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Figure S1. The structures and acronyms of target analytes.
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Table S1. Limit of quantization (LOQs, pg L™) and recoveries (n=3) of DBPs in
drinking waters.

Cmpound Acronym  LOQs Recoveries
(ngL™?)  (mean +RSD)

THM4 Chloroform TCM 0.2 105174
Bromodichoromethane BDCM 0.01 113+ 8.0
Dibromochloromethane DBCM 0.03 102 £13.2
Bromofrom TBM 0.05 130+ 12.7

lodinated THMs Dichloroiodomethane DCIM 0.1 111 £10.7
Bromochloroiodomethane BCIM 0.1 114+ 8.6
Dibromoiodomethane DBIM 0.1 102 £ 11
lodoform TIM 0.1 91+7.0

HAAs Monochloroacetic acid CAA 2.08 80.8+1.5
Dichloroacetic acid DCAA 0.45 97.0+6.4
Trichloroacetic acid TCAA 1.09 101+£0.5
Monobromoacetic acid BAA 0.70 80.1+1.1
Dibromoacetic acid DBAA 1.25 98.0+3.9
Tribromoacetic acid TBAA 24.29 88.8 0.6
Bromochloroacetic acid BCAA 0.56 101+2.7
Bromodichloroacetic acid BDCAA 3.10 98.3+4.4
Chlorodibromoacetic acid CDBAA 4.00 935+13

HANs Chloroacetonitrile CAN 0.02 71+6.7
Dichloroacetonitrile DCAN 0.02 97 £7.5
Trichloroacetonitrile TCAN 0.01 97 +4.4

Bromoacetonitrile BAN 0.01 82+12.8
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Dibromoacetonitrile DBAN 0.05 122 + 15
Bromochloroacetonitrile BCAN 0.01 110+75
lodoacetonitrile IAN 0.2 87+7.8
HNMs Chloronitromethane CNM 0.01 92+4.9
Trichloronitromethane TCNM 0.01 85+35
Bromochloronitromethane BCNM 0.1 94+6.3
Tribromonitromethane TBNM 0.3 98 +6.2
Internal standars ~ Bromofluorobenzene 99 +3.7
1.2-dibromopropane 105+£2.2
decafluorobyphenyl 113+£11.6
Table S2 Optimized instrumental and SRM conditions of HAAs.
Retention compound Dwell Precursor ion Production  Cone Collsion
time (min) time (s) Voltage (V)  energy (eV)
1.42 CAA 0.07 92.6 34.8 20 11
1.58 BAA 0.05 136.7 78.5 20 10
1.69 DCAA 0.05 126.6 82.6 20 10
1.81 BCAA 0.05 172.7 128.7 20 9
1.96 DBAA 0.05 216.8 172.8 20 11
2.89 TCAA 0.05 160.6 116.6 15 8
3.03 BDCAA 0.05 206.8 162.6 16 7
3.15 CDBAA 0.10 250.8 206.7 15 7
331 TBAA 0.08 249.0 78.5 30 20
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Table S3. DBPs measured in drinking water samples collected from 70 water treatment plants (ug L) and major water quality parameters.

DBP 1% 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
TCM 534 527 1348 021 913 6.59 6.03 541 593  5.07 5.72 7.29 6.22 6.45 5.99 12.17 3.52 5.90
BDCM 128 275 385 036 184 0.12 0.74 0.77  0.99 1.00 0.17 3.45 0.79 0.63 1.07 0.73 0.66 1.79
DBCM ND° 050 077 022 0.18 0.04 0.44 008 033 091 0.08 0.91 0.12 0.14 0.24 0.49 0.19 0.50
TBM ND ND ND ND ND ND ND ND ND 0.16 ND ND ND ND 0.12 ND ND ND
THM4 6.62 852 1810 0.79 1115 6.75 7.21 627 725 714 597 1165 7.12 7.22 7.41 13.39 4.37 8.19
DCIM ND ND ND ND ND ND ND ND 0.46 ND ND 0.26 0.53 0.48 ND ND ND 0.71
BCIM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DBIM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TIM  ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
I-THMs ND ND ND ND ND ND ND ND 0.46 ND ND 0.26 0.53 0.48 ND ND ND 0.71
CAA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DCAA 669 ND 693 457 441 392 0.95 299 1386 4.63 1.11 4.09 ND 2.68 412 521 3.85 12.59
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IAN

ND

ND

ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HANs 030 069 007 014 054 028 0.17 016 095 017 0.15 1.15 0.34 0.28 0.19 0.38 0.58 1.07
CNM ND 012 015 005 004 0.02 0.03 004 004 004 003 0.04 0.03 0.03 0.05 0.04 ND 0.07
TCNM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BCNM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TBNM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HNMs ND 012 015 0.05 0.04 002 0.03 004 004 004 003 0.04 0.03 0.03 0.05 0.04 ND 0.07
TOC(mgL"') 545 3.82 - - 2.20 - 1.64 297 106 249 1.63 2.47 2.28 - - 1.61 241
Br(ugL") 295 - - - 9.01 19.08 11.02 34.60 19.38 10.04  7.58 10.53  23.53
I'(ngL?Y) ND - - - ND ND ND ND ND ND ND ND ND
NH, (mgL") <0.01 0.18 - - 019 013 082 <0.02 0.02 - - - 0.97 0.50 0.26 - - 0.53
disinfectant ~ Cl, Cl, Cl, Cl, Cl, Cl, NH)I Cl, Cl, Cl, Cl, Cl,  NH,Cl NHyCI Cl, CIO, Cl,  NH.CI
SW'type river river river river river river  river river LR’ GW* LR LR LR LR river river river river
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DBP 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
TCM 656 492 442 436 655 7.04 9.59 696 7.03 849 5.80 8.95 4.08 0.89 7.42 8.75 5.83 10.31
BDCM 115 012 088 134 153 0.60 0.97 046 044 007 055 0.69 1.42 1.32 2.55 1.93 2.45 6.30
DBCM 061 040 043 110 052 050 0.40 023 017 003 0.18 0.26 1.06 0.73 7.76 3.35 0.98 2.12
TBM 041 009 043 019 ND ND ND ND ND ND ND ND 0.33 0.39 3.82 0.97 0.78 0.88
THM4 872 553 616 699 860 814 1096 765 7.63 859 6.53 9.90 6.89 3.33 2156 1499 10.03 19.62
DCIM ND ND 130 044 127 124 ND ND ND ND ND ND ND ND ND ND ND ND
BCIM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DBIM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TIM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
I-THMs ND ND 130 044 127 124 ND ND ND ND ND ND ND ND ND ND ND ND
CAA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DCAA 115 966 882 378 10.04 5285 9.66 366 6.66 1091 8.33 8.11 3.95 1.38 2.95 3.71 3.58 3.45
TCAA 255 ND 679 223 1012 6.79 5.14 318 446 711 1119 1212 1.65 1.12 2.49 4.59 3.94 2.55
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HANs 086 065 194 076 131 0.77 6.08 437 156 113 0.20 2.66 0.97 1.38 1.07 1.75 ND 4.60
CNM ND ND 006 002 007 001 0.06 ND 0.07 ND 0.11 0.07 0.03 0.11 0.05 0.09 0.96 0.05
TCNM  ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BCNM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TBNM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HNMs ND ND 0.06 002 0.07 0.01 0.06 ND 0.07 ND 0.11 0.07 0.03 0.11 0.05 0.09 0.96 0.05
TOC(mgL" 170 219 216 228 217 223 202 2.67 - 211 198 - 3.10 5.30 2.53 2.38 2.28 2.28
Br(ugL™") 3029 2812 9.83 - 22.76 1339 1453 10.38 - 3.88 16.40 - ND 24250 139.88 10346 26.95 23.77
I'(ugL™") ND ND ND - ND ND ND ND - ND ND - ND ND ND ND ND ND
NH,"(mg L") 0.5 0.07 - - - - - - - <0.04 <0.04 <0.04 - 0.08 0.08 1.20 0.14 0.25
disinfectant Cl, CIO, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl,  NHJCI Cl, Cl,
SWtype river LR LR LR LR LR river  river  river LR river  river river river river LR river river
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DBP 37 38 39 40 41 42 43 44 45 46 47 48 49 50 5l 52 53 54
TCM 567 1539 1245 552 545 1598 2134 2460 1037 5.89 5.47 280 0.61 3.66 1.59 394 1130 13.60
BDCM  2.90 2.11 3.37 0.87 0.17 5.50 9.14 776 1535 872 1028 773 152 171 137 17.02 213 458
DBCM  0.99 0.35 0.49 ND 0.10 0.62 2.49 1.20 1341 6.40 5.95 590 241 1076 233 1880 0.24 ND
TBM 0.53 0.41 0.30 ND ND 3.46 914 7347 3.76 0.97 0.91 ND 531 519 1.58 6.97 2691 ND
THM4 1010 1826 16.62 6.39 573 2558 4211 107.03 4289 2198 2261 1642 985 2732 687 46,73 4058 18.18
DCIM  ND ND ND ND ND 0.62 1.01 1.20 1.37 ND 0.74 0.51 ND 1.94 ND 3.67 ND ND
BCIM ND ND ND ND ND 0.68 ND 1.75 ND ND ND ND ND ND ND 191 ND ND
DBIM  ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TIM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
I-THMs ND ND ND ND ND 1.31 1.01 2.95 1.37 ND 0.74 0.51 ND 1.94 ND 5.58 ND ND
CAA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DCAA 201 ND 6.05 2.00 2.76 3.44 3.90 3.64 4.90 482 1064 671 351 153 ND 3.80 20.13 16.76
TCAA 235 9.84 7.25 ND ND 7.59 6.96 7.01 6.27 2.89 591 531 4.6 ND ND ND 491 5.36
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BAA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

BCAA ND ND 1.96 2.24 ND ND 2.57 ND ND 2.32 3.15 382 235 153 1.83 3.03 ND ND

DBAA ND ND ND ND ND ND ND ND 1.26 2.77 2.83 171 233 241 2.87 3.32 ND ND

DCBAA ND ND ND ND ND ND ND ND ND ND ND 3.13 ND ND ND 3.38 ND ND

DBCAA ND ND ND ND ND ND ND ND ND ND ND 4.83 ND ND ND 4.09 ND ND

TBAA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

HAAs 4.36 984 1527 424 276 1103 1343 1065 1243 1280 2253 2551 1235 547 470 1762 2505 2212

CAN 0.13 ND 0.05 ND ND ND ND ND 0.18 0.07 ND ND ND ND 0.14 0.29 ND ND

DCAN 0.90 2.92 2.23 0.70 0.15 4.02 6.66 6.16 2.73 1.26 1.98 146 015 114 0.50 1.89 ND 0.06

TCAN ND ND ND ND ND 0.17 ND 0.36 0.25 ND ND ND 0.11 0.15 0.16 0.05 ND 0.97

BAN ND ND ND ND 0.07 0.01 ND 0.06 ND ND ND ND ND 0.11 0.07 0.16 ND 0.07

BCAN ND 1.57 0.99 ND ND 1.31 6.57 2.25 6.70 1.25 1.50 1.57 ND 3.61 ND 4.43 ND ND

DBAN ND ND ND ND ND ND ND ND 2.63 ND ND ND ND ND ND 4.08 ND ND

IAN  ND ND ND ND ND ND ND 0.2 ND ND ND ND ND ND ND 0.86 ND ND
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HANs 103 449 327 0.70 0.23 568 1324 899 1248 258 3.48 303 025 500 087 1177 0.00 1.09

CNM 0.08 0.05 0.02 ND 0.06 ND ND ND 0.77 0.27 0.26 032 005 028 039 081 017 0.13
TCNM  ND ND ND ND ND ND ND ND ND ND 0.28 0.11 ND ND ND 0.11 ND ND
BCNM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TBNM  ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HNMs 0.08 005 0.02 ND 0.06 ND ND ND 0.77 0.27 0.54 042 005 028 039 092 017 0.13

TOC (mg L™ - 3.20 - 1.74 2.37 2.07 1.98 - 2.62 2.35 2.28 - 314 255 - 3.15 - 1.37

Br(ug L™ - 42.85 - 1857 1036 1221 27.30 - ND ND ND - ND ND - ND - 17.10
I"(ug L™ - ND - ND ND ND ND - ND ND ND - ND ND - ND - ND
NH/(mgL") 010 021 021 0.08 2.43 - - - 0.10 - <002 061 034 005 018 014 020 0.23
disinfectant  Cl, Cl, Cl, Cl, NH)CI CI, Cl, Cl, Cl, Cl, Cl, NHCI Cl, Cl, ClOo, Cl, Cl, Cl,
SW type river LR LR LR river river river river river LR LR LR LR LR LR river  river LR
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DBP 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
TCM 314 290 1595 283 1480 1329 2758 2764 37.72 1567 1463 9.99 12.88 2.78 5.82 10.01
BDCM 6.10 116 31.00 0.52 713 10.75 10.09 16.03 11.40 198 2781 1932 21.25 3.67 7.73 9.66
DBCM 750 222 2756 0.80 2.34 440 2.04 ND 247 020 2141 1787 1911 6.08 9.68 5.17
TBM 177 101 552 040 ND 0.30 ND 031 0.63 ND 3.17 2.84 3.40 ND 291 0.89
THM4 1851 7.28 80.03 456 2427 2874 39.71 4398 5222 1785 67.03 5002 56.65 1254 26.15 25.73
DCIM ND ND 121 ND ND 071 1.01 ND 2.00 ND ND ND ND ND ND 0.60
BCIM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DBIM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TIM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
I-THMs ND ND 121 ND ND 071 1.01 ND 2.00 ND ND ND ND ND ND 0.60
CAA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DCAA 284 220 389 6.86 5.48 359 944 488 1562 7.71  0.00 7.31 7.93 0.45 2.11 ND
TCAA 1.29 ND 339 4.38 3.75 213 1012 970 1633 6.64 7.31 4.33 6.50 ND 1.59 1.25
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BAA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

BCAA ND ND ND ND ND ND 203 1.64 ND ND 2.62 2.47 2.92 ND ND ND

DBAA ND ND ND ND ND ND 142 581 ND ND 3.10 4.09 4.72 ND ND ND

DCBAA ND ND ND ND ND ND ND ND ND ND 4.82 ND ND ND ND ND

DBCAA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

TBAA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

HAAs 413 220 728 1124 924 572 2301 2203 3195 1435 1785 1820 22.07 0.45 3.71 1.25

CAN 030 005 015 0.08 0.26 0.05 1219 ND ND 472 2124 3427 1252 ND 18.76 0.92

DCAN 020 007 177 0.18 3.72 156 161 178 379 170 242 1.67 1.83 0.56 0.65 0.49

TCAN 0.01 0.66 ND 050 ND 076 050 001 001 049 O0.77 0.01 0.01 0.66 0.00 0.89

BAN ND ND 0.50 ND ND ND ND 0.01 0.0 ND 1.34 1.06 111 0.07 0.18 0.07

BCAN ND ND 1.84 ND ND 058 037 21.04 0.6 ND 1.73 1.84 2.25 1.03 1.10 0.27

DBAN ND ND 1.22 ND ND ND ND ND ND ND ND 0.34 0.64 ND 0.85 ND

IAN  ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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HANs 051 079 548 0.76 3.98 295 1466 2284 446 691 2750 39.20 18.36 2.32 21.53 2.64
CNM 0.07 0.06 018 ND 018 015 025 ND 002 ND 026 0.24 0.37 ND 0.07 0.03
TCNM ND ND ND ND ND 0.07 ND ND ND ND ND ND ND ND 0.02 ND
BCNM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TBNM ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HNMs 0.07 0.06 0.18 ND 0.18 021 025 ND 0.02 ND 0.26 0.24 0.37 ND 0.09 0.03
TOC (mgL?) 0.87 - 228 245 3.65 - 401 451 - 252 3.08 - - - 2.86 2.46
BrugL") 4677 - - 4910 - - 1649 4688 - 2748 - - - - 44.04 23.83
(gL ND - - ND - - ND ND - ND - - - - ND ND
NH, (mg L™ - - - - - - <0.02 <0.02 <0.02 0.08 0.06 0.08 0.07 - - -
disinfectant  Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl, Cl,
SWitype LR LR LR LR LR LR LR LR LR LR GW GW GW LR LR LR
2 the number of the water treatment plant.  "not detected.  °not measured. “Lake and Reservoir. °Groundwater. ' source water

TOC, Br,, I, and NH," were all detected in source water of the drinking water treatments.
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Table S4. Concentrations of selected DBPs and their abundant species in drinking water

samples of China (ug L™).

parameter minimun median 75th percentile  maximum
THM4 0.79 10.53 23.86 107.03
I-THMs ND ND 0.50 5.58
HAAs 0.45 10.95 17.79 59.64
DCAA ND 3.93 7.21 52.85
TCAA ND 3.97 6.91 16.33
HANSs ND 111 4.44 39.20
DCAN ND 0.63 1.69 6.66
HNMs ND 0.05 0.12 0.96
CNM ND 0.05 0.12 0.96

TCNM ND ND ND 0.28
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Table S5. The CHO toxic data of THMs from pervious study.**

Chemical

(M)

TIM

DBIM

DCIM

BCIM

TCM

BDCM

DBCM

TBM

CHO genotoxic potency (M)  CHO cytotoxicity %C,/, value
NS 6.60x10°

NS 1.90x10°

NS 4.13x10°

NS 2.40x10°

NS 9.63x10°

NS 1.12x10%

NS 5.7x10°

NS 3.96x10°

THM4:

I-THMs:

The unit of genetoxicity index value =NS
The unit of cytotoxicity index value = 1.3x10?
The unit of genetoxicity index value = NS

The unit of cytotoxicity index value =1.3x10?
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Table S6. The CHO toxic data of HAAs from previous study.” *

Chemical | CHO genotoxic potency (M) [ CHO cyctotoxicity %C,, value (M)
BAA 1.7x107 8.9x10°

DBAA 1.756x10° 5.0x10™

TBAA 2.456x10° 1.0x107

CAA 4.1x10™ 9.4x10™

DCAA NS 1.14x10%

TCAA NS 1.75%x10™

HAAS: The unit of genetoxicity index value =4.7x10°

The unit of cytotoxicity index value = 1.03x10°
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Table S7. The CHO toxic data of HANs from previous study.’

Chemical | CHO genotoxic potency (M) | CHO cytotoxicity % C¥% value (M)
IAN 3.71x10° 3.30 x10°®
BAN 3.85x10° 3.21x10°
DBAN 4.71x10° 2.85x10°
BCAN 3.24x10™ 8.46x10°
CAN 6.01x10* 6.83x10°
DCAN 2.75x10™ 5.73x10°
TCAN 1.01x10° 1.60x10™
HANS: The unit of genetoxicity index value =3.6x10°

The unit of cytotoxicity index value = 1.2x10°
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Table S8. The CHO toxic data of HNMs from previous study.®

Chemical | CHO genotoxic potency (M) [ CHO cytotoxicity %C % value (M)
TBNM 6.99x10° 8.57x10°
CNM 2.15%x10° 5.29x10™
TCNM 9.34x10° 5.36x10™
BCNM 1.65x10™ 4.05x107

HANS: The unit of genetoxicity index value =1.0x10*

The unit of cytotoxicity index value = 3.5x10°
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