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Extended Abstract

Introduction: Heavy metal pollution is one of the most important types of pollution in different waters. With the advancement
of industries, the rate of contamination with heavy metals into surface and underground waters increases. There are many
regions in the world that naturally contain large quantities of heavy metals. However, what usually causes contamination of
surface and underground waters are industrial activities. Studying heavy metals due to environmental pollution is becoming
increasingly important around the world. Also, determining their concentration, especially in rivers, wells and aqueducts holds
great importance around the world, especially in Iran. Sarcheshmeh copper mine is one of the largest mining industrial
complexes in the world. The Shour River is one of the most important seasonal rivers in Sarcheshmeh region. The sediment
dam of Sarcheshmeh copper factory has been constructed on one of its branches, and the dam's spillway contaminates it.
Materials and Methods: In this study, water pollution in the Shour River, some wells and agueducts were investigated and
changes in Aluminum element in surface and groundwater of the region were investigated. Then, statistical comparison and
distribution of Aluminum contamination in Shour river water, several aqueducts and wells in the watershed of the river was
performed in wet and dry seasons using t-test method. Wet season sampling was performed in late April and early May and in
dry season from late September to early October.

Results and Discussion: Special attention has been given to Sarcheshmeh copper mine in Iran and the world due to its place
on the world copper belt. This mine can be named as the best copper producer in Iran, which is a subsidiary of The National
Iranian Copper Industries Company. Therefore, scientific research on heavy metals in surface and groundwater of this mine
and other similar mines in Iran and the world is becoming more and more important. The results showed that in dry and wet
seasons, the amount of Aluminum in Sarcheshmeh copper mine is highest, ranging from 1 to 1.77 mg L-1. Distance from the
mine lowers the concentration of this element. By examining the distribution of the Aluminum element in groundwater in the
dry season, it can be observed that the concentration of Aluminum element is high in the epitome of aqueducts closer to the
Sarcheshmeh copper mine. In the wet season, for the Aluminum element, the expansion of its concentration was such that the
trend of Aluminum concentration changes is almost the same for all aqueducts.

Conclusion: The results of this study showed that in dry and wet seasons, the concentration of Aluminum in surface and
underground waters of the study area has a direct relationship with the distance of the sampling location of the waters of the
region from the mine; the closer the sampling location, the higher the concentration of the element. The results also showed
that the surface water and groundwater of this region have more Aluminum than the world health organization limits and are
not drinkable. The results also showed that the concentration of Aluminum in wet season in the surface water of the study area
is higher than the dry season and the concentration of Aluminum element in the aqueducts and well of the study area in the dry
season is higher than the wet season.
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Figure 1- Main waterways in the watershed of SarCheshmeh
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Table 1- The amount of Aluminum element in water samples of the surface of Sarcheshmeh copper
mine sediment trap dam

<l aigei () 39 5 (o) poeiand!] <l diges (5 50 p,5 o) P!
Water sample Al (mg LY Water sample Al (mg LY
dl 159.7 dé 0.821
d2 0.663 d7 0.932
d3 0.977 ds 1.285
d4 0.221 d9 1.002
d5 0.579 - -
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Table 2- The amount of Aluminum element in the water sample along the Shour River in wet season

T digas (el 39 0,5 leo) gl <l digas (i 3 05 ko) pgenogd

Water sample Al (mg LY) Water sample Al (mg L)
1 0.721 14 0.432
2 0.732 15 0.502
3 1.080 16 0.493
4 0.391 17 0.451
5 0.601 18 0.429
6 0.690 19 0.398
7 0.366 20 0.361
8 1.560 21 0.402
9 0.698 22 1.778
10 0.870 23 1.476
11 0.645 24 1.123
12 0.720 25 0.602
13 0.746
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Table 3- The amount of Aluminum element in water samples along the Shour River in dry season

< diges (i 53 05 o) pginogl] <l diges (i 3 05 o) pgionogd
Water sample Al (mg L) Water sample Al (mg L)
1 0.739 14 0.720
2 0.350 15 0.712
3 0.673 16 0.701
4 0.721 17 0.693
5 0.501 18 0.506
6 0.498 19 0.511
7 0.463 20 0.498
8 0.631 21 0.347
9 0.702 22 1.321
10 0.831 23 1.545
11 0.921 24 0.809
12 1.198 25 0.810
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Table 4- The amount of Aluminum element in aqueduct water samples in wet season

<l diges (A 38 05 o) poiund] <! digei (A 38 05 o) poiund]
Water sample Al (mg L) Water sample Al (mg LY
1 0.528 5 0.789
2 0.918 6 0.222
3 1.048 7 0.827
4 1.162 8 0.287
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Table 5- The amount of Aluminum element in aqueduct water samples in dry season

T digas (id 35 5 ko) pgienogT <l aigas (d 35 5 ko) pginogT
Water sample Al (mg L) Water sample Al (mg L)
1 0.625 5 0.632
2 1.081 6 0.629
3 0.833 7 0.982
4 0.796 8 1.358
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Table 6- The amount of Aluminum element in well water sample in wet season

ol digas (5l 30 055 (ko) pginagl]
Water sample Al(mg L™
1 0.722

S Jad 50 olz O diged 13 parnegll pais olime -V Jour
Table 7- The amount of Aluminum element in well water sample in dry season

T aigei () 33 05 o) pguingd
Water sample Al(mg L™
1 0.954
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Table 8- Results of comparison of average of water samples in wet and dry seasons using t-test method

g bl sy 2 y8 F Sig. t df Sig. (2-tailed)
PYVCUPI ] Sgbes -0.932 64 0.355
Al sl 0.508 0.479 -0.933 63 0.355
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Table 9- Results of comparison of average of river water samples before and after sedimentation trap
dam regardless of season by t-test method

Jw owib,yle slp 258 F Sig. t df Sig. (2-tailed)
oalT s
P guiuog!! S 6.288 0.16 3.268 46 0.032
Al Ssluspos 4.013 44 0.006
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Table 10- Results of comparison of mean of river water samples in two fresh and dry seasons before
sediment catchment dam by t-test method

s owilsle sy o F Sig. t df Sig. (2-tailed)
o guirngl] Ssbes 0.199 28 0.844
Al Gslaspas 0.070 0.794 0.199 28 0.844
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Table 11- Results of comparison of average of river water samples in wet and dry seasons after
sediment trap dam by t-test method

JR iy 6lyr 3 F Sig. t df Sig. (2-tailed)
pguasogl] sl -2.276 16 0.037
Al sluspac 2.607 0.011 -2.276 15 0.038
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Table 12- Results of comparison of average of river water samples before and after sediment trap dam
in dry season by t-test method

s owilyle lp o F Sig. t df Sig. (2-tailed)
pguaogll Ssbes 3.126 22 0.022
N oo 8.181 0.009 4405 16 0.003
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Table 13- Results of comparison of average water samples before and after dam in wet season by t-test

method
gwses ol sle slp 28 F Sig. t df Sig. (2-tailed)
PYVCOPN | Sslus 1.538 22 0.138
Al oo 2640 0.118 1829 2 0.082
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Table 14- Results of comparison of average of water samples of aqueducts and wells in wet and dry
seasons using t-test method

JURYS obsls 1y o2y F t Sig. df Sig. (2-tailed)
pguinogll sbes -1.140 16 0.271
Al Sslspae 0.601 -1.140 0449 5 0.272
posicagd] pare a5 5l Lad 9o pl jo bl 5l eas ol> 5 Ll 4 by e sbrdiged Sl duslio
OO Jeaz) w5l a5 L Gl a8 Ol diges aS ol lis Sis g 5 Juad g0y
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Table 15 - Maximum permissible limit of Aluminum element in irrigation water recommended by
FAO (Mullick, 1987)
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