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Table S1 - Variables considered for inclusion in mixed model creation

Broad Category

Details

Stove Design

Fuel Type/Source

Meteorological conditions

Other Variables

Stove ventilated, unventilated mixed portable stove or firepit
Stove ventilated, unventilated or mixed ventilation”

Stove ventilated, unventilated mixed or firepit

Stove either firepit or other design (or mixed)

Stove design as reported by study participant®

Major fuel type including smoky coal subtypes and county from which coal sourced
(Xuanwei divided into north/south)

County from which fuel purchased

Major fuel type

Fuel type including smoky coal subtypes

Fuel type including individual smoky coal mines

Fuel type including smoky coal subtypes

Weight of fuel used"

Season of visit

Average daily temperature

Average daily high temperature
Average daily low temperature
Average daily humidity

Average daily wind speed

Average daily maximum wind speed
Average daily dew point

Average daily rainfall

Room size'

Age of participant

Month of visit

Phase of study during visit
Administrative borders®

Number of stoves operated

Number of hours spent using stove(s)

* - refers to the use of multiple stoves with different ventilation designs
£ - Categories are high stove, low stove (with or without ventilation), portable stove, firepit and multiple stoves

T - divided into quartiles

- townships/areas as defined by local administrative bodies
Variables in bold were selected in the final model



Table S2a - Personal exposure to particle bound PAHs (in ng/m?3) by ventilation

BaP PYR BbF DBA BaA BKF
N AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD
Smoky Coal 131 744 447 28 718 226 4.6 1196 698 2.8 278 138 34 1024 49.0 35 265 157 28
Ventilated Stove 72 502 38.1 2.1 331 182 32 755 569 22 168 106 27 61.1 409 26 189 139 22
Unventilated Stove 6 2245 1603 24 2903 1315 44 4067 2694 27 921 542 3.1 3575 2059 33 781 458 32
Portable Stove 13 41.5 315 22 224 104 39 885 666 22 175 114 26 562 354 28 139 97 24
Firepit 11 186.4 151.5t 2.0 247.7 1645t 2.6 302.6 2436t 2.0 765 614t 19 2826 2163t 2.1 625 504t 19
Mixed Ventilation 25 85.7 48.1 32 904 267 50 1292 716 32 31.7 156 39 1197 527 42 303 175 3.0
Unknown 4 132 7.7 30 20 1.5 22 197 114 30 50 27 32 93 4.5 36 54 29 32
Smokeless Coal 27 151 10.6* 2.5 6.8 31* 35 504 286* 29 88 51 29 133 7.5% 32 119 44* 3.0
Ventilated Stove 2 5.6 5.5 1.3 38 2.5 42 124 124 1.1 82 48 49 54 3.7 38 1.8 1.8 1.2
Unventilated Stove 14 13.8 94* 27 27 1.7 25 331 229* 27 72 46* 27 94 54* 3.0 49 36* 23
Portable Stove 10 193 142 24 134 6.9 38 851 478 33 119 67 33 206 134 31 244 70 42
Firepit 0 - - - - - - - - - - - - - - - - - -
Mixed Ventilation 1  10.6  10.6 - 4.2 4.2 - 20.1  20.1 - 1.5 15 - 10.6  10.6 - 42 42 -
Unknown 0 - - - - - - - - - - - - - - - - - -
“Other” Coal 24 615 397 28 547 201 54 1039 631 3.0 260 132 34 827 434 37 214 138 29
Ventilated Stove 10 388 269 2.6 292 10.1 52 533 369 26 103 74 26 418 242 33 128 88 27
Unventilated Stove 0 - - - - - - - - - - - - - - - - - -
Portable Stove 9 956 680 2.8 838 41.0 48 1752 1181 3.1 505 344 27 1426 0912 34 332 231 29
Firepit 1 21.8 21.8 - 4.4 4.4 - 348 3438 - 54 54 - 8.7 8.7 - 98 938 -
Mixed Ventilation 4 51.7 364 32 655 337 52 874 683 26 154 80 38 686 525 27 19.1 145 27
Unknown - - - - - - - - - - - - - - - - - -
Wood 14 666 582 1.7 851 448 3.6 912 804 1.7 142 103 26 742 625 19 245 206 18
Ventilated Stove 5 734  61.2 19 832 247 58 1063 918 19 209 183 1.8 755 574 24 293 247 19
Unventilated Stove 0 - - - - - - - - - - - - - - - - - -
Portable Stove 4 784  70.1 1.7 571 475 23 103.8 935 1.7 141 113 21 898 778 1.8 278 236 19
Firepit 5 502 47.7 14 1095 774 28 659 624 15 78 53* 29 605 570 15 170 153 1.7
Mixed Ventilation 0 - - - - - - - - - - - - - - - - - -
Unknown 0 - - - - - - - - - - - - - - - - - -
Plant 4 956 838 19 1572 1300 21 146.6 1315 1.8 205 139 3.7 1296 1144 1.8 37.1 292 23
Ventilated Stove 0 - - - - - - - - - - - - - - - - - -
Unventilated Stove 1 116.1 116.1 - 1911 1911 - 177.0 177.0 - 235 235 - 170.0 170.0 - 399 399 -
Portable Stove 1 39.5 39.5 - 109.0 109.0 - 59.8  59.8 - 20 20 - 56.6 56.6 - 9.6 9.6 -
Firepit 1 673 673 - 49.1  49.1 - 1266 126.6 - 297 297 - 86.7 86.7 - 262 262 -
Mixed Ventilation 1  159.5 159.5 - 2797 279.7 - 2227 2227 - 269 269 - 2051 205.1 - 725 725 -
Unknown 0 - - - - - - - - - - - - - - - - - -
“Other” Fuel 66 738 369 33 927 210 63 1191 622 33 257 102 39 101.0 376 44 258 135 3.2
Ventilated Stove 12 37.5 265 2.6 354 10.1 52 518 353 27 105 72 29 421 214 39 118 85 27
Unventilated Stove 13 1588 73.0 4.7 2245 523 102 2727 1455 4.1 71.1 30.6 44 2307 893 6.0 554 283 42
Portable Stove 6  62.0 409 29 496 214 52 1048 784 25 198 107 3.7 808 419 39 190 13.0 27
Firepit 0 - - - - - - - - - - - - - - - - - -
Mixed Ventilation 32 60.0 335 3.0 759 212 53 930 565 29 158 79 34 818 354 38 220 131 28
Unknown 3 213 165 25 154 7.0 55 308 261 20 68 47 29 192 132 32 74 54 27

*- significant difference with smoky coal for same PAH and strata via Tukey HSD test
t - significant difference with ventilated stove for same PAH within fuel strata via Tukey HSD test

N — number of samples

BaP - benzo[a]pyrene, PYR - pyrene, BbF - benzo[b]fluoranthene DBA - dibenz(ah)anthracene, BaA - benzo[a]anthracene, BkF - benzo[k]flouranthene



Table S2b - Personal Exposure to particle bound PAHs (in ng/m?) by ventilation

BPE CHR FLT IPY
N AM GM GSD AM GM GSD AM GM GSD AM GM GSD

Smoky Coal 131 815 471 3.0 943 440 3.6 653 193 47 457 283 28
Ventilated Stove 72 53.7  39.1 22 543 345 28 287 156 33 336 254 21
Unventilated Stove 6 2302 1651 25 3748 2173 32 2736 1082 5.1 1124 718 28
Portable Stove 13 48.0  33.1 28 687 450 27 172 9.2 32 236 170 23
Firepit 11 220.7 1853t 1.9 2452 1864t 2.1 228.7 147.6t 2.7 109.5 929t 1.8

Mixed Ventilation 25 924  51.8 35 103.0 455 41 841 219 54 529 310 33
Unknown 4  17.6 8.4 36 79 4.4 32 1.6 14 1.8 128 56 4.0
Smokeless Coal 27 17.6 11.1* 29 293 12.6* 35 5.6 28% 32 137 9.7 25
Ventilated Stove 2 72 4.9 3.8 7.0 4.8 3.8 39 2.7 3.7 8.8 74 24
Unventilated Stove 14 158  9.9% 29 126  83% 26 24 1.7# 22 125 87* 26
Portable Stove 10 23.1 15.1 30 587 273 40 107 5.4 39 171 124 25

Firepit 0 - - - - - - = o o - - -

Mixed Ventilation 1  10.6  10.6 - 13.7 137 - 42 42 - 6.3 6.3 -

Unknown 0 - - - - - - = = o - - -
“Other” Coal 24 693 419 29 891 432 39 440 156 55 403 264 2.7

Ventilated Stove 10 365 274 23 391 219 34 237 8.4 48 227 178 22
Unventilated Stove 0 - - - - - - - - - - - -

Portable Stove 9 1184 80.7 2.8 1594 91.1 38 651 31.1 52 642 474 24
Firepit 1 239 239 - 7.6 7.6 - 33 33 - 174 174 -

Mixed Ventilation 4 524 31.7 34 762 674 1.8 574 237 76 362 209 39

Unknown 0 - - - - - - - - - - - -
Wood 14 552 442 20 662 543 2.0 737 347 4.0 597 472 20
Ventilated Stove 5 709  60.6 19 733 516 29 735 19.1 62 669 508 22
Unventilated Stove 0 - - - - - - - - - - - -
Portable Stove 4 602 484 2.1 722 60.0 20 412 335 24 710 575 20
Firepit 5 355  30.1 1.9 544 527 13 998 648 32 434 374 19
Mixed Ventilation 0 - - = - - - o - - - - -
Unknown 0 - - - - - - - - - - - -
Plant 4 737 621 22 1287 121.5 1.5 1448 1185 22 588 493 2.0
Ventilated Stove 0 - - - - - - - - - - - -
Unventilated Stove 1 938  93.8 - 1712 1712 - 170.0 170.0 - 69.2 69.2 -
Portable Stove 1 192 19.2 - 91.9 919 - 1047 1047 - 203 203 -
Firepit 1 947 94.7 - 81.0 81.0 - 422 422 - 399 399 -
Mixed Ventilation 1  87.0 87.0 - 1709 1709 - 2621 2621 - 1057 1057 -
Unknown 0 - - - - - - - - - - - -
“Other” Fuel 66 80.1 347 3.6 963 373 43 826 174 6.6 435 262 2.7

Ventilated Stove 12 454 276 3.1 336 178 35 324 8.6 55 253 201 22

Unventilated Stove 13 2005 77.2 53 2425 1023 55 1972 429 107 90.8 504 3.6

Portable Stove 6 889 457 38 81.6 49.1 32 378 176 49 346 242 25
Firepit 0 - - - - - - - - - - - -

Mixed Ventilation 32 483 276 3.1 708 355 35 700 174 56 349 230 26

Unknown 3 183 18.0 1.3 157 8.7 42 12.0 5.4 54 208 204 13

*- significant difference with smoky coal for same PAH and strata via Tukey HSD test

T - significant difference with ventilated stove for same PAH within fuel strata via Tukey HSD test
N — number of samples

BPE - benzo[ghi]perylene, CHR — chrysene, FLT - fluoranthene, IPY - indeno(1,2,3-cd)pyrene.



Table S3 - Personal Exposure to Gas phase PAHs (in ng/m?) by ventilation

N NAP ANY FLU PHE
AM GM GSD AM GM GSD AM GM GSD AM GM GSD
Smoky Coal 96 4200 2900 2.4 700 450 2.7 430 260 2.7 620 360 2.8
Ventilated Stove 53 2900 2500 1.9 510 400 2.1 260 200 2.1 350 260 2.1
Unventilated Stove 4 11000 6300 3.0 960 710 24 920 660 2.7 1300 820 3.3
Portable Stove 12 4900 3900 2.1 750 510 2.5 530 430 1.9 970 770 2.0
Firepit 4 17000 14000 2.1 3000 2600 1.8 2200 1800t 2.1 3200 2300t 2.3
Mixed Ventilation 19 3900 2600 3.2 750 460 3.5 420 250 33 560 340 34
Unknown 4 1300 1100 2.0 200 150 22 110 82 22 190 140 23
Smokeless Coal 17 3100 2800 1.6 470 370 2.1 210 200 1.5 420 370 1.7
Ventilated Stove 0 - - - - - - - - - - - -
Unventilated Stove 9 2800 2600 1.6 480 380 2.2 180 160 1.6 340 310 1.6
Portable Stove 7 3600 3400 1.5 490 370 23 260 260 1.2 530 480 1.7
Firepit 0 - - - - - - - - - - - -
Mixed Ventilation 1 2000 2000 - 310 310 - 190 190 - 260 260 -
Unknown 0 - - - - - - - - - - - -
“Other” Coal 14 8300 5400 2.8 950 590 3.0 610 360 3.4 1000 570 3.5
Ventilated Stove 6 3200 2500 2.3 450 310 2.8 190 130 2.7 320 220 2.8
Unventilated Stove 0 - - - - - - - - - - - -
Portable Stove 7 13000 11000 2.1 1400 1000 2.7 1000 800 2.2 1600 1300 2.5
Firepit 0 - - - - - - - - - - - -
Mixed Ventilation 1 5900 5900 - 630 630 - 450 450 - 670 670 -
Unknown 0 - - - - - - - - - - - -
Wood 7 14000 5900 6.4 3300 1600* 6.0 730 380 5.0 1100 600 4.9
Ventilated Stove 2 13000 13000 1.3 3200 3200 1.1 730 730 1.2 1100 1100 1.3
Unventilated Stove 0 - - - - - - - - - - - -
Portable Stove 3 21000 14000 3.1 5200 3800 2.7 1100 850 2.5 1700 1300 2.5
Firepit 2 2000 730 109 570 200 11.1 150 62 85 240 100 83
Mixed Ventilation 0 - - - - - - - - - - - -
Unknown 0 - - - - - - - - - - - -
Plant 3 26000 20000* 2.4 6400 5700* 1.8 1400 1300* 1.6 2500 2500* 1.3
Ventilated Stove 0 - - - - - - - - - - - -
Unventilated Stove 1 54000 54000 - 11000 11000 - 2200 2200 - 3300 3300 -
Portable Stove 0 - - - - - - - - - - - -
Firepit 1 10000 10000 - 3600 3600 - 1100 1100 - 2300 2300 -
Mixed Ventilation 1 15000 15000 - 4500 4500 - 960 960 - 2000 2000 -
Unknown 0 - - - - - - - - - - - -
“Other” Fuel 56 7600 4300 3.1 1300 730* 34 600 300 34 1000 500 3.6
Ventilated Stove 9 4500 3100 2.4 860 600 2.5 310 220 2.4 460 330 2.4
Unventilated Stove 11 20000 13000 3.4 3100 2100 3.4 1700 1100 3.5 2900 1800t 3.6
Portable Stove 5 4400 4000 1.6 820 700 1.9 410 340 1.9 780 630 2.1
Firepit 0 - - - - - - - - - - - -
Mixed Ventilation 28 4500 3300 2.7 910 550 34 320 220 2.8 570 360 3.1
Unknown 3 4400 2500 3.7 1100 450 58 280 140 43 510 240 4.6

*- significant difference with smoky coal for same PAH and strata via Tukey HSD test
T - significant difference with ventilated stove for same PAH within fuel strata via Tukey HSD test
N — number of samples
NAP - naphthalene, ANY — acenaphthylene, FLU — fluorine, PHE - phenanthrene



Table S4 - Personal exposure to particle phase PAHs (in ng/m?) by smoky coal source

BaP FLT PYR BbF DBA BaA BkF BPE
County  Smoky coal subtype MineName N AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD
Xuanwei Coking Coal 74 724 475 26 567 199 44 635 247 41 1064 69.7 26 271 155 31 955 535 33 260 169 26 792 501 28
Azhi 21 86.6 584 27 667 245 42 724 301 37 1322 923 25 317 203 29 1169 730 3.0 329 226 25 946 666 2.6
Baoshan 8 103.9 63.6 3.6 962 31.1 84 1103 394 70 1608 101.1 35 472 242 42 1420 712 53 330 216 32 1263 71.0 40
Laibin 20 57.0 446 21 297 167 35 390 219 32 793 609 23 235 149 28 695 461 30 184 142 22 675 467 28
Tangtang 16 812 47.0 3.1 820 213 63 862 260 60 1145 663 30 241 126 33 1134 553 38 305 170 32 772 436 3.1
Yangchang 9 300 265 1.7 131 109 20 150 124 20 438 382 1.8 119 89 25 303 261 1.8 124 102 20 308 285 1.6
Fuyuan Overall 52 767 392* 30 809 183* 54 862 19.5%* 57 1365 65.8* 32 286 109* 39 1143 42.1* 41 280 14.0* 3.1 832 409* 33
Coking Coal 17 1528 81.4f 33 1993 458f 84 2124 554 7.6 2804 1551 3.1 651 348 32 2523 1154f 39 550 27.8f 3.5 1632 839f 3.8
Daping 6 295 249 19 101 46 3.5 139 65 37 595 519 18 119 110 16 352 290 20 100 84 19 338 306 16
Enhong 7 1189 99.6 1.9 1343 89.7 26 1504 1022 2.6 2103 1798 18 458 393 19 1849 1496 20 39.6 323 21 1353 873 39
Haidan 4 397.1 3388 2.1 596.7 4368 3.1 6188 4753 2.7 7344 6174 22 1786 157.7 19 6957 581.8 22 149.7 1277 2.1 4063 3546 2.0
1/3 Coking Coal 8 420 277+ 29 365 1717 48 371 153f 55 986 60.7f 35 186 102f 3.7 665 347f 45 167 10.7f 32 48.6 314f 3.0
Bagong 6 533 433 22 479 352 24 491 345 26 1271 1077 19 240 172 28 871 709 21 214 180 2.0 614 485 22
Dahe 2 79 72 18 22 1.9 22 1.4 1.4 13 129 108 24 24 22 18 50 4.1 25 24 22 18 101 85 23
Gas Fat Coal 25 375 271 22 198 109 29 210 11.0 32 511 370 22 74 49 24 374 230 27 139 100 22 415 293 23
Housuo 24 374 267 22 200 107 29 211 108 33 508 363 22 74 48 24 375 226 27 141 100 23 408 285 23
Qingyun 1 399 399 - 15.7 157 - 18.1 181 - 56.9 569 - 8.5 8.5 - 351 351 - 97 9.7 - 58.1 581 -
Meager Lean Coal (Gumu) 2 590 320 56 ledl 69 83 255 85 121 1323 833 43 240 143 48 952 330 114 185 88 70 634 174 162
N CHR IPY
AM GM GSD AM GM GSD
Xuanwei Coking Coal 74 823 46.5 32 469 30.0 28 j“- signiflcant diffn?repce bgt\yeen smoky coal subtypes from Fuyuan
Azhi 21 1024 652 30 546 377 26 L —_s;%ln;lf;zirgf\;e:sglc;rsl within designated smoky coal subtype
Baoshan 8 122.6 676 41 698 396 4.0 BaP - benzo[a]pyrene, PYR - pyrene, BbF - benzo[b]fluoranthene DBA - dibenz(ah)anthracene, BaA -
Laibin 20 61.0 41.1 29 366 263 2.5 benzo[a]anthracene, BKF - benzo[k]flouranthene
TangTang 16 954 459 40 507 285 3.0 BPE - benzo[ghi]perylene, CHR — chrysene, FLT - fluoranthene, IPY - indeno(1,2,3-cd)pyrene
Yangchang 9 23.8  20.6 1.8 245 199 22
Fuyuan Overall 52 111.5 38.0* 44 446 256% 28
Coking Coal 17 2485 114.6f 39 831 502f 3.0
Daping 6 404 313 24 187 165 1.8
Enhong 7 1769 1392 21 699 624 1.7
Haidan 4 686.0 5722 22 203.1 1830 1.8
1/3 Coking Coal 8 872 455f 49 253 165t 29
Bagong 6 1143 983 19 322 257 23
Dahe 2 6.0 4.5 31 45 44 1.4
Gas Fat Coal 25 253 166 26 261 193 22
Housuo 24 251 163 2.6 257 188 22
Qingyun 1 29.0 29.0 - 35.1 351 -
Meager Lean Coal (Gumu) 2 1233 473 9.8 256 164 42




Table S5 - Personal Exposure to Gas Phase PAHs (in ng/m?®) by Smoky Coal Source

N NAP ANY FLU PHE
County  Smoky coal subtype Mine Name AM GM GSD AM GM GSD AM GM GSD AM GM GSD
Xuanwei Coking Coal 61 3600 2700 24 590 400 2.6 340 230 2.6 460 310 2.7
Azhi 19 3300 2700 2.0 560 420 23 330 250 23 440 320 25
Baoshan 7 6100 4200 25 900 580 2.9 520 290 33 730 420 34
Laibin 19 2700 2100 2.7 380 290 2.7 250 190 2.7 340 260 2.7
TangTang 16 4100 3000 23 740 490 2.6 390 240 2.7 520 320 27
Fuyuan  Overall 30 5100 2900 2.7 930 530 3.0 560 290* 2.9 850 420* 3.1
Coking Coal 5 15000 7100 5.0 2300 960f 6.0 1700 8201 4.3 2600 14001 3.8
Daping 2 1300 1300 12 140 140 1.1 190 190 1.1 370 370 1.1
Haidan 3 25000 22000 1.9 3800 3400 1.7 2700 2200 2.2 4200 3400 2.2
1/3 Coking Coal (Dahe) 2 2300 1800 26 370 320 22 310 230 33 480 390 2.7
Gas Fat Coal (Housuo) 21 2900 2400 2.1 680 500 2.5 310 230 24 390 290 23
Meager Lean Coal(Gumu) 2 5500 4400 2.6 580 440 3.1 640 460 33 1600 1200 2.9

*- significant difference between smoky coal subtypes from Fuyuan
T - significant variation within designated smoky coal subtype

N — number of samples

NAP - naphthalene, ANY — acenaphthylene, FLU — fluorine, PHE - phenanthrene



Table S6a - Indoor measurements of particle phase PAHs (in ng/m?) by fuel type and stove design

BaP PYR BbF DBA BaA BKF
N AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD
Smoky Coal 137 735 476 25 760 266 44 1152 720 27 312 169 31 970 530 32 266 170 2.6
Ventilated Stove 75  52.6 393 2.1 406 195 32 785 570 23 199 128 27 656 421 27 204 142 23
U“"emlslf;f;‘: 6 1100 754 25 1472 626 44 1940 1314 25 60.7 407 29 1646 101.1 2.8 374 235 28
Portable Stove 13 66.7 450 2.6 582 237 47 1456 862 29 296 167 3.1 922 495 36 234 152 26
Firepit 12 164.1 1504t 1.6 242.8 203.0t 1.9 2729 2474t 1.6 803 60.8t 2.5 2434 2196t 1.6 595 532t 17
Mixed 0 954 s66 26 1038 341 45 1297 827 25 373 196 28 1195 664 29 315 213 25
Ventilation
Unknown 4 122 98 22 17 16 16 156 124 21 133 70 41 79 56 26 44 31 25
Smokeless Coal 25 153 10.4* 2.7 43  2.1* 31 498 349* 26 122 69* 3.1 124 73* 3.0 62 47% 22
Ventilated Stove 2 2.0 20%* 12 07 06 14 265 196 32 176 57 127 12 12* 13 17 17 12
U“"emlslf;f;‘: 13 186 128 27 51 23* 32 539 379 26 110 73 28 149 94* 28 70 54 23
Portable Stove 9 12,6 102 22 34 20 30 507 352 28 134 65 32 1001 67 27 56 45 21
Firepit 0 - - - - - - - - - - - - - - - - - -
Mixed o35 535 . g 9.1 - 344 344 - 72 72 - 235 235 - 100 100 -
Ventilation
Unknown 0 - - - - - - - - - - - - - - - - - -
“QOther” Coal 26 462 350 22 455 199 38 732 541 23 196 126 28 561 381 25 166 118 25
Ventilated Stove 10 41.5  33.6 2.1 215 143 3.1 528 426 2.1 242 142 32 428 307 24 151 108 26
Unventilated 0 ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
Stove
Portable Stove 9  53.6 357 27 798 301 50 869 600 26 173 105 3.1 722 428 32 188 119 29
Firepit 1 44.0 440 - 147 147 - 1272 1272 - 245 245 - 597 597 - 166 166 -
Mixed 35 348 21 393 193 38 775 598 23 146 120 21 536 424 22 158 125 22
Ventilation
Unknown 0 - - - - - - - - - - - - - - - - - -
Wood 14 552 479 17 983 630 32 732 642 17 66 57¢+ 18 619 510 20 218 186 1.8
Ventilated Stove 5 67.6 543 2.1 1094 488 60 875 718 21 7.1 68 14 678 474 28 275 222 21
Unventilated 0 : } : ) ) ) } : } ) ) ) } : } ) ) )
Stove
Portable Stove 3 459 424 16 451 384 20 604 565 16 78 58 25 550 479 19 191 174 17
Firepit 5 480 438 17 1197 1004 19 656 596 17 56 48% 20 591 540 16 179 159 18
Mixed 0 : } : ) ) ) } : } ) ) ) } : } ) ) )
Ventilation
Unknown 1 576 576 - 961  96.1 - 779 779 - 51 51 - 667 667 - 212 212 -
Plant 5 692 651 15 1646 1452 1.7 1008 947 15 124 86 29 908 851 15 340 286 1.9
Ventilated Stove 0 - - - - - - - - - - - - - - - - - -
U“"emlslfgs‘ei 1 476 476 - 907 907 - 719 719 - 244 244 - 686 686 - 642 642 -
Portable Stove 1 593 593 - 1914 1914 - 884 84 - 20 20 - 89 89 - 157 157 -
Firepit 2 610 596 14 1128 1086 15 922 867 17 133 104 29 702 694 13 206 197 15
Mixed 169 1169 - 3154 3154 - 1592 1592 - 88 88 - 1612 1612 - 491 491 -
Ventilation
Unknown 0 - - - - - - - - - - - - - - - - - -
“Other” Fuel 75 100.1 374 38 1610 211 80 1638 642 3.6 40.0 134 39 1420 361 50 364 146 3.6
Ventilated Stove 14 443 278 29 858 170 6.6 582 343 32 141 115 2.1 516 234 43 174 107 33
U“"emlslfgs‘ei 21 1749 625 53 3224 478 120 3146 1261 46 771 223 58 2582 720 69 654 266 48
Portable Stove 6 504 41.6 2.1 382 188 49 959 822 19 31,5 235 24 581 389 30 157 134 19
Firepit 0 - - - - - - - - - - - - - - - - - -
Mixed
VIXCE 31 913 320 35 1222 155 64 1350 575 29 318 108 34 1319 305 43 319 127 3.1
Ventilation
Unknown 3 255 170 3.1 289 57 102 338 203 35 26 23 19 216 106 42 88 50 37
*- significant difference with smoky coal for same PAH and strata via Tukey HSD test
T - significant difference with ventilated stove for same PAH within fuel strata via Tukey HSD test 9

N — number of samples

BaP - benzo[a]pyrene, PYR - pyrene, BbF - benzo[b]fluoranthene DBA - dibenz(ah)anthracene, BaA - benzo[a]anthracene, BkF - benzo[k]flouranthene



Table S6b - Indoor measurements of particle phase PAHs (in ng/m3) by fuel type and stove design

BPE CHR FLT IPY
N AM GM GSD AM GM GSD AM GM GSD AM GM GSD

Smoky Coal 137 92.6 53.5 2.7 91.2 47.3 33 65.2 22.0 4.6 47.7 31.8 25
Ventilated Stove 75 58.3 42.6 2.3 55.2 354 2.7 36.2 16.8 3.3 369 272 22
Unventilated Stove 6 1485 108.0 2.4 1762 108.6 2.7 1289  50.0 4.6 73.1 515 2.6
Portable Stove 13 82.1 51.6 2.8 111.8 593 3.6 48.8 19.0 4.9 313 231 23
Firepit 12 2114 1777+ 19 251.7 2078t 19 217.8 1783t 2.0 108.7 944t 1.8

Mixed Ventilation 27  138.8  62.6 2.8 103.4 555 2.9 81.3 26.0 49 575 371 2.4
Unknown 4 19.5 13.8 29 8.6 59 29 1.0 1.0 12 162 10.6 3.5
Smokeless Coal 25 217 13.9* 28 256 151* 3.2 3.5 1.9*% 2.8 155 114* 24
Ventilated Stove 2 14.7 6.7 7.5 19.1 72 10.0 0.9 0.8 14 15.5 72 72
Unventilated Stove 13 23.4 14.9 2.7 242 15.3 29 4.0 1.9* 3.0 158 125 2.1
Portable Stove 9 20.8 14.1 2.7 29.9 16.8 3.4 29 1.9 2.7 153 107 24

Firepit 0 - - - - - - = = = - - -
Mixed Ventilation 1 21.7 21.7 - 19.0 19.0 - 7.2 7.2 - 145 145 -
Unknown 0 - - - - - - - o - - - -

“Other” Coal 26 51.9 371 24 558  36.7 2.6 38.5 16.0 3.9 326 242 23

Ventilated Stove 10 48.2 37.3 23 36.6  26.1 24 16.3 11.1 3.0 36.1 287 22
Unventilated Stove 0 - - - - - - - - - - - -

Portable Stove 9 61.9 37.7 3.0 70.9 45.1 29 68.5 25.2 5.0 326 203 29
Firepit 1 64.6 64.6 - 152.7  152.7 - 12.7 12.7 - 264 264 -

Mixed Ventilation 6 41.1 32.8 22 49.1 37.5 24 34.8 15.4 4.5 279 237 20

Unknown 0 - - - - - - - - - - - -
Wood 14 332 29.4 1.7 52.6 424 2.1 86.7 48.6 4.0 374 326 1.7
Ventilated Stove 5 424 36.1 1.9 52.0 35.7 2.8 96.9 33.2 8.2 459 381 2.1
Unventilated Stove 0 - - - - - - - - - - - -
Portable Stove 3 27.1 25.5 1.5 45.0 38.6 2.0 33.6 28.0 22 33.8  30.6 1.7
Firepit 5 28.0 25.7 1.6 56.8 50.1 1.8 109.0 88.5 2.0 31.7 286 1.7
Mixed Ventilation 0 - - - - - - - - - - - -
Unknown 1 314 314 - 57.6 57.6 - 83.9 83.9 - 344 344 -
Plant 5 44.3 41.1 1.5 88.3 85.0 14 1595 1376 1.8 399 38.0 14
Ventilated Stove 0 - - - - - - o - - - - -
Unventilated Stove 1 432 432 - 68.6 68.6 - 85.2 85.2 - 354 354 -
Portable Stove 1 24.6 24.6 - 92.9 92.9 - 185.8 185.8 - 269 269 -

Firepit 2 51.4 46.6 1.9 75.7 73.5 1.4 104.6  99.0 1.6 37.1 364 1.3

Mixed Ventilation 1 51.1 51.1 - 128.7 1287 - 3174 3174 - 629 629 -
Unknown 0 - - - - - - - - - - - -
“Other” Fuel 75 106.7  39.2 3.7 149.0 38.6 48 1438 177 8.1 635 290 32

Ventilated Stove 14 412 303 24 42.0 18.2 43 87.9 14.1 7.6 340 266 20

Unventilated Stove 21 208.8  63.7 57 2628 827 59 2803 400 122 1097 471 44

Portable Stove 6 954 677 2.7 543 402 2.6 31.0 17.0 43 404 336 20
Firepit 0 - - - - - - - - - - - -

Mixed Ventilation 31 78.1 32.1 3.1 151.1 383 3.7 1101 13.0 6.4 545 227 3.1

Unknown 3 16.5 11.5 2.8 19.0 6.3 6.6 24.1 49 100 176 133 24

*- significant difference with smoky coal for same PAH and strata via Tukey HSD test

T - significant difference with ventilated stove for same PAH within fuel strata via Tukey HSD test
N — number of samples

BPE - benzo[ghi]perylene, CHR — chrysene, FLT - fluoranthene, IPY - indeno(1,2,3-cd)pyrene.



Table S7 - Indoor measurements of particle phase PAHs (in ng/m?) by smoky coal source

BaP FLT PYR BbF DBA BaA BKF BPE
County Smoky coal subtype MineName N AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD AM GM GSD
Xuanwei Coking Coal 77 79.1 500 25 663 209 48 793 267 44 111.0 708 27 320 176 30 101.6 57.1 30 274 176 2.6 1004 539 28
Azhi 21 796 632 20 709 306 42 76.2  38.1 34 1227 98.1 20 247 188 22 1093 792 23 299 237 20 80.0 641 2.0
Baoshan 8 103.7 62.0 3.1 1152 26.0 9.6 1325 348 8.0 1534 878 34 558 345 3.1 140.0 70.6 4.0 412 233 39 1338 806 29
Laibin 23 87.0 456 3.0 492 158 4.7 76.7 214 47 1093 60.6 31 354 141 3.6 100.1  48.0 36 243 148 2.8 137.1 47.1 37
Tangtang 16 79.2 475 28 885 20.6 64 948 260 5.6 1107 66.2 29 362 21.0 36 1094 572 35 287 160 30 944 555 3.1
Yangchang 9 358 332 15 159 149 1.5 18.3 17.0 1.6 514 457 1.6 115 10.6 1.6 392 344 1.7 146 129 1.6 349 335 1.4
Fuyuan  Overall 60 639 429* 25 619 219* 44 684 245* 44 1108 689* 27 282 152*¥ 32 873 454* 34 249 158* 26 768 50.0% 25
Coking Coal 21 974 677+ 25 1195 5211 4.6 1322 61.7f 43 1774 12031 2.6 483 293f 3.0 1497 920t 3.1 396 251f 29 1213 805t 2.6
Daping 7 294 266 1.6 132 94 25 17.6  12.1 26 547 453 20 11.8 9.7 22 355 27.8 22 9.0 8.3 1.6 352 305 1.8
Enhong 9 998 856 1.8 110.1 884 2.1 1240 101.1 2.0 1761 153.0 1.8 425 368 1.8 1470 1284 1.8 470 359 23 1128 988 1.7
Haidan 5 188.1 163.7 19 285.1 221.8 23 3072 2480 22 3514 3060 1.8 109.7 0914 20 3144 2699 19 69.0 619 1.7 2570 2163 2.0
1/3 Coking Coal 8 669 447 32 619 259 53 67.6 279 50 1264 854 32 275 16.6 3.7 909 54.5 43 243 176 28 735 475 33
Bagong 6 63.1 554 1.7 61.6 33.7 3.1 66.7  34.6 32 1220 1064 1.8 29.1 220 2.3 87.3 75.2 1.8 247 216 1.8 63.0 573 1.6
Dahe 2 784 234 143 627 11.8 281 704 146 243 1396 441 13.1 226 7.2 129 101.8 207 25.0 23.0 9.5 87 1052 272 177
Gas Fat Coal 24 342 288 1.8 154 107 25 16.8 114 2.6 465 384 1.9 11.1 8.0 2.3 324 23.8 23  13.0 104 1.9 403 339 19
Housuo 23 334 280 1.8 143 10.1 2.5 15.6  10.7 25 453 373 1.9 108 7.7 23 31.3 22.9 23 12,6 10.1 19 395 330 19
Qingyun 1 53.7 53.7 - 394 394 - 449 449 - 745 745 - 17.5 17.5 - 59.2 59.2 - 219 219 - 60.3 603 -
Meager Lean Coal (Gumu) 2 553 364 40 166 72 82 228 9.2 9.1 1193 94.0 2.8 264 224 23 75.0 29.9 92 166 119 34 605 436 33
N CHR PY
=AM M GSD *- significant difference between smoky coal subtypes from Fuyuan
Xuanwei  Coking Coal 77 RSO 13 332 23 T - significant variation within designated smoky coal subtype
signi g Y yp
Azhi 21 942 695 22 46.6 367 2.1 N — number of samples
Baoshan 8 1220 668 34 758 53.0 24 BaP - benzo[a]pyrene, PYR - pyrene, BbF - benzo[b]fluoranthene DBA - dibenz(ah)anthracene, BaA -
Laibin 23 89.2 408 3.6 478 255 3.0 benzo[a]anthracene, BkF - benzolk]flouranthene
Tangtang 16 81.6 488 3.1 629 376 3.1 BPE - benzo[ghi]perylene, CHR —chrysene, FLT - fluoranthene, IPY - indeno(1,2,3-cd)pyrene
Yangchang 9 299 251 1.8 285 27.1 14
Fuyuan Overall 60 929 42.0* 3.7 433 29.8% 24
Coking Coal 21 169.0 93.4f 35 632 434f 25
Daping 7 440 280 3.1 17.1 16.6 1.3
Enhong 9 140.1 121.8 1.8 65.0 552 1.8
Haidan 5 3958 3128 22 1244 1076 1.9
1/3 Coking Coal 8 103.5 62.8 44 429 302 33
Bagong 6 1019 893 1.8 451 417 1.5
Dahe 2 1082 21.8 254 363 114 132
Gas Fat Coal 24 230 179 21 276 222 20
Housuo 23 222 172 21 266 214 1.9
Qingyun 1  41.6 41.6 - 504 50.4 -
Meager Lean Coal (Gumu) 2 898 531 49 256 192 3.1
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Table S8- Exploratory factor analysis of log transformed indoor PAH values

Factor 1 Factor2 Factor3
EV(% variance explained) 3.939%) 3.7(37%) 1.8(18%)

Benzo[ ghi]perylene (6) 0.49 0.77 0.38
Benzo[b]fluoranthene (5) 0.47 0.56 0.66
Dibenz[ah]anthracene( 5) 0.28 0.81 0.31
Benzo[a]pyrene (5) 0.63 0.61 0.41
Benzo[k]fluoranthene (5) 0.61 0.58 0.42
Indeno[1,2,3-cd]pyrene (5) 0.53 0.77 0.27
Pyrene(4) 0.87 0.39 0.29
Fluoranthene(4) 0.88 0.35 0.31
Chrysene(4) 0.55 0.52 0.62

Benzo[a]anthracene (4) 0.69 0.56 0.42

Values in bold (Eigen value > 0.5) are considered to be contributory to that factor
Numbers in parentheses represent number of carbon rings for respective PAH
Factor analysis was performed with varimax rotation



Table S9 - Mixed effect model for indoor PAH measurements (using PAHs and variables selected for

personal measurements)

BaP FLT CHR
Reference/Background Value (Intercept)* 3.04 1.65 3.0
Fuel Type Estimate 95%CI GMR Estimate 95%CI GMR Estimate 95%CI GMR
Smokeless Coal (FY & XW) Ref 1 Ref 1 Ref 1
Coking Coal from North XW 0.82 0.19,1.44 227 1.1 0.16,2.03 3 1.01 0.29,1.72  2.75
Coking Coal from South XW 0.93 -0.22,2.07 2.54 1.51 -0.2,3.22 453 0.83 -0.422.11 23
Coking Coal from FY 0.47 -0.24,1.19  1.61 0.84 -0.23,1.93 233 0.75 -0.11,1.6  2.11
1/3 Coking coal FY 0.8 -0.17,1.75  2.23 1.76 0.33,3.17 5.79 1.21 0.15,2.25 335
Gas Fat coal FY 0.26 -0.5,1.02 1.3 0.48 -0.64,1.6  1.62 0.01 -0.85,0.86  1.01
Meagre Lean coal FY 0.67 -0.66,2 1.95 0.45 -1.54,2.44  1.56 1.07 -0.51,2.66 2.92
Multiple Coal Types 0.53 -0.04,1.1 1.7 1.11 027,196 3.04 0.76 0.09,1.42 2.13
Multiple Fuel Types 0.64 0.11,1.16  1.89 1.23 0.46,2.02 343 0.69 0.07,1.3 1.98
Smoky Coal of uncertain type 1.42 0.53,23 412 331 1.98,4.65 27.39 1.91 0.84,298  6.77
Plant Products 0.02 -1.05,1.1  1.02 0.83 -0.78,248 2.3 0.22 -1.07,1.51 1.24
Wood 0.05 -0.84,0.97 1.06 0.95 -04,234 259 0.13 -0.95,1.23 1.14
Stove Design
Ventilated Stove Ref 1 Ref 1 Ref 1
Unventilated Stove 0.51 0.07,0.95 1.67 0.67 0,1.34 1.95 0.73 02,125  2.07
Fire Pit 0.92 0.24,1.58 2.51 1.54 0.52,2.52  4.66 1.02 0.21,1.81 277
Portable Stove 0.14 -0.26,0.54 1.15 0.17 -0.43,0.76  1.18 0.37 -0.11,0.84 1.44
Mixed Ventilation 0.29 -0.01,0.59 1.33 0.22 -0.23,0.67 1.25 0.44 0.08,0.81 1.56
Unknown ventilation ~ -0.79  -1.49,-0.09 0.45 -1.53  -2.58,-047 022 -1.2 -2.03,-036 0.3
Room size (in m®)
<40m3 Ref 1 Ref 1 Ref 1
40m3to49m3  -0.42  -0.81,-0.03 0.66 -0.51 -1.1,0.06 0.6 -0.69 -1.17,-022 0.5
50m3 to 67m3 0.07 -0.35,049 1.08 0.41 -0.23,1.04 1.5 0 -0.5,0.51 1
>67m3 0.11 -0.31,0.53  1.12 0.5 -0.14,1.12  1.64 -0.03  -0.53,048 0.97
Room Size Unknown  -0.35 -0.76,0.06 0.7 -0.21  -0.82,0.39 0.81 -0.47  -0.96,0.02 0.63
Season
Autumn Ref 1 Ref 1 Ref 1
Winter  -0.15 -0.47,0.17  0.86 0.17 -0.32,0.65 1.18 0.06 -0.31,0.42  1.06
Spring/Summer  -0.09 -0.37,0.18 091 -0.62  -1.03,-0.21 0.54 -0.32 -0.63,0 0.73
Variance explained (%)
Between Subjects 46 57 39
Between Villages 24 36 50

*Reference value represents log transformed PAH value (in ng/m?®) for the reference model entry (smokeless coals from Fuyuan, burnt in a ventilated stove in a

“small” room)

GMR: = geometric mean ratio = GM(estimate)/GM(reference)=exp(Estimate)
BaP - benzo[a]pyrene, FLT — fluoranthene, CHR — chrysene
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Table S10a- Mixed effect models for personal exposure to particle bound PAHs

BPE BbF DBA BKF
Reference/Background Value (Intercept)* 24 3.08 1.05 1.53
Fuel Type Estimate 95%CI GMR Estimate 95%CI ~GMR Estimate 95%CI GMR Estimate 95%CI GMR
Smokeless Coal (FY & XW) Ref 1 Ref 1 Ref 1 Ref 1
Coking Coal from North XW 1.27 1.96,0 3.58 1.12 0.5,1.73  3.07 1.42 0.71,2.12  4.15 1.12 0.47,1.76  3.08
Coking Coal from South XW 0.72 1.86,0 2.05 0.43 -0.53,1.39  1.53 077  -0.37,1.92 2.16 0.56 -0.5,1.6 1.75
Coking Coal from FY 0.9 1.74,0 2.46 1.14 036,19  3.11 1.36 0.52.21 3.89 0.93 0.14,1.7  2.52
1/3 Coking coal FY 0.39 1.37,0 148 0.44 -0.46,1.28 1.55 0.51 -0.54,1.51 1.67 0.26 -0.7,1.17 1.3
Gas Fat coal FY 0.35 1.18,0 1.42 0.27 -0.46,0.98 1.31 0.07  -0.77,0.89 1.07 0.38 -0.4,1.14 146
Meagre Lean coal FY 0.22 1.74,0 1.25 1.24 -0.15,2.61 3.45 145  -0.12,3.01 4.27 0.7 -0.71,2.1  2.02
Multiple Coal Types 0.93 1.57,0 253 0.78 02,1.35 218 1.04 0.37,1.71 2.83 0.82 021,143 227
Multiple Fuel Types 0.9 1.49,0 245 0.87 0.32,1.42 239 0.79 0.17,14 22 0.84 0.26,1.41 231
Smoky Coal of uncertain type 1.38 239,0 397 1.49 0.552.42 442 1.16 0.08,2.23  3.18 0.99 0.04,1.94  2.69
Plant Products ~ -0.01 1250 0.99 0.24 -0.95,1.43  1.27 -0.09  -1.44,126 091 0.13 -1.08,1.34 1.14
Wood 0.2 1240 1.23 0.45 -0.51,1.41 1.57 0.04 -1.02,1.11 1.04 0.45 -0.52,1.42  1.57
Stove Design
Ventilated Stove Ref 1 Ref 1 Ref 1 Ref 1
Unventilated Stove 0.51 1.02,0 1.66 0.67 0.18,1.15 195 0.73 0.17,1.29  2.07 0.45 -0.04,0.94 1.57
Fire Pit 1.24 1.98,0 3.44 1.08 0.38,1.76  2.93 1.18 0.41,1.94 3.24 1.07 0.38,1.76  2.92
Portable Stove 0.35 0.82,0 1.43 0.52 0.09,0.95  1.69 048  -0.01,097 1.62 0.2 -0.23,0.63 1.22
Mixed Ventilation 0 0.36,0 1 0.09 -0.25,0.42  1.09 -0.02  -0.41,036 0.98 0.1 -0.23,0.44  1.11
Unknown ventilation ~ -0.97 -0.14,0  0.38 -091  -1.67,-0.14 04 -0.94  -1.8,-0.08 0.39 -0.96  -1.72,-0.19 0.38
Room size (in m3)
<40m3 Ref 1 Ref 1 Ref 1 Ref 1
40m3 to49m3  -0.34 0.13,0 0.71 -0.46 -0.9,-0.03  0.63 -0.37  -0.86,0.11 0.69 -0.28  -0.71,0.15 0.76
50m3 to 67m3 0.63 1.13,0 1.87 0.4 -0.07,0.86  1.49 048  -0.05,0.99 1.61 0.47 0,0.94 1.61
>67m3 0.21 0.71,0 1.24 -0.14  -0.61,033 0.87 0.1 -0.42,0.63 1.11 -0.01 -0.47,0.46  0.99
Room Size Unknown 0.07 0.55,0 1.08 -0.08  -0.53,0.37 092 0.04  -0.47,0.53 1.04 -0.02  -0.47,043 098
Season
Autumn Ref 1 Ref 1 Ref 1 Ref 1
Winter 0.12 0.47,0 1.13 0.28 -0.02,0.58 1.33 028  -0.09,0.64 1.33 0.29 -0.03,0.6  1.33
Spring/Summer 0.12 0.41,0 1.13 -0.04 -0.3,023 097 0.52 0.19,0.84 1.68 0.02 -0.26,0.29  1.02
Variance explained
Between Subjects 40 32 32 31
Between Villages 53 80 72 65

*Reference value represents log transformed PAH value (in ng/m?®) for the reference model entry (smokeless coals from Fuyuan, burnt in a ventilated stove in a

“small” room)

GMR: = geometric mean ratio = GM(estimate)/GM(reference)=exp(Estimate)

BPE — Benzo[ghi]perylene, BbF — Benzo[b]fluoranthene, DBA — Dibenz[ah]anthracene, BKF — Benzo[k]fluoranthene
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Table S10b- Mixed effect models for personal exposure to particle bound PAHs

IPY PYR BaA
Reference/Background Value (Intercept)* 22 1.55 221
Fuel Type Estimate 95%CI GMR Estimate 95%CI GMR Estimate 95%CI GMR
Smokeless Coal (FY & XW) Ref 1 Ref 1 Ref 1

Coking Coal from North XW 1.01 0.39,1.61 2.73 1.12 0.19,2.04  3.06 1.55 0.78,2.31 4.72
Coking Coal from South XW 0.53 -0.46,1.5 1.7 0.52 -1.13,2.13  1.68 0.95 -0.37,226  2.59
Coking Coal from FY 0.92 0.18,1.65 2.1 0.73 -0.4,1.85  2.07 1.37 04423 394

1/3 Coking coal FY 0.03 -0.9,0.9 1.03 0.09 -1.33,1.45 1.09 0.57 -0.59,1.67 1.76

Gas Fat coal FY 0.33 -0.41,1.04 1.39 0.06 -1.07,1.16  1.06 0.48 -0.43,1.37  1.62

Meagre Lean coal FY 0.73 -0.61,2.06 2.08 0.27 -1.75,2.28 131 1.06 -0.6,2.73 29
Multiple Coal Types 0.79 0.21,1.37 221 0.95 0.08,1.81 2.58 1.23 0.53,1.93 343
Multiple Fuel Types 0.82 0.28,1.37 2.28 0.98 0.16,1.8  2.66 1.24 0.58,1.9 345

Smoky Coal of uncertain type 0.83 -0.09,1.76 2.3 1.51 0.17,2.86 4.54 1.66 0.56,2.75 5.25

Plant Products 0.14 -1.02,1.3  1.15 -0.23  -1.94,149 0.8 0.38 -1.02,1.78  1.46
Wood 0.52 -0.4,1.44  1.68 0.45 -0.92,1.83 1.56 0.95 -0.19,2.09 2.57
Stove Design
Ventilated Stove Ref 1 Ref 1 Ref 1

Unventilated Stove 0.34 -0.13,0.81  1.41 0.33 -0.36,1.02 139 0.45 -0.12,1.02  1.57
Fire Pit 1.05 0.39,1.7  2.85 1.73 0.742.7  5.62 1.16 034,198 32

Portable Stove 0.11 -0.31,0.52  1.11 0.2 -0.41,0.82  1.23 0.36 -0.15,0.87 1.43
Mixed Ventilation ~ -0.01 -0.34,0.31  0.99 0.12 -0.36,06 1.13 0.06 -0.33,0.45  1.06
Unknown ventilation -0.8 -1.53,-0.06 0.45 -1.31 -2.4,-022  0.27 -1.29  -2.19,-039 0.27

Room size (in m®)

<40m3 Ref 1 Ref 1 Ref 1
40m3 to49m3  -0.22 -0.64,0.19 0.8 0.1 -0.5,071 111 -027  -0.78,024 0.77
50m3 to 67m3 0.47 0.03,0.92  1.61 0.84 0.18,1.5 231 0.59 0.03,1.14 1.8
>67m3 0.12 -0.33,0.56  1.12 0.44 -0.23,1.1  1.55 0.13 -0.42,068 1.14
Room Size Unknown  0.03 -04,046  1.03 038  -0.25,1.01 146 0.08 -0.45,0.6  1.08

Season

Autumn Ref 1 Ref 1 Ref 1
Winter 0.17 -0.15,0.47 1.18 0.68 0.22,1.14 198 0.36 -0.01,0.74 1.44
Spring/Summer 0.23 -0.04,0.5 1.26 -0.56  -0.96,-0.16 0.57 -0.26  -0.58,0.06 0.77

Variance explained

Between Subjects 32 36 35
Between Villages 65 54 62

*Reference value represents log transformed PAH value (in ng/m?®) for the reference model entry (smokeless coals from Fuyuan, burnt in a ventilated stove in a
“small” room)

GMR: = geometric mean ratio = GM(estimate)/GM(reference)=exp(Estimate)

IPY — Indeno[1,2,3-cd]pyrene, PYR — Pyrene, BaA — Benzo[a]anthracene



Table S11 - Mixed effect models for personal exposure to gas-phase PAHs

PHE ANY FLU
Reference/Background Value (Intercept)* 4.84 549 439
Fuel Type Estimate 95%CI GMR Estimate 95%CI GMR Estimate 95%CI GMR
Smokeless Coal (FY & XW) Ref 1 Ref 1 Ref 1
Coking Coal from North XW 0.43 4.16,5.55 1.54 0 4.73,6.27 1 0.51 3.69,5.09 1.67

Coking Coal from South XW - - - - - - - - -
Coking Coal from FY 0.66 -0.26,1.08 1.94 -0.36 -0.75,0.73 0.7 039 -0.17,1.18 1.48
1/3 Coking coal FY 0.78 -0.47,1.66 2.17 0.06 -1.5,0.81 1.06 0.76  -0.69,1.47 2.14
Gas Fat coal FY 0.32 -0.62,2.18 1.37 0.06  -1.43,1.55 1.06 043  -0.62,2.16 1.53
Meagre Lean coal FY 1.54 -0.49,1.08 4.67 027 -0.85,095 1.3 098  -0.39,1.22 2.65
Multiple Coal Types 0.65 0.16,29 192 0.19 -1.21,1.73 1.21 0.63  -0.38,2.31 1.88
Multiple Fuel Types 0.81 -0.09,1.38 2.24 058  -0.61,0.99 1.78 0.76 -0.1,1.36  2.13
Smoky Coal of uncertain type 0.67 0.16,1.43  1.96 027  -0.15,1.29 1.31 0.86 0.11,1.39  2.37
Plant Products 0.85 -0.28,1.63 2.34 0.78 -0.7,1.23  2.18 044  -0.05,1.76 1.55
Wood  -0.53 -0.67,2.34  0.59 -0.36  -0.82,2.38 0.69 -0.73  -1.03,1.91 048

Stove Design

Ventilated Stove Ref 1 Ref 1 Ref 1
Unventilated Stove 1.2 -1.83,0.76  3.33 0.69  -1.74,1.01 1.99 .02 -1.99,0.53 2.78
Fire Pit 1.75 0.51,1.5 5.73 1.52  -0.13,091 4.56 1.79 0.39,1.34  6.01
Portable Stove 1.01 0.59,1.76  2.73 0.4 0.07,1.31 1.49 0.87 0.44,1.61 238
Mixed Ventilation 0.11 0.75,2.72  1.12 -0.03 052,252 097 0.05 0.85,2.72  1.05
Unknown ventilation ~ -0.47  -0.28,0.51 0.62 -0.69  -0.44,038 0.5 -0.73  -0.33,043 048

Room size (in m®)

<40m3 Ref 1 Ref 1 Ref 1
40m3 to49m3  -0.25 0.13,0.76  0.78 0.01 -0.15,0.53  1.01 -0.11  -0.01,0.61 0.9
50m3 to 67m3 0.51 -0.8,0.29 1.67 0.79  -0.53,0.55 2.2 0.7 -0.63,04 2.02
>67m3 0.13 -0.05,1.06 1.13 0.36 0.22,1.33  1.44 0.25 0.15,1.22  1.28
Room Size Unknown  -0.11 -0.42,0.67 0.89 022  -0.18,091 1.25 0.08  -0.27,0.75 1.09

Season

Autumn Ref 1 Ref 1 Ref 1
Winter 0.52 -1.24,029 1.67 042  -1.48,0.11 1.52 046  -1.46,0.01 1.58
Spring/Summer 0.45 0.14,0.88 1.56 0.19 -0.01,0.83 1.21 0.31 0.07,0.83  1.36

Variance explained

Between Subjects 67 100 87
Between Villages 100 71 84

*Reference value represents log transformed PAH value (in ng/m?®) for the reference model entry (smokeless coals from Fuyuan, burnt in a ventilated stove in a
“small” room)

GMR: = geometric mean ratio = GM(estimate)/GM(reference)=exp(Estimate)

PHE - Phenanthrene, ANY - Acenaphthylene, FLU - Fluorine



Table S12a - Mixed effect models for indoor measurements of particle bound PAHs

. BPE BbF DBA BKF
Reference/Background Value (Intercept)* 3.12 3.63 1.79 1.98
Fuel Type Estimate 95% CI GMR Estimate 95% CI GMR Estimate 95%CI ~ GMR Estimate 95% CI GMR
Smokeless Coal (FY & XW) Ref 1 Ref 1 Ref 1 Ref 1
Coking Coal from North XW  0.89 0.23,1.54 244 0.78 0.16,1.39 2.18 1.02 032,171 278 0.85 0.22,1.48 234
Coking Coal from South XW  0.76 -0.39,1.9 213 0.62 -0.4,1.67 186 0.38 -0.7,146 146 0.64 -0.46,1.72 1.91
Coking Coal from FY ~ 0.53 -0.24,1.3 1.7 0.61 -0.13,1.34 184 081 -0.02,1.64 2.26 0.62 -0.11,1.35 1.85
1/3 Coking coal FY  0.82 -0.16,1.79 2.28  0.89 0.01,1.75 2.43 0.7 -0.28,1.66 2.01 0.96 0.03,1.88 2.62
Gas Fat coal FY  0.22 -0.6,1.01 1.24  0.07 -0.66,0.8 1.08 0.19 -0.64,1.01 1.21 0.37 -0.38,1.12 1.45
Meagre Lean coal FY  0.69 -0.74,2.12 1.99 1.08  -0.29,2.44 2.93 1.6 0,3.19 493 086 -0.49,2.21 237
Multiple Coal Types ~ 0.49 -0.13,1.11 1.63  0.48 -0.1,1.05 1.61 0.55 -0.13,1.23 174 0.51 -0.08,1.11 1.67
Multiple Fuel Types ~ 0.63 0.07,1.19 1.88 0.62 0.09,1.15 1.86 0.57 -0.06,1.2 177 0.74 0.2,1.28 2.1
Smoky Coal of uncertain type 1.69 0.73,2.64 5.4 1.48 0.54,2.42 4.39 1.53 0.42,2.65 4.64 1.42 0.5,2.34 4.13
Plant Products ~ -0.51 -1.66,0.66 0.6 0.08 -1.04,1.21 1.08 -0.64 -1.950.68 053 039 -0.72,1.52 148
Wood  -0.48 -1.44,049 0.62 -0.04 -0.98,0.92 09 -0.78 -1.86,0.33 0.46 0.19 -0.73,1.13 1.21
Stove Design
Ventilated Stove Ref 1 Ref 1 Ref 1 Ref 1
Unventilated Stove ~ 0.41 -0.06,0.88 1.51 0.67 0.22,1.12 196 0.43 -0.1,096 154 045 0,0.89 1.56
Fire Pit ~ 0.92 0.19,1.62 2.51 0.88 0.17,1.57 242 0.71 -0.11,1.5 2.04 0.85 0.16,1.51 2.33
Portable Stove ~ 0.16 -0.27,058 1.17 031 -0.1,0.72 136 0.09 -0.4,0.58 1.1 0.02  -0.39,0.43 1.02
Mixed Ventilation ~ 0.23 -0.1,0.55 1.26  0.39 0.07,0.7 147 011 -0.27,049 112 031 0,0.62 1.37
Unknown ventilation ~ -0.87 -1.61,-0.12 042 -0.82 -1.54,-0.09 0.44 -096 -1.83,-0.1 0.38 -0.93 -1.64,-0.21 04
Room size (in m®)
<40m3 Ref 1 Ref 1 Ref 1 Ref 1
40m3 to49m3  -0.47 -0.89,-0.06 0.62 -0.58 -1,-0.17 0.56 -0.43 -0.92,0.05 0.65 -0.4 -0.8,-0.01 0.67
50m3 to 67m3 0.08 -0.37,0.52 1.08 -0.01 -0.45,0.44 0.99 0.08 -0.44,0.6 1.08 0.05 -0.38,0.48 1.05
>67m3 0.11 -0.34,0.55 1.11 -0.09 -0.53,0.35 0.91 0.12 -0.38,0.63 1.13 -0.02 -0.45,0.4 0.98
Room Size Unknown  -0.36 -0.79,0.08 0.7 -0.56 -0.98,-0.13 0.57 -0.18 -0.68,0.33 0.84 -0.48 -0.9,-0.07 0.62
Season
Autumn Ref 1 Ref 1 Ref 1 Ref 1
Winter  -0.03 -0.37,031 097 -0.05 -0.37,025 0.95 039 0.03,0.73 147 0.03 -0.29,0.35 1.03
Spring/Summer  -0.09 -0.38,0.21  0.92 -0.1 -0.37,0.17 0.91 0.14 -0.19,046 1.14 0.09 -0.19,0.37 1.09

Variance explained

Between Subjects 52 35 39 45
Between Villages 28 47 74 39

*Reference value represents log transformed PAH value (in ng/m®) for the reference model entry (smokeless coals from Fuyuan, bumt in a ventilated stove in a
“small” room)

GMR: = geometric mean ratio = GM(estimate)/GM(reference)=exp(Estimate)

BPE — Benzo[ghi]perylene, BbF — Benzo[b]fluoranthene, DBA — Dibenz[ah]anthracene, BKF — Benzo[k]fluoranthene
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Table 12b- Mixed effect models for indoor measurements of particle bound PAHs

IPY PYR BaA
Reference/Background Value (Intercept)* 2.83 1.8 2.72
Fuel Type Estimate 95% CI GMR Estimate 95% CI GMR Estimate 95% CI GMR
Smokeless Coal (FY & XW) Ref 1 Ref 1 Ref 1

Coking Coal from North XW  0.72 0.12,1.31 205 1.15 0.24,2.06 3.15 1.24 0.5,1.97 3.45
Coking Coal from South XW  0.71 -0.31,1.73 2.04 146 -0.21,3.13 431 1.35 0.01,2.69 3.86
Coking Coal from FY ~ 0.41 -0.29,1.11 151 078 -0.26,1.84 2.19 0.85 0.01,1.7 2.33

1/3 Coking coal FY  0.38 -0.53,1.26 146 1.64 0.23,3.04 516 124 0.11,235 3.45

Gas Fat coal FY  0.24 -0.49,096 128 038 -0.72,1.48 147 045 -044,1.34 157

Meagre Lean coal FY  0.65 -0.66,1.96 191 041 -1.52,236 151 0.72 -0.84,2.29 2.05
Multiple Coal Types  0.42 -0.15,0.99 1.52 1.11 0.29,1.95 3.05 0.95 0.28,1.62 2.57
Multiple Fuel Types ~ 0.57 0.05,1.09 1.77 1.16 04,192 3.18 094 0.34,1.55 257

Smoky Coal of uncertain type 0.92 0.02,1.82 2.5 3.36 2.08,4.66 28.93 2.14 1.1,3.19 8.53
Plant Products ~ -0.14  -1.22,094 0.87 0.75 -0.82,2.34 211 0.32 -0.94,1.6 1.38

Wood  0.02 -0.87,0.93 1.02 095 -0.352.29 258 036 -0.69,1.44 1.43

Stove Design

Ventilated Stove Ref 1 Ref 1 Ref 1
Unventilated Stove 0.33 -0.11,0.76 1.39 0.75 0.11,1.4 213 0.7 0.18,1.22 2.02
FirePit  0.73 0.07,1.38 2.08 1.5 0.53,2.44 4.5 1.04 0.24,1.81 2.84
Portable Stove  -0.09 -0.49,03 091 0.14 -043,0.72 1.15 0.16 -0.31,0.63 1.18
Mixed Ventilation ~ 0.12 -0.19,0.42 1.13  0.26 -0.18,0.7 129 036  0.01,0.71 1.43
Unknown ventilation ~ -0.65 -1.35,0.05 0.52 -143 -244,-04 0.24 -1.17 -1.99,-035 0.31

Room size (in m3)

<40m3 Ref 1 Ref 1 Ref 1
40m3 to49m3  -0.43  -0.82,-0.05 0.65 -0.53 -1.09,0.03 0.59 -0.5 -0.96,-0.05 0.6
50m3 to 67m3 0.01 -0.41,0.44 1.01 0.34 -0.26,0.95 1.41 0.11 -0.38,0.61 1.12
>67m3 0.06 -0.36,0.47 1.06 0.5 -0.11,1.1  1.65 0.14 -0.36,0.63 1.15
Room Size Unknown  -0.33  -0.73,0.08 072 -0.2 -0.79,0.38 0.82 -04 -0.88,0.07 0.67

Season

Autumn Ref 1 Ref 1 Ref 1
Winter  0.09 -0.22,04 1.1 0.22 -0.25,0.7 1.25 0 -0.38,0.37 1
Spring/Summer  0.02 -0.25,0.29 1.02 -0.48 -0.89,-0.08 0.62 -0.27 -0.59,0.05 0.76

Variance explained

Between Subjects 39 62 48
Between Villages 40 36 39

*Reference value represents log transformed PAH value (in ng/m®) for the reference model entry (smokeless coals from Fuyuan, burnt in a ventilated stove in a
“small” room)

GMR: = geometric mean ratio = GM(estimate)/GM(reference)=exp(Estimate)

BPE — Benzo[ghi]perylene, BbF — Benzo[b]fluoranthene, DBA — Dibenz[ah]anthracene, BKF — Benzo[k]fluoranthene



Table S13 - Total PAH values and BaP., values by fuel type and stove design

Total PAH BaP
N AM GM GSD AM GM GSD
Smoky Coal 96 6600 4500 2.5 243.07 134.63 298
Ventilated Stove 53 4500 3800 1.9 172.88  121.21 2.37
Unventilated Stove 4 16000 9900 2.9 701.53 45593 2.78
Portable Stove 12 7500 6100 2 15922 11234 238
Firepit 4 28000 240001 2 1065.05 9073t 193
Mixed Ventilation 19 6300 4200 32 26398 14872 33
Unknown 4 1800 1500 2.1 4491 2542  3.06
Smokeless Coal 17 4400 4100 1.5 91.33 66.01  2.38
Ventilated Stove 0 - - - - - -
Unventilated Stove 9 4000 3700 1.6 73.73 57.04 225
Portable Stove 7 5300 5000 1.4 12339 91.36 246
Firepit 0 - - - - - -
Mixed Ventilation 1 2800 2800 - 25.28 25.28 -
Unknown 0 - - - - - -
“Other” Coal 14 12000 7500 29 28798 167.19 34
Ventilated Stove 6 4400 3300 2.4 110.18  70.15  3.06
Unventilated Stove 0 - - - - - -
Portable Stove 7 18000 15000 2.1 429.69  315.1  2.56
Firepit 0 - - - - - -
Mixed Ventilation 1 8500 8500 - 362.89  362.89 -
Unknown 0 - - - - - -
Wood 7 20000 11000 3.7 22236 182.72  2.05
Ventilated Stove 2 20000 19000 1.2 324.87 32176 122
Unventilated Stove 0 - - - - - -
Portable Stove 3 30000 21000 29 228.44  193.13 198
Firepit 2 3500 2500 35 110.72 9548 22
Mixed Ventilation 0 - - - - - -
Unknown 0 - - - - - -
Plant 3 38000 31000* 2.1 331.58 32752 1.22
Ventilated Stove 0 - - - - - -
Unventilated Stove 1 72000 72000 - 35224 35224 -

Portable Stove 0 - - = - - -

Firepit 1 18000 18000 - 262.47  262.47 -

Mixed Ventilation 1 24000 24000 - 380.01  380.01 -

Unknown 0 - - - - - -
“Other” Fuel 56 11000 6400 3 239.83 11528 3.23
Ventilated Stove 9 6500 4600 2.4 123.68 9492 249

Unventilated Stove 11~ 30000 19000 34 706.9 378.71  3.96

Portable Stove 5 6900 6100 1.7 15196 9569  2.87
Firepit 0 - - - - - -

Mixed Ventilation 28 6700 4900 2.6 127.55 85.01  2.62

Unknown 3 6500 3500 4 69.97 61.75 1.92

*- significant difference with smoky coal for same strata via Tukey HSD test

T - significant difference with ventilated stove for same PAH within fuel strata via Tukey HSD test

N — number of samples

Total PAH: Sum concentration of all 14 reported PAH measurements, restricted to samples where measurements for all 14 PAHs were available (n=193,
personal only)

BaP toxic equivalent values (BaPeq) are calculated using toxic equivalencies as stated by Nisbet and Lagoy, 1992 (Nisbet, I.C.; Lagoy, P.K. Toxic
equivalency factors (TEFs) for polycyclic aromatic hydrocarbons (PAHs). Regulatory Toxicology and Pharmacology, 1992, 16(3), 290-300). Bapeq was
calculated as follows:

BaPeq= 5xDBA+1xBaP+0.1xBaA+0.1xBbF+0.1xIPY+0.0 IxBPE+0.01xCHR+0.001xANY-+0.001xFLU+0.001xNAP+0.001xPHE+0.001 xPYR
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Table S14 - Total PAH values and BaPeq values by smoky coal source

Total PAH BaP,
N AM GM GSD AM GM GSD

Xuanwei Coking Coal 61 5700 4200 24 246.3 156.7 2.8
Azhi 19 5200 4300 2 245.1 175.5 2.5
Baoshan 7 9300 6200 2.7 375 194.8 4.1
Laibin 19 4200 3300 2.6 205 145.9 25
Tangtang 16 6500 4600 24 240.4 1354 3.1
Fuyuan  Overall 30 8200 4600 2.7 2329  90.0% 34
Coking 5 25000 12000t 4.8 896.4 4112t 5.1
Daping 2 2300 2300 1.2 96.5 823 23
Haidan 3 40000 35000 1.9 14296 1201.6 22
1/3 Coking (Dahe) 2 3500 2800 2.6 259 23.2 1.9
Gas Fat (Haidan) 21 4600 3700 2.1 96.2 68.8 22

Meager Lean (Gumu) 2 8900 6900 2.9 216.2 126.3 5

*- significant difference between smoky coal subtypes from Fuyuan

T - significant variation within designated smoky coal subtype

N — number of samples

Total PAH: Sum concentration of all 14 reported PAH measurements, restricted to samples where measurements for all 14 PAHs were available (n=193,
personal only)

BaP toxic equivalent values (BaPeq) are calculated using toxic equivalencies as stated by Nisbet and Lagoy, 1992 (Nisbet, I.C.; Lagoy, P.K. Toxic equivalency
factors (TEFs) for polycyclic aromatic hydrocarbons (PAHs). Regulatory Toxicology and Pharmacology, 1992, 16(3), 290-300). Bapeq was calculated as
follows:

BaPeq= 5xDBA-+1xBaP+0.1xBaA+0.1xBbF+0.1xIPY+0.01xBPE+0.01xCHR+0.001xANY+0.00 IXFLU+0.001xXNAP+0.001xPHE+0.001xPYR



Table S15 - Mixed effect models for total PAH

values and BAP.4 values

Total PAH BaP,
Reference/Background Value (Intercept)* 7.82 3.83
Fuel Type Estimate 95%CI GMR Estimate 95%CI GMR
Smokeless Coal (FY & XW) Ref 1 Ref 1
Coking Coal from North XW 0.17 -0.44,0.78 1.19 1.16 0.46,1.86 32
Coking Coal from South XW
Coking Coal from FY -0.08 -1.04,0.89 0.92 1.01 -0.18,2.17 2.75
1/3 Coking coal FY 0.1 -1.13,1.34 1.11 -0.26 -1.57,1.05 0.77
Gas Fat coal FY -0.03 -0.79,0.7 0.97 0.2 -0.68,1.03 1.22
Meagre Lean coal FY 0.72 -0.51,1.95 2.06 1.24 -0.16,2.61 3.44
Multiple Coal Types 0.53 -0.12,1.19 1.7 1.04 0.31,1.76 2.82
Multiple Fuel Types 0.58 -0.01,1.17 1.79 0.76 0.1,1.41 2.14
Smoky Coal of uncertain type 0.6 -0.21,1.4 1.81 1.13 0.17,2.09 3.08
Plant Products 0.4 -0.92,1.74 1.5 -0.04 -1.54,1.47 0.96
Wood -0.39 -1.53,0.75 0.67 -0.13 -1.45,1.21 0.88
Stove Design
Ventilated Stove Ref 1 Ref 1
Unventilated Stove 0.72 0.19,1.25 2.05 0.77 0.16,1.37 2.16
Fire Pit 1.48 0.64,2.3 4.38 1.54 0.52,2.55 4.69
Portable Stove 0.57 0.14,1 1.77 0.32 -0.2,0.84 1.38
Mixed Ventilation -0.07 -0.41,0.28 0.93 -0.16 -0.56,0.23 0.85
Unknown ventilation -0.64 -1.3,0.02 0.53 -0.85 -1.63,-0.07 0.43
Room size (in m®)
<40m3 Ref 1 Ref 1
40m3 to 49m3 -0.22 -0.67,0.23 0.8 -0.56 -1.13,0.01 0.57
50m3 to 67m3 0.55 0.07,1.01 1.74 0.3 -0.27,0.87 1.35
>67m3 0.11 -0.35,0.56 1.12 -0.27 -0.84,0.31 0.77
Room Size Unknown 0.05 -0.42,0.5 1.05 -0.06 -0.63,0.5 0.94
Season
Autumn Ref 1 Ref 1
Winter 0.51 0.15,0.86 1.66 0.38 -0.02,0.75 1.46
Spring/Summer 0.17 -0.12,0.45 1.18 0.25 -0.05,0.56 1.29
Variance explained
Between Subjects 100 37
Between Villages 73 90

*Reference value represents log transformed PAH value (in ng/m3) for the reference model entry (smokeless coals from Fuyuan, burnt in a ventilated stove in a

“small” room)

GMR: = geometric mean ratio = GM(estimate)/GM(reference)=exp(Estimate)

BPE — Benzo[ghi]perylene, BbF — Benzo[b]fluoranthene, DBA — Dibenz[ah]anthracene, BKF — Benzo[k]fluoranthene

Total PAH: Sum concentration of all 14 reported PAH measurements, restricted to samples where measurements for all 14 PAHs were available (n=193, personal

only)

BaP toxic equivalent values (BaPeq) are calculated using toxic equivalencies as stated by Nisbet and Lagoy, 1992 (Nisbet, I.C.; Lagoy, P.K. Toxic equivalency

factors (TEFs) for polycyclic aromatic hydrocarbons (PAHs). Regulatory Toxicology and Pharmacology, 1992, 16(3), 290-300). Bapeq was calculated as follows:

BaPeq= 5xDBA+1xBaP+0.1xBaA+0.1xBbF+0.1xIPY+0.01xBPE+0.01xCHR+0.001xANY+0.001xFLU+0.00 IxXNAP+0.001xPHE+0.001xPYR
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