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095 Qly’;ﬂ 3lead clls g ol slaiged o Olyis g Jol slogyg },:JUT 2l Y-V Jgux

No. | “Come | UT™™X | UTMY | gem | PH | caco, | em | eom | om | eom | ZANon | o | o | pm | eom | ZeR00 | Goiog
1 A6 686643 | 3433478 | 1677 7.44 480 6.62 5.45 0.62 2.33 15.02 6 0.12 4.20 541 15.73 2.31
2 A2 690077 | 3434836 | 2000 7.17 720 8.45 6.37 0.80 3.11 18.74 7 0.13 6.10 8.32 21.54 6.97
3 Al 692531 | 3433601 | 1505 7.16 460 5.63 4.63 0.54 3.21 14.01 5.4 0.15 3.70 551 14.76 2.62
4 A32 691836 | 3435320 | 1480 7.39 440 6.05 4.65 0.52 2.59 13.82 5.7 0.09 3.60 521 14.60 2.76
5 A321 690914 | 3436729 | 1729 7.43 575 6.34 6.67 0.73 2.59 16.32 5 0.08 4.30 721 16.59 0.81
6 A3 693706 | 3436470 | 1556 7.36 465 7.04 4.97 0.56 2.89 15.45 6 0.12 3.60 571 15.43 -0.08
7 Ad 697473 | 3435966 | 2000 7.28 800 8.87 6.28 0.72 3.05 18.92 4.6 0.13 8.70 7.31 20.74 4.59

A5 695463 | 3439722 | 2000 7.26 780 9.15 7.43 0.66 2.85 20.10 51 0.10 7.60 8.02 20.82 177
9 A7 701609 | 3441178 | 1694 7.42 450 8.31 4.78 0.46 2.52 16.07 6.6 0.12 5.00 4.01 15.72 -1.09
10 A34 701758 | 3438078 | 1897 741 550 7.46 6.19 0.57 2.16 16.39 6.81 | 0.10 3.89 491 15.71 -2.11
11 A35 706874 | 3441878 | 2050 7.67 600 15.77 5.99 0.73 1.48 23.96 11 0.12 6.20 5.81 23.13 -1.77
12 A8 706645 | 3446270 | 1192 7.09 365 591 3.60 0.31 3.41 13.23 4.9 0.09 3.30 4.01 12.30 -3.64
13 A36 714170 | 3437305 | 1241 7.76 325 6.34 3.55 0.32 2.36 12.57 5.6 0.08 3.20 331 12.18 -1.55
14 A9 711678 | 3444384 | 1295 7.37 365 6.62 3.80 0.24 2.62 13.28 51 0.10 4.30 3.01 12.51 -3.00
15 A10 708262 | 3451593 | 1361 7.39 355 6.62 3.67 0.22 2.85 13.37 5.9 0.09 4.60 251 13.09 -1.03
16 All 712730 | 3450780 | 1605 7.33 450 7.32 4.99 0.26 2.95 15.52 8 0.12 5.00 4.01 17.12 491
17 A30 717094 | 3446007 | 2020 7.32 525 11.83 6.27 0.27 2.49 20.86 9 031 5.70 481 19.82 -2.56
18 Al2 717250 | 3452711 | 4900 6.96 1220 29.85 8.59 0.45 7.54 46.43 265 | 038 | 13.10 | 11.32 51.30 4.98
19 A29 717696 | 3447250 | 8250 7.02 1700 80.96 5.76 0.32 4.43 91.46 60 0.26 430 | 16.032 80.59 -6.32
20 Al4 718349 | 3445369 | 12480 | 6.86 2100 11312 | 7.30 0.29 6.49 127.21 70 0.68 | 22.00 | 20.04 112.72 -6.04
21 A28 719797 | 3442245 | 1748 7.59 350 12.67 2.77 0.16 2.49 18.09 9.4 0.10 4.30 2.71 16.51 -4.57
22 A16 719223 | 3450760 | 1956 7.25 365 13.24 3.34 0.09 3.57 20.24 9.95 | 0.20 4.10 3.21 17.46 -7.37
23 Al3 722853 | 3447146 | 2680 7.36 525 18.02 593 0.23 2.49 26.68 135 | 013 5.10 541 24.14 -5.00
24 A15 725202 | 3450813 | 5740 7.03 1700 41.11 13.00 0.25 2.69 57.06 | 21.25 | 0.26 | 20.16 | 14.03 55.70 -1.20
25 A3l 725640 | 3440647 | 6650 7.06 1000 54.91 6.98 0.22 5.28 67.40 51 0.31 | 10.00 | 10.02 71.33 2.83
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055 1l ylgzul 5l oas cils p ey ol (sladiges jo &l s g Lol slaryg 7Tzl Y=Y Jgam aslsl

No. | “Come | UT™™X | UTMY | gem | PH | caco, | em | eom | om | eom | ZANon | o | o | pm | eom | ZeR00 | Goiog
26 A27 721309 | 3432799 | 1532 7.56 425 8.17 3.48 0.16 2.49 14.30 5 0.12 5.60 291 13.62 -2.43
27 Al7 723722 | 3434115 | 1572 7.3 425 8.31 3.61 0.19 2.07 14.17 44 0.15 5.90 2.61 13.06 -4.09
28 Al8 724759 | 3436023 | 1567 7.34 450 9.86 3.70 0.16 2.43 16.15 6.25 | 0.15 6.30 2.71 15.41 -2.35
29 A33 725626 | 3434092 | 1937 7.57 560 11.55 3.72 0.25 2.20 17.72 6.6 0.15 8.20 3.01 17.96 0.67
30 A26 727246 | 3431264 | 3220 7.73 1050 28.16 3.35 0.10 2.23 33.84 12.75 | 0.22 19.50 1.50 33.97 0.20
31 Al19 724199 | 3427917 | 1320 7.38 380 8.73 2.81 0.11 2.66 14.30 5.6 0.15 5.10 251 13.36 -3.41
32 A21 727897 | 3427114 | 1318 7.36 350 5.63 4.35 0.21 2.69 12.89 4.9 0.26 4.20 2.81 12.16 -2.90
33 A20 729134 | 3427837 | 5790 7.05 2200 61.25 2.59 0.14 1.48 65.45 116 | 0.26 | 40.00 401 55.86 -7.91
34 A22 730568 | 3425294 | 11290 | 7.17 1700 119.68 | 3.80 0.20 1.57 125.26 74 0.64 | 20.40 | 12.83 107.86 -7.46
35 A24 733205 | 3419325 | 8890 7.25 2300 87.30 411 0.26 1.61 93.27 365 | 036 | 25.60 | 20.44 82.90 -5.89
36 A25 737316 | 3415564 | 9220 7.27 1840 88.00 9.96 0.32 1.48 99.76 50 033 | 19.60 | 17.23 87.17 -6.74
37 A23 732423 | 3422399 | 15330 | 7.46 1700 180.93 | 3.71 0.28 1.38 186.30 130 0.74 | 19.20 | 14.83 164.77 -6.13
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Sample

No. Code UTMx UTMy pH EC ps/cm As ppb Cd ppb Pb ppb
1 A6 686643 3433478 7.44 1677 2.9 <0.112 <1.76
2 A2 690077 3434836 7.17 2000 1.85 <0.112 <1.76
3 Al 692531 3433601 7.16 1505 1.81 <0.112 <1.76
4 A32 691836 3435320 7.39 1480 1.76 <0.112 <1.76
5 A321 690914 3436729 743 1729 1.34 <0.112 <1.76
6 A3 693706 3436470 7.36 1556 141 <0.148 <1.14
7 A4 697473 3435966 7.28 2000 1.28 <0.112 <1.76
8 A5 695463 3439722 7.26 2000 1.2 <0.112 <1.76
9 A7 701609 3441178 742 1694 1.49 <0.112 <1.76
10 A34 701758 3438078 7.41 1897 15 <0.112 <1.76
11 A35 706874 3441878 7.67 2050 2.82 <0.112 <1.76
12 A8 706645 3446270 7.09 1192 1.93 <0.112 <1.76
13 A36 714170 3437305 7.76 1241 114 <0.112 <1.76
14 A9 711678 3444384 7.37 1295 1.48 <0.112 <1.76
15 Al10 708262 3451593 7.39 1361 131 <0.112 <1.76
16 All 712730 3450780 7.33 1605 1191 <0.112 <1.76
17 A30 717094 3446007 7.32 2020 0.85 <0.112 <1.76
18 Al2 717250 3452711 6.96 4900 8.39 1.105 <1.76
19 A29 717696 3447250 7.02 8250 1.62 2.195 5.76
20 Al4 718349 3445369 6.86 12480 1.36 6.02 12.14
21 A28 719797 3442245 7.59 1748 1.15 <0.112 <1.76
22 Al6 719223 3450760 7.25 1956 0.49 <0.112 <1.76
23 Al3 722853 3447146 7.36 2680 8.02 <0.112 <1.76
24 Al5 725202 3450813 7.03 5740 12.72 1.165 <1.76
25 A3l 725640 3440647 7.06 6650 6.05 1771 7.99
26 A27 721309 3432799 7.56 1532 1.62 <0.112 <1.76
27 Al7 723722 3434115 73 1572 131 <0.112 <1.76
28 Al8 724759 3436023 7.34 1567 1.06 <0.112 <1.76
29 A33 725626 3434092 7.57 1937 1.6 <0.112 <1.76
30 A26 727246 3431264 7.73 3220 3.33 <0.112 <1.76
31 Al9 724199 3427917 7.38 1320 142 <0.112 <1.76
32 A21 727897 3427114 7.36 1318 1.13 <0.112 <1.76
33 A20 729134 3427837 7.05 5790 0.65 0.427 <1.76
34 A22 730568 3425294 7.17 11290 0.54 2.708 7.84
35 A24 733205 3419325 7.25 8890 0.38 2.749 9.45
36 A25 737316 3415564 7.27 9220 21 2.784 8.68
37 A23 732423 3422399 7.46 15330 0.68 7.198 16.43
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Abstract

Abarkooh alluvial aquifer is located in southwest of Yazd city at the center of Iran.
Groundwater is the main source for irrigation and domestic uses, considered as the
potential causes of groundwater contamination in this plain. The study was carried out
to assess hydrogeochemical properties of groundwater with the aim to find probable
sources of major contaminants including nitrate and heavy metals. In this regard 37
water samples were collected and analyzed for major ions (Ca, Mg, Na, K, Cl, HCO3
and SQ,), nitrate and heavy metals with environmental priority including arsenic (As),
lead (Pb) and cadmium (Cd). Values of electrical conductivity (EC) increase from
recharge area at the west to the eastern discharging parts where the playa is present.
The abundance of cations and anions vary in the order of Na*>>Mg?*>Ca?*>Ka* and
CI™>>S0427>HCO3", respectively. Due to spatial variations of electrical conductivity
and its relationship with the main ions concentration, the samples were divided into two
groups: EC<2050 ps/cm and EC> 2050 ps/cm. The highest values of Na and CI are
observed at the east where the saline water intrusion is probable due to the intensive
abstraction of groundwater which reverses the flow direction. There is no dominant
water type in the Abarkooh aquifer. Pb and Cd is highly correlated with Na, Cl and EC,
confirm their geogenic source due to saline water intrusion. Nitrate is high at the west
where the un-managed application of fertilizers in agricultural lands is so dominant. A
geogenic source for As was proposed based on the results of principal component
analysis (PCA). The study confirms the main role of anthropogenic processes in
contamination of Abarkooh aquifer generally resulted from over-exploitation of the

aquifer and agricultural activities.
Key words: nitrate, heavy metal, geogenic, anthropogenic, Abarkooh, Iran
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