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Table 1 Physicochemical characteristics of groundwater resources in the spring season
o Element (ug/l) .
EC (uS/cm) pH Temp.(°C) cu cd Pb 7n Station
653f 7.60abc 1.70abc 76.0k 0.390f 2.25a 45.8¢" 1
712j 7.70abcd 1.50a 42.0ghi 0.480hi 7.12b 19.0a 2
546a 7.90bcde 1.60ab 45.0i 0.150ab 8.74hc 19.3a 3
597c 7.60abc 1.90bcd 39.0fgh 0.340e 6.39b 43.1fg 4
8440 7.80abcde 1.70abc 47.0i 0.770k 13.29d 35.7e 5
917p 8.20e 1.80abcd 32.0bcde 0.190bc 5.97b 29.9bc 6
690h 7.80abcde 1.50a 26.0a 0.450h 6.44b 57.4i 7
759m 7.90bcde 1.70abc 60.0j 0.500i 12.83d 32.6cde 8
599¢ 7.90bcde 1.70abc 44.0hi 0.710j 11.22cd 18.8a 9
714j 7.70abcd 1.80abcd 31.0abcd 0.130a 7.58bc 28.5b 10
803n 8.10de 2.00cd 29.0ab 0.290d 7.11b 40.9f 11
683g 7.90bcde 1.90cd 35.0cdef 0.180bc 6.25b 31.5bcd 12
589b 7.80abcde 1.90bcd 31.0abcd 0.250d 8.30bc 53.5h 13
611d 7.90bcde 2.10d 34.0bcdef 0.390f 9.25hc 29.8hc 14
734k 8.00cde 1.50a 30.0abc 0.200c 7.47b 75.2j 15
588b 7.70abcd 1.60ab 31.0abcd 0.440gh 9.10bc 28.5bc 16
619e 7.40a 1.80abcd 29.0ab 0.400fg 5.89b 34.8de 17
702i 7.70abcd 2.00cd 36.0def 0.190bc 7.31b 32.6cde 18
7411 7.90bcde 1.70abc 30.0abc 0.170abc 6.15b 31.4bcd 19
696hi 7.50ab 1.90bcd 37.0efg 0.130a 8.72bc 37.1e 20
690+94.5 7.80+0.190  1.76+0.170 38.2+12.0 0.340+0.180 7.87+£2.52 36.3+13.7 Mean
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Table 2 Physicochemical characteristics of groundwater resources in the summer season
EC (us/cm) pH Element (pg/1) .
- Stat
Temp.(*C) Cu Cd Fb Zn aen
HE9e T.50a 2.20a 79.0i 0.570bcd 3i.l7a 47.2g |
T34 7. 70abc 2. 10a 48.0g 0.660cd T7.49b 23.6a 2
583a 7.60ab 1.90a 49.0g 0.310ab 9.15b 22.1a 3
fl3b 7. Thabc 2. 10a 42.0f 0. 4Mabc T.48b 45.2g 4
B791 7.90abc 2.00a 49.0g 0.7 abc 14.0d 37.9ef 5
925m 8.00bc 2. 10a 37.0cde 0.370abc 6. 73b 32 . 1bcd [+
711 7.90abc 1.90a 31.0ab 0.590bcd T.11b 50.2h T
TEEj &.00bc 1.90a ftE.0h 0.620bcd 14.4d 35.3cdef 1
R 7.B0abc 2.000a 50.0g 0. 200d 13.3cd 24.0a 9
T60h 7.80abc 2.20a 39.0def 0.250ab 791b 30.7bc 10
B3Rk &.00bc 2.20a 30.0a 0.340ab 9.17h 44 2g 11
H95e T7.90abc 2. 10a 40.0ef 0.290ab 6. 77b 34 lbcdef 12
HlEh 7. 70abc 2.00a J6.0cde 0.300ab 9000 55.5h 13
a75d &.00bc 2.30a 37.0cde 0.450abcd 9.96bc 29.5b 14
TT7 B.10¢ 1.90a 31.0ab 0.270ab 8.12b 76.31 15
500a 7.8B0abc 1.90a 31.0ab 0. 490abcd 10.3bc 32 4bcd 16
&7 6d T.50a 2.00a 34.0ab 0.4Thabed 6200 37.3def 17
755h T.80abc 2.30a 43 0def 0.260ab 5.25b 35.4cdef [
To04 7.90abc 2.00a 35.0abc 0.230a 7. 10k 3iiibede 19
TOOf 7. 70abc 2.20a 39.0efg 02003 9.94bc 39.3f 20

7214946 TRIL0. 170 2.060.130 4242125

0.430=0.180 880270 38.7=13.16 Mean
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Table 3 The values of qualitative indices of groundwater resources in the spring and the summer seasons

Summer Spring
(gx Z}ﬁ; PoS  Water Quality Ml (\g/z Z:ietry PoS  Water Quality Ml Station
0.210 sL 0.550 0.160 St 0.400 1
0.380 sy 1.00 0.350 s 0.900 2
0.400 Soil b cos 1.05 0.360 s 0.950 3
0.350 sy 0.910 0.300 sL 0.780 4
0.650 Sail b cos 1.69 0.620 Sail b cos 1.62 5
0.330 sy 0.820 0.280 s 0.680 6
0.360 sy 0.930 0.320 s 0.820 7
0640 5wl ,sbess 169 0560 Sl b cos 149 8
5. 0.610 Sail b cos 1.62 =, 0.520 Sail b cos 1.38 9
\\?]j 0.350 sy 0.900 \\?‘o 0.320 s 0.820 10
3 0410  swl,gbess 105 3 0.330 st 0.830 1
0310 s 0800 0.280 s 0710 12
0.390 Sail b cos 1.03 0.360 sL 0.940 13
0.450 Sl ﬁji_," S 1.17 0.410 Sl ﬁ;;-i; S 1.10 14
0.360 sL 0.930 0.330 sL 0.840 15
0460 sl b cos 1.21 0410  swl b cos 1.10 16
0.330 KN 0.860 0.290 st 0.740 17
0.360 sL 0.940 0.320 st 0.820 18
0.320 sL 0.810 0.270 st 0.690 19
0.420 Sail Lot cos 1.09 0.360 st 0.940 20
0.410 Sl ,;‘ls S 1.05 0.360 SL 0.920 Mean
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Fig. 2 Spatial distribution of Zn in the groundwater

resources of Razan watershed in a) spring season
(b) summer season
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Abstract

Since 90% of the water required for various uses in Iran is supplied from groundwater sources, qualitative
evaluation of this vital resource is of great importance. The aim of this study was to evaluate the quality of
groundwater resources in Razan watershed of Hamedan using M1 and PoS indices based on the content of
Zn, Pb, Cd, and Cu during spring and summer of 2020. For this purpose, in the middle of spring and
summer, 120 groundwater samples were randomly collected from 20 stations and the parameters of pH,
EC and temperature were measured in situ. The content of the elements in the samples was read using
induction coupled plasma emission spectrometer after the laboratory preparation process. The mean
concentrations of Zn, Pb, Cd, and Cu in the samples in spring were 36.3, 7.87, 0.340 and 38.2 pg/l,
respectively; In summer it was 38.3, 8.80, 0.430, and 42.4 ug/l, respectively, and in both seasons it was
less than the maximum tolerance of WHO and the Department of Environment of Iran for drinking and
irrigation of agricultural products. On the other hand, the mean values of MI and PoS indices in spring
with 0.920 and 0.360 respectively indicated a clean quality level and minimum pollution and in summer
with 1.05 and 0.410 respectively indicated low and mimimum pollution level. Therefore, although at the
time of the study, the groundwater resources of the Razan watershed were not exposed to excess pollution
to heavy metals, but by the indiscriminate use of agricultural inputs, especially potassium sulfate
fertilizers, triple superphosphate, and chemical poisons containing heavy metals by farmers, the possibility
of increasing the concentration of heavy metals in the soil and their penetration into groundwater aquifers
will not be unexpected in the medium term.

Keywords: Groundwater; Heavy Metals; Qualitative Assessment; Spatial Distribution Map; Watershed.
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