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Table 3. Results of microbial analysis of water samples during sampling periods

Sl e Voo 3 o, aST Slois] slaas
The number of coliforms in 100 mL
O e sned sls,> Codiges |
February October September June May
27.7° 19.9° 62.8% 162.7% 170.6* oeiles
Average
3.0 3.0 3.0 6.0 3.0 o
Minimum
SSlas
67.0 93.0 460.0 1100.0 1100.0 .
Maximum

el Gl Sbe G )8 (5)l8 gire pae oaimslis liv e By >
Non-similar letters indicate insignificant differences among averages.

Q9 3,3 (sl slaole ;5 s 4zl )3 4 (6399 NSFWQI o codsS domtn dpuslons
—4 YEIT o VIV 818 STV EYIV b5 @ et 9 s40 bl& gl 1y NSFWQI azcws (goas jlode 1 Skeo T Jgu
&y di jloie o ieS il oot gl plo el oo oolaly 320 o ylid ole o SUSET 4y 0l (51, diges
i g ole g d )] 50 (OA/Y) ds by o 4 (63,5, o] a5k o) a5l eolaiwl b oo dwle glaosls

ool 0l sty olo rago 40 (VHIF) (] oo ol 5l )y diges alais VA gl NSFWQI ol cuas

G105 digas (slaols S a4y 0ald (510, diges bl gl NSFWQI aoeiws 4:Kilks -F Jgu>
Table 4. Average of NSFWQI index for sampling stations in each sampling month

3L
P
Slaol> o 25U ST Lo ;o)L ,Le
N):sa]/ygl 5 T s s i Sl eetes gl s frf. oS 'M)f)"
( Qi) Joloxs N pyaals Joloxe ol coas
OS]
Total Biological . Grade of 15 1 dioos
dissolved Turbidity Temperature PO. NOs  oxygen  pH coII:hgcC)?;s D;iSOIZ;)d water quality 1B gl
solids demand Y9 parameters
- mg/L ntu °C mg/L  mg/L mg/L - MPN/100mL %
- 0.08 0.08 0.1 0.1 0.1 0.1 0.12 0.15 0.17 Wi
70 92 17 75 67 38 78 40 84 Qi g
62.3 5.6 7.36 1.7 75 6.7 3.8 9.36 6 14.28 WiQi May
- 69 91 16 80 7 45 84 43 80 Qi ols =
64.73 5.52 7.28 1.6 8 7.7 45 10.08 6.45 13.6 WiQi June
- 72 90 20 81 78 31 80 54 90 Qi e
66.96 5.76 7.2 2 8.1 7.8 31 9.6 8.1 15.3 WiQi September
- 71 86 21 80 78 28 80 60 91 Qi "
67.33 5.68 6.88 21 8 7.8 2.8 9.6 9 15.47 WiQi October
- 70 92 30 85 79 54 90 59 100 Qi ot
74.41 5.6 7.36 3 8.5 7.9 5.4 10.8 8.85 17 WiQi February
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Table 5. Pearson correlation coefficients for parameters of water quality index of dam lake’s water

oSt 3Ls Slaale J5
ERA A & 0.
dobra Sl 25y alerten oins i Les S Jee y
Dissolved = Fecal " Biological NO, PO, Temperature Turbidity Total = e
oxygen  coliforms oxygen dissolved NSFWQI
demand solids
Dissolved
. s '
Joboee 050 oxygen 1

p s Fecal coliforms 0.84* 1

s pH 0.57 0.38 1
«n ' L'J . .
ad o7 B'O'Og'ca' g 026 011 086* 1
olortss  OXygen deman

Sl NO; 0.49 0.76 0.57 0.11 1

Olaud PO, 0.74 0.74  0.84* 0.47 0.87* 1

Lo Temperature -0.96** 0.75 0.76 0.50 051 081 1

&S Turbidity -0.66 -0.54  0.37 0.73 -0.38 -0.06 0.94** 1
Slowels> f

F & Towldissolved ) o 053 -040 069 023 098* 013 047 1
Jsloxe solids
ol caiS s NSFWQI -0.91* 0.79 0.84* 0.51 0.69 0.93* 0.96* 0.03 0.10 1
[N o gme s st g 2 [0 lo poe ehan™

* Significant level of 0.05 and ** Significant level of 0.01.
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Fig. 2- Spatial variability of water quality index in different sampling seasons along the river
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Introduction: In recent years, changes in the amount, distribution, and quality of surface water around the world
have led to special attention to these resources. So, according to the economic concerns in the social development
of countries, it is important to access water with good quality. The study aimed to investigate the quality of surface
water samples taken from Lake Malayer Dam Lake using the Water Quality Index of the National Institutes of
Health (NSFWQI).

Material and methods: To evaluate the water quality of the dam lake, a total of 19 water samples were collected
from different parts of the dam in May, June, September, October, and February 2017-2018. The water parameters,
including pH, soluble oxygen, total solids, oxygen biochemical demand, turbidity, temperature, nitrate, phosphate,
and total coliform bacteria were measured, and the effect of each parameter was calculated in the samples. Then,
the water quality index was calculated. Also, the spatial variability of this index in the river and dam lake was done
separately using Arc GIS software.

Results and discussion: The results showed that due to the high budget of nitrate and phosphate, the concentration
of these elements at the input flow was higher than the output flow. Also, the results of coliform bacteria showed
that the Kalan dam in all seasons and all stations have microbial contamination that is higher than the standard
limitation for drinking water. The lowest value of the NSFWQI index was obtained in the course of the river and
the dam lake in May (59.1) and the highest value was obtained in February (74.4). According to the results, the
quality of the water leaving the dam was average. The higher water quality in February was due to the low
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biological oxygen demand (BOD), which could be due to the increase in oxygen dissolution and the decrease in
water temperature and vital activities (respiration of organisms and decomposition of organic matter).

Conclusion: The results showed that the water quality in the studied stations in winter was generally more
favorable due to the increasing volume of the water flow and the stored water behind the dam, the low temperature,
and low agricultural activities. Agricultural activities at the beginning of the dam lake and the existence of villages
near the river enter pesticides and chemical and animal fertilizers, which mainly contain pollutants such as nitrate
and phosphate. Then, these pollutants move to the reservoir of the dam.

Keywords: Kalan Dam, Coliform, Water quality index, GIS
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