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Supplementary Appendices 

Appendix 1. References used for emissions factor (EF) summaries in the Smoke Emissions 

Repository Application. The underlying database contains additional references compiled by 

Lincoln et al. (2014) and others that were not used in EF summaries, generally because they 

summarized other research and contained redundant values.  
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Appendix 2: Analysis of variance tests of pollutant emissions factors (EF) categorized by 

combustion phase (CombPhase), regional vegetation type (regionalVegetationType) and fuel 

category (fuelCategory). Due to unequal sample sizes and data gaps, tests were not possible for 

every category by pollutant. Tables 1 and 3 provide definitions of combustion phase, regional 

vegetation type and fuel category codes.  

Carbon dioxide (CO2) 

Combustion Phase 
Record Count by Phase 

Phase Freq 
F 286 
R 20 
S 127 

 
Summary Statistics 

Min. 1st Qu. Median Mean 3rd Qu. Max. 
1005 1567 1641 1613 1704.98 1932.8 

 
ANOVA of Combustion Phase 

 Df Sum Sq Mean Sq F value Pr(>F) 
CombPhase 2 3564305 1782152.43 136.943 0 
Residuals 430 5595950 13013.84 NA NA 

Tukey Combustion Phase 

Comparison Estimate Conf.low Conf.high ADI.p.value 
R-F -342.124 -404.179 -280.069 0 
S-F -146.196 -174.805 -117.587 0 
S-R 195.928 131.384 260.472 0 

 
Regional Vegetation Type Type 
ANOVA of Regional Vegetation Type 

 Df Sum Sq Mean Sq 
F 

value Pr(>F) 
regionalVegetationType 4 310605.2 77651.31 2.728 0.029 



Residuals 477 13575207.3 28459.55 NA NA 
Tukey Regional Vegetation Type 

Comparison Estimate Conf.low Conf.high ADI.p.value 
SE pine-N conifer -68.241 -215.613 79.130 0.711 
SE shrub-N conifer 80.059 -103.312 263.430 0.754 
W conifer-N conifer -35.602 -177.765 106.561 0.960 
W shrub-N conifer -37.650 -184.319 109.019 0.956 
SE shrub-SE pine 148.301 19.672 276.929 0.015 
W conifer-SE pine 32.639 -23.314 88.593 0.500 
W shrub-SE pine 30.591 -35.983 97.166 0.717 
W conifer-SE shrub -115.661 -238.288 6.965 0.075 
W shrub-SE shrub -117.709 -245.532 10.114 0.088 
W shrub-W conifer -2.048 -56.123 52.027 1.000 

 
Fuel Category 
ANOVA of Fuel Category 

 Df Sum Sq Mean Sq F value Pr(>F) 
fuelCategory 7 1277429 182489.87 6.577 0 
Residuals 540 14983736 27747.66 NA NA 

Tukey Fuel Category 

Comparison Estimate Conf.low Conf.high ADI.p.value 
Grass-Duff 191.464 35.436 347.491 0.005 
MC-Duff 205.059 69.439 340.678 0.000 
Mixedwood-Duff 208.000 42.993 373.007 0.003 
Pine_needles-Duff 91.752 -59.908 243.412 0.592 
Pine_under-Duff 240.769 99.095 382.442 0.000 
Shrub-Duff 178.557 43.913 313.201 0.002 
Slash-Duff 145.914 12.296 279.532 0.021 
MC-Grass 13.595 -89.474 116.663 1.000 
Mixedwood-Grass 16.537 -122.954 156.027 1.000 
Pine_needles-Grass -99.712 -223.127 23.703 0.216 
Pine_under-Grass 49.305 -61.608 160.219 0.878 
Shrub-Grass -12.907 -114.688 88.875 1.000 
Slash-Grass -45.549 -145.969 54.870 0.866 
Mixedwood-MC 2.942 -113.272 119.156 1.000 
Pine_needles-MC -113.307 -209.635 -16.978 0.009 



Pine_under-MC 35.710 -43.976 115.396 0.873 
Shrub-MC -26.501 -92.890 39.887 0.927 
Slash-MC -59.144 -123.426 5.138 0.097 
Pine_needles-Mixedwood -116.249 -250.836 18.339 0.148 
Pine_under-Mixedwood 32.769 -90.457 155.994 0.993 
Shrub-Mixedwood -29.443 -144.517 85.631 0.994 
Slash-Mixedwood -62.086 -175.958 51.786 0.714 
Pine_under-Pine_needles 149.017 44.337 253.697 0.000 
Shrub-Pine_needles 86.806 -8.144 181.755 0.102 
Slash-Pine_needles 54.163 -39.327 147.652 0.646 
Shrub-Pine_under -62.212 -140.225 15.802 0.231 
Slash-Pine_under -94.855 -171.084 -18.626 0.004 
Slash-Shrub -32.643 -94.840 29.554 0.752 
 

Carbon monoxide (CO) 

Combustion Phase 
Record Count by Phase 

x Freq 
F 295 
R 29 
S 138 

Summary Statistics 

Min. 1st Qu. Median Mean 3rd Qu. Max. 
2.8 59.25 82.38 95.36 122.69 358 

ANOVA of Combustion Phase 

 Df Sum Sq Mean Sq F value Pr(>F) 
CombPhase 2 775559.8 387779.922 300.423 0 
Residuals 459 592467.4 1290.779 NA NA 

Tukey Combustion Phase 

Comparison Estimate Conf.low Conf.high ADI.p.value 
R-F 135.664 119.224 152.104 0 
S-F 66.845 58.132 75.557 0 
S-R -68.820 -86.076 -51.563 0 

 



Regional Vegetation Type 
ANOVA of Regional Vegetation Type 

 Df Sum Sq Mean Sq F value Pr(>F) 
regionalVegetationType 5 69363.67 13872.73 4.358 0.001 
Residuals 547 1741068.28 3182.94 NA NA 

Tukey Regional Vegetation Type 

Comparison Estimate Conf.low Conf.high ADI.p.value 
SE grass-N conifer -18.560 -81.755 44.635 0.960 
SE pine-N conifer 17.097 -33.824 68.018 0.930 
SE shrub-N conifer -13.232 -76.427 49.963 0.991 
W conifer-N conifer 26.594 -23.045 76.234 0.644 
W shrub-N conifer 9.595 -41.099 60.290 0.994 
SE pine-SE grass 35.657 -7.394 78.708 0.169 
SE shrub-SE grass 5.328 -51.717 62.372 1.000 
W conifer-SE grass 45.154 3.627 86.682 0.024 
W shrub-SE grass 28.155 -14.628 70.939 0.414 
SE shrub-SE pine -30.329 -73.380 12.722 0.335 
W conifer-SE pine 9.498 -8.499 27.494 0.658 
W shrub-SE pine -7.501 -28.232 13.229 0.906 
W conifer-SE shrub 39.827 -1.701 81.354 0.069 
W shrub-SE shrub 22.828 -19.956 65.611 0.648 
W shrub-W conifer -16.999 -34.345 0.347 0.059 

 
Fuel Category 
ANOVA of Fuel Category 

 Df Sum Sq Mean Sq F value Pr(>F) 
fuelCategory 6 153721.5 25620.256 8.212 0 
Residuals 577 1800081.9 3119.726 NA NA 

Tukey Fuel Category 

Comparison Estimate Conf.low Conf.high ADI.p.value 
SE grass-N conifer -18.560 -81.755 44.635 0.960 
SE pine-N conifer 17.097 -33.824 68.018 0.930 
SE shrub-N conifer -13.232 -76.427 49.963 0.991 
W conifer-N conifer 26.594 -23.045 76.234 0.644 
W shrub-N conifer 9.595 -41.099 60.290 0.994 
SE pine-SE grass 35.657 -7.394 78.708 0.169 



SE shrub-SE grass 5.328 -51.717 62.372 1.000 
W conifer-SE grass 45.154 3.627 86.682 0.024 
W shrub-SE grass 28.155 -14.628 70.939 0.414 
SE shrub-SE pine -30.329 -73.380 12.722 0.335 
W conifer-SE pine 9.498 -8.499 27.494 0.658 
W shrub-SE pine -7.501 -28.232 13.229 0.906 
W conifer-SE shrub 39.827 -1.701 81.354 0.069 
W shrub-SE shrub 22.828 -19.956 65.611 0.648 
W shrub-W conifer -16.999 -34.345 0.347 0.059 

 
Methane (CH4) 

Combustion Phase 
Record Count by Phase 
x Freq 
F 249 
R 20 
S 116 

Summary Statistics 

Min. 1st Qu. Median Mean 3rd Qu. Max. 
0 1.94 3.24 4.51 6.66 24.1 

ANOVA of Combustion Phase 

 Df Sum Sq Mean Sq F value Pr(>F) 
CombPhase 2 2719.959 1359.979 240.955 0 
Residuals 382 2156.051 5.644 NA NA 

Tukey Combustion Phase 

Comparison Estimate Conf.low Conf.high ADI.p.value 
R-F 7.409 6.110 8.709 0 
S-F 5.136 4.507 5.764 0 
S-R -2.274 -3.627 -0.921 0 

 
Regional Vegetation Type Type 
ANOVA of Regional Vegetation Type 

 Df Sum Sq Mean Sq F value Pr(>F) 
regionalVegetationType 6 611.234 101.872 9.249 0 
Residuals 323 3557.755 11.015 NA NA 

Tukey Regional Vegetation Type 

Comparison Estimate Conf.low Conf.high ADI.p.value 



SE grass-N conifer 0.132 -4.539 4.803 1.000 
SE pine-N conifer 2.441 -1.294 6.176 0.456 
SE shrub-N conifer -0.019 -4.514 4.476 1.000 
W conifer-N conifer 2.822 -0.728 6.372 0.220 
W duff-N conifer 7.733 2.120 13.347 0.001 
W shrub-N conifer -0.203 -4.009 3.603 1.000 
SE pine-SE grass 2.309 -1.086 5.704 0.405 
SE shrub-SE grass -0.151 -4.367 4.066 1.000 
W conifer-SE grass 2.690 -0.500 5.881 0.162 
W duff-SE grass 7.602 2.208 12.995 0.001 
W shrub-SE grass -0.334 -3.807 3.139 1.000 
SE shrub-SE pine -2.460 -5.608 0.688 0.238 
W conifer-SE pine 0.381 -1.139 1.902 0.990 
W duff-SE pine 5.292 0.686 9.899 0.013 
W shrub-SE pine -2.644 -4.692 -0.596 0.003 
W conifer-SE shrub 2.841 -0.085 5.767 0.063 
W duff-SE shrub 7.752 2.511 12.994 0.000 
W shrub-SE shrub -0.184 -3.416 3.048 1.000 
W duff-W conifer 4.911 0.453 9.369 0.020 
W shrub-W conifer -3.025 -4.712 -1.337 0.000 
W shrub-W duff -7.936 -12.601 -3.271 0.000 

 
Fuel Category 
ANOVA of Fuel Category 

 Df Sum Sq Mean Sq F value Pr(>F) 
fuelCategory 8 1109.206 138.651 13.726 0 
Residuals 366 3697.066 10.101 NA NA 

Tukey Fuel Category 

Comparison Estimate Conf.low Conf.high ADI.p.value 
Duff-CWD -2.346 -7.165 2.474 0.846 
Grass-CWD -8.974 -13.094 -4.853 0.000 
MC-CWD -5.788 -9.421 -2.155 0.000 
Mixedwood-CWD -7.399 -11.494 -3.305 0.000 
Pine_shrub-CWD -9.293 -14.112 -4.473 0.000 
Pine_under-CWD -8.367 -12.108 -4.627 0.000 
Shrub-CWD -7.939 -11.665 -4.214 0.000 



Slash-CWD -5.874 -9.558 -2.190 0.000 
Grass-Duff -6.628 -10.579 -2.677 0.000 
MC-Duff -3.442 -6.882 -0.003 0.050 
Mixedwood-Duff -5.054 -8.978 -1.130 0.002 
Pine_shrub-Duff -6.947 -11.622 -2.272 0.000 
Pine_under-Duff -6.022 -9.575 -2.468 0.000 
Shrub-Duff -5.594 -9.132 -2.056 0.000 
Slash-Duff -3.528 -7.022 -0.035 0.046 
MC-Grass 3.186 0.822 5.549 0.001 
Mixedwood-Grass 1.574 -1.452 4.600 0.792 
Pine_shrub-Grass -0.319 -4.270 3.632 1.000 
Pine_under-Grass 0.606 -1.919 3.132 0.998 
Shrub-Grass 1.034 -1.470 3.538 0.934 
Slash-Grass 3.099 0.658 5.541 0.003 
Mixedwood-MC -1.612 -3.930 0.706 0.428 
Pine_shrub-MC -3.505 -6.944 -0.065 0.042 
Pine_under-MC -2.579 -4.191 -0.967 0.000 
Shrub-MC -2.152 -3.729 -0.574 0.001 
Slash-MC -0.086 -1.563 1.390 1.000 
Pine_shrub-Mixedwood -1.893 -5.817 2.031 0.853 
Pine_under-Mixedwood -0.968 -3.451 1.516 0.953 
Shrub-Mixedwood -0.540 -3.001 1.921 0.999 
Slash-Mixedwood 1.525 -0.872 3.923 0.555 
Pine_under-Pine_shrub 0.926 -2.628 4.479 0.996 
Shrub-Pine_shrub 1.353 -2.185 4.891 0.958 
Slash-Pine_shrub 3.419 -0.075 6.912 0.061 
Shrub-Pine_under 0.428 -1.384 2.239 0.998 
Slash-Pine_under 2.493 0.769 4.217 0.000 
Slash-Shrub 2.065 0.373 3.758 0.005 

 
Nitrogen oxides (NOx) 

Combustion Phase 
Record Count by Phase 
x Freq 
F 63 
R 11 
S 17 



Summary Statistics 

Min. 1st Qu. Median Mean 3rd Qu. Max. 
0.03 1.66 2.67 2.69 3.25 7.6 

ANOVA of Combustion Phase 

 Df Sum Sq Mean Sq F value Pr(>F) 
CombPhase 2 3.291 1.646 0.816 0.446 
Residuals 88 177.519 2.017 NA NA 

Tukey Combustion Phase 

Comparison Estimate Conf.low Conf.high ADI.p.value 
R-F -0.260 -1.367 0.846 0.841 
S-F -0.477 -1.403 0.448 0.439 
S-R -0.217 -1.527 1.093 0.918 

 
Regional Vegetation Type 
ANOVA of Regional Vegetation Type 

 Df Sum Sq Mean Sq F value Pr(>F) 
regionalVegetationType 5 7.825 1.565 0.746 0.592 
Residuals 76 159.428 2.098 NA NA 

Tukey Regional Vegetation Type 

Comparison Estimate Conf.low Conf.high ADI.p.value 
SE grass-N conifer 0.633 -3.232 4.499 0.997 
SE pine-N conifer -0.595 -3.729 2.538 0.994 
SE shrub-N conifer -0.044 -3.711 3.623 1.000 
W conifer-N conifer -0.309 -3.589 2.971 1.000 
W shrub-N conifer 0.037 -3.027 3.102 1.000 
SE pine-SE grass -1.229 -3.842 1.385 0.742 
SE shrub-SE grass -0.677 -3.911 2.557 0.990 
W conifer-SE grass -0.943 -3.730 1.845 0.920 
W shrub-SE grass -0.596 -3.127 1.935 0.983 
SE shrub-SE pine 0.552 -1.759 2.862 0.982 
W conifer-SE pine 0.286 -1.341 1.913 0.995 
W shrub-SE pine 0.633 -0.499 1.764 0.579 
W conifer-SE shrub -0.265 -2.771 2.240 1.000 
W shrub-SE shrub 0.081 -2.135 2.297 1.000 
W shrub-W conifer 0.347 -1.143 1.837 0.984 

 



Fuel Category 
ANOVA of Fuel Category 

 Df Sum Sq Mean Sq F value Pr(>F) 
fuelCategory 3 76.818 25.606 7.548 0 
Residuals 91 308.709 3.392 NA NA 

Tukey Fuel Category 

Comparison Estimate Conf.low Conf.high ADI.p.value 
Pine_under-Duff 1.025 -1.085 3.136 0.583 
Shrub-Duff 2.726 0.900 4.552 0.001 
Slash-Duff 1.655 -0.393 3.703 0.156 
Shrub-Pine_under 1.701 0.294 3.108 0.011 
Slash-Pine_under 0.630 -1.056 2.315 0.762 
Slash-Shrub -1.071 -2.383 0.241 0.149 

 
Particulate matter (PM) 

Combustion Phase 
Record Count by Phase 

x Freq 
F 44 
R 15 
S 40 

Summary Statistics 

Min. 1st Qu. Median Mean 3rd Qu. Max. 
2.1 7.15 13.8 14.94 19.65 58.3 

ANOVA of Combustion Phase 

 Df Sum Sq Mean Sq F value Pr(>F) 
CombPhase 2 3025.839 1512.920 20.399 0 
Residuals 96 7119.898 74.166 NA NA 

Tukey Combustion Phase 

Comparison Estimate Conf.low Conf.high ADI.p.value 
R-F 13.964 7.834 20.093 0.000 
S-F 9.503 5.024 13.982 0.000 
S-R -4.461 -10.668 1.746 0.206 

 



Regional Vegetation Type 
ANOVA of Regional Vegetation Type 

 Df Sum Sq Mean Sq F value Pr(>F) 
regionalVegetationType 4 9210.836 2302.709 11.368 0 
Residuals 242 49021.466 202.568 NA NA 

 
Tukey Regional Vegetation Type 

Comparison Estimate Conf.low Conf.high ADI.p.value 
SE pine-SE grass 9.832 -29.595 49.259 0.959 
SE shrub-SE grass 3.088 -38.403 44.578 1.000 
W conifer-SE grass 4.336 -34.937 43.608 0.998 
W shrub-SE grass 20.134 -19.381 59.649 0.628 
SE shrub-SE pine -6.744 -21.426 7.938 0.714 
W conifer-SE pine -5.496 -11.532 0.540 0.093 
W shrub-SE pine 10.302 2.851 17.753 0.002 
W conifer-SE shrub 1.248 -13.014 15.511 0.999 
W shrub-SE shrub 17.046 2.130 31.963 0.016 
W shrub-W conifer 15.798 9.212 22.384 0.000 

 
Fuel Category 
ANOVA of Fuel Category 

 Df Sum Sq Mean Sq F value Pr(>F) 
fuelCategory 5 8941.545 1788.309 8.822 0 
Residuals 263 53311.565 202.706 NA NA 

Tukey Fuel Category 

Comparison Estimate Conf.low Conf.high ADI.p.value 
Mixedwood-Grass 18.800 -14.573 52.173 0.588 
Pine_needles-Grass 4.884 -13.346 23.114 0.972 
Pine_under-Grass 13.769 -4.292 31.829 0.247 
Shrub-Grass 18.040 0.482 35.598 0.040 
Slash-Grass 4.861 -12.182 21.904 0.964 
Pine_needles-Mixedwood -13.916 -43.736 15.904 0.763 
Pine_under-Mixedwood -5.031 -34.748 24.685 0.997 
Shrub-Mixedwood -0.760 -30.173 28.654 1.000 
Slash-Mixedwood -13.939 -43.048 15.170 0.742 
Pine_under-Pine_needles 8.885 -1.196 18.966 0.119 



Shrub-Pine_needles 13.156 4.006 22.306 0.001 
Slash-Pine_needles -0.023 -8.141 8.096 1.000 
Shrub-Pine_under 4.272 -4.536 13.079 0.732 
Slash-Pine_under -8.907 -16.637 -1.177 0.014 
Slash-Shrub -13.179 -19.648 -6.710 0.000 

 
Particulate matter less than 2.5 microns (PM2.5 ) 

Combustion Phase 
Record Count by Phase 

x Freq 
F 176 
R 15 
S 49 

Summary Statistics 

Min. 1st Qu. Median Mean 3rd Qu. Max. 
1.1 8.18 13.08 17.63 22.44 89.95 

ANOVA of Combustion Phase 

 Df Sum Sq Mean Sq F value Pr(>F) 
CombPhase 2 7955.672 3977.836 21.877 0 
Residuals 237 43093.974 181.831 NA NA 

Tukey Combustion Phase 

Comparison Estimate Conf.low Conf.high ADI.p.value 
R-F 19.95 11.396 28.505 0.000 
S-F 9.50 4.363 14.637 0.000 
S-R -10.45 -19.835 -1.065 0.025 

 
Regional Vegetation Type 
ANOVA of Regional Vegetation Type 

 Df Sum Sq Mean Sq F value Pr(>F) 
regionalVegetationType 4 9727.78 2431.945 9.73 0 
Residuals 275 68730.90 249.931 NA NA 

Tukey Regional Vegetation Type 

Comparison Estimate Conf.low Conf.high ADI.p.value 
SE pine-SE grass 9.449 -2.384 21.282 0.185 
SE shrub-SE grass 0.940 -16.783 18.663 1.000 



W conifer-SE grass -4.214 -16.417 7.988 0.878 
W shrub-SE grass 4.948 -8.070 17.966 0.835 
SE shrub-SE pine -8.509 -22.752 5.733 0.473 
W conifer-SE pine -13.664 -19.800 -7.527 0.000 
W shrub-SE pine -4.501 -12.131 3.128 0.486 
W conifer-SE shrub -5.154 -19.705 9.396 0.867 
W shrub-SE shrub 4.008 -11.233 19.249 0.951 
W shrub-W conifer 9.162 0.971 17.353 0.020 

 
Fuel Category 
ANOVA of Fuel Category 

 Df Sum Sq Mean Sq F value Pr(>F) 
fuelCategory 6 12412.49 2068.748 8.974 0 
Residuals 301 69386.90 230.521 NA NA 

Tukey Fuel Category 

Comparison Estimate Conf.low Conf.high ADI.p.value 
Grass-Duff -7.296 -26.811 12.220 0.925 
MC-Duff -5.768 -28.302 16.767 0.988 
Mixedwood-Duff -9.839 -29.814 10.136 0.767 
Pine_under-Duff -0.919 -17.467 15.628 1.000 
Shrub-Duff 3.961 -12.659 20.581 0.992 
Slash-Duff -12.690 -29.523 4.143 0.279 
MC-Grass 1.528 -17.987 21.043 1.000 
Mixedwood-Grass -2.543 -19.037 13.950 0.999 
Pine_under-Grass 6.376 -5.742 18.495 0.707 
Shrub-Grass 11.257 -0.961 23.474 0.093 
Slash-Grass -5.394 -17.900 7.111 0.861 
Mixedwood-MC -4.071 -24.046 15.904 0.997 
Pine_under-MC 4.848 -11.699 21.396 0.977 
Shrub-MC 9.729 -6.891 26.349 0.591 
Slash-MC -6.922 -23.755 9.911 0.886 
Pine_under-Mixedwood 8.920 -3.926 21.765 0.379 
Shrub-Mixedwood 13.800 0.861 26.739 0.028 
Slash-Mixedwood -2.851 -16.062 10.360 0.995 
Shrub-Pine_under 4.880 -1.619 11.379 0.283 
Slash-Pine_under -11.771 -18.796 -4.746 0.000 



Slash-Shrub -16.651 -23.845 -9.457 0.000 
 

Sulphur dioxide (SO2) 

Combustion Phase 
Record Count by Phase 

x Freq 
F 106 
R 1 
S 18 

Summary Statistics 

Min. 1st Qu. Median Mean 3rd Qu. Max. 
0 0.64 1.02 1.12 1.42 3.42 

ANOVA of Combustion Phase 

 Df Sum Sq Mean Sq F value Pr(>F) 
CombPhase 2 5.691 2.846 5.929 0.003 
Residuals 122 58.555 0.480 NA NA 

Tukey Combustion Phase 

Comparison Estimate Conf.low Conf.high ADI.p.value 
R-F 1.640 -0.011 3.292 0.052 
S-F 0.458 0.039 0.877 0.028 
S-R -1.182 -2.871 0.507 0.225 

 
Regional Vegetation Type 
ANOVA of Regional Vegetation Type 

 Df Sum Sq Mean Sq F value Pr(>F) 
regionalVegetationType 2 8.189 4.095 15.374 0 
Residuals 88 23.437 0.266 NA NA 

Tukey Regional Vegetation Type 

Comparison Estimate Conf.low Conf.high ADI.p.value 
W conifer-SE pine 0.401 -0.024 0.825 0.068 
W shrub-SE pine -0.257 -0.710 0.196 0.371 
W shrub-W conifer -0.658 -0.945 -0.370 0.000 

 



Fuel Category 
ANOVA of Fuel Category 

 Df Sum Sq Mean Sq F value Pr(>F) 
fuelCategory 4 10.129 2.532 6.059 0 
Residuals 102 42.626 0.418 NA NA 

Tukey Fuel Category 

Comparison Estimate Conf.low Conf.high ADI.p.value 
Grass-Duff -0.465 -1.435 0.504 0.672 
MC-Duff -0.393 -1.090 0.304 0.522 
Pine_under-Duff -0.575 -1.321 0.171 0.212 
Shrub-Duff -1.007 -1.714 -0.299 0.001 
MC-Grass 0.072 -0.715 0.860 0.999 
Pine_under-Grass -0.109 -0.940 0.722 0.996 
Shrub-Grass -0.542 -1.338 0.255 0.331 
Pine_under-MC -0.182 -0.668 0.304 0.837 
Shrub-MC -0.614 -1.038 -0.189 0.001 
Shrub-Pine_under -0.432 -0.933 0.069 0.125 
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Appendix 3: Supported air pollutants in SERA and EF summaries, including mean, standard deviation (SD), minimum (min) and 1 
maximum (max) values in g/kg, excluding outliers. Pollutant Category include: critical air pollutant (CAP), greenhouse gas (GHG), 2 
hazardous air pollutant (HAX), toxic air pollutant (TOX). RefID lists source references for each pollutant.  3 

Pollutant 
Formula/ 
Acronym 

Molecular 
weight N 

EF 
(g/kg)  SD Min Max Category Ref ID 

1,1,2,2-tetrachloroethane C2H2Cl4 167.838 1 0.01  0.01 0.01 
HAP, 
TOX 236 

1,1-dichloro-1-fluoroethane CH3CClF2 116.944 2 3.25 2.62 1.40 5.10 TOX 230 
1,1-difluoroethane C2H4F2 66.051 2 1.75 0.92 1.10 2.40  230 
1,2,3-trimethylbenzene C9H12 120.195 7 0.04 0.03 0.02 0.09  231, 234 
1,2,4-trimethylbenzene C9H12 120.195 22 0.02 0.03 0.00 0.11 TOX 231, 234, 236, 238 

1,2-dichloroethane C2H4Cl2 98.954 2 3.10 2.83 1.10 5.10 
HAP, 
TOX 230 

1,3,5-trimethylbenzene C9H12 120.195 18 0.01 0.01 0.00 0.05  231, 236, 238 

1,3-butadiene C4H6 54.092 59 0.17 0.15 0.00 0.74 
HAP, 
TOX 

171, 230, 231, 
234, 236, 238, 243 

1,3-dimethylnaphthalene C12H12 156.228 58 0.02 0.02 0.00 0.13  242 

1,4-dichlorobenzene C6H4Cl2 146.998 1 0.00  0.00 0.00 
HAP, 
TOX 236 

1-butyne C4H6 54.092 7 0.00 0.00 0.00 0.01 
HAP, 
TOX 231 

1-chloro-1,1-difluoroethane C2H3ClF2 100.493 2 2.60 1.84 1.30 3.90 TOX 230 
1-heptene C7H14 98.189 7 0.04 0.03 0.01 0.10  231 
1-octene C8H16 112.216 7 0.04 0.04 0.01 0.12  231 
1-pentene C5H10 70.135 9 0.04 0.03 0.01 0.12  230, 231 
2 cyclopenten 1-one C5H6O 82.102 16 0.13 0.12 0.00 0.52  105, 231 
2-(3h)furanone C4H4O2 84.074 58 0.39 0.30 0.05 1.36  242 
2(5h)-furanone C4H4O2 84.074 7 0.10 0.06 0.01 0.22  105 
2,3-dimethylbutane C6H14 86.178 5 1.28 2.16 0.00 5.00  230, 231 
2,5-dimethylfuran C6H8O 96.129 7 0.10 0.14 0.02 0.41  231 



2+3-methylpentane C6H14  3 4.07 4.09 0.02 8.20  230, 234 
2-acetylfuran C6H6O2 110.112 8 0.04 0.02 0.01 0.06  105 
2-butanone C4H8O 72.107 22 0.10 0.06 0.01 0.29 TOX 231, 234, 236, 238 
2-butyl nitrate C4H9NO3 119.12 2 2.25 0.49 1.90 2.60  230 

2-butyne C4H6 54.092 7 0.00 0.00 0.00 0.01 
HAP, 
TOX 231 

2-ethenyl benzofuran C10H8O 144.173 57 0.02 0.01 0.00 0.06  242 
2-ethylfuran C6H8O 96.129 7 0.02 0.02 0.01 0.07  231 
2-ethyltoluene C9H12 120.195 7 0.01 0.01 0.00 0.03  231 
2-furnmethanol C5H6O2 98.101 5 0.26 0.36 0.01 0.87  105 
2-hexanone  100.161 10 0.00 0.00 0.00 0.01  236 
2-hydroxy-2H-furan-5-one C4H4O3 100.073 58 0.05 0.05 0.00 0.29  242 
2-methyl-1-butene C5H10 70.135 6 0.02 0.01 0.01 0.03  231 
2-methyl-2-butene C5H10 70.135 6 0.02 0.01 0.01 0.04  231 
2-methylpentane C6H14 86.178 6 0.01 0.00 0.00 0.01  231 
2-methylpropanal C4H8O 72.107 6 0.02 0.01 0.01 0.04 TOX 231 
2-pentyl nitrate C5H11NO3 133.147 2 5.15 0.07 5.10 5.20  230 
2-propanol C3H8O 60.096 3 0.00 0.00 0.00 0.00  236 
3-buten-1-amine C4H9N 71.123 56 0.00 0.00 0.00 0.01  242 
3-ethyltoluene C9H12 120.195 8 0.07 0.10 0.01 0.29  231, 234 
3-furaldehyde C5H4O2 96.085 10 0.81 0.62 0.01 1.80  105 
3-methyl-1-butene C5H10 70.135 6 0.01 0.00 0.01 0.02  231 
3-methyl-2-butanone C5H10O 86.134 7 0.03 0.04 0.01 0.12  231 
3-methyl-2-butyl nitrate C5H11NO3 133.147 2 3.90 3.96 1.10 6.70  230 
3-methyl-3-buten-2-one C5H8O 84.118 7 0.12 0.18 0.02 0.51  231 
3-methylacetophenone C9H10O 134.178 58 0.04 0.03 0.00 0.13  242 
3-methylbutanal C5H10O 86.134 6 0.03 0.01 0.02 0.05  231 
3-methylpentane C6H14 86.178 7 0.00 0.00 0.00 0.01  231 
3-pentyl nitrate C5H11NO3 133.147 2 4.40 0.00 4.40 4.40  230 
4-carene C10H16 136.238 6 0.05 0.07 0.01 0.17  231 
4-ethyltoluene C9H12 120.195 15 0.01 0.00 0.00 0.02  231, 236 



4-methyl-2-pentanone C6H12O 100.161 10 0.00 0.00 0.00 0.00 
HAP, 
TOX 236 

4-pyridone C5H5NO 95.101 56 0.01 0.01 0.00 0.05  242 
5-(hydroxymethyl)-2-furfural C6H6O3 126.111 57 0.30 0.26 0.02 1.19  242 
5-hydroxymethyl-2[3h]-furanone C5H6O3 114.1 58 0.20 0.18 0.02 0.78  242 
5-methyl-2-furaldehyde C6H6O2 110.112 10 0.18 0.14 0.01 0.50  105 

acenaphthene C12H10 154.212 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

acenaphthylene C12H8 152.196 60 0.01 0.01 0.00 0.04 
HAP, 
TOX 238, 242 

acetaldehyde C2H4O 44.053 65 0.93 0.74 0.13 3.65 
HAP, 
TOX 231, 242 

acetamide C2H5NO 59.068 55 0.04 0.05 0.00 0.26 
HAP, 
TOX 242 

acetic acid C2H4O2 60.052 152 2.06 1.85 0.19 9.28  

105, 117, 118, 
120, 133, 170, 
171, 231, 243 

acetic anhydride C4H6O3 102.089 58 0.09 0.07 0.01 0.39  242 
acetol C3H6O2 74.079 84 0.79 0.60 0.00 2.63  105, 230, 231, 243 
acetone C3H6O 58.08 57 0.36 0.27 0.05 1.05  242 

acetonitrile C2H3N 41.053 76 0.09 0.08 0.00 0.39 
HAP, 
TOX 

230, 231, 234, 
236, 238, 242 

acetylene C2H2 26.038 282 0.65 0.70 0.04 4.10  

63, 117, 118, 120, 
137, 153, 170, 
171, 172, 179, 
230, 231, 234, 
242, 243 

acrolein C3H4O 56.064 80 0.70 0.49 0.07 2.49 
HAP, 
TOX 231, 236, 238, 242 

acrylonitrile C3H3N 53.064 80 0.03 0.02 0.00 0.09 
HAP, 
TOX 231, 236, 238, 242 

allylamine C3H7N 57.096 56 0.00 0.00 0.00 0.01  242 



alpha-pinene C10H16 136.238 22 0.05 0.03 0.00 0.12  
230, 231, 234, 
236, 238 

ammonia NH3 17.031 210 1.34 1.43 0.02 6.60 
CAP, 
TOX 

63, 117, 118, 120, 
133, 153, 170, 
171, 172, 180, 
231, 237, 243 

ammonium NH4+ 18.039 62 0.08 0.11 0.00 0.51  172, 180, 230 

anthracene C14H10 178.234 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

benzaldehyde C7H6O 106.124 58 0.08 0.06 0.01 0.27  242 

benzene C6H6 78.114 83 0.36 0.26 0.05 1.47 
HAP, 
TOX 

230, 231, 234, 
236, 238, 242 

benzo[a]anthracene C18H12 228.294 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

benzo[a]pyrene C20H12 252.316 11 0.00 0.00 0.00 0.00 
HAP, 
TOX 178, 238 

benzo[b]fluoranthene C20H12 252.316 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

benzo[ghi]perylene C22H12 276.338 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

benzo[k]fluoranthene C20H12 252.316 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

benzofuran C8H6O 118.135 58 0.04 0.03 0.01 0.17  242 
benzoic acid C7H6O2 122.123 3 0.08 0.07 0.02 0.16  105 
benzonitrile C7H5N 103.124 62 0.02 0.02 0.00 0.10  105, 242 
beta-pinene C10H16 136.238 10 0.19 0.27 0.01 0.72  230, 231, 234 
black carbon BC  114 0.90 0.76 0.00 3.22  236, 238, 243 
brown carbon BrC  19 1.13 0.40 0.66 2.10  236, 238 
butadiene hydroxynitrates C4O4H7N  2 0.01 0.00 0.01 0.02  230 

butane C4H10 58.124 19 0.07 0.06 0.02 0.20  
63, 137, 230, 231, 
234 

butene hydroxynitrates C4O4H9N  2 0.03 0.01 0.02 0.03  230 



butyl acetate C6H12O2 116.16 1 0.00  0.00 0.00  236 
butyraldehyde C4H8O 72.107 7 0.04 0.03 0.02 0.09 TOX 231 
butyric acid C4H8O2 88.106 5 0.07 0.04 0.04 0.14  105 
C4-dihydroxycarbonyls C4O3H8  2 0.05 0.04 0.02 0.08  230 
C4-hydroxydicarbonyls/C5-
alkenediols C4O3H6/C5O2H10 2 0.11 0.02 0.09 0.12  230 
camphene C10H16 136.238 4 0.28 0.32 0.01 0.66  231 

carbon dioxide CO2 44.009 578 1586.57 171.06 828.50 1968.00 GHG 

4, 35, 42, 46, 63, 
66, 86, 94, 100, 
102, 117, 118, 
120, 129, 133, 
137, 140, 153, 
157, 170, 171, 
172, 179, 195, 
201, 230, 231, 
234, 237, 238, 
239, 243, 244, 245 

carbon disulfide CS2 76.131 6 0.00 0.01 0.00 0.02 
HAP, 
TOX 236 

carbon monoxide CO 28.01 640 103.51 58.30 2.80 359.00 CAP 

4, 35, 36, 37, 42, 
46, 63, 66, 86, 94, 
100, 102, 117, 
118, 120, 129, 
133, 137, 140, 
153, 157, 170, 
171, 172, 178, 
179, 180, 195, 
201, 230, 231, 
234, 237, 238, 
239, 243, 244, 245 

carbon suboxide C3O2 68.031 58 0.00 0.00 0.00 0.01  242 



carbon tetrachloride CCl4 153.811 2 0.00 0.00 0.00 0.00 

GHG, 
HAP, 
TOX 236 

carbonyl sulfide COS 60.07 12 0.15 0.18 0.01 0.51 
HAP, 
TOX 36, 230, 231, 234 

chloride Cl- 35.45 35 0.71 1.21 0.03 5.39  172, 230 

chloroethane C2H5Cl 64.512 2 0.00 0.00 0.00 0.01 
HAP, 
TOX 236 

chrysene C18H12 228.294 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

cis-2-butene C4H8 56.108 9 0.05 0.05 0.01 0.17  230, 231, 234 
cis-2-pentene C5H10 70.135 7 0.01 0.01 0.01 0.04  231 
creosol C8H10O2 138.166 66 0.27 0.26 0.01 1.36  105, 242 
crotonic acid C4H6O2 86.09 5 0.17 0.29 0.03 0.68  105 

cumene C9H12 120.195 15 0.00 0.00 0.00 0.01 
HAP, 
TOX 231, 236, 238 

cyclohexane C6H12 84.162 3 0.00 0.00 0.00 0.00 TOX 236 
decanal C10H20O 156.269 57 0.00 0.00 0.00 0.01  242 
diacetyl C4H6O2 86.09 1 2.10  2.10 2.10  230 

dibenz[a,h]anthracene C22H14 278.354 2 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

dibromomethane CH2Br2 173.835 2 1.80 0.28 1.60 2.00 TOX 230 
dichlorodifluoromethane CCl2F2 120.908 9 0.00 0.00 0.00 0.01  63, 137, 236 

dichloromethane CH2Cl2 84.927 8 1.05 2.30 0.00 6.50 

GHG, 
HAP, 
TOX 230, 236 

dihydronaphthalene C10H10 130.19 58 0.03 0.03 0.00 0.17  242 
dimethyl disulfide C2H6S2 94.19 57 0.00 0.00 0.00 0.01  242 
dimethyl sulfide C2H6S 62.13 64 0.00 0.00 0.00 0.02  230, 231, 242 
dimethyl trisulfide C2H6S3 126.25 55 0.00 0.00 0.00 0.00  242 
dimethylbenzofuran C10H10O 146.189 58 0.04 0.03 0.00 0.16  242 
d-limonene C10H16 136.238 22 0.73 1.36 0.01 5.36  231, 236, 238 



elemental carbon EC  54 1.42 1.79 0.00 8.01  172, 180, 238 
ethanal nitrate C2O4H3N  2 2.75 0.21 2.60 2.90  230 

ethane C2H6 30.07 72 0.39 0.19 0.07 1.03  

63, 102, 120, 137, 
153, 179, 230, 
231, 234 

ethanol C2H6O 46.069 76 0.04 0.04 0.00 0.23  
231, 234, 236, 
238, 242 

ethenamine C2H5N 43.069 58 0.01 0.01 0.00 0.04  242 

ethene C2H4 28.054 258 0.94 0.80 0.11 4.70 TOX 

102, 117, 118, 
120, 133, 170, 
171, 179, 230, 
231, 234, 242, 243 

ethene hydroxynitrate C2O4H5N  2 4.26 6.00 0.02 8.50  230 
ethyl acetate C4H8O2 88.106 1 0.00  0.00 0.00  236 
ethyl nitrate C2H5NO3 91.066 2 2.40 1.56 1.30 3.50  230 

ethylbenzene C8H10 106.168 24 0.03 0.02 0.00 0.08 
HAP, 
TOX 

230, 231, 234, 
236, 238 

ethylindene C11H12 144.217 58 0.02 0.02 0.00 0.10  242 
ethylnylpyrrole C6H6  58 0.00 0.00 0.00 0.01  242 
eugenol C10H12O2 164.204 2 0.07 0.01 0.07 0.08  105 

fluoranthene C16H10 202.256 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

fluorene C13H10 166.223 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

formaldehyde H2CO 30.026 202 1.53 0.92 0.09 4.76 
HAP, 
TOX 

117, 118, 120, 
133, 170, 171, 
231, 234, 242, 243 

formamide CH3NO 45.041 56 0.01 0.01 0.00 0.06  242 

formic acid HCOOH 46.025 187 0.28 0.27 0.00 1.21 TOX 

105, 117, 118, 
120, 133, 170, 
171, 231, 242, 243 



furan C4H4O 68.075 178 0.33 0.34 0.02 1.60 TOX 

120, 170, 171, 
230, 231, 234, 
242, 243 

furfural C5H4O2 96.085 62 0.69 0.45 0.01 2.70  231, 243 
gamma-butyrolactone C4H6O2 86.09 5 0.09 0.05 0.05 0.17  105 
glycolaldehyde C2H4O2 60.052 67 0.60 0.46 0.05 2.54  117, 120, 231, 243 
glyoxal C2H2O2 58.036 58 0.26 0.23 0.00 0.96  242 
guaiacol C7H8O2 124.139 66 0.38 0.38 0.00 1.92  105, 242 

heptane C7H16 100.205 24 0.01 0.01 0.00 0.04  
230, 231, 234, 
236, 238 

hexane C6H14 86.178 24 0.01 0.01 0.00 0.05 
HAP, 
TOX 

230, 231, 234, 
236, 238 

hydrogen chloride HCl 36.458 35 0.12 0.16 0.00 0.67  170, 230, 243 

hydrogen cyanide HCN 27.026 185 0.40 0.40 0.01 2.12 
HAP, 
TOX 

118, 120, 170, 
171, 230, 231, 
234, 242, 243 

hydrogen peroxide H2O2 34.014 2 0.60 0.59 0.18 1.02  230 
hydrogen sulfide H2S 34.076 53 0.01 0.01 0.00 0.05  242 
hydroperoxy acetone C3O3H6  2 0.09 0.06 0.04 0.13  230 
hydroperoxymethanol CO3H4 64.04 2 0.19 0.20 0.05 0.33  230 

indeno[1,2,3-cd]pyrene C22H12 276.338 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

isoamyl cyanide C6H11N 97.161 55 0.00 0.00 0.00 0.01  242 
isobutane C4H10 58.124 9 0.01 0.01 0.01 0.03  230, 231, 234 
isobutylene C4H8 56.108 18 0.10 0.04 0.04 0.20  230, 231, 234 
isocyanic acid HNCO 43.025 58 0.53 0.34 0.05 1.57  242 
isopentane C5H12 72.151 9 0.02 0.02 0.01 0.07  230, 231, 234 

isoprene C5H8 68.119 87 0.15 0.15 0.01 0.67 TOX 
171, 230, 231, 
234, 242 

isoprene hydroperoxyaldehydes C5O3H8  2 0.17 0.01 0.16 0.18  230 
isoprene hydroxy hydroperoxides C5O3H10  2 0.08 0.05 0.04 0.11  230 
isoprene hydroxynitrates C5O4H9N  2 0.02 0.01 0.01 0.02  230 



isopropyl nitrate C3H7NO3 105.093 2 4.55 1.77 3.30 5.80  230 

m-, p-xylene C8H10  18 0.06 0.03 0.01 0.11 
HAP, 
TOX 230, 234, 236, 238 

m,p-cresol C7H8O  9 0.05 0.02 0.01 0.08 
HAP, 
TOX 105 

methacrolein C4H6O 70.091 7 0.04 0.00 0.03 0.04  231, 234 

methane CH4 16.043 449 4.78 3.76 0.00 24.10 GHG 

35, 46, 63, 66, 94, 
100, 102, 117, 
118, 120, 133, 
137, 153, 157, 
170, 171, 172, 
179, 230, 231, 
234, 237, 238, 
239, 243, 244, 245 

methanediol CH4O2 48.041 58 0.00 0.00 0.00 0.00  242 
methanethiol CH4S 48.103 54 0.01 0.01 0.00 0.07  242 
methanimine CH3N 29.042 57 0.00 0.00 0.00 0.00  242 

methanol CH3OH 32.042 217 1.37 1.25 0.09 6.42 
HAP, 
TOX 

105, 117, 118, 
120, 133, 170, 
171, 230, 231, 
234, 242, 243 

methenamine C6H12N4 140.19 3 0.18 0.11 0.06 0.28  105 
methyl acetoacetate C5H8O3 116.116 9 0.23 0.25 0.01 0.77  105 
methyl benzeneacetonitrile C9H9N 131.178 56 0.00 0.00 0.00 0.02  242 
methyl benzofuran C9H8O 132.162 57 0.05 0.04 0.01 0.18  242 
methyl benzoic acid C8H8O2 136.15 58 0.08 0.06 0.01 0.31  242 

methyl bromide CH3Br 94.939 9 0.00 0.00 0.00 0.00 

GHG, 
HAP, 
TOX 230, 236 

methyl chavicol C10H12O 148.205 57 0.03 0.02 0.00 0.09  242 



methyl chloride CH3Cl 50.485 22 0.02 0.01 0.01 0.05 

GHG, 
HAP, 
TOX 

66, 230, 234, 236, 
238 

methyl iodide CH3I 141.939 2 3.70 2.55 1.90 5.50 
HAP, 
TOX 230 

methyl methacrylate C5H8O2 100.117 7 0.00 0.00 0.00 0.01 
HAP, 
TOX 236 

methyl naphthalene C11H10 142.201 58 0.03 0.03 0.00 0.19  242 
methyl nitrate CH3NO3 77.039 2 1.50 0.28 1.30 1.70  230 
methyl propanoate C4H8O2 88.106 58 0.08 0.07 0.01 0.30  242 

methyl tert-butyl ether C5H12O 88.15 1 0.00  0.00 0.00 
HAP, 
TOX 236 

methyl vinyl ketone C4H6O 70.091 8 0.11 0.11 0.02 0.37  231, 234 
methyl vinyl ketone/methacrolein 
hydroxynitrates C4O5H7N  2 0.02 0.00 0.02 0.02  230 
methyl vinyl 
ketone/methacrolein/crotonaldehyde C4H6O  2 0.33 0.06 0.29 0.37  230 
monoterpenes C10H16  66 0.99 1.30 0.02 5.43  230, 231, 242 

m-xylene C8H10 106.168 6 0.06 0.03 0.01 0.11 
HAP, 
TOX 231 

myrcene C10H16 136.238 3 0.06 0.05 0.01 0.11  231 

naphthalene C10H8 128.174 75 0.06 0.05 0.00 0.23 
HAP, 
TOX 236, 238, 242 

n-decane C10H22 142.286 4 0.04 0.03 0.01 0.08  231 
nitrate NO3- 62.004 58 0.11 0.11 0.00 0.60  172, 180, 230 

nitric oxide NO 30.006 190 2.13 1.61 0.09 8.10  

117, 118, 142, 
170, 171, 172, 
195, 230, 231, 
234, 237, 243 

nitrobenzene C6H5NO2 123.111 58 0.01 0.01 0.00 0.03 
HAP, 
TOX 242 

nitroethane C2H5NO2 75.067 58 0.00 0.00 0.00 0.00  242 
nitroethene C2H3NO2 73.051 58 0.00 0.00 0.00 0.00  242 



nitrogen dioxide NO2 46.005 157 1.15 0.87 0.05 4.80  

142, 170, 171, 
172, 195, 230, 
231, 234, 243 

nitrogen oxides Nox  115 2.96 2.03 0.03 11.29 CAP 

37, 63, 140, 142, 
153, 170, 171, 
180, 201, 230, 
231, 237 

nitromethane CH3NO2 61.04 65 0.06 0.04 0.00 0.15 TOX 231, 242 
nitrotoluene C7H7NO2 137.138 55 0.01 0.01 0.00 0.03  242 

nitrous acid HNO2 47.013 164 0.49 0.24 0.04 1.28  
170, 171, 231, 
242, 243 

nitrous oxide N2O 44.013 9 0.22 0.11 0.04 0.41 GHG 63, 137, 153 
nitroxyhydroperoxide/ 
nitroxyhydroxyepoxide C5O5H9N  2 0.02 0.00 0.02 0.02  230 
nonane C9H20 128.259 14 0.01 0.01 0.00 0.03  231, 236 

nonmethane hydrocarbons NMHC  112 5.87 4.62 0.00 22.50  
35, 46, 94, 157, 
244, 245 

nonmethane organic compounds NMOC  10 18.87 14.61 6.78 57.12  231 
octane C8H18 114.232 16 0.01 0.01 0.00 0.03  231, 236 
organic aerosol OA  8 13.90 9.34 5.40 30.90  230, 231 
organic carbon OC  54 18.32 28.41 0.23 137.33  172, 180, 238 

orthocresol C7H8O 108.14 9 0.03 0.01 0.00 0.05 
HAP, 
TOX 105 

o-xylene C8H10 106.168 24 0.02 0.01 0.00 0.04 
HAP, 
TOX 

230, 231, 234, 
236, 238 

ozone O3 47.997 10 2.17 4.91 -1.25 14.00 TOX 63, 137 
particle-bound polycyclic aromatic 
hydrocarbons PPAH  8 0.01 0.01 0.00 0.02 

HAP, 
TOX 237 

particulate matter < 1µm PM1  3 26.03 6.15 20.40 32.60  230 
particulate matter 10µm PM10  9 8.70 3.22 3.38 12.90 CAP 140, 157 

particulate matter 2.5µm PM2.5  321 19.83 16.19 1.10 89.95 CAP 
46, 66, 100, 120, 
140, 141, 157, 



171, 172, 179, 
180, 236, 237, 
238, 240, 244, 245 

particulate matter 2µm PM2  15 19.13 10.07 5.50 43.80  59, 137 
particulate matter 3.5µm PM3.5  13 16.14 7.86 9.70 37.40  59, 137, 153 
particulate matter 48µm PM48  22 19.97 12.13 4.40 47.90  59, 94, 137 
p-cymene C10H14 134.222 3 0.42 0.50 0.00 0.98  231 
pentane C5H12 72.151 9 0.03 0.01 0.01 0.05  230, 231, 234 
peracetic acid C2H4O3 76.051 2 0.24 0.28 0.05 0.44 TOX 230 

phenanthrene C14H10 178.234 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

phenol C6H6O 94.113 134 0.62 0.57 0.02 3.54 
HAP, 
TOX 

105, 120, 231, 
242, 243 

phenylacetonitrile C8H7N 117.151 56 0.01 0.01 0.00 0.05  242 
phenylacetylene C8H6 102.136 58 0.01 0.01 0.00 0.06  242 

polychlorinated dibenzofurans PCDF  14 0.00 0.00 0.00 0.00 
HAP, 
TOX 236 

polychlorinated dibenzo-p-dioxins PCDD  13 0.00 0.00 0.00 0.00 
HAP, 
TOX 236 

potassium cation K+ 39.098 31 0.48 0.50 0.03 2.36  172 

propane C3H8 44.097 68 0.14 0.10 0.01 0.54  
63, 137, 153, 179, 
230, 231, 234 

propanone nitrate C3O3H5N  2 4.00 0.71 3.50 4.50  230 

propene C3H6 42.081 293 0.61 0.49 0.04 2.42 TOX 

63, 120, 137, 153, 
170, 171, 172, 
179, 230, 231, 
234, 236, 238, 
242, 243 

propene hydroxynitrates C3O4H7N  2 0.02 0.01 0.02 0.03  230 
propiolic acid C3H2O2 70.047 58 0.01 0.01 0.00 0.03  242 
propiolonitrile C3HN 51.048 58 0.00 0.00 0.00 0.00  242 



propionaldehyde C3H6O 58.08 20 0.64 0.41 0.24 2.07 
HAP, 
TOX 230, 231, 234, 236 

propionic acid C3H6O2 74.079 9 0.21 0.14 0.02 0.39  105 
propionitrile C3H5N 55.08 57 0.01 0.02 0.00 0.08  242 
propyl nitrate C3H7NO3 105.093 2 4.45 4.03 1.60 7.30  230 
propylbenzene C9H12 120.195 16 0.01 0.00 0.00 0.01  231, 236 
propynal C3H2O 54.048 58 0.03 0.02 0.00 0.08  242 
propyne C3H4 40.065 62 0.05 0.03 0.00 0.14  179, 230, 231, 234 

p-xylene C8H10 106.168 7 0.04 0.03 0.02 0.09 
HAP, 
TOX 231 

pyrene C16H10 202.256 3 0.00 0.00 0.00 0.00 
HAP, 
TOX 238 

pyridine C5H5N 79.102 5 0.05 0.08 0.01 0.20 TOX 105 
pyruvaldehyde C3H4O2 72.063 3 1.10 0.85 0.30 2.00  105 
pyruvic acid C3H4O3 88.062 58 0.01 0.01 0.00 0.03  242 

quinone C6H4O2 108.096 57 0.09 0.05 0.01 0.25 
HAP, 
TOX 242 

salicylaldehyde C7H6O2 122.123 61 0.06 0.05 0.01 0.28  105, 242 
sodium cation Na+ 22.99 15 0.06 0.08 0.00 0.25  172 

styrene C8H8 104.152 80 0.07 0.07 0.01 0.37 
HAP, 
TOX 231, 236, 238, 242 

sulfate SO4(2-) 96.056 35 0.28 0.19 0.01 0.73  172, 230 
sulfinylmethanamine CH3NOS 77.101 57 0.00 0.00 0.00 0.00  242 

sulfur dioxide SO2 64.058 127 1.11 0.72 0.00 3.42 CAP 
140, 170, 172, 
230, 243 

syringol C8H10O3 154.165 56 0.04 0.03 0.00 0.17  242 
terpenes   8 3.40 4.32 0.14 13.35  231 
tetrahydrofuran C4H8O 72.107 10 0.00 0.00 0.00 0.01  236 
thiophene C4H4S 84.136 58 0.01 0.01 0.00 0.05  242 

toluene C7H8 92.141 83 0.23 0.20 0.02 1.12 
HAP, 
TOX 

230, 231, 234, 
236, 238, 242 

total carbon TC  5 10.06 3.87 7.10 16.00  238 



total hydrocarbon THC  56 8.36 5.30 1.06 21.80  4, 42, 129, 140 

total particulate matter PM  276 19.23 15.45 2.10 77.10  

26, 35, 36, 37, 46, 
53, 66, 86, 129, 
147, 157, 178, 
195, 229, 244, 245 

trans-2-butene C4H8 56.108 9 0.06 0.06 0.01 0.21  230, 231, 234 
trans-2-pentene C5H10 70.135 7 0.03 0.02 0.01 0.08  231 
trimethylamine C3H9N 59.112 56 0.00 0.00 0.00 0.01  242 
vanillin C8H8O3 152.149 66 0.14 0.13 0.00 0.60  105, 242 

vinyl acetate C4H6O2 86.09 21 0.34 0.25 0.03 1.00 
HAP, 
TOX 105, 236, 238 

vinyl acetylene C4H4 52.076 58 0.05 0.04 0.01 0.19  242 

vinyl chloride C2H3Cl 62.496 2 0.00 0.00 0.00 0.00 
HAP, 
TOX 236 

vinyl guaiacol C9H10O2 150.177 58 0.15 0.16 0.01 0.84  242 
vinylpyridine C7H7N 105.14 58 0.00 0.00 0.00 0.02  242 
water H2O 18.015 55 0.66 0.39 0.09 1.63  242 

xylenes C8H10  10 0.08 0.03 0.04 0.13 
HAP, 
TOX 236 

4 
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