Table S1. WQI of different water sources for the pre and post-monsoon seasons.

Non-Mining Pre-Monsoon Season Post-Monsoon Season Source Type
Area WQI Classification WQI Classification
R-1 29.40 Good 33.21 Good DW
R-2 32.00 Good 70.77 Poor RwW
R-3 39.22 Good 55.85 Poor DW/TW
R-4 33.17 Good 74.78 Poor RW
R-5 16.31 Excellent 44.08 Good RW
R-6 21.27 Excellent 72.00 Poor TW/HP
R-7 24.02 Excellent 48.20 Good ™
R-8 31.32 Good 39.19 Good DW/TW
R-9 17.27 Excellent 33.17 Good ™
R-10 31.80 Good 71.98 Poor DW
R-11 31.46 Good 39.14 Good RW
R-12 32.76 Good 32.34 Good RW
R-13 29.85 Good 32.99 Good HP/TW
R-16 13.18 Excellent 47.90 Good HP
R-17 18.25 Excellent 41.40 Good HP
R-18 29.27 Good 32.92 Good RW
R-19 18.61 Excellent 46.89 Good HP
R-20 17.74 Excellent 54.43 Poor ™
R-21 30.16 Good 35.50 Good HP
R-22 27.27 Good 65.35 Poor HP
R-25 15.99 Excellent 42.18 Good ™
R-26 17.76 Excellent 26.13 Good DW
R-27 31.43 Good 47.49 Good DW
R-28 18.30 Excellent 47.48 Good DW
R-29 33.47 Good 45.20 Good RW
R-30 37.22 Good 73.25 Poor RW
R-31 31.23 Good 31.03 Good DW
R-32 44.25 Good 45.98 Good RW
R-33 19.52 Excellent 35.00 Good ™
R-38 30.64 Good 39.30 Good DW/HP
R-44 64.80 Poor 42.47 Good RW
R-45 37.88 Good 68.49 Poor RW
R-49 18.11 Excellent - - RW
R-50 20.77 Excellent - - DW
Mining Area
R-14 38.55 Good 81.37 Very Poor MW
R-15 38.06 Good 65.99 Poor MW
R-23 37.08 Good 37.87 Good MW
R-24 32.58 Good 67.55 Poor MW
R-34 54.84 Poor 73.43 Poor MW
R-35 51.64 Poor 65.76 Poor MW
R-36 45.53 Good 50.42 Poor DW
R-37 22.71 Good 43.74 Good DW
R-39 35.11 Good 38.49 Good DW
R-40 52.67 Poor 61.34 Poor MW
R-41 49.41 Good 66.92 Poor MW
R-42 248.67 Unfit 156.65 Unfit MW
R-43 251.69 Unfit 118.15 Unfit MW
R-46 57.47 Poor 87.11 Very Poor DwW
R-47 88.16 Very Poor 67.79 Poor MW
R-48 47.43 Good 49.13 Good MW

Note: RW-River Water, MW- Mine Water, GW- Groundwater, DW- Dug Well, HP- Hand Pump
and TW- Tube Well



Table S2. Collin’s ratio of different water sources in pre and post-monsoon seasons.

Non-Mining Pre-Monsoon Post-Monsoon Source type
Samples Collins ratio Classification Collins ratio Classification
R-1 1,699 Not suitable 1.431 Not suitable DW
R-2 1.746 Not suitable 1.080 Not suitable RW
R-3 1.172 Not suitable 1.094 Not suitable DW/TW
R-4 1.383 Not suitable 0.979 Suitable RW
R-5 0.975 Suitable 0.978 Suitable RW
R-6 0.656 Suitable 1.043 Not suitable TW/HP
R-7 0.460 Suitable 0.887 Suitable ™
R-8 0.948 Suitable 1.232 Not suitable DW/TW
R-9 0.532 Suitable 1.024 Not suitable ™
R-10 2.439 Not suitable 2.120 Not suitable DW
R-11 1.449 Not suitable 1.125 Not suitable RW
R-12 1.247 Not suitable 1.257 Not suitable RW
R-13 0.967 Suitable 0.867 Suitable HP/TW
R-16 0.462 Suitable 1.170 Not suitable HP
R-17 0.653 Suitable 0.771 Suitable HP
R-18 1.443 Not suitable 0.840 Suitable RW
R-19 0.638 Suitable 1.359 Not suitable HP
R-20 0.663 Suitable 0.825 Suitable ™
R-21 0.613 Suitable 0.758 Suitable HP
R-22 0.692 Suitable 0.860 Suitable HP
R-25 0.543 Suitable 0.645 Suitable ™
R-26 0.803 Suitable 2.049 Not suitable DW
R-27 1.772 Not suitable 1.114 Not suitable DW
R-28 0.676 Suitable 1.658 Not suitable DW
R-29 1.453 Not suitable 1.329 Not suitable RW
R-30 1.636 Not suitable 1.609 Not suitable RW
R-31 2.441 Not suitable 1.327 Not suitable DW
R-32 1.898 Not suitable 1.127 Not suitable RW
R-33 0.683 Suitable 0.924 Suitable ™
R-38 0.632 Suitable 1.647 Not suitable DW/HP
R-44 0.035 Suitable 0.125 Suitable RW
R-45 1.270 Not suitable 1.146 Not suitable RW
R-49 0.685 Suitable - - RW
R-50 1.160 Suitable - - DW
Mining Samples
R-14 2.763 Not suitable 2.336 Not suitable MW
R-15 2.670 Not suitable 2.268 Not suitable MW
R-23 2.424 Not suitable 1.845 Not suitable MW
R-24 2.583 Not suitable 2.143 Not suitable MW
R-34 2.232 Not suitable 1.990 Not suitable MW
R-35 2.153 Not suitable 1.837 Not suitable MW
R-36 2.359 Not suitable 1.941 Not suitable DW
R-37 0.763 Suitable 0.922 Suitable DW
R-39 0.170 Suitable 1.070 Not suitable DW
R-40 0.009 Suitable 0.395 Suitable MW
R-41 0.006 Suitable 0.038 Suitable MW
R-42 0.001 Suitable 0.091 Suitable MW
R-43 0.007 Suitable 0.103 Suitable MW
R-46 4.490 Injurious 1.534 Not suitable DW
R-47 0.010 Suitable 0.069 Suitable MW
R-48 0.011 Suitable 0.109 Suitable MW

Note: RW-River Water, MW- Mine Water, GW- Groundwater, DW- Dug Well, HP- Hand Pump
and TW- Tube Well



Table S3. 6D, 680 and d-excess values for the water samples of the study area.

S.No Location Sample Code Source Type  Lat. (N) Long. (E) 0180 oD d-excess
1 Gonda R-1 DW 23.4263 83.0587 -4.21 -32.27 142
2 Mahan RiverS7 R-2 RW 23.4508 83.0763 0.06 -10.21 -10.70
3 Parvatipur R-3 DW/TW 23.4392 83.1096 -6.69 -46.11 7.43
4 Mahan RiverS6 R-4 RW 23.4372 83.0791 -0.43 -12.80 -9.37
5  BankiRiver R-5 RW 23.4176 83.0997 -0.90 -18.39 -11.22
6  Palda R-6 TW/HP 23.4088 83.0984 -6.37 -43.89 7.08
7 Chhatarpur Para/Patouapara R w 234111 83.0760 656 -46.14 6.37

Bagrd R-8 DW/TW 23.3710 83.1073 -6.73 -46.11 7.74

Dharampur R-9 ™ 23.4055 83.1777 -7.02 -46.82 9.37
10 Maridand R-10 DW 23.3468 83.1598 -2.38 -26.40 -7.35
11 Mahan RiverS2 R-11 RW 23.3340 83.1504 -0.79 -19.30 -12.99
12 Gohangar Nala R-12 RW 23.3436 83.1709 -0.92 -16.18 -8.86
13 Kotripara R3 HP/TW 23.3501 83.2291 -5.90 4215 5.07
14  Mahan Il Inlet R-14 MW 233611 83.2246 -2.68 -24.82 -3.37
15  Mahan II Outlet R-15 MW 23.3635 83.2270 -2.80 -34.47 -12.03
16  Choura R-16 HP 23.3720 83.2279 -6.55 -46.07 6.33
17 Silphili R-17 HP 23.4190 83.2548 -6.75 -46.53 7.44
18 Mahan River S 1 R-18 RW 23.3253 83.1915 114 -19.00 -9.92
19 Khargawan R-19 HP 23.3068 83.1924 -6.68 -46.67 6.77
20 Kalyanpur R-20 ™ 23.2432 83.1913 -6.97 -48.96 6.77
21 Karwan R-21 HP 23.2416 83.0522 -6.50 -45.02 6.95
22 Hiradabri/Maheshpur R-22 HP 232166 83.0704 -6.23 -45.36 4.46
23 Nawapara Inlet R-23 MW 232213 83.0897 -5.67 -41.25 4.09
24 Nawapara Outlet R-24 MW 23.2213 83.0897 -5.87 -41.24 5.73
25  Latori R-25 W 23.2307 83.0952 -6.75 -49.70 427



26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Tulsi

Chikni

Bojha

Mahan River S 3
Banki Nala
Mayapuri
Galphuli nala
Jhigador
Shivani Inlet
Shivani Outlet
Kodasa

Jarhi

Dugga
Bhatgaon
Bhatgaon Inlet
Bhatgaon Outlet
Mahan 1 Inlet
Mahan 1 Outlet
Mashan Nala
Mahan River S 5
Pondi
Mahamaya Inlet
Mahamaya Outlet

R-26
R-27
R-28
R-29
R-30
R-31
R-32
R-33
R-34
R-35
R-36
R-37
R-38
R-39
R-40
R-41
R-42
R-43
R-44
R-45
R-46
R-47
R-48
R-49
R-50

DW
DW
DW

RW
RW
DW
RW

W
MW
MW
DW
DW
DW/HP
DW
MW
MW
MW
MW
RW
RW
DW
MW
MW
RW
GW

23.2676
23.3075
23.3197

23.3399
23.3311
23.3456
23.3126
23.3210
23.3498
23.3489
23.3563
23.3569
23.3518
23.3505
23.3573
23.3573
23.3840
23.3840
23.3833
23.4175
23.3905
23.3668
23.3668
22.8282
22.8780

83.0997
83.0507
83.1236

83.1399
83.1385
83.1120
83.1131
83.0872
83.0745
83.0744
83.0635
83.0381
83.0122
83.0011
83.0065
83.0065
83.0141
83.0141
83.0500
83.0656
83.0203
83.0044
83.0044
83.3633
83.2812

-6.74
-5.59
-6.53

-0.61
-1.24
-6.68
5.13
-6.74
-5.61
-5.10
-5.20
-6.31
-6.10
-5.24
-5.57
-3.60
-3.27
-1.21
-2.97
-0.56
-3.99
-5.63
-5.63
-4.98
-6.18

-46.84
-40.14
-45.13

-17.97
-20.95
-49.34
21.85
-48.31
-40.02
-35.95
-37.45
-45.74
-42.79
-39.94
-41.90
-32.54
-29.93
-23.60
-24.89
-15.47
-39.31
-48.29
-47.13
-47.15
-51.79

7.11
4.58
7.07

-13.05
-11.01
4.11
-19.20
5.59
4.84
4.84
4.14
4.78
6.01
2.00
2.68
-3.73
-3.75
-13.93
-1.11
-11.00
-7.36
-3.27
-2.13
-7.35
-2.32

Note: RW-River Water, MW- Mine Water, GW- Groundwater, DW- Dug Well, HP- Hand Pump and TW- Tube Well



Table S4. Physico-chemical parameters of various water sources during Pre-monsoon season.

ID pH EC TDS F- ClF HCOs SO NOs Ca> Mg Na+ K+

R-1 6.84 205 158 0.21 8.9 99 3.08 713 13.46 15.87 7.1 291
R-2 7.75 220 185 0.23 7.4 102.7 2921 0.12 20.19 12.06 9.5 3.29
R-3 6.44 139 134 0.36 8.4 65.1 289 2231 1346 8.36 11.2 1.87
R-4 7.42 270 205 0.24 5.7 82.2 60.29 0.24 25.23 17.75 9.9 3.56
R-5 6.98 137 93 0.06 8.4 51.8 463 322 10.46 7.35 5.3 1.7

R-6 6.4 69 54 0.13 0.9 38.3 1.62 0 4.46 3.86 1.8 3.12
R-7 5.87 106 69 0.18 51 21.5 258  21.77 6.73 5.64 4.2 1.34

R-8 6.39 149 100 0.27 74 51.8 127 019 16.82 527 3.8 1.87

R-9 6.02 152 92 007 16.7 18.1 173 30.34 6.73 10.5 54 2.06
R-10 7.34 311 236 0.23 15.4 1429 1491 095 37.01 10.6 10.9 3.38
R-11  7.61 160 126 0.24 3.8 85.5 484 025 11.77 9.25 7.9 2.49
R-12  7.13 160 116 0.27 52 72.1 4.14 34 13.46 8.17 6.9 2.01

R-13  6.89 120 92 0.24 4.1 55.2 5.73 1.32 13.46 542 47 2.09

R-14 7.73 433 341 0.26 6.8 166.5 7699 234 40.37 17.31 231 7.32
R-15 7.87 434 339 0.25 10.7 159.7 7853 232 37.01 20.32 23.2 7.15
R-16  5.93 57 41 0.05 34 19.8 136  6.58 3.87 2.76 1.8 1.09
R-17  6.23 93 59 0.11 8 26.9 5.88 1.97 6.73 3.7 4.2 1.25
R-18 7.36 166 129 0.22 3.5 85.5 4.75 0.5 19.87 52 6.8 231
R-19 6.12 125 77 0.09 11.2 24.8 0.88 18.9 10.09 3.86 44 2.96

R-20 5.9 167 105 0.07 1838 229 041 3372 12.87 5.65 7.5 3.12

R-21 6.2 146 89 0.22 14.8 21.5 131  26.89 5.05 8.61 6.5 4.25

R-22 625 122 97 0.2 18.9 24.8 266 2596  10.09 7.49 4.8 243
R-23 7.61 253 204 0.28 3.7 146.2 6.52 098 16.82 17.99 7.2 4.59
R-24 7.64 224 212 0.23 1.7 156.8 721 0.09 23.55 13.91 4.6 3.98
R-25 5.85 102 63 0.07 101 20.1 4.03 10.54 6.73 5.64 3.35 2.29
R-26  6.18 225 135 0.05 302 28.9 212 3398 12,65 11.23 12.2 3.87
R-27 7.3 251 182 0.21 11.5 102.4 0 15.84 28.6 7.93 10.2 4.88

R-28  6.33 84 67 0.09 5 34.8 221 7.17 6.73 5.64 3.1 2.68
R-29 7.39 153 129 0.27 44 85.5 451 048 16.82 7.29 7.5 2.67
R-30 7.44 177 145 0.32 9 93.7 504 023 16.82 8.27 9.5 2.38

R-31 747 407 301 013 328 136.8 1291 4158  30.28 15.66 20.7 9.73
R-32 731 211 175 0.39 6.1 1125 1079 142 20.55 10.99 7.9 441
R-33  5.98 76 72 0.1 4.3 34.7 0.38 14.58 6.73 3.7 4 3.79
R-34 7.37 293 225 0.51 7 132.8 29.62 1.17 25.23 10.94 12.1 6.05
R-35 7.53 290 229 0.48 72 1285 28.66 0.62 35.32 10.65 13.1 441

R-36 7.35 293 251 0.4 8 141 35.42 1.5 31.96 15.61 12.8 4.05
R-37  6.57 105 93 0.11 7.2 38.1 467 1882  10.09 4.6 3.8 5.52
R-38  6.55 59 55 0.27 2.6 34.8 226 044 6.73 4.67 25 1.14

R-39 633 538 395 024 112 8 268.5 5.39 58.9 23.58 13.2 5.61
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Table S5. Physico-chemical parameters of various water sources during Post-monsoon season.

ID pH EC TDS F Cl- HCOs SO# NOs Ca* Mg» Na+ K-
R-1 6.67 1705 1299 0.28 10.23 78.83 585 284 1250 765 645 279
R-2 775 1383 1047 077 576 59.54 9.56 174 1033 518 553 221
R3 729 1307 940 057 10.00 50.54 208 261 676 3.65 1037 297
R-4 786 1283 935 083 6.00 5214 3.45 173 953 417 443 121
R-5 782 1325 1045 042 6.00 5043 313 323 760 355 683 179
R-6 674 1377 1055 0.76 6.77 55.44 1.63 422 961 454 423 6.02
R-7 616 1557 107.0 0.44 10.00 39.39 338 934 767 389 453 734
R-8 690 2785 1722 028 1655 60.83 1035 2093 1276 6.76 840 892
R9 615 1456 91.0 025 1377 4576 075 2455 886 498 831 5.85
R-10 742 298.0 2202 0.73 26.00 116.18 16.64 234 3054 632 1456 6.85
R-11 722 1304 973 036 676 6094 271 244 979 514 412 194
R-12 766 1950 1399 026 8.00 7036 1845 385 1501 676 6.62 2.02
R-13 657 1484 1023 0.26 1200 39.39 224 2078 1129 432 512 438
R-14 8.06 6046 3657 0.78 998 14054 16449 3.52 49.81 33.59 1213 9.21
R-15 740 513.0 3390 0.61 8.00 136.09 10850 2.62 3526 2313 16.21 8.56
R-16 6.15 1612 1094 049 24.00 39.39 232 1373 637 555 1412 1.63
R-17 6.08 1224 795 0.38 1021 30.86 9.53 650 611 423 643 485
R-18 778 118.0 1032 0.28 6.00 43.52 341 176 937 4.07 392 0.89
R-19 649 408.0 243.0 038 30.23 6783 2321 4321 2510 998 1219 846
R-20 6.03 1328 84.0 055 18.00 2555 133 2211 886 375 768 444
R-21 611 897 604 033 996 28.02 236 419 586 332 387 279
R-22 644 1442 987 0.66 1021 36.54 346 1305 733 360 572 735
R-23 721 2147 166.1 031 512 10920 641 135 1525 1012 411 4.85
R-24 751 2328 1832 0.70 6.00 12720 7.83 135 18.87 10.08 532 454
R-25 590 893 621 041 732 2233 073 1242 449 267 527 372
R-26 6.75 4894 3112 0.07 52.00 104.80 13.15 57.77 28.09 1526 30.82 9.27
R-27 649 2875 189.1 039 26.00 53.61 723 5787 1775 1197 9.15 723
R-28 6.55 2803 183.1 0.38 18.00 90.87 422 4733 1827 10.87 18.60 9.11
R-29 780 1379 1214 043 1087 70.36 428 231 1224 532 692 213
R-30 798 1885 136.8 0.80 10.00 90.58 4.62 1.89 1621 676 739 178
R-31 6.77 2456 1606 024 24.00 64.98 4.09 3023 1884 748 1123 223
R-32 764 1159 956 044 6.88 60.98 249 257 1087 453 557 212
R-33 594 1089 636 032 10.00 43.54 199 1790 882 443 6.12 232
R-34 7.61 2832 2060 076 9.66 11618 2845 178 23.67 9.06 932 552
R-35 780 2817 1957 0.65 8.00 107.65 3258 1.60 23.86 817 934 6.52
R-36 7.63 286.6 213.8 045 1023 11254 2842 224 2408 737 1156 6.43
R-37 637 1307 83.6 041 14.00 3243 306 1211 653 342 956 4.23
R-38 6.19 1574 954 037 26.00 36.66 543 1258 426 253 2458 2.66
R-39 6.17 276.6 163.1 032 36.00 3542 2696 3096 1254 754 2211 494
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