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Abstract

Nitrate (NOs3 ) pollution of surface and ground water is a major problem in water quality on the

planet. The scientific method of the relations between 615N-NO; and 8180-NOs  to identify
the dominant sources of nitrate in groundwater, despite the overlap of nitrate isotopic ranges and
the occurrence of nitrate isotopic fractionation, has been used in numerous studies. NH,"
fertilizer, treated wastewater, sewage and manure, Shour River, NO; in precipitation and soil
organic N, are potential sources of nitrate pollution in the study area. To identify different
nitrate sources and to estimate their proportional contribution in the groundwater of the Varamin
aquifer, a dual isotope (3'°N-NO; ™ and 8'®0-NO;") method and a Bayesian isotope mixing
model for 38 samples in November 2016 have been applied. Based on hierarchical cluster
analysis, 38 groundwater samples are classified into three clusters (groups one to three) in terms
of hydrochemical properties, the mean values of 8'"N-NO; ™ in groups 1, 2 and 3 are +7.0+
2.14 , +10.2 £1.14 and +16.1£2.14 , respectively. The mean of 3'*O-NO; values of the
groundwater in groups 1, 2 and 3 are +2.3+ 1.94 , +0.6 £ 0.84 and +6.2 + 1.44 , respectively.
SIAR model results indicate that the highest contribution in the nitrate pollution of the Varamin
aquifer are related to “NH," fertilizer” and “manure and sewage” while “soil N and “NO;" in
precipitation” have the lowest influence.

Keywords: NO; Contamination, Stable Isotopes, Contribution of Pollutants Sources, SIAR,
Varamin Aquifer.
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Table 1. The chemical parameters and isotopic values groundwater resources of Varamin aquifer
EC CI HCO* SO NOy NH{ Na' K' - »  8.0- 8N
Sample 4 3 4 & Ca Mg NOy NOy
No. (uS/cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (%o) (%o)
Wil 2760 472 397 396 27.58 0.34 289 0.35 130 109 3.6 12.9
W2 453 19 189 33 5.37 0.01 17 0.47 47 15 4.2 7.5
W3 4200 659 704 1165 1334 0.63 532 1.68 210 234 6.2 15.0
W4 3990 405 838 689 21.07 1.07 352 1.56 231 139 4.5 13.8
W5 879 71 313 121 24.80 0.03 69 0.98 52 43 1.9 6.4
W6 1318 158 393 121  36.42 0.09 78 0.04 109 51 0.5 9.2
w7 5170 381 907 1299  8.63 1.21 597 2.50 211 189 6.2 17.3
W38 783 48 315 85 15.18 0.04 46 0.47 67 32 0.3 5.9
W9 592 26 235 50 16.77  0.03 40 0.59 48 22 1.3 5.0
W11 2003 217 589 205 3940 0.28 150 0.43 120 89 1.6 9.6
W13 809 58 275 111 1493 0.13 61 1.09 47 38 1.2 6.0
w14 453 24 202 26 22.94  0.02 28 2.93 42 14 2.5 7.8
W15 763 56 267 73 1846 0.10 52 0.82 52 33 -0.4 8.3
W16 1801 162 351 351 46.38 0.11 121 1.05 132 80 0.4 10.2
w17 498 33 186 47 13.95 0.03 27 0.70 40 22 2.2 42
W18 943 113 259 82 38.18 0.12 60 3.28 59 46 0.3 9.8
W19 720 60 241 68 27.37  0.02 51 0.55 60 23 1.7 5.5
W20 761 51 312 70 48.29 0.08 50 0.66 52 34 -0.6 8.5
W21 8760 1318 581 2051  4.35 1.73 855 2.15 433 346 7.5 18.5
W22 780 45 315 85 10.58  0.12 56 0.82 58 31 0.5 6.4
W23 774 44 275 113 387 0.17 60 10.30 47 30 1.8 7.2
W24 7410 1232 606 1499 744  0.79 815 3.67 363 260 5.7 15.7
W25 5530 841 693 1239 045 1.74 429 4.10 418 237 8.2 19.2
W26 2230 331 564 210 2483 0.18 240 3.43 117 90 1.9 9.6
w27 846 50 289 101 6.92 032 62 0.78 47 41 2.2 13.1
W28 1604 116 464 272  59.07 0.20 141 1.01 61 90 1.0 10.6
W29 10360 1263 519 2787 11.58 0.95 1213 1.01 203 413 6.9 16.4
W30 608 26 237 75 2.35 0.04 54 1.01 34 24 1.0 10.3
W31 1259 105 406 136 2577 0.12 86 0.43 82 59 1.1 11.3
W32 1501 195 336 198 14.88 0.06 176 1.25 86 38 2.3 6.1
W33 864 104 232 94 16.74  0.01 51 1.95 85 25 5.3 6.3
W34 594 32 238 54 8.67 0.07 17 0.08 81 14 7.3 6.5
W35 692 65 210 93 1549 0.03 58 0.86 57 21 3.8 7.2
W36 6580 943 641 1468 1090 0.64 635 4.06 356 260 6.5 16.2
W37 1552 291 254 97 3298 0.20 85 0.70 122 66 0.0 12.1
W38 1328 206 355 92 79.58 0.25 98 0.90 84 60 -0.5 10.6
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Parameter Mean Median Mode Std. Deviation Range Minimum Maximum
EC (us/cm) 2282.44 1101.00 453 2548.1 9907 453 10360
Do (mg/L) 427 5.15 1 2.439 8.3 0.4 8.7
NO; (mg/L) 21.542 16.115 0.5 17.134 79.130 0.450 79.58
NH,4 (mg/L) 0.332 0.120 0.030 0.466 1.730 0.010 1.740
Cl (mg/L) 283.89 109 26 376.74 1299 19 1318

5'° N-NO; (%) 2.453 1.874 -0.580 2.158 7.854 -0.580 7.274
3'8 O-NO; (%) -8.229 -8.256 -9.626 0.756 3.458 -9.626 -6.167
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