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Abstract

Semnan plain with arid and semi-arid climate is situated in
southern flank of Alborz range and north of great desert of
Central Iran. In this study the result of analyses of major
ions in 35 deep wells and ganats and oxygen-18 and
deuterium stable isotopes in 5 wells and one sample of the
river water have been used to access the chemical
characteristics of groundwater. Hierarchical cluster
analysis (HCA) has been used for classifying the water
samples. The results show that the samples can be grouped
into three main categories: (1) waters with highest
bicarbonate content and lowest TDS, (2) waters with
highest sulfate content and (3) chloride waters with
maximum salt content. Checking the spatial distribution of
the samples shows that the samples of each group are
situated in a specific area; indicating similar affecting
processes on water quality in each group. Mineral
saturation index calculated with the PHREEQC software
showed that the samples are super-saturated with respect
to the carbonate mineral and under-saturated to saturated
with respect to the gypsum and anhydrite and under-
saturated with respect to the halite. Based on isotopic
analysis, correlation coefficient and ion ratios, chloro-
alkaline index and Gibbs plot of the chemical composition
of the groundwater in Semnan plain are controlled by the
intrusion of Abgram salt water and salt dissolution,
groundwater residence time, silicate weathering, cation
exchange, evaporation and agricultural return flow.

Keywords: Ground water, Hierarchical cluster analysis,
Hydrochemical evolution, Isotopic analysis, Saturation index,
Semnan Plain.
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Sampling Anions(meg/l) Cations(meg/l) SL_Jm Su_m EC DS "
point HCOy cr S0 catt Mg?* Na* Anions Cations  (uS/cm) (mgll)

1 21 6.16 26.19 17 6.4 10.27 34.45 33.67 2850 1892 7.49
2 17 7.7 24.81 232 6.4 6.96 34.21 36.56 3070 2050 7.61
3 2 22.12 2743 19 10.8 23.77 51.55 53.57 4420 2940 7.49
4 3 44.62 58.68 30 338 46.6 106.3 110.4 7960 5290 7.18
5 2.75 19.28 32.92 8.8 16.4 30.61 54.95 55.81 4920 3270 7.36
6 2.05 62.4 23.98 24 425 34.8 88.43 101.3 9150 6090 7.11
7 2.05 745 20.01 28 375 39.01 96.56 104.51 10170 6780 7.2
8 3 22.25 8.78 8 13.52 13.66 34.03 35.18 3280 2190 7.4
9 3.35 15.05 3.49 49 8 9.23 21.89 22.13 2270 1518 7.47
10 3 22.15 7.1 11 11.9 8.91 32.25 31.81 3270 2180 7.35
11 3.3 11 8.37 4.8 6.9 12.28 22.67 23.98 2070 1372 7.55
12 4.25 12.9 431 4.6 8.9 9.99 21.46 23.49 2340 1564 7.31
13 33 7.75 8.97 4 6.32 10.51 20.02 20.83 1849 1231 7.34
14 3.9 12.08 15.49 6.6 10.4 16.04 31.47 33.04 2790 1865 7.45
15 3 9.25 6.11 2.8 5.92 10.72 18.36 19.44 1852 1231 7.78
16 44 11.72 11.06 6.5 10.4 11.6 27.18 28.5 2780 1853 7.44
17 3.9 9.28 10.55 5.8 8.5 9.05 23.73 23.35 2360 1572 7.43
18 3.9 9.35 7.48 5.6 6.4 9.13 20.73 21.13 2060 1375 74
19 5.35 43 53.61 15 345 63.3 101.96 112.8 8810 5840 7.39
20 2 18.25 31.15 17 125 23.88 514 53.38 4650 3100 7.52
21 3.75 6.72 9.95 5 6.8 9.34 20.42 21.14 2070 1383 7.49
22 4.7 33.75 28.47 11 255 36.67 66.92 73.17 6050 4030 7.45
23 3.6 9 6.88 4.2 6.1 8.66 19.48 18.96 1960 1305 7.28
24 3.3 7.65 4.56 6 15 6.89 15.51 14.39 1641 1089 7.62
25 22 19.15 24.08 136 17.3 15.72 45.43 46.62 4420 2950 7.68
26 3.25 7.85 551 3 45 8.26 16.61 15.76 1650 1094 7.54
27 3 16.32 8.46 4.8 9.2 16.16 27.78 30.16 2710 1806 7.59
28 28 184 15.17 7.6 8.4 20.86 36.37 36.86 3660 2430 7.59
29 39.62 33.46 14 238 42.28 75.08 80.08 6450 4300 7.47
30 3 18.75 12.91 12 5.52 18.43 34.66 35.95 3410 2270 7.45
31 17 43.12 38.05 34 13.98 38.84 82.87 86.82 7060 4700 7.09
32 31 18.12 3231 12 16.8 21.59 53.53 50.39 4120 2730 7.34
33 33 155 9.51 48 9.2 15.53 28.31 29.53 2950 1960 7.55
34 2.05 15.25 35.31 232 8.9 18.33 52.61 50.43 3930 2620 7.03
35 2 11.85 18.31 5.6 10.32 17.4 32.16 33.32 3040 2020 7.55
SW 1.9 117.5 53.47 38.5 20 126.15 172.877 184.65 14870 9900 743
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