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Abstract

Giiven the increasing consumption of potable water in the world, efforts to adopt new solutions

for the obtainment of the right amount of desirable water is essential. One of the chief issues
facing the majority of industries including water industry is corrosion and sedimentation. The
present study was conducted to address the corrosion and sedimentation of drinking water
supply and distribution reservoirs in the city of Sough, Kohgiloye-Boyer-Ahmad province.
Through descriptive analysis, the Langelier, Raisner, Pokorius, and aggressive indices to
determine the corrosion and sedimentation potential of the water supply network were used.
This study was aimed measure chemical and physicochemical information of 84 water samples
from wells, water reservoirs and allocated water supply network of the area. The samples were
collected and analyzed from 2007 to 2016 by the provincial Water and Wastewater Company.
The results indicated that the mean indices were -0.589+0.63 (low to moderate corrosion),
8.470+0.797, (low to moderate corrosion), 7.472+0.228 (low to moderate corrosion),
respectively and 12.015+0.227 (mild aggressive or very corrosive) respectively. The water
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supply sources under investigation had low to moderate corrosion and little tendency to develop
eggshell sedimentation. The water supply sources of the study area had low to moderate
corrosion and had a slight tendency for eggshell sedimentation. Drinking water allocated to
Sough water supply network in the direction of joint drinking water transmission of Dehdasht
and Sough within 17 km of joint water supply from Sepah Tapeh reservoir (Dehdasht and
Sough joint) is separated and directed, within 15 km by the transfer line and pump station, to
Sough city. The average values of corrosion and sedimentation indices of the city of Sough
water supply and distribution network (Lanzeley, Reisner, Pokoris and aggressive) were 0.63,
6.8, 7.28 and 12.8, respectively which indicate tendency toward sedimentation, relative
tendency toward CaCQO;, and non-aggressiveness. Despite the fact that the average pH of the
joint water resources of both cities was 7.78. In summer, the water pH of Sough allocated water
network increased to 8.5. Values and mean values of corrosion and sedimentation indices of
Sough water supply network during hot seasons of the year show that the water of this network
tends to precipitate. The findings also suggest that the average water temperature of the
allocated water supply network in these 15 kilometers of transition which includes the
transmission line and surfaced metal reservoirs had an increase in temperature around 10 °C.
This temperature rise was due to the environment temperature (above 48 °C), the hot water in
metal reservoirs and the surfaced steel transmission line in water supply network components.
This physical change of water temperature is the main factor behind sedimentation.

Keywords: Sedimentation, Temperature, Distribution Network, Lanzeley Saturation Indicator,
Reisner, Pokoris.
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Genus Mean Number Standard deviation
PE 24.83 104 12.91
FE 0 1 0
AC 40.20 5 0.44
Sum 25.08 110 13.34
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2020)
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Table 3. Status of corrosion indicators for the Dehdasht and Sough city water supply resources

L. . Standard .
Corrosion index Max Min Average L. Exposition
deviation
Langelier indicator -0.34 1 -0.598 0.62 Low corrosion
Rayznr indicator 9.02 8.17 8.48 0.797 Moderate corrosion
Pokurious indicator 8.67 8.67 7.24 0.285 Moderate corrsion
Aggressive indicator 12.61 11.49 12.01 0.227 Moderate corrsion

(\WAF-AYA0) sladl b 5> T el mlin (S 58 sloasls ik ¥ s
Table 4. Average corrosion indicators of water supply resources in the four seasons (2006-2017)

Season year Langelier ave.

Rayznr ave.

Pokurious ave.

Aggressive ave.

Spring 2006 -0.4358 8.2817 7.7296 11.9
Summer 2006 -0.5628 8.4257 7.7218 11.8
Spring 2007 0.0054 7.8891 7.6871 12.41
Summer 2007 -0.3596 8.2764 7.7637 12.13
Summer 2008 -0.2528 7.9891 7.4616 12.10
Autumn 2008 -0.5888 8.4765 7.7923 11.89
Spring 2009 -0.1007 7.9682 7.6662 11.337
Autumn 2009 -0.5147 8.3255 7.5511 11.93
Winter 2010 -0.6903 8.6806 8.0122 11.84
Summer 2010 -0.3684 8.3083 7.9109 12.118
Summer 2013 - - 7.6090 -
Winter 2014 -0.4499 9.3999 7.9408 12.064
Summer 2014 -0.3680 8.3861 8.3063 11.9724
Autumn 2014 -0.2263 8.0727 7.7276 12.2188
Summer 2015 -0.2853 8.0432 7.5437 12.0406
Autumn 2015 -0.8809 8.7218 7.7267 11.5516
Spring 2016 -0.6951 8.4628 7.5560 -
Autumn 2016 - - 7.9281 -
Winter 2017 -1.3189 9.4218 8.3341 -
Summer 2017 -0.0846 7.8193 7.3486 -
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Fig. 4. Average Langelier index of water supply sources of Dehdasht and
Sough city in the 2006-2017 seasons
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Fig. 5. Average Rayzner index of water supply resources of Dehdasht and Sough city
during the 2006-2017 seasons
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Fig. 6. Average Pokurius index of water supply sources of Dehdasht and
Sough city in the 2006-2017 seasons
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Fig. 7. Average aggressive index of water supply resources of Dehdasht and
Sough city during the 2006-2017 seasons
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Table 5. Values of corrosion indices of Sough city water supply network in summer 2011

Sampling e .
location temup. LI RSI PI Al pH Interpretation
()
Tapa sepah
. 23 0.26 8.03 7.53 12.09 7.5
reservoir
Entrance of the :
metal tank Corrosive
between the 27 0.12 7.82 7.48 12.16 7.6
Labak valley path
Exit the metal Super saturation and
tank between the 32 0.37 6.5 7.29 12.5 8 tendency to
Labak valley path precipitate
Entrance  water
storage tank 33 0.89 6.72 7.14 13.06 8.5
Sough city
Exit water
storage tank 34 0.94 6.62 7.16 13.08 8.5
Sough city
Elementary water Sediment with low
distribution 36 085 6.79 728 1296 8.5 and smooth shell
network
End of water
distribution 38 0.89 6.70 7.27 12.96 8.5
network
Average index 0.63 6.86 7.28 12.8
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Fig. 9. Sedimentation formed on water distribution network components
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Table 6. Sample analyzed by the chemistry laboratory, Islamic Azad University, Yazd branch (2019)

The parameter under Technique used

Standard deviation(result) (n = 3)

review :
LOI - 44.17.(900 C)
CaO Sedimentary titration 56.7/£0.6
Na,O Publish the flame 0.27£0.003
K,O Publish the flame 0.1474 0.002
Fe,0; Atomic absorption 0.247/40.002
Cl Mohr Titration 12.07 £ 0.2,
Zn Atomic absorption 251.242.4 .
Cu Atomic absorption 268.143.1 yom
Cr Atomic absorption 2.8 +£0.03 ,om
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Fig. 10. Langlier index water network of Sough city in summer 2011
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Fig. 11. Index Rayznr water network of Sough city in summer 2011
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Fig. 13. Corrosion index (aggressive) water network of Sough city in summer 2011
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