Table S1. Water chemical analyses of groundwater samples in the study area.

Well ID Well EC Anions (ppm or mg/l) Cations (ppm) = (mg/1)
NO (ps/cm) HCO? Cl- Ca®? Mg+ Na*
1 1 7000 109 1875 299 188 980
2 2 19000 189 5911 456 240 3249
3 3 12000 336 3071 637 388 2275
4 4 17000 109 4218 536 385 2349
5 5 11000 104 3227 373 274 1739
6 6 15000 98 4392 367 393 2199
7 7 5000 79 1627 301 101 648
8 8 6000 115 1238 186 174 787
9 9 5000 92 1298 271 132 690
10 10 6000 87 1418 294 128 787
11 11 6000 69 1652 305 131 940
12 12 7000 115 1484 282 170 900
13 13 7000 98 1562 344 132 920
14 14 8000 109 1562 294 191 880
15 15 5000 104 1232 390 127 490
16 16 5000 98 1214 288 124 580
17 17 5000 297 1056 234 110 908
18 18 6000 104 1592 277 164 780
19 19 10000 369 2517 501 298 2138
20 20 9000 299 2443 261 48 1600
21 21 12000 140 3449 585 278 1356
22 22 5000 89 1166 274 121 610
23 23 5000 81 1370 113 219 600
24 24 5000 83 1310 175 191 621
25 25 7000 92 1352 209 107 1040
26 26 9000 280 2433 234 49 1625
27 27 9000 69 2229 378 206 1274
28 28 10000 92 2031 451 200 1179
29 29 6000 69 1172 271 132 800
30 30 7000 101 1382 339 136 1279
31 31 6000 78 1238 263 122 755
32 32 7000 128 2210 273 115 1160
33 33 10000 151 2286 393 114 1500
34 34 7000 98 1562 260 183 900
35 35 11000 92 2704 548 287 1425
36 36 10000 98 2500 438 256 1219
37 37 7000 69 1550 254 181 828
38 38 9000 116 2751 293 122 1550
39 39 9000 116 2751 293 122 1550
40 40 10000 122 2624 334 106 1699
41 41 9000 153 2274 322 123 1499
42 42 7000 109 1742 316 168 980
43 43 8000 104 2223 440 222 1100
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Table S2. Comparison between productivity values and reject salts for practical
experiments and modeling using ROSA software.

p Feed Feed Error
o salinity, pressure Exp ROSA
ppm , bar
l/IEI‘J.Xn,ﬂ Rejection, % 1/1;1:;2 Rejection, % 1/1;1:;2 Rejection, %
1 250 2 6.20 96.40 5.32 98.38 -14.19 2.05
2 500 2 5.20 96.00 4.53 97.56 -12.88 1.62
3 750 2 425 95.60 3.78 96.57 -11.06 1.02
4 1000 2 3.45 94.45 3.08 95.32 -10.72 0.92
5 1250 2 2.71 92.90 2.43 93.65 -10.33 0.81
6 1500 2 2.05 90.67 1.85 91.32 -9.76 0.72
7 250 4 13.50 98.00 12.54 99.23 -7.11 1.26
8 500 4 12.60 97.70 11.67 98.93 -7.38 1.26
9 750 4 11.60 97.60 10.83 98.65 -6.64 1.07
10 1000 4 10.70 97.30 10.03 98.36 -6.26 1.09
11 1250 4 9.81 97.10 9.24 98.08 -5.81 1.01
12 1500 4 9.00 96.90 8.49 97.78 -5.67 091
13 1500 1 0.19 47.90 0.16 48.20 -15.79 0.63
14 1500 2 2.05 90.67 1.85 91.32 -9.76 0.72
15 1500 3 5.50 95.60 5.12 96.53 -6.91 0.97
16 1500 4 9.00 96.90 8.49 97.78 -5.67 091
17 1500 5 12.40 97.00 11.80 98.32 -4.84 1.36
18 1500 6 15.70 97.20 15.05 98.61 -4.14 1.45
Standard deviation 4.49 11.18 11.39
4.30
Table S3. Salt rejection values for EC, Na, Ca, Mg, HCO3, and Cl.
Rejection, %
Well EC Na Ca Mg HCO3 Cl
RgS Exp RgS Exp RZ)S Exp RgS Exp RIC\)S Exp RgS Exp

W47 98.19 95.13 97.83 94.20 98.96 9592 98.94 9590 97.69 94.35 98.10 95.20

W54 98.18 95.09 97.89 9425 98.81 95.73 98.79 95.70 97.71 94.33 98.24 95.30

W65 9824 9526 9791 94.28 98.99 96.10 98.98 96.05 97.79 94.41 98.17 95.26

Error,

o 3.22 3.86 3.17 3.17 3.54 3.04
o




Table S4. source water assessment based on IWQI.

Well — SAR Na S HCO:  1wor  rater class
pus/cm  mmol\lit)o5 mmol\l
W1 7000 10.8 42.1 54.4 1.7 40.1 HR
W2 19000 30.2 139.7 171.4 3.0 14.6 SR
W3 12000 17.3 97.8 89.1 5.4 24.7 SR
W4 17000 18.6 101.0 122.3 1.7 26.1 SR
W5 11000 16.4 74.8 93.6 1.7 324 SR
Weé 15000 18.7 94.6 127.4 1.6 27.4 SR
W7 5000 8.1 27.9 47.2 1.3 46.1 HR
W8 6000 9.8 33.8 35.9 1.8 42.4 HR
W9 5000 8.5 29.7 37.6 1.5 448 HR
W10 6000 9.5 33.8 41.1 1.4 43.7 HR
W11 6000 11.2 40.4 47.9 1.1 43.4 HR
W12 7000 10.3 38.7 43.0 1.8 41.0 HR
W13 7000 10.5 39.6 45.3 1.6 41.1 HR
W14 8000 9.7 37.8 453 1.7 411 HR
W15 5000 54 21.1 35.7 1.7 47.8 HR
W16 5000 7.1 24.9 35.2 1.6 46.0 HR
W17 5000 12.1 39.0 30.6 4.8 36.3 SR
W18 6000 9.1 335 46.2 1.7 429 HR
W19 10000 18.4 91.9 73.0 5.9 25.5 SR
W20 9000 23.6 68.8 70.8 4.8 26.9 SR
W21 12000 114 58.3 100.0 2.2 33.7 SR
W22 5000 7.6 26.2 33.8 14 46.1 HR
W23 5000 7.5 25.8 39.7 1.3 46.8 HR
W24 5000 7.6 26.7 38.0 1.3 46.5 HR
W25 7000 144 44.7 39.2 1.5 39.4 SR
W26 9000 24.9 69.9 70.6 4.5 26.8 SR
W27 9000 12.9 54.8 64.6 1.1 39.6 SR
W28 10000 11.5 50.7 58.9 1.5 38.1 SR
W29 6000 9.8 34.4 34.0 1.1 45.4 HR
W30 7000 14.6 55.0 40.1 1.6 38.3 SR
W31 6000 9.5 325 35.9 1.2 44.8 HR
W32 7000 14.6 49.9 64.1 2.0 36.9 SR
W33 10000 16.9 64.5 66.3 24 33.1 SR
W34 7000 10.3 38.7 45.3 1.6 41.4 HR
W35 11000 12.1 61.3 78.4 1.5 35.8 SR
W36 10000 11.3 52.4 72.5 1.6 37.3 SR
W37 7000 9.6 35.6 45.0 1.1 44.6 HR
W38 9000 18.9 66.7 79.8 1.9 33.1 SR
W39 9000 18.9 66.7 79.8 1.9 33.1 SR
W40 10000 20.5 73.1 76.1 2.0 31.8 SR
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Table S5. Classification of water after desalination by all membranes based on USSL
staff clasification.

Well Raw Water M1 M2 M3 M4 M5
W1 C454 C0S1 C151 C0S2 C4S3 C251
W2 C454 C151 C251 C154 C454 C3S3
W3 C454 C151 C251 C1S3 C454 C251
W4 C454 C151 C251 C1S3 C454 C352
W5 C454 C151 C251 C0S3 C454 C2S2
W6 C454 C151 C251 C1S3 C454 C352
W7 C453 C0S1 C151 C0S1 C452 C251
W8 C453 C0S1 C151 C0S2 C4S3 C251
W9 C453 C0S1 C151 C0S1 C4S3 C2S51
W10 C453 C0S1 C151 C0S2 C4S3 C251
W11 C454 C0S1 C151 C0S2 C4S3 C251
W12 C454 C0S1 C151 C0S2 C4S3 C251
W13 C454 C0S1 C151 C0S2 C4S3 C251
W14 C454 C0S1 C151 C0S2 C4S3 C251
W15 C452 C0S1 C151 C0S1 C452 C251
W16 C453 C0S1 C151 C0S1 C452 C251
W17 C454 C0S1 C151 C0S2 C454 C251
W18 C453 C0S1 C151 C0S1 C4S3 C251
W19 C454 C0S1 C251 C0S3 C454 C2S2
W20 C454 C0S1 C151 C0S3 C454 C2S2
W21 C454 C151 C251 C152 C454 C251
W22 C4S83 C0S1 C151 C0S1 C452 C251
W23 C4S83 C0S1 C151 C0S1 C452 C251
W24 C4S83 C0S1 C151 C0S1 C4S2 C251
W25 C454 C0S1 C151 C0S2 C454 C252
W26 C454 C0S1 C151 C0S4 C454 C252
W27 C454 C0S1 C151 C0S2 C454 C251
W28 C454 C0S1 C251 C0S2 C454 C251
W29 C4S83 C0S1 C151 C0S2 C4S3 C251
W30 C454 C0S1 C151 C0S2 C454 C251
W31 C4S83 C0S1 C151 C0S2 C4S3 C251
W32 C454 C0S1 C151 C0S2 C454 C251
W33 C454 C0S1 C251 C0S3 C454 C252
W34 C454 C0S1 C151 C0S2 C4S3 C251
W35 C454 C151 C251 C0S2 C454 C251
W36 C454 C0S1 C251 C0S2 C454 C251
W37 C4S83 C0S1 C151 C0S2 C4S3 C251
W38 C454 C0S1 C151 C0S3 C454 C252
W39 C454 C0S1 C151 C0S3 C454 C252
W40 C454 C0S1 C2S1 C0S3 C454 C2S2

W41 C454 C0S1 C1s1 C0S3 C454 C2S52
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Table S6. IWQI value after desalination for all membranes.

Well Irrigation Water Quality Index (IWQI) IWQI water best
Name  Feed M1 M2 M3 M4 M5 max class membrane
Water
W1 40.1 11.9 47.6 11.3 27.8 67.6 67.6 MR M5
W2 14.6 45.6 62.3 442 5.8 158 623 MR M2
W3 24.7 32.2 734 33.0 30.2 554 734 LR M2
W4 26.1 47.3 70.0 45.6 12.8 485  70.0 LR M2
W5 324 30.7 74.4 30.3 19.8 56.6 744 LR M2
W6 27.4 46.0 70.8 44.6 14.0 49.3 708 LR M2
W7 46.1 9.0 32.9 8.0 334 59.8 598 MR M5
W8 42.4 9.6 33.1 9.1 30.6 71.1 71.1 LR M5
W9 44.8 8.6 20.2 7.9 33.5 732 732 LR Mb5
W10 43.7 9.8 34.1 9.0 30.4 71.1 71.1 LR M5
W11 434 11.3 46.1 10.3 28.3 68.1 681 MR M5
W12 41.0 10.8 479 10.2 29.1 692 692 MR M5
W13 41.1 11.1 47.7 10.4 28.5 69.0 69.0 MR M5
W14 41.1 11.0 62.8 10.3 28.9 69.5 695 MR M5
W15 47.8 6.6 16.4 6.1 371 620 620 MR M5
W16 46.0 7.6 18.1 7.0 35.3 60.6 60.6 MR M5
W17 36.3 10.5 30.5 11.2 441 695 695 MR M5
W18 429 9.9 471 9.2 30.7 713 713 LR M5
W19 25.5 29.5 74.1 31.1 31.5 57.6 741 LR M2
W20 26.9 25.6 59.2 26.2 33.3 57.7 592 MR M2
w21 33.7 171 62.5 17.6 222 612 625 MR M2
W22 46.1 7.8 18.4 7.1 34.7 605 605 MR M5
W23 46.8 8.0 18.9 7.2 34.1 605 60.5 MR M5
W24 46.5 8.0 19.0 7.2 34.2 604 604 MR M5
W25 394 25.0 32.9 12.1 27.0 65.6 65.6 MR M5
W26 26.8 25.3 58.8 25.6 334 56.9 588 MR M2
W27 39.6 14.6 61.8 13.8 244 635 635 MR M5
W28 38.1 13.7 62.5 13.1 25.0 65.6 65.6 MR M5
W29 45.4 9.5 32.6 8.7 30.4 71.0 710 LR M5
W30 38.3 25.5 34.2 24.9 26.3 648 648 MR M5
W31 44.8 94 33.0 8.6 30.7 715 715 LR M5
W32 36.9 26.8 45.9 26.4 25.9 63.7 637 MR M5
W33 33.1 27.9 61.0 27.2 23.0 606 61.0 MR M2
W34 414 11.0 47.8 10.3 28.7 69.0 69.0 MR M5
W35 35.8 15.8 62.9 15.6 22.6 626 629 MR M2
W36 37.3 14.5 62.6 14.1 24.3 645 645 MR M5

W37 44.6 10.5 47.9 9.5 29.4 70.1 70.1 LR M5
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MR
MR
MR
LR
HR
LR
LR
LR
LR
LR
MR
MR
MR
MR
MR
MR
MR
MR
MR
MR
HR
MR
HR
MR
MR
MR
LR
LR
LR
MR
LR
MR
LR
LR
MR
MR

M2
M2
M2
M2
M5
M5
M2
M5
M2
M5
M2
M5
M5
M5
M5
M5
M5
M5
M5
M5
M5
M2
M5
M5
M5
M3
M5
M3
M5
M5
M5
M5
M5
M2
M2
M2
M5
M2
M2
M2
M2




W79 33.9 27.9 60.7 27.7 234 60.0 60.7 MR M2




