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Abstract  
Given 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 CaCO3, 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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Fig. 1. Iran map and location of Kohgiluyeh and Boyer 
Ahmad province and Sough city 

 '���4-0)���8�  ��8/��\� ��3�� ��=N8�  ����� ��e� 

�8� �\,  

0�L 
��������A&� >�& G �����F��n ��\,��A�8� J%�x� ��
�\, �,-�*  ;:�.� J��:� �� �% a��� F��n�� &*��{ .-��� ��� F��0� 

���7 ��<����n ��F��n  e3���O����\,���8�� %*C�4� '�]>� 
���� <����n� �� O�e3�� �� �\, �,-�* ��3�� �a�4� .-.3�� 

&���$V �� �\�, �8�� �� h.�1 F3�� A~/��� ���I�v ���YQQQ 

W=���3� ��� �{ O�� 
: ���9T�Y ��9T�T ¥�-)� &-,.��� 

�a4� &���$V A�8�� %* �/�K�I 
�D��e� ��� A��3�8�/�{ ��� ����I 

<�>�6�%� �8.1 
N�, �\, �8�  %*g�6�%� * -) qYr ���3� ��

~#� ��%* %��N �a4� .��� �3I�@ &��$V ���\, A�8�� & G�> ��� 
&����$V ��������*%8� ��D��, �\��, &����$V A�8��� J%���x� ����, 

����3� % J��:� �\, �% a�� �� &-\> .*%�* 
&�L �� �� ��$  5��}0
 ��� &���� �0��L %* &%86�� 
	�� ���

 O�e3��UQQ 
/�� 
D��e� O8: �� �*�8I �3�9Y&��3��� �� �3�8/��
��*-(� �(�� ��  &%* P* 5�}0
 ��O��e3�� ��$  5��}0
 &��3��� �/�� 

UQQ 
��/�� O8��: ���� �*�8��I ���3�99�a��4� ���� �3�8��/��rQQQ 
�� �a4� F�� ��  ���*�� ��*�@ 
D=	��3� �a�4� *%�  
�/ec <%8K

 �8��  ��,-�* �\�, ��� J��� A&�}� �}� �� &��$V 
�� *8�, �� .
 ���� �� &�}�� ���}� �a�4� �� 
��/ec <%8�K�O���e3�� ��$ �/���� YrQ 


/�� 
���% F��� (
�#��  %) �a�/I &���$V ����4� �� �*�8I �3�
 5�}0
 &��3��� ¥�-�)� ��� +��� �� %*  &-�, &*�* O��e3�� M�D7 &%*

� AM��L�O�e3�� �$  5�}0
 &��3��� �/�� YQQ 
/�� �*�8�I �3�
 
�� &*�* O��e3�� �8� �\, �� &��$V �a4� �� �a�4� F��� %* .*8�,

���� ���/� ���� 
��*�-��.@ �� h��
 �� A&����$V O���e3�� ���$ �/���� TQQ 

/�� �\�, �� l���8� �	D, *%�  �*�8I �3� 
�� *8�, �8�� �\�, .

TQ9UQ 
�/
  ������ AF��� h.�1 �� �� l��8� �	D, �3� F/����
 +	, %* �� *%�*Y��� &-, &*�* ����.(Salehi Servak, 2020).

�4�4��: 
��� ?��� �!
�%�� �����
%�-�e� �%��8@�$  �%�f�@*%8�� �	D, 
��� l��8 

Fig. 2. Schematic of water supply network Dehdasht and Sough cities from sea level 
 '=��4�� �	D, M���0, ��%* ~#� �� g�6�%� �� �8�  �,-�* ����\, 
���% 
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�8� �\,9
�%�� ��, �� ��0�  ��6�� �678�  *.-, 

�4�4�4�� D&^&< 
C� o
 F�� %*�� ��6�� 
�%�� �������e/) �6� �� �� ��80�

 &%�0, &�L�����	D�,  �� &���$V ����4� A&���� �0��L ��e#.�
O�� %* �� �� l��8� �������� ������� -�03=� &��������� %*

*8� &-, P�(�� ��\, ��6�� ���,Al�01 ���80� P��0� %*  �% � ���
 +���DN �� �� ���6�� 2��/34� �����3��%�
pH A
��	��3	7� ���-�� A

AO8/�� -��1 *�8� +� A�%8,�����/N 
34�� A'���/� 
34�� A+�
 
��%�� �� <%���) ��1%*  '�a�.� -�-�,  -����/� A+�� 
34�� .

� % �� � ��
 �� -��%8/I 
/�/�� *%�-��3�� ���APHA Y
�����%�
-�-,.��K  
�%�� �� h
 
(.� ��80� A�� i$�, �%�-���
 ���

 �D���� �� �-�,-i$��, �D����� . ��� ��� ���� <�*��=� %�83���
-.3��.(Salehi Servak, 2020) .

�4�4�4�4	&�qZC m.5Z� #&&21 7��T

���� ����* �*% � LSI �7*�=� 9����� &-�, ���� (Treatment, 

1995).

)�(pHsXpH =LSI 

�� %* �{ 
pH A%�-e�  ���� �� �3�-����pHs ApH �� g�D�,� ��7�) %* ��

 .��� '��/� <�.��� �� ���/�pHs ���7*�=�Y
� �D���� *8, 

)Y(pHs = (9.3+A+B) – (C+D)s  

�� %* �{ 
A�� D�� <�*�=�T��Z��� &-, �D���� 

)T(10A
])TDS[10(log +

=

1 Drinking Water Distribution system (DWDs) 
2 American Public Health Association (APHA) 
3 Langelier Saturation Indicator (LSI) 

)U(B= -13.2*log 10 (C+273) + 34.53 

)r(A = log 10 [Ca as CaCO3]- 0.43 

)Z(D = log 10 [alkalinity as CaCO3]

%�-e� ����.L LSI ��&-�� ��*A�� +���0� ������� -�,�� �D_�
�8�% �� &-��%8$ �� -�,�� 
�6.� �� %�-�e� �����.L .��� �%�f@

�� �� ��� O*�=� �7�) ������ �� �6K %�-e�  ��� ����* <%�D>
 8$ �� ����7�) F����� %* �8����%  ������ &-����% %�f���@ ������� 

)Kerri, 1992(.

�4�4�4�4*ZQ.�� m.5Z� #&&21 7���

[��� �� i$�, F���7*�=� �-, �D���� 

)�(pHXSI = 2(pHs)  


���.� ��r/r<RSI -,�� �8�% *�(�� 
�A*8, ��@� RSI %*
&* -���� r/r�����-��,�� g�D��,� �� �8���%CaCO3%* O*���=� 

���A%*
�%8K ��� RSI ������ r/R-�,�� ����� %8�: ���83� 
+��0� ��+�) CaCO3*%�*  P�(����� 
�3N  RSI ��r/R��3@%a� 
-,�� 
@*%8$ �*���� �%����� 
�� -��* .(Rossum and Merrill, 

1983) .

�4�4�4�4m.�8<8W m.5Z� #&&21 7���

�� h�-����� F����� �D������� ������� <�*����=�R q-���, &*�63����� 
)Pishnamazi, 1998(

)R(PSI = 2pH – pHseq  

)q(1.465 log(T.ALK) + 4.54 pHeq =  

4 Rayznr Saturation Indicator (RSI) 
5 Pokurious Saturation Indicator (PSI) 
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��5:�4�8�% F������ h.1 %* �%�f@ �787 2/34� ��� 
Table 1. Average sediment yielding in different pipe substances 

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 

�� %8: AO80=� �8�% %*Z<PSI �%
�-�* .�8�% ����03)� 
��8� �PSI> +)
�*8,.

�4�4�4�4m.5Z� #&&21 7��M�:�A1�

�� h�-�� F�� �D���� ���� �7*�=�9Q-�, &*�63���(Poulin et al., 
2008) 

)9Q(AI=pH + log[(A) (H)] 

�� %* �{ 
A H�� W���� %�-e� �]/^ ��/N���� W��)�� 
�/�� P��@ %*��3�7

 <�.���'��/� 
34�  '��/� W�)�� 
�/�� P��@ %*<��.��� ��3�7
'��/� ��� .����AI <10 %���� 
01��\� 10<AI<12 ��� ��8�.> 


01�\� 
D��  AI> 12 %* 
01�\���^ �]� �3I�@ 
�.*8, 

�4�4�4(�.(81 	=T�) �� D&�< 
�� �8��% +����3
 F��=� %8].� �� �	D�, %* �%�f�@ �\, 
����%��

A�8� &*�63�� �� �� l��8� �	D, <�>G:�-�-, *�-=� +��,99Q 
 �78799��c*�) F���30�  F��3���� ��� �� l���8� �	D�, �� &��@

 -.3�,�* �% �8��% ��c� %* �787 
�3I�@A���43�� -�-�, <��>G:� .
 �>��� A��787 ��0> A��787 ��#N A�787 h.1 +�DN �� �� l��8� �	D,

 �4�H  �	D, g8� A�� %��I A�� ����1 l�01 A�8��% ��  �% �
 a�7���-�-,.�787 h.1 
�/
 +	�, �� �� �� l��8� �	D, ��� F/����

PE �a/I AFE ����� AC *8� ��	.�� ��� ��18� ��� %��� F��� ���� .
�787 
6�� h.1 ���3� 
�#�� ��� A�� l���8� �	D�, ��� -.3��� .

�787 h.1 ���a(� h����%�  a�7��� �8��� �� �	D, ���  +��/�� -�,.
O -1 <�>G:�� +�,��8��% ���4�H F������� %* �%�f�@

 
1 Aggressive Indicator (AI) 

�787 
�� ����� �% �� l���8� �	D�, ���� -�.�* .(Salehi Servak, 

2020).

Fig. 3. Average sediment thickness in pipes during the 
days under study 

'���4�787 %* �8�% ���4H F������ ��� 

&-, 
�%�� ���� % 
: %* 

�4�4�4M=.Q&� � M.�&�&� r�&g8sG 
%* +0>A8>��
�� 
�6/34� +�8��% *��(�� m�>�� -���8� *8�, ���

z�D�%� 8> F�� F�� ��� �8��% .���� &-����
 %����� +��� �%�f�@
�/)�� -.L -.���I �� WD��� �� ��� ��A��0� � %* O8�/�� ����

 ��-.3�� � 2/34� +��8>n�8��% -�.���I � % �� %�f@��c �%�f�@
<%�D> �F��� �� 
�	� .�����1 �>���  ���* A�*8� g�D,� �8I �� -�
�0� �8�% ��� K�  O�3.� ���� �� ��� '��/� <�.��� %�f@Gj

�8�% � % �� �%�f@ 
���0��,  
	�5878�� A
	�a�I 2/34� ���
� % *��%���� &� ����� .*%�* *8��1  %������ 
���0���,  
��	�a�I �����

��� &-, O �-3� )Kheradmand, 2013(.
%* ��%����	0�  F���L
����� o
 %����\v�-����*�{ ��8���K� ����� 

�8�% �� ���/� �%�f@ 
� O�3.� +��8> F�� �/��  *8, A9X��1%*
  ���/� ��7G) :<%��)CO2%���� *�� �� %*�3��� ��� ����
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��5:04�� �	D, �� 
���0�, 
	�a�I ����3��%�
 a�7��� �e#.� 
���%&-, 
�%�� 
Table 2. Analysis of physical and chemical parameters of water supply network of the study area 

Standard
Iran

Standard 
EPA

Standard 
deviationMaxAverageMinParameter

--3.727.420.1515Temperature (ºC)
--30.72300231.46109.72Alkalinity (mg/l as 

CaCO3)
250-8.737863.8235.6Calcium (mg/l)

--17.45195162.92100Calcium hardness (mg/l 
as CaCO3)

150050052.56481310.89222Total dissolve solid 
(mg/l)

6.5-8.56.5-8.50.4487.786.5pH

���� ���� �8����C��a��I� �� g�D��,� i$���, <%����) ���1%* C��a��I�

��� -����� .YXw ���$CO2m��>�� �� �� ����@ F���� w ���$ :�� ��
��I�aC��pH ��
��� *8��,�* w ���$ . W��18� �� �� F����� -������
I�aC��pH ��J�x� +�7*H+ HCO3

- F�.�0� C��aI�CO3
2- 


� 
�� ��]� ��� .*8, 
	����	� w ��$ -��%CO2'�\� +���> F����
 
��(��1CO2�8�% m>�� �� ��� 
����/� �%�f@ w ��$ .*8,
�* ����@ �� %* F����� -������ ��%�* ;:���.� -��.��� ':G3��� �����
����1 ��-�.� A��%����� -�.���) �36�,�  l���� ��� +)�8��  A���
�L��%* � (����% �3� 
�-�.��� �1 <�����1  
�*�8� +��8> .-�*

 w ��$ %* A�8�� ��� �� ~#�� O8: %*CO2��n��� ��c -��%�* 
��a�� 
)Chen et al., 2004(.

� 
@*%8$ � % 
0s�* 
34� �L�@�n
0� ��c 
� ��� A*%�f@ ��8��
 *8�, �8���� �8��% l���.� �� 
�	� )Kurdi et al., 2015(%* .

AF0�HpH  �� F��3����n*%�* 
@*%8�$ i$��, %* �% ��c  B���� .
 ��%��0� i$��, ������) W���� �� -.3I�@ �(�3� 
@*%8�$ ����

������ ������ 
@*%8����$ +������8> <%8����K pH <
�������/N<
34�����
'��/�<��*TDS< ��� (Maeng et al., 2015).
%* C� o�
 F�� %* +���8> F��� Ah���5� *%�-��3��� ��� �����e�

 ������ �� ���v�6) ������9&%�0��, *%�-��3����  ���� �����y�
������� 
3=.��K <���e�e��  *%�-��3���� ���� O -��1 %* &-���� ����*�

��� &-, �KG$.%�-e� '���/� 
34�� ���� &-, �D���� F������ 

)��/�±��/��� 
/��  (��3�7 %* P��@TDS )��/��±��/��� 

/�� (�3�7 %* P�@'{���A����� ����pH )��/�±��/���1%*  (

<%��) )�/�±��/���1%*[8��/� ��/N �����  ��83� ( ����

 
1 Environmental Protection Agency (EPA) 

)��/��±��/��� 
�/�� ���3�7 %* P���@ ('����/� <���.��� W��)��
 ��83� ��'{-, *% ��� .(Salehi Servak, 2020).
p�� 
x$�, F��=� ���� 
@*%8$ *81  *%�-� �% �� ��8�3� ���

���� �0� � *�8��*�� %��.F�.�0� i$��, ���� A
@*%8�$ ��� &o��  

��\�� ��z8��� ��g�D�,� <��.��� '���/� -.3��� d���3� 
�#/34� 
&*�* -���� .������3��%�
 z8����� ���� ��=��H  g�D��,� <���.��� A'����/� 

������ +��0� ���8�% ��+)<�.��� '��/� ���  ������ %�-e� 

@-�%8$ ������ .����8.> AO�_� ����� �*���� ��� LSI 
�6.� 

*81  -�%�* ��-�%�-� 
@-�%8$  �%����� �� �� ��� a��� ��� *8�1 
LSI �D_� &-��%8$ -.3��� .��� F��� *8�1  *%�8�� -.3��� �%����� 

&*�63�� ��i$��, ���� g�D�,� ����� O��3.� �% 
@*%8�$ [������ 
P8\6� *8�1  
3���/� "���� �3��8
 "�3��8
 -�) %* '�4� E��� "%*
�787 ��� � 
.��n
� -�� -.� .��%8: A
/� ��
��� ��� pH A'���/�  
��/N���*��� 
@-�%8$ ���30� -��%�*  F��� +���0� ��� LSI ��D_� 

*%�* �%�@��� .AO�) �� �� i$��, F�� ��� ���� a7 ����� C��
 
�.�� 

@*%8$ '3��� ��� h�W��.� -.3��� )WHO, 1993(.

�4�4�4}G�� M`5Z�8G ?�! 

�4�4�4�4}G�� �� #&�\1 �+�@� M`5Z�8G ?�! � D�5!� *A�

�8� *A� 

+N�-��) AF��������A�_��-��)%�-��e� *%�-��3���� J������� F���.�0�  
i$�, 
@-�%8$ ��� LSIARSIAPSI  AI O -1 %*�&*�* �����

 F������ .��� &-,%�-e� ��� W��������/�XA���/�A���/� 
��� /����-�� ��* (Salehi Servak, 2020).
�� �18� ��%�-e� F������ ����* &-��� ��LSIARSIAPSI  AI 
��6�� � l��.�n�� F�� ��,-�*  �8� ����\, ��� W����� 
�-��� 
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+��0� ��A
@-�%8$ ��%8: ��83� +��0� ��+)CaCO3A&-�%8$  

01�\� ��� .
/> F��� '�^% ���=N�  ��� pH ���83� �R/�*8�� .
O -1 UF������ %�-e� LSIARSIAPSI  AI�% %*O8xI 2�/34� 
O�� ��� 9TRr ��9TqZ ���� 
�-�* .~H�  ��� �{l��.� �nF��
�� ��D��e� %*P�0� O8�xI %*F��� &% * ��� +���0� 
�0{ 
@-��%8$ 

��� �3,�* .�eI %�-e� LSI %*%�\� 9TRZ �6�K ��� ����� ����� *�* 
�� ��%*O*�=� ��� +�,)U(.��[��� F������� %�-�e� RSI ��{

 %*O -1 U��� &-, &*�* ����A� l��.� ��n�,-�* ����\, F��
�� �8�  a1%*��3��� O��� 9TqZ ��%�* 
@*%8�$ ���83� *8��

)+�,r.(%�-e� PSI %*+�O8xI F�� O�� ��C�� ���*8� ����
&-�%8$ �%����� 
�� *�* )O -�1T+��,  Z.(& G�> ��� F���A%*
O -1U+�,  �AAI %*P�0� O8xI %*F�� &% * ���D��e� ������ ��� 

9Y *8� )��a1a����
 O��� 9TqU(AF������.� �% '��G� &-��%8$ ��

� ���� -�* (Salehi Servak, 2020).

��5:�4i$�, ��=H  � l��.� 
@-�%8$ ���n�8�  �,-�* ����\, �� F�� 
Table 3. Status of corrosion indicators for the Dehdasht and Sough city water supply resources 

Exposition Standard 
deviation

Average Min Max Corrosion index 

Low corrosion0.62-0.5981X-0.34Langelier indicator

Moderate corrosion0.7978.488.179.02Rayznr indicator
Moderate corrsion0.2857.248.678.67Pokurious indicator
Moderate corrsion0.22712.0111.4912.61Aggressive indicator

��5:�4i$�, F������ � l��.� 
@-�%8$ ���nO�� O8xI %* �� F�� ) ���9TRrX9TqZ(
Table 4. Average corrosion indicators of water supply resources in the four seasons (2006-2017) 

Aggressive ave.Pokurious ave.Rayznr ave.Langelier ave.Season year
11.97.72968.2817-0.4358Spring 2006
11.87.72188.4257-0.5628Summer 2006

12.417.68717.88910.0054Spring 2007
12.137.76378.2764-0.3596Summer 2007
12.107.46167.9891-0.2528Summer 2008
11.897.79238.4765-0.5888Autumn 2008
11.3377.66627.9682-0.1007Spring 2009
11.937.55118.3255-0.5147Autumn 2009
11.848.01228.6806-0.6903Winter 2010
12.1187.91098.3083-0.3684Summer 2010

-7.6090-----Summer 2013
12.0647.94089.3999-0.4499Winter 2014

11.97248.30638.3861-0.3680Summer 2014
12.21887.72768.0727-0.2263Autumn 2014
12.04067.54378.0432-0.2853Summer 2015
11.55167.72678.7218-0.8809Autumn 2015

-7.55608.4628-0.6951Spring 2016
-7.9281--Autumn 2016
-8.33419.4218-1.3189Winter 2017
-7.34867.8193-0.0846Summer 2017
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Fig. 4. Average Langelier index of water supply sources of Dehdasht and 
Sough city in the 2006-2017 seasons 

'��f4� l��.� ��7o�� i$�, %�-e� F������nO�� O8xI %* �8�  �,-�* ����\, �� F�� ���9TRr X9TqZ 

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 

 '��J4� l��.� h�%8�8
 i$�, %�-e� F������nO�� O8xI %* �8�  �,-�* ����\, �� F�� ���9TRrX9TqZ 

Fig. 7. Average aggressive index of water supply resources of Dehdasht and  
Sough city during the 2006-2017 seasons 
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�8��� �\��, ���� r/R����� ���3I�� C��a��I� O -��1)r.(O -��1 F����

 %�-��e�F��������  %�-��e� LSIARSIAPSI  AI �%%*P���@ +��xI 
O���� (��3������)9TqQ ������ 
��� -���* .~��H�  ����� ���{ ��

�8�� �\�, 
�K�x3$� �	D, ���D��e� %*F��� +�xI ��� +���0� 
�0{ 
�8���% *%�* )+����, ������9Q�����9T.(����� ����18� ����� F�������.�

���3I�� F���� �����C� o��
 &-������ �����* C��a��I� ���� -��, A��
 ������ �����* C��a��I� �� 
��,�� ���� �� C����UR���1%*[8����/� 

O���e3�� ���$  %���� % �a��/I &����$V �����4� %* �� �-��, P���@  
�\��, 
��K�x3$� �� l����8� �	D��, ��a��1� %* %���� % �*�8��I

 �8����% +�	����� 
/���K� +�����> �8���� -.3�����)+����,R q(
.(Salehi Servak, 2020).
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��5: I4i$�, %�-e� O�� ��3���� %* �8� �\, �� 
K�x3$� �	D, 
@-�%8$ ���9TqQ 
Table 5. Values of corrosion indices of Sough city water supply network in summer 2011 

Interpretation pH AI PI RSI LI 
Index 
temp. 
(C0)

Sampling 
location 

Corrosive 

7.5 12.09 7.53 8.03 0.26 23 Tapa sepah 
reservoir 

7.6 12.16 7.48 7.82 0.12 27 
Entrance of the 
metal tank 
between the 
Labak valley path

Super saturation and 
tendency to 
precipitate

812.5 7.29 6.5 0.37 32 
Exit the metal 
tank between the 
Labak valley path

Sediment with low 
and smooth shell 

8.5 13.06 7.14 6.72 0.89 33 
Entrance water 
storage tank 

Sough city

8.5 13.08 7.16 6.62 0.94 34 
Exit water 
storage tank 

Sough city

8.5 12.96 7.28 6.79 0.85 36 
Elementary water 

distribution 
network

8.5 12.96 7.27 6.70 0.89 38 
End of water 

distribution 
network

12.87.286.860.63Average index

Fig. 8. Surfaced steel transfer line 

'��O4�*�8I %�� % O�e3�� �$ 

�4�4I4	-��. � .(81 	=T� �� 
5� '&=V1 �8�� 	+ k8+*� ?�!

�8� *A� �� 
��80� 
��% �� %* &-, +�	�� �8�% &*8� �� 
��� �	D�, 
�-L ���

 %* �\, �� l��8� +�,q��� &-, &*�* ������ .%8�].� i4��� 

�*�� g8� �8�% +�	�� A&-, �� �18� ��� <��x4�� �����v A��
|�8$ �� , W���� ����e�  �e#.� &-, a�7��� �8�% &*8� 
���0�

 O -�1 j�, �� �� l��8� �	D, %* *818�Zi�4��� -�, &*�* ��� 
�8�% +�	�� &-, ��h.1 h�/��  ���.��� P�	�3��  *8� *���� 

���� W����� F��� %* h�/�� *81  �� 
,�� ��.(Salehi Servak, 

2020).

�4X;+ � Y.�-Z 
[���� �� a�7����RU��e#.� �� ���80� �� (�8��  ��,-�* �\�,)

&�L 
����� &% * 2/34� O8xI %* &��$V ���4� �� �3I�@ ��f�� ���
&-, 
�%�� h�-�� [��� �� �� ���� p��� 
���., &* -��� %* &��@
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Fig. 9. Sedimentation formed on water distribution network components 
'��{4+�	�� �8�%�� l��8� �	D, §�a1� %* &-, 

��5:J4O�� %* *a� -)�  
�G�� *��� &�����* 
0�, C4� &�������� ��8� &-, a�7��� ��80�9Tq� 
Table 6. Sample analyzed by the chemistry laboratory, Islamic Azad University, Yazd branch (2019) 

)3=n) (Standard deviation(resultTechnique usedThe parameter under 
review

)Cº900 (%44.1-LOI 

±0.6%56.7Sedimentary titrationCaO 

±0.003%0.2Publish the flameNa2O

± 0.002%0.14Publish the flameK2O

±0.002%0.24Atomic absorptionFe2O3

0.2ppm12.07 ±Mohr TitrationCl
251.2±2.4 ppmAtomic absorptionZn
268.1±3.1 ppmAtomic absorptionCu

ppm2.8 ±0.03Atomic absorptionCr

�8�% ��� �3,�-� %��N �%�f@ )+�, ���U����� ��80� a�7��� .(
 M�D7 &%* 
���% F�� �� &��$V �a4� �� �8� �\, 
K�x3$� �	D,

 ���� l��8� �	D, ��\3�� +��, %* �{�A���� &-�, &*�* ����� %*
O�� ��3���� +xIqQh�-�� [��� �� �� ��� &* -��� %* 
���.,

�8���% F���� 
/��K� +����> ���� ���,�* %����N '��� ����N ���� �%�f��@
�8�% �� �� <%���) �1%* C��aI� �%�f@�&���$V ����4� �/��� 

�787 �*8� %�� %  &��3��� F�� �a/I �� O��e3�� z8�#$ �a�/I ���
 �\�, �� l���8� �	D�, ��� O��e3��  �\, �� &��$V �a4� ���� %*

 -.3��)+�, ���R��9TF�� d��3� .(C� o
 *8�1  ��� *�* ����
�� �	D, %* �8�%  ��,-�* ��e#.� �� O��e3�� l���8�  
���%


@o�  �� 
:�D�%� �8� &�6�� �� 
���0��,8	�a�I  
���0��, ���
.������+�/�� �� �18� �� F�����.� .*%�-� 
��� A&-�, P��(�� F��� %*
C� o
 �� <��8�%(�� 
�K�x3$� �	D�, %* &-�, *� �\�, 
����%

 �-, g�D,� �8I A�� ���* C��aI� �� �� z8��� �8���C��a�I� A

pH�* ����@ w ���$ A������ %* 
1%���$ *�8��� * %   F����� -������
-.3�� F�� d��3� .C� o
 � d��3� ����*C� o
 �� &-�� �F�L ���

 �e��#� ��%�	0�  �,�*.(Chen et al., 2004).
8��87� %* �����  ��%�� 
��� o
 �3��\� ��� -��*�* ����� ����

�0�L ���� �� �� 
	�� ����%*  ����/� A����8@�%� �� �8@���8@
&-, �3$�� ���87 * *%�8� 
$�� C��%� �� A-�� l�0(� �� 
D7��1 ���


7�	��,�  ����%8/� 
��� *8��1  ���� ���� 
��� i4���� -���% � .-�8��,

��� �� <��8�% F�� 
��.,%8/�  
��., +���8> �� 
�� �@ �/��� 

�� ��� F	0� �� &-���
 ���7�=I 
�� �@ ��� �*���6�� <%8�K -�.{ 

� O�3.� �� .*8, A
���� g8� F�� <�:�D�%� �� %�	,� �18� P-> +�7*

+�/�� �0�L �� 
���0�,8	�a�I ����, �� %8/� +	, 
3�%*�� ���
.�3�\� F�� *%8� %* ���� &-��� +�0> �� �� .(Alonso-Zarza and 

Tanner, 2009) %* &-�, +�	��� �8��% ���%8/� ����v C��%� 
D,��	�n�K�x3$� �� F���\, 
��� �8� �C� o
��87��8��%��  
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Fig. 10. Langlier index water network of Sough city in summer 2011 
'����4��3���� %* �8� �\, �� 
K�x3$� �	D, ��7o�� h�-��9TqQ 

Fig. 11. Index Rayznr water network of Sough city in summer 2011 
 '����4��3���� %* �8� �\, �� 
K�x3$� �	D, ��a��% h�-��9TqQ 

-�%�* �e��#� ���� (Alonso-Zarza and Tanner, 2009).
C� o�
 %* 8��3�{  +��� A%8� �%�a�@ *8�$ ���� -��*�{ ���

��80=� ��� �% ���8@�%� 
.������ �<%���) �1%* �� 
��� C��� ��
UQ ����Ur
��� �D���� [8����/� ���1%* -���*�* .(Moore, 1956, 

Siegel, 1965, Kitano, 1962) .

��� F��� ��� �% <%���) �1%* O�3.� a�� 8��3�� ����8@%� 
.����
��1%* 
��3N  ���\.� �����8@�%� ���� ����� -��e3=� ����� ����� ���3I��f
��

)���<%�� �� ����� CZQ1%*�����/� ����� [8 ����-,� �% ��� �8

� -.� )Kitano, 1962(.
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Fig. 12. The Pokurius index water network of Sough city in summer 2011 
 '��)0-��3���� %* �8� �\, �� 
K�x3$� �	D, h�%8�8
 h�-������ 

Fig. 13. Corrosion index (aggressive) water network of Sough city in summer 2011 
'����4��3���� %* �8� �\, �� 
K�x3$� �	D, (
01�\�) 
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.(Pothof and  

Blokker, 2012).
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���� ��7 � M� �	D, -�-1 A��� ��� M� P�a7� .����� �	D�, ���� 

�� 
�-���,� +��, �%���� �� z�e� �� �>�� �_��-) ��� Yr/Q
�3� ����c %* � -� ����, *�(�� �8��% ����.����%��=� ����*�

���� C�
 
.�� +�� ��� [��) �� �8�%  ���@8/1 �� �8��% 

�	D, %* ��%*&-.�� *81  .*%�* ���%��=� �a��03� ����� ���87 � 

�*�* �� <��/0> C/I �*���  ���@8�/1 �� ���	�, ���6�� �� 

.*%�* *81  
%* � a.�C� o
 %�\v� *8$
�-.{ %* �� �>�� F��30� ��

�787 �� �	D, ��� �\, 
���%��%8].� F�� 
� �3I�@ �]� %* ��� *8,
�787 %* �8�% A'� �>�� �c� %* *�(�� �3��� ��
�*8�, ������@  

� �� %* O8/�����D) <%8K 
�� %* ��� C�4� %* ��� -�.�� ����
� �% �� ����1  &-, l01 �� C4
 �	D, -./� 
�� +34 ��� .*����

 ��  &-�, �� &a� ����� WD� �� �*�3��� ��  �>�� 
0� A�� a1

� �� 
��%�8@ -���.(Monzavi, 2013) .

O��� %* -�.�*�$ C� o
 F�.�0�YQ9T �� 
���) ��c� F���=�
���� �>���� ���� ����� W��/#� F���� �������� �8���% +�	���� � %

�>�� 
�� �8��% +�	��� ')�a� 
��@ O��� *��� ��� -�8�, %*  
&%�
 
�� -�-��� �% �8�% +�	�� *%�8� �� �� ���� F��� +��7* .-�..�

 *81 ��� ���������0� . 
� �� ��8@ '���* ��� O��e3�� %* �����
 Ce� <%��)  P83.0� AP�1��
��a� &-��-
 F��� �� �� .*%�* %* ���

�8���% -.3���� '��\� �%�f��@.F������ ���  %n��c ����� %* ������
�8�% =�D: A�%�f@
� �]� �� 
-�%.%��3I% ���� %��3I% ��� �����
 O8/���G��� ��� ~#� ���� .��� < �63� � % ��� i4��� %8�:
%�3I% ��� � ����n
� ��c �� %* O8�/�� *�8�� �� �0�N �� .*%�f@

�8�% �� +��0� �� -�%�* �%�f@ ��8�0=� 3�� 
)�8�� %*G���* � ':

� �8�% ���� &-�, &-��* %����� l��.�K %* .-..� �0��N %* ���

 
�8���� %* 
�7  ��� &-�� *�(�� 
�8�% p�� �787 �$ �� '�e3��
*%�* %��N �787 �$ ��0� �� 
30�N %* ��A�8�% P�(�� -�-, �%�f@

��� &-, .(Kheradmand, 2013) 
�787 h.1 C� o
 F�� %* &�@  �� J�K�� ��� ��,  
��% ��)

�	/I �� l���8� �	D�, %* �8��% +�	��� +���8> �� ���* 
	� (��
-�*8� C4� �� -��1 *�8� * %  ��  �787 �� 
��� �	D�,  O��e3�� ���

 �8�% +�	�� ���� �% 
#��� ����, A¥*�8) P��.� �� �� l��8�
 ��\� -�*�{)+�,q.(
$�
 %* -.�*��C� oYQ9T $�v� *8�%�\���
-.{ ���%*0>�+

8>��4� +
� 
6/3 �8�% *�(�� m>�� -��8� *8�,.z��D�%� F��� F���
8>���8�% .��� &-���
 %���� +��/)�� -.L -.���I �� �%�f@ ��

��0� �� WD��� ��� ��� �� � %* O8�/�� ���� .-.3��� +���8>
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