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Figure S1. (a) Districts of Sri Lanka and their CKDu prevalence with over lapped climatic
zones based on average annual rainfall and temperature. (b) Divisional secretariats of
Anuradhapura district and their CKDu prevalence (data source renal registry Ministry of Health
Sri Lanka), water samples collected locations are marked. Selected weather stations of (cl)
Anuradhapura, (c2) Kandy and (c3) Hambantota temperature (maximum and minimum)

variation from 1985 to 2017.

Note — Rainfall data were obtained from Department of Meteorology, Sri Lanka.

Equation S1
e Equation to calculate hardness values based on Ca and Mg concentrations in equivalent

of CaCO3 mg/L

Hardness [mg/L] = 2.497 [Ca, mg/L] + 4.118 [Mg, mg/L]



Table S1. Assigned and relative weight for WQI computation with SL standards,

Chemical Sri Lankan WHO guide Weight (wi) Relative
parameter Standard line Weight (W)
1 pH 6.5-8.5 6.5-8.5 4 0.0833
2 TDS 500 500 5 0.1042
3 Total Hardness 250 - 2 0.0417
4 Total Alkalinity 200 120 3 0.0625
5  Calcium 100 75 2 0.0417
6  Magnesium 30 50 2 0.0417
7 Sodium 200 200 3 0.0625
8  Fluoride 1 1.5 5 0.1042
9  Chloride 250 250 4 0.0833
10  Sulphate 250 250 4 0.0833
11  Nitrate 50 50 5 0.1042
12 Iron 0.3 0.3 4 0.0833
13 DOC 4* - 5 0.1042
Lwi=48 ZW;:=1.0000

Units of all parameters are in mg/L except pH.

Table S2. Classification of groundwater according to Water quality index (WQI)

Class WQI range Water type

1 <50 Excellent Water

2 50-100 Good Water

3 100-200 Poor Water

4 200-300 Very Poor Water

5 >300 Water Unsuitable for Drinking




Table S3: Representative hydro geochemical data of analyzed samples.

EC Alkalinity DOC Hardness F Cl 504 Na Ca Mg Fe

No. Type Season pH (uS/cm)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/l) (mg/L) (ug/L)
1 Dugwell Wet 8.0 1143 411 10.0 332.6 24 103.5 29.0 143.1 43.1 54.8 1475
Dry 75 1113 391 0.1 350.4 13 74.2 183 109.6 442 58.5 8.5

4  Dugwell Wet 75 259 48 7.6 52.9 3.7 254 20.6 35.1 15.9 3.2 82.5
Dry 6.6 217 43.8 25 47.3 3.3 174 9.8 27.3 14.6 2.6 6.2

7 Tube well Wet 7.6 582 169 9.4 243.3 3.2 73.7 143 31.8 66.7 18.7 180.5
Dry 7.2 859 50.1 3.8 328.2 25 89.1 7.2 30.6 95.4 21.8 12.7

8  Spring  Wet 7.6 153 25 6.0 43.0 2.9 20.6 10.8 11.8 8.1 55 ND
Dry 7.0 154 21.6 49 38.9 25 116 4.0 9.4 7.2 5.1 143

9  DugWell Wet 8.1 477 183 11.0 202.2 0.8 145 23.9 29.1 51.5 17.9 1175
Dry 7.7 500 372 7.6 198.6 3.1 10.9 8.0 25.6 425 225 2.4

17  Dugwell Wet 7.9 1050 379 10.2 336.3 2.8 94.0 37.8 96.3 47.8 52.9 181.4
Dry 7.4 1144 622 5.1 386.4 25 72.2 31.7 1035 67.3 53.2 3.1

23 Spring  Wet 7.6 123 11 33 29.0 4.9 19.7 5.0 95 5.3 3.9 ND
Dry 5.7 147 23.9 49 37.9 2.7 17.6 25 105 6.6 5.2 2.4

24  Dugwell Wet 7.7 600 194 4.0 214.4 1.0 50.5 21.0 40.4 47.3 23.4 130.7
Dry 6.8 654 149 43 224.9 44 33.8 16.1 32.7 50.1 243 9.1

35 Dugwell Wet 7.8 544 124 49 144.3 3.9 59.8 38.4 61.7 345 142 86.8
Dry 7.1 657 221 7.3 178.8 3.2 74.2 32.2 75.1 41.6 183 15.4

42 Dugwell Wet 8.7 1981 571 11.0 169.9 5.2 177.2 90.2 430.6 16.7 31.3 255
Dry 8.6 2250 297 8.8 247.7 3.7 296.1 70.0 437.4 16.1 50.6 8.8

43 Dugwell Wet 8.0 1440 233 6.4 332.7 0.6 247.2 16.9 185.9 73.6 36.3 278.5
Dry 7.4 1614 312 7.8 366.9 0.6 341.9 20.9 191.6 66.0 49.2 103

54 Dugwell Wet 7.7 580 276 3.6 169.3 24 29.2 14.9 44.0 35,5 19.6 192.8
Dry 73 704 209 47 230.5 2.9 16.6 12.8 34.2 61.0 19.0 6.4

62 Dugwell Wet 75 776 260 4.0 265.4 1.8 67.8 14.1 42.0 56.7 30.2 245.1
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*SLS-Sri Lankan drinking water standard (SLS 614-2013)



Table S4. Comparison of water quality of different sources (dug wells, tube wells and springs)

CKDu Type of EC Alkalinity Hardness F- DOC Cl- SO«* Fe
Prevalence  well pH [uS/cm] [mg/L] [mg/L] [mg/L] [mg/L] [mg/L] [mg/L] (ng/L)
9] [ k9] 2 o [ 9] e 9] 2 @ e 9] e 9] 2 © e
= 3 = 5= o = 5 £ 8 = 4 = 34 = o = &
High Dug 79 72 754.0 8832 2446 2972 2349 2828 23 28 6.7 56 8.4 713 256 21.1 1652 9.5
Tube 78 6.8 712.3 762.0 2269 2128 2004 2541 1.8 3.0 52 48 60.5 739 13.7 139 1827 120
Spring 76 57 1230 147.0 11.2 23.9 29.0 379 49 27 33 49 19.7 176 50 25 ND 24
Moderate Dug 79 74 11918 1301.6 291.1 3498 2804 3426 25 22 55 63 149.1 1410 343 313 2200 137
Tube 78 69 13065 12545 3488 3385 3428 3796 24 18 50 6.6 1441 1318 282 274 2868 17.0
Spring
Mild Dug 78 72 682.3 696.2 2355 1889 2064 2053 21 25 59 41 69.9 437 287 183 1226 123
Tube 77 7.8 5265 5475 177.0 58.8 2245 2096 20 14 87 20 49.0 485 171 55 1458 108
Spring 75 67 131.7 150.5 19.1 37.7 31.1 323 16 30 42 45 185 121 89 45 ND 16.3
SLS* standard 6.5-8.5 250 1.0 250 250 300
WHO guideline 6.5-8.5 15
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Figure S2. Gibbs plot of ground water samples from different CKDu prevalence areas in dry

season.
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Figure S3. (a) Fluoride and (b) hardness variation over the study area in the wet season
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Figure S4. Piper trilinear diagrams showing the different chemical types of ground water in
dry season, (a) all samples, (b) samples of mild CKDu prevalence areas, (c) samples of

moderate CKDu prevalence areas and (d) samples of high CKDu prevalence areas.
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Figure S5. Apparent MW distribution of all collected water samples
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