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Table S1.  Characteristics of groundwater. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
a Estimated values. 
b Not available. 

 

Sample ID Date Type of groundwater Depth (m) pH ORP (mV) EC (mS/m)
GW-301 19-Sep-2006 Unconfined groundwater 20 a 6.95 219 132
GW-302 25-Sep-2006 Unconfined groundwater 20 a 7.00 78 93
GW-303 25-Sep-2006 Confined groundwater 30 7.36 91 566
GW-306 19-Sep-2006 Confined groundwater 30 a 7.46 286 871
GW-502 21-Sep-2006 Confined groundwater 33 9.33 190 48
GW-701 21-Sep-2006 Unconfined groundwater 15 a 8.20 388 34
GW-801 25-Sep-2006 Unconfined groundwater 10 a 7.12 146 72
GW-902 21-Sep-2006 Unconfined groundwater 10 a 6.75 400 32
GW-1101 25-Sep-2006 Unconfined groundwater 10 a 7.60 134 336
GW-1206 21-Sep-2006 Confined groundwater 30 6.80 404 49
GW-1304 19-Sep-2006 Unconfined groundwater 10 a 6.36 442 41
GW-1401 19-Sep-2006 Unconfined groundwater 20 a 6.64 459 29
GW-1601 4-Oct-2006 Unconfined groundwater 30 6.75 412 23
GW-1602 4-Oct-2006 Unconfined groundwater 30 6.36 410 23

GW-2401 26-Oct-2006 Unconfined groundwater
(Riverbed water) 12 6.8 n.a. b 33

GW-2501 20-Nov-2006 Springwater 0 6.1 n.a. b 20
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Table S2  Monitored ions for analytes of interest. 

 

 

 

 

 

 

 

 

 

Table S3.  PFS concentrations in groundwater in Tokyo [ng/L]. 

 

 

 

 

 

 

 

 

 

 

PFOS FOSA PFHpA PFOA PFNA PFDA PFUA PFDDA PFTDA
GW-301 3.5 0.44 5.5 20 0.67 <0.4 <0.1 <0.1 <0.1
GW-302 90 1.3 20 60 94 2.0 1.0 0.70 0.65
GW-303 0.72 <0.1 2.4 4.3 1.2 <0.1 0.39 0.18 <0.1
GW-306 0.45 <0.1 0.56 2.0 0.44 0.63 <0.1 0.40 <0.1
GW-502 6.3 0.49 2.4 9.6 0.74 0.58 0.93 <0.1 <0.3
GW-701 4.6 <0.1 1.2 5.1 0.78 0.38 0.1 <0.1 <0.1
GW-801 5.8 <0.1 10 18 3.9 2.0 0.61 0.47 <0.3
GW-902 0.28 <0.1 1.1 3.9 0.15 <0.2 <0.1 <0.1 <0.3
GW-1101 12 0.15 <0.1 21 9.0 11 0.78 2.1 0.64
GW-1206 19 <0.1 1.6 5.7 1.3 <0.2 <0.1 <0.1 <0.3
GW-1304 1.3 <0.1 <0.1 0.47 0.1 <0.4 <0.1 <0.1 <0.1
GW-1401 32 <0.1 0.84 7.0 1.0 <0.4 <0.1 <0.1 <0.1
GW-1601 8.2 0.20 1.5 6.9 16 <0.1 <0.1 <0.1 <0.1
GW-1602 54 0.18 4.6 9.9 4.7 <0.1 <0.1 <0.1 <0.1
GW-2401 133 <0.1 3.6 21 16 <0.1 <0.1 0.35 0.31
GW-2501 6.5 <0.1 2.5 11 6.0 <0.1 <0.1 <0.1 0.12

Parent ion (m/z ) Product ion (m/z)
PFOS 499 80, 99
FOSA 498 78, 478
PFHpA 363 169, 319
PFOA 413 169, 369
PFNA 463 169, 219
PFDA 513 219, 269
PFUA 563 169, 269
PFDDA 613 169, 319
PFTDA 663 169, 319
13C-PFOA 415 169, 370
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Figure S1.  Sampling locations. 
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Figure S2.  Comparison of distribution of pH, ORP, and EC between this study and 121 

groundwater samples. (a) pH, (b) ORP, (c) EC. 
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Figure S3.  Variation in PFSs without the label-recovery correction in the artificial street runoff 

(influent) and infiltrated water (effluent). (a) PFOA, (b) PFNA, (c) PFDA, (d) PFOS/PFNA ratio, 

(e) Long/(Short + Long) ratio, (f) Even/(Even + Odd) ratio. (Short, PFOA + PFNA; Long, PFDA + 

PFUA; Even, PFOA + PFDA; Odd, PFNA + PFUA). 
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Figure S4.  Efficiencies of removal of PFSs without the label-recovery correction in the late stage 

by soil (late stage, 72–79 days under continuous flow and 143–157 days under intermittent flow). 

Data of PFOS and FOSA come from ref (1). 
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Figure S5.  Relationship between ORP and PFOS/PFNA ratios in groundwater. Spearman's rank 

correlation coefficient (ρ) is shown in figures. 
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Figure S6.  Comparison of Long/∑3PFCA ratios (a) and Even/∑3PFCA ratios (b) among 

groundwater, wastewater influents, and street runoff. Long/∑3PFCA ratios, (PFDA + 

PFUA)/(PFNA + PFDA + PFUA); Even/∑3PFCA ratios, PFDA/(PFNA + PFDA + PFUA)). Data of 

wastewater influents and street runoff were given by ref (2).  
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Figure S7.  Variation of indicators in the artificial road runoff and infiltrated water. (a) 

Long/∑3PFCA ratios ((PFDA + PFUA)/(PFNA + PFDA + PFUA)), (b) Even/∑3PFCA ratios 

(PFDA/(PFNA + PFDA + PFUA)).
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Figure S8.  Contributions from wastewater and street runoff to 3 PFCAs in groundwater. (a) 

Estimation from Long/∑3PFCA ratios ((PFDA + PFUA)/(PFNA + PFDA + PFUA)), (b) Estimation 

from Even/∑3PFCA ratios (PFDA/(PFNA + PFDA + PFUA)). 
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