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-0.64 | 40.73 3.7 22.2 | 14.83 | 40.209 | 8 16.83 | 15.19 | 0.189 | 4300 w12
-5.37 | 20.49 4.1 12.6 | 3.79 18.4 3.4 4.2 10.7 0.1 2210 W13
-6.4 214 4.8 12.8 | 3.8 18.825 | 3.6 4.8 10.32 | 0.105 | 2720 w14
5.59 | 24.804 | 5.7 16 3.104 27.742 | 6 8.8 12.86 | 0.082 | 2570 W15
-6.51 | 22.61 4 16.3 | 2.31 19.847 | 2.9 4.3 12.56 | 0.087 | 2590 W16
-5.29 | 10.47 3.7 5.4 1.37 9.418 2.4 3.5 3.47 0.048 | 1117 w17
-6.86 | 19.62 4.3 12.8 | 2.52 17.102 | 2.6 3.7 10.7 0.102 | 2280 W18
7.5 7.06 3.3 2.7 1.06 8.205 2.1 2.6 3.49 0.015 | 423 W19
-0.22 | 7.59 3.7 2.8 1.09 7.557 2.21 2.3 3.03 0.017 | 499 W20
0.83 | 7.15 3.2 2.9 1.05 7.27 2.5 2.1 2.65 0.02 439 w21
-2.87 | 7.16 4.4 1.6 1.16 6.761 2.1 1.3 3.29 0.071 | 797 w22
-6.46 | 13.51 4 7.5 2.01 11.871 | 2.5 34 5.92 0.051 | 1581 w23
2.01 | 12.78 3.2 7.4 2.18 13.304 | 3 6.2 3.92 0.184 | 1445 W24
-6.65 | 16.55 4.7 9 2.85 14.487 | 3.4 5.5 5.49 0.097 | 2050 W25
-5.01 | 15.61 6.7 7 1.91 14.121 | 3.42 4.73 5.93 0.041 | 1611 W26
-2.64 | 20.96 2.9 11.5 | 6.56 19.881 | 4.01 3.82 119 0.151 | 2450 W27
-5.17 | 13.98 3.9 7.5 2.58 12.606 | 4.1 3.8 4.64 0.066 | 1476 W28
-1.31 | 13.53 4.1 6.8 2.63 13.179 | 3.3 4.3 5.49 0.089 | 1835 W29
-2.64 | 19.1 2.9 9.1 7.1 18.118 | 4.6 4.9 8.49 0.128 | 2320 W30
-4.77 | 15.73 2.9 9.5 3.33 14.298 | 2.67 3.68 7.8 0.148 | 2170 w31
-8.67 | 19.39 2.8 124 | 4.19 16.295 | 3.5 3.7 8.96 0.135 | 2440 W32
-7.14 | 17.25 3.8 8.5 4,95 14.952 | 3.6 6.1 5.15 0.102 | 2150 W33




Y-F Jgo sl

oy c-n->.~ meg/l b el cdale & meqg/l b ;esls cdalé EC ol
we | o oS o
" HCO3 | CIF | S04 u Mg? | Ca** | Na* K* | ps/cm

-8.64 | 20.41 5 8 7.41 17.163 3.2 8.2 5.62 | 0.143 | 2390 w34
-0.84 | 13.43 3.2 6.1 4.13 13.205 2.3 3.9 6.88 | 0.125 2040 W35
-1.34 | 12.22 3.1 5.2 3.92 11.897 2.3 4.2 5.29 | 0.107 1640 W36

1.1 17.11 4.3 8.6 4.21 17.49 4.7 6.6 5.97 0.22 2030 W38
3.15 | 11.14 3 5.1 3.04 11.864 2.8 4.4 4.57 | 0.094 1653 W39
-7.45 | 13.02 2.9 6.3 3.82 11.214 2.25 2.84 6.04 | 0.084 1590 W40
-7.72 | 23.57 3.2 15.4 4,97 20.19 2.4 4.5 13.08 | 0.21 2860 w4l
2.28 135 4.1 6.4 3 14.13 4.3 4.5 5.23 0.1 1700 w42
4.16 | 13.97 4.8 6.2 2.97 15.183 3.9 6.3 4.53 | 0.453 1844 w43
-7.72 | 19.77 5 10.4 4.37 16.937 3.7 6.7 6.43 | 0.107 2580 W44
-8.5 | 14.93 2.7 8.3 3.93 12.59 3.11 3.03 6.33 0.12 1848 w45
5.84 7.22 3.1 2.1 2.02 8.116 3.6 1.9 2.55 | 0.066 859 W46
3.38 6.18 2.7 2.4 1.08 6.613 3.1 1.4 2.06 | 0.053 710 w47
7.55 6.65 2.8 2.6 1.25 7.736 3.1 2 2.58 | 0.056 797 w48
-2.4 6.87 2.9 2.7 1.27 6.548 2.4 1.8 2.29 | 0.058 746 w49
-4.02 | 19.12 3.3 13.3 2.52 17.642 3.6 4.5 9.44 | 0.102 2290 W50
-2.59 | 11.92 3.5 6.4 2.02 11.319 2.5 3.44 5.3 0.079 1416 W51
1.45 8.01 2.8 3.8 141 8.246 3.1 2 3.08 | 0.066 937 W52
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pH EC Zn Se Pb Mo Cu As Cr Sh U
\Y

pH 1

EC -.646* 1

Zn .005 617 1

Se -.637* .590 -.091 1

Pb 228  -.090 .067 .252 1

Mo 347 174 .189 234 .309 1

Cu -117  -018 -328 .450 .660*  .396 1

As -469 500 075 578 -358 -.082 -.443 1

Cr 466 -403 -152 -.638* .065 .045 128 -708* 1

Sh -008 -300 -35 .092 429 -126 209 .025 .186 1

u -670* 595 -187  .814** .047 194 452 .385 -181 .078

1

\% -234 -405 -691* -018 -334 -222 .004 132 .029 513

.050 1

*, Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed)
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PCA 33, 5l lools adsl bslo 3l eas gl el sloailge #-F Joax
Rotated Component Matrix?

Component
1 2 3 4
pH -.792 -.083 .262 -.346
EC .623 -.601 -.020 .385
Zn -.175 -.851 .050 255
Se .760 .038 .362 .509
Pb -.101 .038 946 -.001
Mo 114 -.326 572 -.132
Cu 474 199 721 -.378
As 294 .009 -.276 .848
Cr -.236 .106 .027 -.825
Sb -.125 733 .384 193
U 929 .056 162 .099
\Y 103 .854 -.300 013

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.?
a. Rotation converged in 7 iterations.
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Rescaled Distance Cluster Combine
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Abstract

Bastam basin is located north of Shahrood city in Semnan province, northern Iran,
covering an area of approximately 1330 km?. The Bastam aquifer is extracted by about
330 wells which are mainly used for drinking and agricultural activities. The main
purpose of this study was to evaluate the hydrogeochemical properties, nitrate
concentration and evaluation of heavy metals pollution in groundwaters of Bastam
Plain. 52 water samples have been taken to determine the major ions and nitrate
concentrations using IC instrument and heavy metals using ICP-MS tool. The Shahvar
and Tapal Mountains, to the northwest and southwest of Bastam plain are considered to
be the main recharge zones of the alluvial aquifer due to their fractured and karstified
nature. In general, overexploitation of the groundwater due to low precipitation and
changing precipitation regime has destructive effects on the hydrogeochemical
composition of Bastam crucial aquifer and consequently, the intrusion of saline water
towards the aquifer from the western and eastern salty plains so that northeastern and
southwestern parts of the Plain have the lowest EC values and the western and eastern
parts of the plain have the highest EC value. The mean nitrate concentration of the
groundwater samples is about 14 ppm, which is lower than the WHO standard (50
mg/L). Therefore, in terms of nitrate content, the environmental risk of the groundwater
is not vulnerable. All water samples in terms of heavy metals (HPI) are at low pollution
levels (less than 100). But due to the numerous villages in the area and the entry of
sewage and wastewater into the groundwater, the degree of pollution in the some
samples has slightly increased. In general, the concentration of heavy metals in all

samples is lower than the standard FAO and WHO standards.

Keywords: Bastam Plain, Hydrochemical, Heavy Metals, Nitrate
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