 <(0.09
o-Dichlorobenzene «0.02 <0.02 <0.02 <0.902 <0.02
n-Octane/Tetrachiarcethylene <0.10 <0.10 <0.10 <0.10 = <0.10
(H) High confidence Tevel (M) Medium confidence level (L) Low confidence level
R Replicate analysis D Duplicate sample

H-5
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EXTERNAL AUDIT RESULTS LETTER
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74 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. wo(; ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT L ABORATORY
RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

October 4, 1991

MEMORANDUM

SUBJECT: NMOC Audit Sézafe Results (Radian Corp.)

FROM: Howard Crist -
QASB/QATSD/AREAL (MD-77B) ’

TO: - Neil Berg
‘ OAQPS (MD-14)

The results on the attached sheet were provided by Radian
Corp. from their analyses of NMOC audit samples prepared by ManTech
Environmental Technology. The audit canisters were analyzed on
September 12, 18 and 25, 1991. The percent differences were
¢alculated using ManTech's analytical values rather than the
theoretical figures obtained by dilution of a known cylinder
concentration. Although three of the samples agree well, the
fourth canister (722) shows a significantly larger bias. ManTech's
analysis of this sample yielded a fiqure 13% higher than the
theoretical value. A control sample analyzed at the same time was
also 9.5% higher. than expected.

Attachment

cc: W. J. Mitchell
tPhyllis O'Hara, Radian
K. Caviston, ManTech .
K. Bousquet, ManTech ‘




- NMOC AUDIT CANISTER RESULTS

Propane, PPMC

Canister .Conc. Channel Results
No. - Spiked A B c D
014 1.515% 1.544 _ 1.551 1.553 1.553
625 1.527 1.550 1.542 1.539 . 1.529
185 1..09% 1.166 1.192 1.178 1.161
722 2.157 - 1.801 1.835 1.820 1.800

Percent Differences s

Canister
No. A B c D
014 1.9 2.4 2.5 2.5
625 1.5 1.0 0.8 0.1
185 6.5 8.9 7.6 6.0
722 . . -16 -15 -16 -17




APPENDIX J

SPECIATED NMOC ANALYSIS METHOD
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REITARCH PRQTSCIL METHAO FAR
ANALYSIS CF (G2-c12 HYQRCCARBCNS [N AMBIENT AlR
3Y 3AS CHRCMATCGRAPHY WITH CRYCGENIC CONCENTRATICN

.0 FRCCIITURAL

1.. Ses2=e and Apolicatian

*1is metnad is intanded far analysis of C2-Cl2 hydrocargtens in
umgient air. The metnoa's minimum guantificatien limit (MQL) is J..2
220 2irscn: tne Tetneg's minimum cetsctien iimit (MOL) fs Q.04 soo ¢ar-

san. he MQL ing MOL ~ere catarmined by Ine method descrited dy <agil

crafarsaca o).

1.2 Summarv of Method

A knewn volume of sample is passad througn a trap c2gled with
"iquid axygen er ligquid arzen. This traos out €2 and heavier nyqracar-
sons (withoyt tragoing me:nane): The trag i warmed with 2 Qt ealar
sath, =Aict ciyses :ne injectian of Ihe trag capcants ‘at3 1 3as Ihro-
natagraon far sasaration of e (ZI-J12 nyerscardons. The resyleant
seixs ire detsesad By 4 flame-ionization qetacizr (F1J) dna quantifiea

3y an eleszsranic¢ intagratar.

L

.

Jefinigians

This 3PM uses no definitigns that ars unique I3 ttis ddcument.

1.4 Intarfarencsas

Any ¢amogung Snat siytas #ith e same retantion time as any 37
tne S2-5.2

Svaraciraans ing ~esscnds 3 flame fonizatian jeteszicn Wil

‘ntariare,
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Jaregnnael vayirements

P
.

The researzner using this procedure is expectza t3 te familiar

with gas chircmategraphic practices iand procadures.

».8 fFacilitias Requirements

No tpecial laboratary facilities are required.

1.7 Z2afeary Jaqyirements

1.7.1 (Cimpressed Gasas
See pages Fl4 targugn Fi8 of the EPA/RTP Safety Manual (ref. 2)

far arecautions.

7.1.1 Hvdrcaen

Hydrogen gas cylinders (used for FID fuel) are not 2ermitiad, in
s ATP Taca Camcar. <ydragen ¢ylinders ang Steir requlatars nuss e

sacyreq gcutside e Building, and a gressure line mn inc3 the idogra-

=SrtY.

1.7.2 fagyum Systams

See page G3 of the £34/RTP Safety Yanual (réf. 2) far precaut:ons.

LeT.1 Heataa'Syrsacss o

The GC injeczian pares, ecalumn, 23iumn gven, ind catectiirs ire
naintained at tamperatyres.nign eacugn £9 Gaysa durns. The resaircner

snoyid exerzisa sautidn %3 4dvoid ¢antact with tnesa surticas.
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4ARNING - The immersion neatar Aust alwavs se usad in watar.
Agaritien ‘n air will cause very hign temgeratuyres ta be rsacned and
cossible ignitien of comoustinle materials. Ia addition, aoeraticn of

«ns immersion heatar in air greatly reduces {is life,

-
-
i

.8 Zrmaanic Ligyids

Sae pages F.3 shraugn F2Q of tne £P1/R7TY Safety Manual (referanc

Z) fsr precayticns.

. = o

$.7.8.1 Liauid Oxveen (if ysed)

JARNING - Strang oxidant. Vigorously promotes ctmoustion. Avold
cancace with all flammaple materials. Cantainers, lines, vaives, ing
sents must Se fres of gil and grease.

WARNING - Crvagenic fluid, May ciause savere frastaita, Wedr eye.

e nang se3testion,

T.T.3v2 Liquid Nitrocen and Liguid Arzen {{¥ ysaqg)

WARNING - Cryogenic fluid, May ciusa savers fragtaita. wear eve
ing hana Jratactian, Jsa with aicegquatsa raom +antilation. <ae9 ¢antacst

#ith iir %3 4 minimum 3 dvoid 3QiTdug of iiquid oxygen (gas 200ve).

L.3 igparatus

n.2.L Zas Tarsmatsarion

- 3as Iaromatigraon «itd tENceriture-Jrograumed coven, flame ‘cnizi-

can ae%actae (F10), ing electironic inteqratlr,
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“.3.2 :nlen Sve=am (Figure 1)
The inlet system is {1lystracad in Figurs 1. The aytimatic sixz.
sort gas sampling valves (V4 and VS) are located on an aluginum Sloex

wnich is temperature-cequlatad. All other valves are at imient tame

serature.
L:a.z.x Trio

The sampling S0 is made of clean, caromatagrapnic grage 3.2 0
(/8 in) CO stainiass sieei uping, .5 <3 in leagth, wnich is Sent ints
3 Y-5nage aonr€x1mataly 7 ¢ from eaca_end so that e U 15 aoorexi-
nataly 2.2 = in wigtn, <lean, untreated 50/80 wesn giass seaas ire
agurea in the U ta a heignt of approximately 3 cm. Silanizad glass
wool 1§ added as a plug 3 :ne-last ca of both gnqs. Swagelok (TM)

1/74%-1/8" uniang are added %3 eiach end for csnnectign 3 e das same

sling valve,

L.3.2.2 Masgg 7law vevar

A snermai canquesivity mass Slow mecar (M1) (TYLAN Carp mocei ~
160, 0 %3 530 stanaar: <nd/min or eguivalent, with readout Box) is

Jsad t3 measure the flow ints the cryogenic Srap.

v.3.2.3 Pressure Gaﬁgg

A srecision 3ouracn gauge (A1), range O 3 220 Torr, i3 usas. A

23uge with 1 ~ange of 0 3 4CQ Tarm is alse aczmataole.

1.3.2.4 Canneszign 2f ‘nler Svetam =3 Column

4 10° langen af L/15-in CO stiiniess sseel 1s usad T3 cInnect =

jas gsamoiing vaive 33 =ne c3iumn. i one ena of tNe tuging is 3
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1/u5ein Swageiok S5 union; at ine ather enad fs 4 1/ .5=4n Swageick carce
natagrapnic unign (cat, # SS-1F3-4&) wnicn is tared tirqugn so that
*me fygag silica ¢2lum can Ze pusned througn about | mm with 3 saug

£ie

e, Jescal™ farrylas ars usad,

1.8.1 3as Chremataeragn C3lumn

Type: fusea silica capillary <alumn.
Jiametar: 2,32 mm 1.

~2Ng%N: A0 m.

Liquid Pnasa: oB-., aonded iiquid gnase.
“fquiqd "Mase Thickness: 1.C um.

».3.4. lacuum Pumo
An oile-less diaonragm pumo (s3ct as Thomas medel -21C6CAL2-515-2)
is ysed 3 aevacuyate the inlet systam.

CAUTION: Que t3 the possibility of cantaminaticn, sil-seales
vacuum pumes shouid net Je used,

L.3.8 Tybirg and Cannestars

3 Al susing i emrsmatagraonic gride stainless stlaei.
3 All cannectigns ars stainless stae! comoression tuce filtiocs
Swageick or eauivalent),

1.3.§ Aequlatars .

lir=ier gas, Nyvdrigen, ind air delivery gressures dre cIntrgilen
3y t40-%Tage reqyiatirs maounteq 3t ne tank.

CAUTION: Zue t3 :ne zaessibility of ¢cancmminaticn Jy dr3anic
naterials, gnly requlatars with stiinless-ssael dfaonragms snauid 3e
4584,

-
L)
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1.3,7 ‘tmersign HYeatar ina 53 Jawar

An mmaers<ign heatar ig usag 3 neat a watar Dath wnien is placaa
around the trag ts volatilize the trap ¢antents. We use 3 $-in Therma-
Just “ecel 24/3 (Cd!e-?;lmer cat. #(C-3C50-80). We use a 1C4Q nt capa-

city Aladdin S35 Jawar is tne watar Ratn.

1.8 Ramagentg/Matarialg

.81 Selium Care=iaes Gas: Hign purity (H.P. grade, minimum purisy

38, 8¢8 :ércent) naliyn carrier qas.
1.9.2 Qetaczsr Air
Linde z8ro grade (tatal hydrecarsans <l ppm; HaQ <Ippm) or

equivalent,

1.9.3 Cetarzsr ‘Hvdrscen

reoyrifiaq grace 39.99 serceat gure or eauivaieﬂt-

AARNING - Fire nazars, Iee safsty precautions,

1.9.4 Cetacesr Vaksyg 1tracen

Preourified grage $9.99 zerzant sure (or eduivalent),

®

1.3.5 Uiguid Ni%ragen (for 4e gurification)

AARNING - Crvogenic Tiquid - sae safety :reciucians.

1.9.8 Liauid Oxvgen (f3r 2ri0 cz2aling)

MARNING « Stireng cxigant - sae saferny sresjyticns.

“ARNING - l-rvogemte liguld - sas safaty arecautions.
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3.7 Liauid drzen (for trao 2zaitng)

e ————————

AARNING - Cryogenic liguid - sae safety srecauticns.

Liquid argon may te used instead of liquid cxygen for <rip ¢ci-
ing. Altmougn liguid argon is more expensive, it is inert, and %5 usa
aliminatas =me oxicant hazard assogiated with 1iquid axygen.

A
-

,3.3 2wagane in Air (f2pe caliZration)

National 3yreau of Staneards (NBS) Stanaara Reference Matariai

‘€aM) 1553, I ospm (mominal) zropane in air. (See seesicn 2.2.)

1.9.% ‘aseroment Aie Vaguum

The six-port gas sampling val@es require ¢lean filtared air at
150 xPa (35 psig) and vacuun at approximately 20 in Hg (XQ Tare) ‘fzr

aperaticn., These are cotained froem the Building (RTP Tacn Canter)

sucolias.

©.70 Samgie/Samoiing dmcsqure

“nis IPM is limited 23 tne ladoratsry analysis. Field samoiing

specsdure i§ cavered saoarataiy. | See referenca 3.)

L3R ]

T.uL ~alimeatian and Standargizacicn

v R v

'.U1. Tetarminatian af erantion Tiwmes

4 srapane in air samole snould e analyzed. Aqjust the carrter
3as iinear veicciiy sucn Inat ine srsgane zeaxk 2iytes at 3.228 min 2

2n 5 sac) f2llewing injeczion. Using Ite c3iumn and tamgeratirss
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ssecifisq in snid document, snesa camecunas shauld elute in the crcer
and at ine ratantion times given {n Table 2. The actual eiution times
snayld e datarmined by presaring and analyzing knewn samples of 2aen

sameqQund.

w.bha.2 Calibratign

The resgonsae of “ne FID s linear with respest %3 the numoer of

ciracn atams gresant in tne detactad camoound (rererence 3).  Thus, T
i canvenient 3 measure cancantration (eane.) in tarms of jarss-ger-

sillign=caracn (ppaC) wners

Canc., 2p8C » (numoer of carlon atems in comoound)(Cng., 700).

For a fizad samole volume, the c3ncentration is progersional i3

ne drea yrger tne chrcmatagraonic peak:

Canc., peoC = (%) (Area)

anmsre:  Arei

ig in intagritar csunts and ¢ ig an experimentally zetar-
aineq 2ai°3=1tien canssant (zg8C/czunt). The same value of k is used
far all co=sounds.

The 221iBratign csnstant k is decarmined By analysis of an NBS
SEIM gr=gare in air stindard.(sae saztion 1.2.8)., Three o3 five cetar-
ainatians ime mace ing e medtan value takan, The value of k is tnea

3iven 3y °

(3p0C,) =ung) s i(Cang. =f “BS Stangars Swsgane. som) (1000 scoC zemcl |
eEEEe = “4eq14n Ares Lount

hewl AMaiveig Yemcacures

s

The raiveis sracgqurs is diviced int3 Iwo stages: jresdratien,

ang samdis :izneant>atign ana analysig.
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A. Adjustment of Ficw Ratas (excagt carrier 3as)

1) Turm off the FI1J and FID heataer - allow %3 €301 3 rsem

tamperatyrs,

2) Agtaca %ve datestar cutsut (see instrument fngtruycticn
nanual) t3 the scap film flow meter.

Lad
~—

Set ne carrier gas gressure ta 200 kPa (29 23ia).
1) ¢at ma nyarzaen gressure ta 25Q kPa (3§ psia).
WARNING - ‘Hyaragen celivery pressure snould e less than
datacsar 3ir pressure. :
Adjust ne nyarogen flaw t3 23-30 cmd/min.

$) Sen the cetaczizr air aressure t3 3Q0 kPa (=35 psia).
Adjust the detactar flew %3 430 end/min = LQ cas/min.

§) Set tme makeup nitraogen pressure to 300 kPa (45 psia),
Adiust the tstal maxeuo and carrier gas flaw rate tQ Q
en~/min.

NQTZ: The abave flaw ratas wers gotimized for the given <3lumn on an
4P $380A gas chrematagraon with F10. [f anotner gas carcmacs-
graon is used, agjust the flqw rates %3 gotain maximum sans:itv-
ity aczsrging %0 tne instructicns for that instrument.

3, Adjusament af Carrier G4s Fiow Aat2
lerify that sne carrier gas pressure is 4t 29 Pa. Refer 33

Secttan 1.1l.1 f3r fine tuning of e carrier gas ‘low rit2. “'cw

rita is degendent uoon the calumn heid aressure.

C. Set Up Jetasser
4ith the flow ratas idiysced as in Stag A, remgve Ne ddactar
frem the F1J chimney ind &% She geteciir Zmoeratyre I 283°%,

-ignt tne cetecidr «ith Ne ignitar,
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9. Systam Tamgeraturss -

Jetacear = 28Q°C.
Initial Qven Temperaturs s -33°C.

Qven Temperature Programming Rate = 8°C/min (temgeratyrs,
© pregramming starsad 2 Minutes aftar time of injectian].

Final Qven Temperature = 25Q0°C.
Six-fert Yalve Temperature = §0°C.

«.22.2 Zamole Cincsatration and lnjecsian

Areconcantration ana injesticn of the sample is carried cut as
f31laws. Initial canditions are these: V2 s clased, vacyum cﬁmo is
in, valves Y1 ana V6 are closad, gas tampling valves V4 ang /% ira in
the off pesition (Fiqure 1). Atizen tne canistar %5 be analyzed 2o the
inlet 1ine. Coen valves Y3 ind V6 ta evacuats the systemn. hen ite
vacuum gauge (Pl reaches 5Q tare or Below, clase valve V6, The syscam

shculd remain 3t or very near 50 tare. A rising pressyrs indicazas 3

‘esk i1 the systam,

The %10 i§ immersaz in 4 Jawar flasz s2ntaining 11éufa 2x vcen
sufficient ta C3ver the " :uﬁ_:lacea $a tnat the cmoression Fittings
ire neither fngide e flasxk nor Suching the ligquid axygen. (f ne
fitlings are ingice tme flask, samole will csndensa in tne fitsings
‘nstaad of on tne tmig., This <3uid result in either 2lugged cir=var
g4as }ch due t3 ice farming in the fitling an?/cr imorgcer samoie Jiuc

' tnjegtign af ne :ranbeq nydracirscns. Qpen valve ¥2 ang just vaive
"1 %9 4 flow of 100 cmllmin. using mass flowmeter M1. Whea Pl is 3t

50 Tarr, actuate valve V4 (ses Figure 2). Adjust flaw rate Sack 13 .2C

<ad/min, 4sing valve V1, if necsssary. 'Wnea Pl rmads 140 Tar-,
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‘2ject sample anta ¢slumn 3y acsuasiag vaive 4§, removing liquid axygen
£lasx feem tri0, iTMersing the U-tr2o in the hot watar datd, ind
sressing start butisn on elecIironic integrator (and Ge, {f needed);
dese=uate valve V4 (sae Figure 3).

CAUTION: It is extrumely important that VS De

acsJacea defore removing tne ligquid cxygen flask :

frem the Trag. railyre t3 goserve this sequence

will sermic light nyamgcarsons o De vented before
injecsian.

At a time of 2 aminytas intd the run, deactuats valve VS, Stzo sme
~in manually or autcmatically aftar augrcximaigly 1S minutes or wnen
*=s lasz czmoaund of intarest efutas. 14entify sample peaks :} metir -
retantion times, as detarmined in Section l,ll.i. An eianpie

¢nrcmatograpn is snown as Fiqure 4, .

1.3 Calculations
. Jsing tne calidracion ¢snstant (k) detarmined in saclicn Lol a,
*ma cancant-aticn aof 2ach <zmocund (:eax)-can se calculaiea as fal-
Tews:
Cancantraticn, zpaC s (k)(Area)

aners T2 area g in intaqracar csunts. Mest integrators may he

sragrunmed =3 perform INts calculation ana presant results directly 0

qp1sy of cancentratian.

1..4 2ata wmoretng _ ) .

The <¢sncentratian af 2ach (Z.12 hydrscarbon sacuid Se reoormid.

The imtagritar chare of samoie ing :aiinratfén c=andard snoyid e savea

is 1 re2are 2f inalysts.
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sead Cormgative Agtian

sirrective action snculd te tikan wnenever any of tne follcwing
ire ghsarved:

¢ ‘VYariatien of retantiagn times. )
7 Pagr or illeshaped peaks.

3 Fused or comoined peaks.

Q

Iragance of 2eaks wnign elute with the compeunds of intarest
(C2-12 nyaraecaraons). :

3 (ntegratar failure :3 carrectly recognize start time, s23
time, ar %3 carrectly detarmine Dasaline and. peak armas,

a Variatign of response, as shown 2y more than 3 » 18 Sercant
snangs in calibration ¢3nstine,

<atarminition of tte arcoer carrestive action requirss i xnowlieags
of cnrematagrapnic principles and -instrumentaticn beyond the scape of

chis decument,

1.15 Marthad Pescisian and dccuricy :

3aseq cn receatsd analysis of NBS SAM propane in air stanearss
Iver 31 2ne year ceriad, Ite variaticn of ne cilibrition c3nstant (k|
#d3 foung 13 le within = LI jertent af e initial value. Reslicata
inalysis arf 5muientlai? samoles fa; tatal nonmethane arganic c:muounds
(NMOC) using 1 similar tacnnique (refarence 2) showed an ana!yiical
crecigign af aporsximataiy = 12 cerzent. The precigion far C2 ayqr2-
Sirsgns snouid e similar. Jue %3 the lack of suitadble NBS stanaarss,
e 3gsuricy far analysis of C2-.2 nydrocireens canﬁot e direcsly’

1@T3™Mineq using Ne srooane stargars.
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2.3 CUALLTY CONTACL

2,0 7C 4macks and Frequency

“ne sample of YBS SRAM prupane in air {s analyzed gach cay that 2
samole is run. The NBS SAM cartification must se gyrrent.

2,2 Camtreal Charts *

The percant ceviatien of tne daily NBS SAM propane sample (Se¢sicn

-

al

©.3.3) S==m tne N8BS carified vaiue is plotied on 2 cantral cmare (Fi
ure &), The caviaticn snould nct excesa + 1§ percent. [f 11s cegurs,
t-a $ystem snauid e cmacxeq far srooer aceration. [f the congitien

sergisss, tne catectar snouid e cleaned and cmecxed fOF cIrrest reris

sign. f the response remains cutside the contral limit (2 15 zer-

cant), =hen tne instrument snoyid be recalibrated.

2.3 calismation ind “aintenance of Canecanents

fimognents such as the sressure gauge, tne mass flaw ¢antesier,
ang wne $Jap sucoie flgwmetar sacuid nave a manyfacTurer's camiificita
st calibracioh at "ne time of gyrchase., The gerformance gf tnesa c¢In-
Jonents 15 jertcdicaily ¢necxed ana naintanance or residcament zer-

f3rmed. Chromatagragnic caiumns and sample trags are renlagad anen, 1

tne analyst's -opinien, they nave degrided.

[
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TASLE L. LE3ENO FIR FIGLRES 1, 2, AND 3
_—

Vl a gtainless stael neesdle valve
19, V3, and Vg = shuS-0fs valves (a)

1y and Vg §ezare elactrically actuatad gas samoling vaive
(atzacneg ts HP S380A Gas Chromatigraon)(d)

My ® Qg ta 3C0 cmzlmin mass flow metar

Py = 0 ta 2C0 Torr Wallace and Tierman 3curdan Gauge

73) 92 is a stainless stael ellows valve on e canister. N3 ana V6
are t2ggle valves; they may e stainless stael or Drass.

(3) The gas samoling valve used should be capable of holding 3 vacuum
down t3 10 Taorr for procer qgeration.
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1 9.cq0
1 9.000
1 s.000
1 9.000
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1 9.d00
L 9.0q0
1 9.000
L 9.000
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1 9.20¢
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X s.coa

Area
Azcunt

Q.20040
d.234a
Q.33Q0
Q9.30aQ0Q
9.2Q0Q
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APPENDIX K

MONTHLY PROPANE CALIBRATION CURVES SPECIATED
FLAME IONIZATION DETECTORS
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Figure K-1. Speciated FID Detector A, calibration curve for June 1991.
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Figure K-3, Speciated FID Detector A, calibration curve for August 1991.
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Figure K-5. Speciated FID Detector A; calibration curve for October 1991.
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APPENDIX L

DAILY CALIBRATION CHECKS FOR SPECIATED NMOC RESPONSE FACTORS




Table L-1. ‘Daily Calibration Checks for Speciated NMOC
Response Factor, FID A, June 1991.

DETECTOR A:
Monthly Response:

DATES DAILY
RESPONSE
_ (AC/nl-C)
6/6/91 1845.2
6/6/91 1960.1
6/6/91 1878.5
6/6/91 1706.1
6/7/91 1859.6
"6/10/91 1879.4
6/11/91 1832.3
6/12/91 1789.2
6/13/91 1773.4
6/14/91 1883.1
6/17/91 1769.9
6/18/91 1820.3
6/19/91 1793.4
6/20/91 1792.0
6/21/91 1773.5
6/24/91 1740.0
6/25/91 1776.4
6/26/91 1762.5
6/27/91°  1711.5

6/28/91 1752.4
6/29/91 1722.3
6/30/91 1693.5
7/1/91 1769.6
7/2/91 1773.6

7/3/91 1819.1

1826.6 AC/nl-C

2s
Low

1845.20
1740.16

1776.36

1635.69
1666.17
1688.73
1699.03
1695.82
1689.81
1699.70
1693,85
1698.98
1699.76
1700.52
1698.42
16920.40
1690.32
1688.52
1678.02
1l676.32
1670.55
1660.81
1662.30
le64.04
1667.38

RANGE
High

1845.20
2065,14
2012.84

2059.26

2033.63
2020.91
2004.17
1991.78
1982.14
1981.68
1974.66
1967.20
1960.31
1954.13
1949.05
1946.60
1941.73
1937.58
1937.39
1933.56
1931.46
1931.43
1927.63
1924.11
1922.77

CUMULATIVE
STD.DEV.

81.25
59.12
105.89
91.86
83.04
76.28
73.99
73.08
70.50
70.20
67.06
65.14
63.40
62.66
64.05
62.85
62.27
64.84
64.31
65.23
67.66
66.33
65.02
63.85

RF %DIFF
From Monthly

=2.71
3.35
. =0.95
-10.04
-1.95
-0.91
-3.39.
-5.66
~6.50
-0.71
-6.68
-4.,02
-5.44
-5.52
-6.49
-8.26
-6.34
=7.07
-9.76
=-7.60
-9.19
-10.71
-6.70
-6.49
=-4.09



Table L-2. 'Daily Calibration Checks for Speciated NMOC
Response Factor, FID B, June 1991.

DETECTOR B:
Monthly Response:
DATES DAILY
RESPONSE
(AC/nl-C)
6/6/91 1681.1
6/6/91 1738.2
6/6/91 1697.9
6/6/91 1596.2
6/7/91 1682.9
6/10/91 1656.8
6/11/91 1626.5
6/12/91 1652.0
6/13/91 1638.9
6/14/91 1715.2
6/17/91 1637.3
6/18/91 1628.5
6/19/91 1649.9
6/20/91 1610.7
6/21/91 1624.6
6/24/91 1562.3
6/25/91 1604.8
6/26/91 1598.8
6/27/91 1582.5
6/28/91 1582.4
6/29/91 1574.0
6/30/91 1556.1
7/1/91 1618.8
7/2/91 1599.0
7/3/91 1645.2

1707.4

25
Low

1681.10
l628.90
1647.04
1558.79
1575.64
1581.04
1574.65
1578.76
1579.134

1582.82 .

1582.22
1580.15
1582.37
1577.12
1575.95
1559.75
1557.26
1554.31
1549.08
1544.81
1539.88
1532.64
1534,21
1534.10
1536.53

AC/nl-C

RANGE
High

1681.10
1790.40
1764.42
1797.91
1782.88
1769.99
1762.38
1754.14
1747.44
1754.32
1749.24
1745.10
1740.92
1738.90
1735.61
1740.12
1737.31
1734.86
1733.56
1731.94
1730.74
1730.77
1728.08
1725.582
1724.32

CUMULATIVE

STD.DEV.

40.38
29.34
59.78
.51.81
47.24
46,93
43.84
42.03
42.88
41.76
41.24
39.64
40.44
39.92
45.09
45.01
45.14
46.12
46.78
47.71
49,53

48.47
47.85
46.95

RF %DIFF
From Monthly

1.890
-0.56
-6.51
-1.43
-2.96
-4.,74
-3.24
-4.01
'0.46
-4.11
-4.62
=-3.37
=-5.66
-4.85
-8.50
-6.01
-6.36
-7.32
-7.32
-7.81
-8.86
-5.19
-6.35
~3.64



Table L-3. Daily Calibration Checks for Speciated NMOC
Response Factor, FID A, July 1991,

DETECTOR A:
Monthly Response:

DATES

7/3/91
7/3/91
7/5/91
7/5/91
7/8/91
7/9/91

7/10/91

7/11/91

7/12/91

7/15/91

7/16/91

7/17/91

7/18/91

7/19/91

7/22/91

7/23/91

7/24/91

7/25/91

7/26/91

7/29/91

7/30/91

7/31/91
8/1/91
8/2/91
8/3/91
8/5/91
8/6/91
8/7/91
8/8/91

DAILY

RESPONSE.
(AC/nl-C)
1802.00

1997.40
1916.16
1991.91
1869.30
1989.00
1909.26
1837.50
1793.80
1942.40
1904.70
1938.60
1875.90
1933.00

- 1945.10

1901.70
1856.80
1787.30
1830.40
1835.70
1845.20
1833.20
1867.10
1918.90
1994.20
1841.70
1771.90
1801.30

1804.80 -

1989.03

2s
Low

1802.00
1623.36
1708.86

1744 .62

1749.33
1767.42
1778.10
1764.64
1739.57
1750.68
1758.58
1766.84
1769.25
1775.73
1781.53
1785.31
1783.50
1768.03
1764.21
1761.92
1761.28
1759.43
1761.18
1764.59
1764.26
1763.31
1753.28
1748.83
1745.37

AC/nl-¢

RANGE
High

1802.00
2176.04
2101.51
2109.12
2081.38
2087.84
2071.91
2063.49
2061.84
2059.06
2051.14
2048.49
2041.20
2038.69
2037.94
2033.15
2028.80
2031.07
2027.60
2023.87
2019.97
2016.60
2013.03
2012.27
2021.07
2018.09
2019.32
2017.70
2015.75

CUMULATIVE

STD.DEV.

138.17
98.16
91.13
83.01
80.10
73.45
74.71
80.57
77.10
73.14
70.41
67.99
65.74
64.10
61.96
61.33
65.76
65.85
65.49
64.67
64.29
62.96
61.92
64.20
63.69
66.51
67.22
67.59

RF %

DIFF

From Monthly

=9.40

0.42
-3.66

0.14
-6.02
=0.00
-4,01
=-7.62
-9.82
-2.34
-4.24
-2.54
-5.69
-2.82
-2.21
-4.39
-6.65
10.14
-7.98
=-7.71
=-7.23
=7.83
-6.13
-3.53

0.26
=7.41
10.92
=9.44
-9.26



Table L-4,

Response Factor, FID B, July 1991.

DETECTOR B:
Monthly Response:
DATES DAILY
RESPONSE
(AC/nl-C)
7/3/91 1616.40
7/3/91  1790.70
7/5/91 11697.70
7/5/91 1761.75
7/8/91 1678.80
7/9/91 1671.80
7/10/91 1706.05
7/11/91 1654.93
7/12/91 1736.40
7/15/91 1733.50
7/16/91 1720.20
7/17/91 1750.10
7/18/91 1707.60
7/19/91 1726.20
7/22/91 1748.90
7/23/91 1707.70
7/24/91 1670.10
1/25/91 1619.60
7/26/91 1637.80
7/29/91 1608.20
7/30/91  1658.00
7/31/91 1636.60
8/1/91 1661.60
8/2/91 1701.70

1757.47 AC/nl=C

2s RANGE

Low High
1616.40 1616.30
1457.05 1950.05
1527.17 1876.03
1562.03 1871.24
1570.97 1847.17
1575.64 1830.07
1587.16 1819.47
1584.42 1810.12
1592.88 1810.35
1600.32 1809.29
1l606.65 1805.786
1611.61 1808.11
1615.61 1803.76
1620.05 1801.68
1623.72 1803.09
1626.35 1799.74
1624.03 1797.01
1611.25 1799.68
1605.22 1798.59
1594.21 1800.24
1593.50 1797.21
1590.18 1795.19
1590.35 1792.32
1592.91 1790.62

CUMULATIVE

STD.DEV.

°123.25
87.22
77.30
69.05
63.61
58.08
56.43
54.37
52.24
49.78
49.12
47.04
45.41
44.84
43.35
43.24
47.11

48.34
51.51
50.93
51.25
50.49
49.43

Daily Calibration Checks for Speciated NMOC

-RF %DIFF
From Monthly

-8.03
1.89
-3.40
0.24
-4.48
-4.87"
-2.93
-5.83
-1.20
-1.36
-2.12
=-0.42
-2.84
-=1.78
-0.49
-2.83
-4.97
-7.84

-6.81
-8.49
~-5.66
-65.88
-5.46
-3.17




Table L-5, ”Dai1y Calibration Checks for Speciated NMOC
Response Factor, FID A, August 1991.

DETECTOR A:
Monthly Response:

DATES DATILY
RESPONSE
. (AC/nl-¢)
8/9/91 1890.2
8/9/91 1880.4
8/9/91 1884.8
8/9/91 1875.2
8/12/91 1753.2
8/13/91 1610.2
8/14/91 1941.5
8/15/91 1867.2
8/16/91 1872.3
8/19/91 1701.6
8/20/91 1808.1
8/21/91 1844.1
8/22/91 1852.9
8/23/91 1838.0
8/26/91 1688.4
8/27/91 1838.8

1884.1 AC/nl-C

1890
1871
1875
1869
1740
1589
1605
l625
le41
*1619
1628

1638.
1647,
1655,
l637.
1644.

25
Low

.19
.36
+28
.87
.45
.06
.96
.71
.92
54
.09
52
97

32
44

64

RANGE
High

1890.19
1899.18
1894.97
1895.42
1973.06
2042.27
2061.32
2049.96
2041.42
2035.79
2023.68
2016.29
2010.76
1 2004.32
2003.76
1998.92

CUMULATIVE RF
STD.DEV. From

6.95
4.92
6.39
58.15
113.30
113.84
106.06
99.88
104.06°
98.90
94.44
90.70
87.17
91.61
88.62

%DIFF
Monthly

.0.32
:=0.20
-+ Q.04
-=Q,47
~6.95
=-14.54

3.05

-0.90
-0.62
-9.69

-4.03
~2.12

-1.66
-2.45
-10.39
~-2.40



~Table L-6. 'Daily Calibration Checks for Speciated NMOC
Response Factor, FID B, August 1991.

DETECTOR B:

Monthly Response: 1715.8 AC/nl=C

9/19/91

1476.1

DATES DAILY 253 RANGE CUMULATIVE RF %DIFF
RESPONSE Low High STD.DEV. From Monthly
(AC/nl-C)

8/9/91 1761.3 1761.25 1761.25 2.65
8/9/91 1673.0 1592.25 1841.96 62.43 =-2.50
8/9/91 1721.9 1630.25 1807.17 44 .23 0-.36
8/9/91 1656.9 1608.19 1798.32 47.53 -3.43

8/12/91 1648.1 1596.25 1788.20 47,99 -3.95

8/13/91 1678.6 1603.39 1776.52 43,28 -2.17

8/14/91 1745.4 1608.43 1787.32 44.72 1.73

8/15/91 1679.1 1611.66 1779.40 41.93 -2.14

8/16/91 1680,7 1614.81 1772.95 39.54 - =2.04

8/19/91 1736.4 1618.88 1777.40 39.63 1.20

8/20/91 1671.3 1618.78 1772.61 38.46 =-2.59

8/21/91 1659.9 1616.52 1768.91 38.10 -3.26

8/22/91 1648.6 1612.38 1766.26 38.47 -3.92

8/23/91 1672.0 1613.58 1762.59 37.25 -2.55

8/26/91 1665.7 1613.88 1759.31 36.36 -2.92

8/27/91 1647.3 -1611.19 1757.08 36.47 -3.99

DETECTOR B:

Monthly Response: 1602.87 AC/nl=C

DATES DAILY 25 RANGE CUMULATIVE RF %DIFF

RESPONSE Low High STD.DEV. From Monthly
(AC/nl-C)

8/29/91 1637.0 1636.97 1636.97 2.13

8/29/91 1597.4 1561.14 1673.18 28.01 -0.34

8/29/91 1605.8 1571.64 1655.11 20.87 0.18

8/30/91 1487.8 1451.87 1712.09 65.06 -7.18

.9/3/91 1520.2 1444.12 1695.12 62.75 -5.16
9/4/91 1576.2 1458.34 1683.09 56.19 -1.67
9/5/91 1588.6 1469.80 1676.74 51.74 -0.89
9/6/91 1558.9 . 1475.14 1667.81 48.17 -2.74
9/9/91 1569.4 1481.12 1661.36 45.06 ~2.0Q9

8/10/91 1582.3 1487.09 1657.60 42.63 " -1.28

°/11/91 1595.1 1492.38 1656.45 41.02 -0.48

9/12/91 1609.4 1496.55 1658.12 40.39 0.41

9/13/91%* 1435.86 1456.14 1676.72 55,14 -10.44

9/16/91 1511.2 1452.49 1672.48 55.00 -5.72

9/17/91 1539.9 1454.34 1667.61 53.32, -3.93

9/18/91 1516.8 1452.86 1663.58 52.68 -5.,37

1443.87 1662.%0 54.76 - -7.91




Table L-7. 'Daily Calibration Checks for Speciated NMOC

DETECTOR A: .
Monthly Response: 1779.47 AC/nl-C
DATES . DAILY 28 RANGE CUMULATIVE RF %DIFF
RESPONSE Low High STD.DEV. From Monthly
(AC/nl-c) .
8/29/91 1972.2 1972.25 1972.25% 10.83.
8/29/91 1927.2 1885.96 2013.46 31.87 8.30
8/29/91 1786.1 1701.00 -2089.37 97.09 0.37
8/30/91 1837.9 1712.28 2049.44 84.29 3.28
9/3/91 1834.8 1719.95 2023.35 75.85 3.11
9/4/91 1933.0 1737.24 2026.52 © 72,32 8.63
9/5/91 1945.3 1750.47 2031.41 70.24 9.32 .
9/6/91 1899.5 1761.82 2022.20 65.10 - 6.75
9/9/91 1927.2 1771.90 2019.94 62.01 8.30
9/10/91 1942.5 1779.99 2021.16 *60.29 9.16
9/11/91 1959.3 *1786.17 2025.67 59.88 10.11
8/12/91 1964.4 1791.72 2029.86 59.53 10.39
9/13/91» 1723.8 1742.28 2050.53 77.06 -3.13
9/16/91 1850.1 1742.97 2043.23 75.07 3.97
9/17/91 1891.5 1748.32 2037.66 72.34 6.30
9/18/91 1868.3 1751.14 2031.76 70.16 4.99
9/19/91 1823.0 1747.57 2027.28 69.93 2.45
9/20/91 2047.7 1741.03 2051.62 77.65 15.07
9/23/91 1882.5 1744.54 2046,.65 75.53 5.79
9/24/91 1867.4 1746.62 2041.75 73.78 4.94
9/25/91 1794.5 1739.18 2039.71 75.13 0.84
9/27/91 1796.9 1733.37 2037.10 75.93 0.98
9/30/91 1817.2 1731.22 2033.33° 75.53 2.12
10/1/91 1824.2 1730.23 2029,.49 74.81 2.51
10/2/91 1848.1 1731.56 2025.61 73.51 3.86

Response Factor, FID A, September 1991,

* See explanation included in daily QC folder with chromatogr




Table L-8. Daily Calibration Checks for Speciated NMOC
Response Factor, FID B, September 1991,

DETECTOR B:

Monthly Response:-

DATES DAILY
RESPONSE
(AC/nl=C)

8/29/91 1637.0

8/29/91 1597. 4

8/29/91 1605.8

8/30/91 1487.8

9/3/91 1520.2
9/4/91 1576.2
9/5/91 1588.6
9/6/91 1558.9
9/9/91 1569. 4

9/10/91 1582.3

9/11/91 1595.1

9/12/91 1609.4

9/13/91*%  1435.6

9/16/91 1511.2

9/17/91 1539.9

9/18/91 1516.8

9/19/91 1476.1

9/20/91 1445.7

9/23/91 1529.1

9/24/91 1502.4

9/25/91 1476.0

9/27/91 1455,1

9/30/91 1499.0

10/1/91  1488.80

10/2/91 1516.5

* See explanation included in

1602.87

2s
Low

1636.97
1561.14

- 1571.64

1451.87
1444.12
1458.34
1469.80
1475.14
1481.12
1487.09
1492.38
1496.5%5
1456.14
1452.49
1454.34
1452.86

1443.87 .

1429.65
1431.70
1430.84
1426.52

1419.52

1419.47
1418.49
1420.03

AC/nl-c

RANGE
High

1636.97
1673.18
1655.11
1712.09
1695.12
1683.09
1676.74
1667.81
1661.36
1657.60
1656.45
1658.12
1676.72
1672.48
1667.61
1663.58
1662.90
1665.15
1661.18
1657.64
1655.46
1654.65
1651.38
1648.438
1645.58

CUMULATIVE
STD.DEV.

28.01
20.87
65.06
62.75
56.19
51.74
48,17
45.06
42.63
41.02
40.39
55.14
55.00
53.32
52.68
54.76

56.39

RF %

DIFF

From Monthly

daily ocC folder‘with chro

2.13
-0.34

0.18
-7.18
-5.16
=1.67
~-0.89
=-2.74
-2.09
-1.28
=0.48

0.41
10.44
-5.72
-3.93
-5.37
-7.91
-9.81
-4.60
-6.27
=-7.92
-9.22
-6.48
~7.12
-5.39
matogr




Table L-9. Daily Calibration Checks for Speciated NMOC
Response Factor, FID A, October 1991.

DETECTOR A:
Monthly Response:
.DATES DAILY
RESPONSE
(AC/nl-C)
10/3/91 1923.6
10/3/91 1862.6
©10/3/91 1935.5
10/4/91 1786.7

10/7/91 1999.0
10/8/91 1839.9
10/9/91 1901.1
10/11/91 1914.9
10/14/91  1955.2
10/15/91 1940.6
10/16/91  1917.5
10/18/91  1916.3
10/21/91  1884.5
10/25/91 1881.3
10/28/91  1899.0
10/29/91  1861.5

1933.3 AC/nl-C

25 RANGE
Low High
1923.59 1923.59
1806.90 1979.32
1829.06 1985.41
1740.71 2013.50
1740.74 2062.23
1738.90 2043.53
1753.39 2031.87
1765.54 2025.29
1774.20 2029.91
1782.93 2028.90
1790.08- 2023.85
1796.17 2019.32
1798.36 2013.55
- 1799.98 2008.41
1803.39 2004.31
1801.87 2000.54

CUMULATIVE
STD.DEV.

43.11
39.09
68.20
80.37
76.16
69.62
64.94
63.93
'61.49
58.44
55.79
+53.80
52.11
50.23
49,67

RF %DIFF
From Monthly

=-0.50
~-3.66
0.1l1
-7.58
3.40
-4.83
-1.67
-0.95
1.13
0.38
=0.82
-0.88
=-2.52
-2.69
-1.77
-3.71.



Table L-10. JDaily Calibration Checks for Speciated NMOC
Response Factor, FID B, October 1991.

. DETECTOR B:
Monthly Response:

DATES DAILY
RESPONSE
(AC/nl=-C)

10/3/91 1533.8

10/3/91 1507.8

10/3/91 1553.6

10/4/91 1454.3

10/7/91 1625.4

10/8/91 1495.0

10/9/91 1541.9

10/11/91 1562.9

10/14/91 1578.4
10/15/91 1572.1
10/16/91 1544.0

10/18/91 1548.2 -

10/21/91  1497.0
10/25/91  1505.7
10/28/91 1532.5
10/29/91  1513.9

1553.2 AC/nl-C

25 RANGE

Low High
1533.81 1533.81
1484.02 1557.59
1485.79 1577.69
1426.33 1598.43
1409.40 1660.57
1411.34 1645.30
1422.98 1637.54
1432.37 1636.31
1439.43 1639.04
1446.16 1638.88
1451.24 1634.08
1455.89 1630.34
1452.23 1626.91
1451.31 1623.00
1454.08 1619.60
1454.64 1616.18

CUMULATIVE
STD.DEV,

18.39
22.98
43.02
62.79
58.49
53.64
50.98
49.90
48.18
45.71
43.61
43.67
42.92
. 41.38
40.39

RF %DIFF
From Monthly

-1.725
-2.92
0.03
-6.37
4.65
~-3.75
-0.73
0.62
1.62
1.22
-0.59
-0.32
-3.62
-3.06
-1.33
-2.53




APPENDIX M

SPECIATED NMOC AUDIT RESULTS



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY
RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

Mail Drop 84
Phone: (919) 541-2829

January 29, 1992

Ms. Terri Sampson

Radian Corporation

3200 E. Chapel Hill Rd.

P. 0. Box 13000

Research Triangle Park, NC 27709

Dear Terri:

~ Enclosed is a table that contains your results for the analysis of the
audit mixture prepared in canister 01534 using the NIST traceable mixture from
cylinder CC83778. Also included are the results obtained on our gc system
(GKPRB) and those obtained by another laboratory (Lab B) that Tikewise analyzed
this audit mixture. With the possible exception of the n-octane results reported
by Lab B, all laboratories compared quite well, -

[f you have any questions, please call. At your convenience, I would Jike
to receive your speciated results for the nine NMOC 91 samples analyzed by our
laboratory in November-1991,

Sincerely yours,

@%ﬂ%
William A. Lonneman

Research Chemist
Gas Kinetics & Photochemistry Research Branch

Enclosure




ANALYSIS RESULTS FOR AUDIT CANISTER 01534
COMPOUND CONCENTRATIONS ppbC

AUDIT  GKPRB RADIAN  Lab B GKPRB

COMPOUND Conc. - 7/10/91 7/23/91 9/10/91 10/26/91
ETHANE 9.4 10.7 8.0 10.9 10.5
PROPANE 15.3 16..1 16.2 17.9 15.5
[SOBUTANE 20.4 21.2 21.5 22.9 20.4
n-BUTANE 20.8 21.0 28.3 - 22.7 20.1
ISOPENTANE 25.5 25.5 26.0 27.3 25.2
n-PENTANE 25.5 25.8 28.1 27.0 24.6
3-METHYLPENTANE 30.0 29.8 30.8 31.1 27.4
n-HEXANE 30.0 29.5 32.0 29.4 28.5
BENZENE - 31.2 30.3 30.8 29.5 29.4
n-HEPTANE 35.0 34.3 36.0 31.3 32.6
TOLUENE 35.0 33.7 35.4 29.4 32.9
n-QCTANE 40.0 37.7 40.4 28.6 36.1
0-XYLENE 38.4 34.5 36.5 34.0 32.4




"MEMORANDUM

TO: Howard Crist
’ U.S. Environmental Protection Agency
RMEB/QAD/AREAL (MD-77B)

FROM.: Terri L. Sampson
- Radian Corporation

DATE: March 6, 1992
'SUBJECT: GC/FID results for 1991 Non-Methane Hydrocarbon analytical audit;. '

The results for 2 audits done during the 1991 sampling season are attached. Results for
several compounds are being reported at unexpectedly low levels (<1 ppbV species). I
suspect something happened during the audit preparation.

Please send me the spiked values or contact me with any questions regarding these
results.

Attachments

cc: Neil Berg (EPA)
Bob McAllister (Radian)
Ray Merrill (Radian)
Phyllis O’Hara (Radian)




RADIAN  0c AR CANISTER ANALYSIS

comPomavioN SPECIATED NMOC

SITE CODE: B4 AUDIT ' DATE SAMPLED: NA
SAMPLE D # " DATE ANALYZED: 10/718/91
CANISTER NO.: 0&3 ‘ SAMPLE FOOTNOTES: None
CONCENTRAT 1ON
COMPOUND (ppbV-C) (ppbVv)
ETHANE 38.9 19.5
PROPANE 61.3 20.4
ISOBUTANE . 81.4 20.4
N-BUTANE 80.5 20.1
1SOPENTANE 9.9 T 20.0
N-PENTANE 99.0 19.8
3-METHYLPENTANE 119 . 20
N=HEXANE 120 20
SENZENE 120 20
N-HEPTANE . 138 20
TOLUENE 136 19
N-OCTANE 154 19
P-XYLENE + M-XYLENE 3.0 0.4
0-XYLENE 138 17
UNIDENTIFIED vOC - 2.2 0.4
N-PROPYLBENZENE 3.2 0.4
M-ETHYLTOLUENE 10.0 1.1
P~ETHYLTOLUENE 3.7 0.4
1,3,5-TRIMETHYLBENZENE : 7.2 0.8
O-ETHYLTOLUENE | 4.9 0.5
1,2,4-TRIMETHYLBENZENE 12.6 1.4
N-DECANE 1.7 0.2
1,2,3-TRIMETHYLBENZENE 1.9 0.2
1-UNDECENE 1.4 0.1
N -UNDECANE 3.2 0.3
DODECENE 0.8 0.1
N-DODECANE - 1.3 0.1
N-TRIDECANE 1.5 0.1

TNMHC . 1440




CORMPORATION

VOC AIR CANISTER ANALYSIS

SPECIATED NMOC

SITE CODE: CB4 AWDIT
SAMPLE 1D: #2
CANISTER NO.: 383

DATE SAMPLED: 10/16/91
DATE ANALYZED: 10/25/91
SAMPLE FOOTNOTES: None

CONCENTRATION

- COMPOUND ¢ ppbv-C) (ppbv)
ISOPENTANE 2.4 4.9
3-METHYLPENTANE 28.6 4.8
BENZENE 28.7 . “.8
TOLUENE '33.7 4.8
P-XYLENE + M-XYLENE 66,2 8.3
0-XYLENE ) 33.4 4,2
UNIDENTIFIED voC 0.9 0.1
N-PROPYLBENZENE 1.7 0.2
M- ETHYL TOLUENE 9.7 1.1
1,3,5-TRINETHYLBENZENE 6.2 0.5
0-ETHYLTOLUENE 2.9 0.3 .
1,2,4-TRIMETHYLBENZENE 7.0 0.8
N-DECANE 0.9 0.1
1,2,3-TRIMETHYLBENZENE 0.9 _ 0.1
1-UNDECENE 1.0 0.1
N-UNDECANE 2.1 0.2
N-TRIDECANE 2.5 0.2
UNIDENTIFIED voOC 6.6 1.1
TETRADECENE 5.1 0.4
N- TETRADECANE 7.7 0.6
TNMHE

268




VAR _,J ,f
i m UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%L wo‘ed\o* ATMOSPHERIC RESEARCH AND EXPOSURE ASSESSMENT LABORATORY
RESEARCH TRIANGLE PARK
NORTH CAROLINA 27711

March 16, 1992

" MEMORANDUM
SUBJECT: UATMP Audit Canister Results
FROM: Howard L. Crist Ayc |
Quality Assurance Support Branch
QATSD, AREAL (MD-77B)
T0: Neil J. Berg Jr.
Office of Air Quality Planning and Standards (MD-14)

The attached tables lists the data from two audits of the UATMP in 1991
using selected VOCS in 6 /canisters. All results were well within the
expected accuracy for the analyses.

Mitchell
Sampson (Radian)

Caviston (ManTech)
Bousquet (ManTech)

cc:

ZJKE:

T

Lz i)




UATMP Audit Canister Results

I.D. #1
Canister No. 063
Date Analyzed 10/18/91

ppbv
. Conc, Conc. .
Compound Spiked . Reported . Differences, %
Ethane 18.9 . . 19.5 3.2
Propane 20.5 20.4 -0.5
Isobutane . 20.4 20.4 0.0
n-Butane 20.9 20.1 ~-3.8
Isopentane 20.3 20.0 -1.5
n-Pentane 20.4 19.8 -2.9
3-Methylpentane 20.0 20 0.0
n-Hexane ' 20.0 20 0.0
Benzene 20.7 20 -3.4
n-Heptane 20.0 20 0.0
n-Octane 19.8 19 -4.0
“Toluene . 19.9 19 -4.5
o-Xylene . 19.3 17 -12




UATMP Audit Canister Results

I1.D. # 2
Canister No. 883
Date Analyzed 10/25/91

ppby . .

Concen. Concen.
Compound - Spiked Reported Difference, %
Isopentane 5.0 4.9 -2.0
3-Methylpentane 4.8 4.8 0.0
Benzene 5.0 4.8 -4.0
Toluene 4.7 4.81 2.1
m-Xylene 5.0 8.3 -14
p-Xylene 4.6 1
o-Xylene 4.9 4.2 -14

1 - reported as p-Xylene + m-Xylene :




APPENDIX N °

SPECIALTED NMOC ANALYTICAL RESULTS
(Obtain from Neil Berg, U.S. EPA)
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