Supplementary Information-Table S1-S4

Table S1. Information on surface water samples in Qingdao.

Field No. Latitude Longitude Location Description

W1 36°05'47" 120°22'43" The Haibo River, Liaoyuan Road, Shibei District Residential area

W2 36°06'16" 120°20'03" The Haibo River, Hai'an Road, Shibei District Residential area

W3 36°0627" 20°19'42" The Haibo River, Hang'an Road, Shibei District Harbor

W4 36°07'30" 120°26'03" The Zhangcun River, Zhuzhou Road, Laoshan District Sourounded by furniture workshops

W5 36°08"29" 120°28'47" The Zhangcun River, Songling Road, Laoshan District Sub-urban area

W6 36°09'56" 120°30'4" The Zhangcun River, Jiushui East Road, Laoshan District Near China Ocean University

W7 36°11'14" 120°30'53" The Zhangcun River, Laoshan District Sub-urban area

W8 36°11'56" 120°32'5" Kuang Chuan Reservoir, Laoshan District Drinking water source, upper end of the Zhangcun River
W9 36°11'3" 120°28'55" The Licun River, Licun River Park, Licang District Near a public park

W10 36°11'1" 120°28'10” The Licun River, Licang District Rural area

Wi11 36°9'49" 120°28'4" The Licun River, Licang District Rural area

W12 36°9'39" 120°26'55" The Licun River, Licang District Rural area. Sourounded by villages

W13 36°1524" 120°2820" Laoshan Reservoir, Chengyang District Drinking water source site

W14 36°14'57" 120°23'16" The Baisha river, Chengyang District Rural area

W15 36°15'59" 120°24'57" The Baisha river, Chengyang District Rural area

Wile6 36°1512" 120°20'8" The Baisha river, Chengyang District Rural area. Surrounded by villages

W17 36°21'13" 120°24'59" The Moshui River, Chengyang District Rural area.

W18 36°18'38" 120°20'59" The Moshui River, Chengyang District Rural area with plastic & printing factories

W19 36°17'30" 120°1927" The Moshui River, Chengyang District Rural area.

W20 36°1625" 120°19'19" The Moshui River, Chengyang District Rural area influenced by the seawater flowing backward
W21 36°15'48" 120°17'41" The Hongjiang River Estuary, Chengyang District Rural area influenced by the seawater flowing backward
W22 36°17'21" 120°17'5" The Hongjiang River, Chengyang District Rural area.



W23 36°09'0" 120°24'46"
W24 36°09'3" 120°2229"
W25 36°0912" 120°22'47"
W26 36°08'25" 120°23'56"
W27 36°08'47" 120°23'51"

The Licun River,, Licang District
The Licun River, Shibei District

The Licun River, Shibei District

The Zhangcun River, Shibei District

Residential area with nearly stagnant water flow

The entrance of the Jiaozhou Bay Cross-sea Bridge

Under the land part of the Jiaozhou Bay Cross-sea Bridge

Near a WWTP

The Licun River, Shibei District, joint with the Zhangcun River Near a WWTP

Table S2: Information on drinking water and groundwater samples from Qingdao

Field No. Sample type Sampling sites Producers and brand
TW1 Tapwater 90 Dunhua Road, Carrefour, Shibei District Qingdao Water Group Co. Ltd.
TW2 Tapwater Longkou Village, Jiushui East Road, Laoshan District Qingdao Water Group Co. Ltd.
TW3 Tapwater Licun River Park, Licang District Qingdao Water Group Co. Ltd.
TW4 Tapwater 20 Xiata Road, Chengyang District Qingdao Water Group Co. Ltd.
TW5 Tapwater Campus of Qingdao Agriculture University, Chengyang District Qingdao Water Group Co. Ltd.
TW6 Tapwater 308 Ningxia Road, Qingdao University, Shinan District Qingdao Water Group Co. Ltd.
TW7 Tapwater Beach Park, Chongming Island Road, Huangdao District Qingdao Water Group Co. Ltd.
MW1 Mineral water 90 Dunhua Road, Carrefour, Shibei District Red bottle, Laoshan Mineral Water Co. Ltd.
MW2 Mineral water 90 Dunhua Road, Carrefour, Shibei District Blue bottle, Laoshan Mineral Water Co. Ltd.
MW3 Mineral water 90 Dunhua Road, Carrefour, Shibei District Lanke Mineral Water Co. Ltd.
BW1 Barreled pure water | Qing-Yin Highway Bridge, Shenzhen Road, Laoshan District Produced in local residential quarters
BW2 Barreled pure water | 369 Hexing Road, Laoshan Distrct Produced in local residential quarters
BW3 Barreled pure water | Qingdao Agriculture University, Chengyang District Produced by Qingdao Ganlu Spring Co. Ltd.
BW4 Barreled pure water | 59 Hexing Road, Wangjia Plaza, Shibei District Produced in restaurants
BW5 Barreled pure water | Huangdingshan Road, Huangdao District Produced by Laoshan Branch, Qingdao Zhichun Baverage
BW6 Barreled pure water | 308 Ningxia Road, Qingdao University, Shinan District Qingdao Beer & Beverage Co. Ltd.




GW1 Groundwater Qingdao Jinrui Wood Co. Ltd., Shenzhen Road, Laoshan District Depth: 10 m. Not use for drinking

GW2 Groundwater 396 Songling Road, Laoshan District Depth: 6 m. Not used for drinking

GW3 Groundwater 995 Xiazhuang Village, Chengyang District Depth: 9m. Used for drinking

Table S3 The precursor and product ions in mass spectrometry, the limits of quantification (LOQs), recoveries, and the repeatability of matrix spike recoveries for

individual PFASs in water samples

Compounds  Precursorions  Product ions Blank (ng/L) LOQ (ng/L) Matrix Recovery (n=11)
(m/z) (m/z) Travelling Procedure Mean (% RSD (%)

PFBA 212.8 212.8 <0.05 <0.1 0.1 93.9 4.8
PEPeA 262.8 262.8 <0.05 <0.1 0.2 85.9 3.0
PFHxA 313 313 <0.05 <0.1 0.2 87.0 3.3
PFHpA 363 363 <0.05 <0.1 0.5 97.1 3.6
PFOA 412.8 412.8 <0.05 <0.1 0.1 86.8 24
PENA 462.8 462.8 <0.05 <0.1 0.1 88.3 1.8
PFDA 512.8 512.8 <0.05 <0.1 0.5 90.1 14
PFUnDA 562.8 562.8 <0.05 <0.1 0.2 87.4 1.8
PFDoDA 612.8 612.8 <0.05 <0.1 0.5 83.6 29
PFTrDA 662.8 662.8 <0.05 <0.1 0.5 81.5 3.2
PETeDA 712.8 712.8 <0.05 <0.1 0.2 80.5 3.6
PFHxDA 813 813 <0.05 <0.1 0.2 79.9 5.2
PFOcDA 912.8 912.8 <0.05 <0.1 0.2 72.4 3.8
PFBS 298.8 298.8 <0.1 <0.2 0.5 93.4 22
PFHXS 398.8 398.8 <0.1 <0.2 0.5 93.7 0.9
PFOS 499 499 <0.1 <0.2 0.5 97.8 4.4
PFDS 598.8 598.8 <0.1 <0.2 0.5 79.4 3.0
PFOSA 498 77.8 <0.05 <0.1 0.05 80.7 43

RSD: relative standard deviation




Table S4 Concentrations of PFASs in the water samples (ng/L)

Water type Field No. PFBA PFPeA PFHxA PFOA PFHpA PFNA PFDA PFUnD PFOS PFHxS PFBS PFTIrD PFDoD PFTeD PFHxD PFOcD PFDS PFOSA XPFASs

River water
The Haibo River W1 17.60 3.91 404 1944 212 0.39 <05 <0.2 224 228 5040 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 102.6
W2 21.00 4.60 3.79 38.00 254 042 <05 <0.2 500 940 36.60 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 3.12 124.7
W3 8.68 3.22 252 15.36 1.36 027 <0.5 <0.2 1.06 236 13.88 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 0.28 49.0

The Zhangcun W7 12.64 3.90 291 11.04 1.60 <0.1 <05 <0.2 0.00 33.84 1140 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 77.4
W6 13.68 2.42 216 1264  2.07 034 <05 <0.2 054 134 2568 <05 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 292.2
W5 1212 277 239 1456 281 054 <05 <0.2 078 123 5120 <05 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 88.6
W4 19.92  3.39 2.84 2340 244 052 <0.5 <0.2 124 185 3240 <05 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 88.3
W26 2252 2.64 516 7.04 4.88 <0.1 <05 <0.2 051 1.00 7.88 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 51.8

The Licun River W9 10.00 1.40 113  8.88 1.52 020 <0.5 <0.2 006 040 4.64 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 28.3
W10 1752  3.33 279 2400 4.04 056 <0.5 <0.2 030 099 824 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 62.1
W11 17.64 3.43 330 2160 4.04 0.70 <0.5 <0.2 066 159 1540 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 68.7
W12 18.56  4.20 332 2720  3.65 1.08 <0.5 <0.2 139 221 2080 <05 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 82.9
W23 19.76  7.36 696 3640 11.72 316 246 0.60 365 3.67 1960 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 0.92 116.3
W27 41.60 4.44 884 1592 528 032 <0.5 0.23 136 086 11.72 <05 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 90.9
W25 17.88 3.93 358 2260 326 0.89 0.58 <0.2 110 580 40.00 <05 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 99.6
W24 13.36  4.68 3.77 <01 <0.5 <0.1 <05 <0.2 076 004 1708 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 39.8

The Baisha River W15 15.68 4.76 400 1500  3.66 092 0.58 0.30 206 092 1740 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 65.3
W14 1932 6.24 440 7240 496 1.30 0.52 <0.2 203 061 1436 <05 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 126.1

W1e6 10.28  7.60 556 2920 4.88 1.15 0.77 0.25 992 137 2280 <05 <0.5 <0.2 <0.2 <0.2 <0.5 0.51 94.3

The Moshui River W17 22.80 2280 3020 5780 1272 576 4.84 0.95 1548 335 2540 <05 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 202.1



W18 2620 2484 2780 6840 13.68 552 4.20 0.71 1528 344 2796 <05 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 218.0
W19 30.32 1028 9.72 5520 6.48 1.56 0.92 029 2696 556 3272 <05 <0.5 <0.2 <0.2 <0.2 <0.5 0.47 180.5
W20 884 756 820 21.60 3.68 1.31 0.69 0.25 378 082 7.88 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 0.29 64.9
The Hongjiang W22 2724 3232 4120 3248 1964 394 193 030 41.60 520 1524 <05 <0.5 <0.2 <0.2 <0.2 <0.5 44.0 265.1
W21 2496 1820 25.00 3324 1544 280 1.06 024 2596 5.00 16.08 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 13.8 181.8
Groundwater GW1 526 0.35 019 3.32 0.33 032 <05 <0.2 484 048 444 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 19.5
GW2 140 0.20 020 0.85 0.33 <0.1 <05 <0.2 043 000 152 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 4.9
GW3 020 <0.2 <0.2 <0.1 <0.5 <0.1 <05 <0.2 0.00 0.00 0.09 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 0.4
Reservoir W8 16.72 239 2.08 1296 277 074 <0.5 <0.2 0.10 0.00 1.51 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 39.4
W13 844 243 1.74 748 1.58 037 <0.5 <0.2 047 120 4.72 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 28.6
Tapwater TW1 532 153 125 624 1.03 030 <0.5 <0.2 1.09 3.04 1.08 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 20.9
TW2 516  1.68 139 7.66 1.42 040 <0.5 <0.2 1.60 450 1.62 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 25.4
TW3 580 2.04 152  9.64 1.65 052 <0.5 <0.2 232 474 1.63 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 29.9
TW4 5.06 1.80 1.20 6.04 1.18 030 <0.5 <0.2 191 187 234 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 21.7
TW5 5.02 157 123 846 1.35 035 <0.5 <0.2 1.71 422 158 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 25.5
TW6 4.62 1.44 118  6.80 1.26 031 <0.5 <0.2 1.25 226 141 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 20.5
TW7 510 1.75 136 9.62 1.32 045 <0.5 <0.2 216 414 192 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 27.8
Barreled pure BW1 027 <0.2 <0.2 <0.1 <0.5 <0.1 <05 <0.2 0.00 0.00 0.00 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 0.3
water BW2 0.18 <0.2 <0.2 <0.1 <0.5 <0.1 <05 <0.2 0.00 0.00 0.00 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 0.2
BW3 040 <0.2 <0.2 <0.1 <0.5 <0.1 <05 <0.2 0.00 0.00 0.00 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 0.8
BW4 5.14  1.65 136 9.52 1.64 048 <0.5 <0.2 195 476 1.89 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 28.4
BW5 632 191 117  6.10 1.04 025 <0.5 <0.2 111 294 139 <0.5 <0.5 <0.2 <0.2 <0.2 <0.5 <0.1 22.2
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