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(WHO, 2011a, b and ¢) 5 lulkwl d 5las 5 L

1T

oy iges e X (Lat) Y(Long) EC pH Ca Mg Na K HCO, S0, al NO, Si0, Li F B Br As Fe Mn Zn cr Al
- m m ps/em mg/l | mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mgL | mgL | mgL | mgL | mgL | mgL | mgL | mgL mg/L. mg/L

\ . 523386 4093153 477 7.82 9063 | 1954 8.63 1.60 33437 2865 10.00 2270 17.38 ND 032 0.79 0017 ND 0003 | 0002 | ND ND ND
v 524820 4091639 428 792 7218 | 2527 9.73 110 329.49 2473 8.50 13.96 2030 ND 041 077 0022 - - - - - -

. s 524988 4093439 522 792 8341 | 2333 8.08 081 313.63 49.05 8.00 17.30 16.95 ND 048 0.78 0.025 - - - - - -

. - 525612 4102846 731 775 8982 | 2236 5692 130 356.34 6243 4898 2141 2592 ND 0.58 097 0.030 - - - - - -

B 526004 4100462 622 7.88 6897 | 2527 56.84 1.40 353.90 2162 5098 14.99 25.49 ND 040 096 0021 | 0003 | 0031 | 0004 | 0087 ND 0.080
, T ks 526304 4098195 658 779 5293 | 4238 4036 090 358.78 3162 43.99 17.81 214 ND 053 090 0.028 - - - - - -

v ot 527538 4096082 581 7.76 7507 | 3470 3153 110 40271 2541 23.19 2039 2322 ND 047 081 0.025 ND 0010 | 0004 | ND ND 0223
“ 81T 528651 4092161 538 7.84 8180 | 3013 1047 1.00 388.07 4122 1100 2373 2074 ND 049 0.72 0.026 ND 0004 | 0.002 ND ND ND
. s 531980 4093573 1197 761 9865 | 7727 55.20 5158 | 49546 281.08 41.99 3247 2938 0.08 049 077 0.026 ND 0155 | 0013 | 0210 ND 0209
N e 531404 4089744 622 785 8100 | 4423 1718 0.61 43078 3027 13.00 2064 2603 ND 0.68 0.78 0.036 ND 0004 | 0002 [ ND ND 0080

\ - 533047 4087758 7 77 13474 | 3888 17.18 438 419.80 133.38 29.49 30.03 2160 ND 049 0.78 0.026 ND 0008 | 0.002 ND ND 0.133

. e 535700 4088903 548 774 7940 | 3694 2013 1.40 41125 4284 15.00 985 2333 ND 040 0.78 0.021 ND 0020 | 0003 | 0072 ND 0.067

v e 536317 4092641 1740 795 12351 | 69.01 141.55 200 300.20 455.00 12246 2116 2311 0.08 099 0.75 0.052 ND 0021 | 0003 | 0142 0006 | 0032
w g 536819 4098457 4380 79 20353 | 13316 | 408.40 110 300.20 1083.78 506.84 55.00 2830 028 120 0.86 0.002 ND 0023 | 0013 | 0098 0009 | 0040

N . 538172 4094976 8640 77 36090 | 35478 | 103935 | 1.80 41491 1240.81 1986.38 920 2052 049 L61 092 0.003 ND 0245 | 0136 | 0069 0009 | 0402

. i 538858 4090674 1660 758 12511 | 9477 96.48 081 666.30 227.97 100.97 4352 2290 ND 0.62 085 0.033 ND 0008 | 0003 | ND ND 0.041

v s 538211 4085833 666 7.62 106.67 | 3839 21.60 3.69 47837 3541 21.99 2848 2376 ND 0.63 0.78 0.033 ND 0023 | 0003 | 0055 ND 0.063
" St ot 540782 4086241 426 773 7179 | 2479 10.56 0.61 351.46 743 13.50 2542 21.60 ND 037 0.78 0.020 - - - - - -

. P, 541926 4087761 2390 718 | 37293 | 11907 | 9.2 289 812.74 81851 11197 056 30.03 028 093 0.89 0.049 ND 0852 | 0952 | 0051 ND 0259

s 542047 4091780 960 754 15559 | 47.63 46.80 1.90 590.64 127.97 59.98 597 26.14 ND 049 081 0.026 - - - - - -

\ s 541112 4096698 621 7.88 79.88 | 3713 29.69 299 394.17 53.65 17.99 248 17.49 ND 040 0.76 0.021 ND 0059 | 0003 | 0112 0006 | 0136
: or 545048 4096862 960 781 11388 | 6269 55.08 0.61 597.96 92.16 45.99 13.96 2528 ND 038 0.88 0.020 ND ND | 0002 | ND ND 0052
" ity 544337 4092623 766 7.61 117.00 | 39.85 38.89 1.80 549.15 60.00 40.99 11.00 3057 ND 037 0.80 0.019 ND 0005 | 0.003 ND ND 1970
: v 544610 4088126 578 794 5486 | 3869 2381 1.40 353.90 3257 2499 044 3371 ND 048 081 0.025 - - - - - -
w sl o 545464 4090004 71 778 93.03 | 4277 38.89 120 497.90 63.11 20.99 361 2517 ND 045 087 0.023 ND 0046 | 0059 | 0251 ND 0.042
“ N 548619 4095503 1240 8.05 8822 | 9234 4588 120 72732 94.19 2099 134 28.09 ND 0.51 0.88 0027 - - - - - -
w RN 549425 4092814 1270 8.1 11228 | 7096 75.32 140 617.49 9351 95.97 388 2852 ND 046 0.74 0.024 ND 0002 | 0.009 ND ND 0.090
" shor 548160 4087063 1650 731 26225 | 2381 133.27 716 | 105681 4284 9197 26.81 3230 049 047 1.06 0.025 ND 0408 | 0040 | ND 0006 | 0433
“ SET, 550524 4083551 1450 717 | 29032 | 2041 6428 1183 | 100556 55.68 58.98 26.17 2387 0.18 057 084 0030 | 0001 | 0013 | 0004 ND ND 0033
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Abstract

Nagadeh plain located in the southwestern part of Urmia Lake. In recent years, agricultural development and increasing industrial units, in addition
to inadequate disposal of urban, industrial and agricultural wastewater to the Gedar River, increase the risk of groundwater contamination. In
order to monitor the groundwater resources of this plain, 33 water samples from exploitation wells were collected. Hydrochemical parameters
and the concentration of the major, minor and heavy metals elements (Fe, Mn, Zn, Al, As and Cr) of collected samples were analyzed. In
order to identify the origin of heavy metals and the related geogenic and anthropogenic pollution sources of them, hydrochemical diagrams,
statistical analysis, spatial distribution maps and geological interpretations were used. The results indicate the concentration of some parameters
including EC, and heavy metals include, Fe, Mn, and Al are higher than the international standard (WHO) limits. Heavy metals Pollution Index
(HPI) was used to understand the drinking quality of groundwater resources in regard to the concentrations of six heavy metals. Classification
results show a good quality for 70% and inadequate quality for 30% of the samples. The total HPI index of Nagadeh plain is 23.24, which is
lower than its critical values (100). Also, the highest HPI of sampling points with values of 161, 220, and 871 threaten human health. High
concentrations of heavy metals can be related to the dissolution of geological formations, mining of iron ore, and the activity of industrial units
and the condensation of elements in groundwater due to high evaporation in areas with a low depth of groundwater.
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