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Abstract

Various mineral and chemical compounds entering into the
reservoirs of the dams result in the consumption of dissolved
oxygen in the water, which leads to the creation of numerous
environmental problems. The aim of the present study is to
evaluate the water quality changes in Aras dam reservoir in two
stations representing the reservoir inlet and outlet during the
study period of water year 1400-1401 (Iranian calendar). In
this study, 16 water samples were taken from the inlet and
outlet during eight stages and the quality parameters of the
water were analyzed. The results indicated that Aras Dam acts
as a sedimentation unit. According to the results, the maximum
total amount of coliform, BOD5, nitrate and heavy metals
including lead, arsenic and cadmium is 18000 (MPN/100ml),
9,0.008, 0.03 and 0.01 mg/liter, respectively. Also, the average
amount of EC at the inlet and outlet of the dam was estimated
as 1279.3 and 1396.4 ps/cm, respectively. The increase in EC
can be caused by the effect of evaporation as well as the entry
of polluting currents. LSI and RSI indexes were used to
evaluate the tendency of water for scaling and corrosion.
According to the obtained results, scaling is the dominant
phenomenon for the reservoir water. Finally, the IRWQIgc
index was used to determine the water quality status in Aras
Dam reservoir. According to this index, the water quality status
in this reservoir lies in the category of medium to relatively
bad.

Keywords: Water Pollution, WQI, Deposit, Dam Reservoir,
Northwest Iran.
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Fig. 1- The location of the Aras dam and river in the transboundary basin
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Table 1- Water resources quality classification
based on IRWQI. index
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IRWQIsc
Descriptive equivalence Index value

Very bad <15
Bad 15-29.9
Relatively bad 30-44.9

Normal 45-55

Relatively good 55.1-70
Good 70.1-85

Very good 85<
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Table 2- Weights of parameters in IRWQIsc index
Lol sy 9 IRWQIsc (adld sl ol b - Joui>

Weight Parameter
0.140 Coliform
0.117 BOD;
0.108 N
0.097 DO
0.096 EC
0.093 COoD
0.090 Amonium

0.87 P

0.062 TUR
0.059 Total hardness
0.051 pH
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Table 3- The average amount of changes in the water quality parameters in Aras Dam reservoir at the inlet
and outlet during the study period of water year 1400-1401 (lranian calendar)

VEeeo1Fe) (Sllho 0)93 (b (2905 9 53959 9 0¥yl M f (GBS (S il (Sl Ol Y g

Total

Temporary

Permanent

Parameter Temp Turbidity TSS EC TDS pH Alkalinity hardness hardness hardness HCO3 SO4 Cl
Unit (C°) (NTU) (mg/L) (us/cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Mean 16.7 829.5 645.1 1279.3 805.9 8.02 276.5 3935 274.0 118.3 3337 180.9 1448
e *SD 8.3 2151.7 1071.4 55.8 35.0 0.19 22.6 44.4 20.7 28.1 26.2 48.4 15.6
Mean 16.0 11.4 42.0 1396.4 879.8 8.26 2453 399.1 249.4 149.8 304.4 238.2 1715
Outlet
+SD 8.0 115 60.7 125.7 79.2 0.19 211 48.1 25.4 339 31.0 51.4 113
Variations v v v A A A \4 A v A v A A
Parameter Ca Mg Na K NOs NO2 NH4 PO, DO DO BOD COD RSI
Unit (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (%) (mg/L) (mg/L)
Mean 70.2 523 124.0 7.1 10.6 0.221 0.041 0.454 7.18 78.8 5.55 195 6.903
it SD 11.6 7.6 17.3 1.0 4.0 0.246 0.029 0.281 2.10 234 2.44 7.4 0.319
Mean 65.3 573 146.8 7.4 6.1 0.420 0.029 0.310 7.38 e 4.34 149 6.880
Outlet
+SD 14.4 6.9 18.3 0.8 45 0.379 0.021 0.190 2.05 16.2 2.65 9.5 0.143
Variations v A A A v A v v A v v v v
Parameter As Cu Mo Cd Ba Al Co Cr Pb Zn Ni Fe Mn
Unit (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Mean 0.020 0.014 0.047 0.001 0.074 2.358 0.008 0.014 0.004 0.031 0.038 2.363 0.258
it *SD 0.004 0.021 0.099 0.000 0.030 2.316 0.007 0.006 0.003 0.023 0.024 2.602 0.498
Mean 0.019 0.002 0.007 0.001 0.062 0.136 0.004 0.005 0.002 0.022 0.003 0.175 0.033
oute *SD 0.005 0.004 0.012 0.000 0.015 0.098 0.000 0.000 0.002 0.037 0.003 0.175 0.036
Variations v \4 v = v v v v v v v v v
A =Increase
V =Decrease

V¥

VEoY oyl 0 )lowd o395 Sl eyl ol ol @ilio Ciliyiioss
Volume 19, No. 5, Winter 2024 (IR-WRR)



Table 4- The results of Spearman’s correlation test between the physical and chemical parameters of water
and significant level

S xe gl 8l pod a3 O (o lbomd 9 (S8 (S Sol,b o (30 ] (Snnod (19031 5 ¥ Jgua

EC TDS TSS pH CL K Na Mg Ca Fe  HCOs SOy NOs NO, DO BOD COD

EC 1.00 000 001 0.37 0.0 011 0.00 0.01 056 0.06 0.67 0.00 0.99 0.97 0.01 0.71 0.04

TDS [ 1.00 200 000 035 000 041 000 001 053 007 065 000 099 099 001 070 004
Tss | -020 -020 MGOW 027 002 o086 006 003 100 045 067 002 063 022 006 007  0.00

pH 027 027 -011 /3000 028 051 081 092 062 009 0.38 0.43 0.90 0.10 0.96 0.08 0.28
cL o073 073 021 o018 M0 017 0.0 003 034 002 023 0.00 0.12 074 011 0.83 0.29
K 033 033 035 -0.16 062 1.00 004 0.00 070 0.18 0.80 0.00 0.77 0.47 0.63 0.02 0.31
Na 055 055 -0.19 006 091 069 1.00 0.01 006 0.03 0.15 0.00 0.06 0.62 0.18 0.62 0.52
Mg 054 054 -029 -0.03 061 0.79 0.66 1.00 0.83 0.00 0.70 0.00 0.17 0.67 0.97 0.26 0.64
Ca 038 038 0.10 008 -024 -019 -044 0.3 1.00 049 0.0 0.41 0.00 0.48 0.56 0.21 0.10
Fe | -047 -047 071 -0.13 -068 -037 -058 063 011 | 100 066 0.00 0.16 0.33 0.74 0.75 0.42
HCO; 021 021 012 -0.26 034 -009 -043 010 | 08 007 | 200 W 034 000 08 032 070 013
SO, 057 057 -0.37 012 078 068 0.84 082 018  -066 -023  1.00 0.04 0.59 0.74 0.43 0.76
NO; 0.16 0.6 075 -0.15 -0.32 -0.18 -044 036 066 053 068 -047 1.00 0.40 0.22 0.32 0.28
NO; -020 -020 -0.22 042 -0.04 -008 -012 000 -003 -032 -015 -010 -0.31 ~ 1.00 0.19 0.16 0.45
DO 058 058 -0.34 -006 028 -011 010 -003 031 -019 038 -003 047 -0.33  1.00 0.42 0.01
BOD -022 -0.22 026 -0.45 007 053 0.16 028 =~ -037 -007 -015 022 024 029 021 = 100 0.0
COD |-054 054 069 -024 -023 024 -012 -014 -041 046 -034 018 011 -023 -056 0.70 1.00
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Fig. 2- The range of ion changes in the inlet and outlet of Aras Dam reservoir during the study period of
1400-1401 (lranian calendar)
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Fig. 3- The range of changes in turbidity, water hardness and TDS parameters in the inlet and outlet of Aras
Dam reservoir during the study period of 1400-1401 (Iranian calendar)
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Fig. 4- The range of EC and pH changes in the inlet and outlet of Aras dam reservoir during the study
period of 1400-1401 (Iranian calendar)
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Fig. 5- The range of DO, BOD and COD changes in the inlet and outlet of Aras dam reservoir during the
study period of 1400-1401 (lranian calendar)
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Table 5- Qualitative classification of water class and type in Aras Dam’s Inlet and Outlet
Cowd u-:-lbs CLw:bYLg)b w)‘..\.w ui ué'gwﬁsg%stsww—a Jg-\?

VEoY oyl 0 )lowd o395 Sl eyl ol ol @ilio Ciliyiioss
Volume 19, No. 5, Winter 2024 (IR-WRR)

VoA

Timestepl | Timestep2 | Time step 3 Time step 4 Timestep5 | Time step 6 Time step 7 Time step 8
: g £ £ £ £ £ E £
=] <] a2 O < g o 8] g o < a2 o < a o < a o <] a2 S|l @ a o
g2 22| Bd|g Bg| &8 8 d|g B8g|g 8d S 2 g2 8 g
n|FF OZ|F OZ|F ©O2Z2 ~ O Z|F O Z|F 0©O2Z [ o Z| (&) pd
o o o o o o o [a W
p p ] p p p S )
<
8 8 S @ g S ? 8
5|8 9|8 g8 g/8 glg g8 g ¢ g o 5
c| T p = | T < | T = | T | T o O 8 T ©
< i3 A i3 A ] A < A < A T <
z pd z pd z zZ = zZ
— — — — — — — —
0 15} 1) 1) ] %) Z 1) 105}
o) ™ o™ o™ o™ o) ™ ™
O O O O O O O O
ol < S 3 S o} 3 S
o
2|3 o | 3 S| L o | © o | @ 8| < < ) g @ I
5| % < | & S| T < | T o | I | T Q : e 2
o| = = AN | s & G | © 3 3 ™
pd Z pd pd




Table 6- Classification of Aras Dam water quality using IRWQIsc index for the study period of 1400-1401
(Iranian calendar)
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Month Sep-21 Nov-21 Dec-21 Feb-22 May-22 Jun-22 Jul-22 Aug-22
Inlet 438 37.7 37.1 49 26 19 3 30
Descriptive  Relatively Relatively Relatively  Relatively Bad Bad Relatively  Relatively
equivalence bad bad bad bad bad bad
Outlet 41.9 37 40 39 34

Descriptive Relatively Relatively  Relatively Relatively  Relatively
equivalence Normal bad Normal Normal bad bad bad bad
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Fig. 6- Classification of water quality in the Inlet and Outlet of Aras Dam using IRWQIsc index
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Fig. 7- Comparison of RSI index changes for the study period 1400-1401 (Iranian calendar)
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1- Water Quality Index

2- Canadian Council of Ministers of the Environment
Water Quality Index

3- Principal Component Analysis

4- Factor analysis

5- Ordinary Least Squares

6- Multivariate Statistical Techniques

7- Trophic State Index

8- Trophic State Index Deviation

9- Dissolved Oxygen

10- Total Coliform Bacteria

11- Oxidation-Reduction Potential

12- Electrical Conductivity

13- World Health Organization

14- Pakistan Environmental Protection Agency
15- Total Dissolved Solids

16- Biochemical Oxygen Demand

17- Chemical Oxygen Demand

18- Langelier Saturation Index

19- Ryznar Stability Index

20- Iran Surface Water Quality Index

21- Most Probable Number

22- Quality Control

23- National Sanitation Foundation Water Quality Index
24- British Columbia Water Quality Index
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