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Abstract  
Requirements of the Issue Sixteen of the Iranian National Building Code demand the protection of the 
drinking water network inside residential buildings over 4 stories or with more than 10 units. These 
buildings should aslo be supplied by a storage tank with sufficient amout of water supplying for 12 hours 
of consumption. Without proper regulations, the implementation of this newly building code may create 
problems including degradation of on-site water quality. To address this problem partially, this research 
has been undertaken to evaluate the effect of: incorrect operation on water meter failures, extra repairs 
may be needed in the distribution network, and the quality of drinking water in storage tanks installed in 
high-rise buildings. To carryout the objective of this study, regular field inspection of pump and reservoir 
system was performed, during each in each field observation water samples were collected, and all water 
samples were analyzed according to the methods specified in the 2005 edition of the “Standard Methods 
for the Examination of Water and Wastewater”. In addition to the analytical data collected from this 
study, the existing water quality data from Tehran water and wastewater company were also utilized. All 
together, routine qualitative tests were performed on 50 on-site reservoir tanks in residential high rise 
buldings.  The results of sampls’ water quality showed that: (i) about  10% of the samples had higher 
level of heterotrophic bacteria with standard deviation of 56%, (ii) 8% of the samples had concerned level 
of total Coliforms contamination. In addition, the turbidities of higher than1 NTU in some tanks were 
observed that may be an indicative of an additional water water quality problems. Aside from water 
quality problem, direct pumping was made by 4.82% of the users in which this activity significantly 
contributed to an increased energy costs, water meter failures, and water pressure drops. From the 
preliminary findings of this study, it has been concluded that there is a potential risk for microbial 
contamination in drinking water storage tanks and there is also potentials for pump and  meter failures 
and as a results additional requirements for regular maintenance. Because the accurance of these problems 
are inevidable, it is recommended to development a proper regulatory guidance and enforcement by 
Tehran’s water and wastewater company in order to protect Public Health safety. 

Keywords: National Building Code, Drinking Water Tank, Water Quality, Turbidity. 
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Table 1. The quantity and quality tests performed 

Water  splits 
visited 
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tank 

Number of 
bacterial samples 

Samples with heterotrophic 
bacteria 

Samples with total 
coliform  

contamination 

Average pH 

311 232 50 10 percent 8  percent 7.6 
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Table 2. Comparison of selective measured water quality parameters relative to the Iranian National Standard 

Code1053 
Type of test Average detected Permissible concentration 

Residual free chlorine 6.0 mg/L 5.0 mg/L
Turbidity 5.0 NTU Desirable  value ≤ 1 / maximum permissible 5 NTU

NTU
Heterotrophic bacteria Standard deviation 56 500 CFU/ml

Total coliform 8 percent 0

2�#<	�
�
�#*
0 '�]H
G 7 �� -2�� 
�(��� 
���� d~=�5�7
,�B��R	(�� ���2 �� 
��� W/W/WZ~} 
��� X}/WX/WZ}\ ���I9�	  � 

 � �� �
�<,� ��D
9	 � �	�%��2 -G
 ��=��� '=,�W|Z\ �
�#*
�0
����	=���  ��%�7=8	 6���  
#B����.=�	� -0� ����������


_��?5 ���,��,  
��	� 4���	�G ���4 
��� ���2���2 %�
/#��0� =���
(Daneshian et al., 2013).

�����������#�� 

����
� � �	 �� �� �� =� 
�	� ���	
U 
�
��
 _j���	 >7  6���2���0 
��
�#��R�6��� �� ���#�������� 
��� =

)Khaki, 1999 .(��D��T��V���G -G
� ���� �
RB(� ��	 ��I9�	
 7 ��D
9	����	 7  
�<G ����� �
RB �� �Q	���� �B��� �� 
���� �

Y -8��d��'�����=^r	 �,��,�B���(� �2[�	 >7  �� %�
/#0� 
�
D
,� .=� �
$#,��T2 ��2�7 +��/ HPC'D
�,��	 �����B'(���2 -�R�

.
��%=,
� �,  >7  �� ?�0(3 7=�2 '
	� '��� �#	��/, >7  �� 76
pH >7  m
0� �� 
��=#	 � �=,
#0� �
#2Xrr^ -G�F 3 �C.

T1HG, � I&�JK 
0 ��(^r*� ��
$	 �� � �	��
�#*
�0 ��� �� %� ��� �
�<, 
��
�2 Wr��,��, =�C � � �� 
����#2
�  
�� ��
(��� ��#�2 O7���7�#� 

CFU/ml^rr 7~�,��, =C � � �� 
��F���D�(T�2 �2�%���� +��/
-0� 47=U)W.(4
�0  �XrW^  �(�<�7gY  � ��2}r^  ��,
�*

#07 (�+
?,��='%��� �
<, =��2Xr=C � �,
* 
���,�B�R	(

V,
��* ����� �� ��
��$	 � � 
#��R� ���� 3�
���(�#����=, =��,� 
(Stocker and Mosler, 2015).��3�
� 

�� 
#G �2�#�<	�


,��� �=��&V, %���8,  � ����� ����� �� ��
��$	����  � .� �� -��� 

d�7gY ��D��.
� ���2  ���5 T�%=�,
�' �=�I	 
���#	� 
Y�	����B(

Y
��
.��� �
?	 =5 �� �� 
��#2
�� ��	�� u�
#, �
�<, O7���7�#� �
����� 7 T.�=�5 ��2

 �b2�=5HPC J���� ��Zr7^rJR5��CFU (���	  � ���� ��#�D %
-0� . �Wr�,��, =C � 
�'�`
� 3 7=2 ����	 NTUW7 ���I�


��
Y � ��	  �=I	 
�� �� �� ���3 7=2 �b2�=5 7NTU W\/Z.���
p�
��9	 � �=,
#��0�Wr^Z  �=��I	 %�7=��8	  � 3 7=��2W
���NTU ^
(�B<	���� #	]0(=I	 .� �=, ��
�<,  �2[�	  � 37
�/� %=����

%�&� -�/�2 ���$	 �� � ����� -�0�  � . 47=�UX��� ��C]*  ���
=I	 �R�
I	 ��#	� 
Y � �=,
#0� 
� (/�2 �
�Wr^Z %=� �S� � .-�0� 

����	��.
� ����2����� %=��,
� >7  m
��0����,  ?���0( �=��I	|W/r
	����(+���F �D��
��<, �  ���# .��� .
� ����2 ����U7�=��5  � ���� %=��,
�

� �=,
#��0�'F����D� �,
��	(�,
P���*� ��
��$	  � ���� %���� .-��0� %=
%��=,� F��� �=I	 pH  �^r�� %=� -����� �,��,  �� 	�V,
�
�/�
��� .

 ���/��=C � �
�#*
0 
�'0�7 ��Y _#R J), ��$	 %=�
���  � 7��/��=��C � 0��#*
 ����
���0 
��#R����$	 7 ���Y _
��(_k  �8�	 3
	��D����	 3� �I	(%=<, J), �
�#*
0 ���� 

 � 7��/�=C � I#R	 �
v�Y���� �B�� �� _�3 ��C �(�	 -�G�F 
� �� �2�� 
����#�� 

���=�C � �
�#*
�0 
�� J��R	��� �� 3��
G
H�(7 ��� �#�2 3
I��#	 7 3`
)�� ��%���� =�,� � ��	  � 7

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

78 �(r� 	 s�% Ht� ��uv� +*�#��� ... dx.doi.org/10.22093/wwj.2017.87981.2418 
119

����� � �� 	
�� Journal of Water and Wastewater 

��� ��
���� ����� ����� Vol. 29, No. 3, 2018 

�/��=C � �
�#*
0 ��#�<	  ��#�2 
� ������Y��=���	 �� d
.-0� �#��� 

[1	�;JK '7;8 
0 ��(2�/�	 -���B(�	 �
�<,(F���D� 4
��#5� =���(	����B( �

*� ��
$	�V,
* %�(��07�,
R,� T	��� ��(8	 7��9(.� �� ���U7 
� 3 7=2 ��U7 
���� dNTU W=I	 7 ��#2
��
��7 O7��7�#� 


0 7 6��U =�  �
B	��	 ��,
F �7�BR�_
��#5 7 �� 7 _�� =D�	(

�#2
����
�����2����<#R� 7 3 
��j, '����� �� ��
��$	  � +���/�
% 7� � �� ��
���� -������ ��
��$	 �� � 7����	� 
����� ����?��
��� 6

0�27�
�� 
j,  
 (��  ���
0=�&	 +
j, �
	�
0(-��=&� 3� ��� 7
 7�H � ��	(�,
����� ��U�� 
�� .=||����* =�C �(7 ��  ��#�2

��G��d\r��� +
?,� =C ��G
H� 3��(��
� +
�?,� '�B��� ��
�=�
% 7� ��Y 7�V���
���,�,
�.(�����-2��� 
����]�H
G 7 ��
�	�� 7�H�-0� 7�QP�I#R	 ���(���� d�
�2���� 
��� 
�U�

-2�� 
��.-��[F =���*  �2[	 

References 
 Bartram, J., Cotruvo, J., Exner, M., Fricker, C. & Glasmacher, A. 2004. Heterotrophic plate count measurement 

in drinking water safety management: Report of an Expert Meeting Geneva, 24-25 April 2002. International 
Journal of Food Microbiology, 92(3), 241-247. 

Daneshian, B. & Pirouz, B. 2013. Diserete event systems simulation with arena, 1st Ed., Lahijan, Iran: Islamic 
Azad University of Lahijan Pub. (In Persian) 

Eniola, K.I.T., Obafemi, D.Y., Awe, S.F., Yusuf, I.I., Falaiye, O.A. & Olowe, A.O. 2007. Effects of containers 
and storage conditions on bacteriological quality of borehole water. Nature and Science, 5(4), 461-477. 

Khaki, G.R. 1991. Research method in thesis writing publisher, 1st Ed., Tehran: Baztab Pub. (In Persian) 
Kumpel, E. & Nelson, K.L. 2013. Comparing microbial water quality in an intermittent and continuous piped 

water supply. Water Research, 47(14), 5176-5188. 
Ministry of Energy. 1997. Executive order regulation & the general conditions of the water & wastewater 

tariffs, The Approval of Energy Ministry ; No: 43344/23/10, Tehran. (In Persian) 
Momba, M.N. & Notshe, T.L. 2003. The microbiological quality of groundwater-derived drinking water after 

long storage in household containers in a rural community of South Africa. Journal of Water Supply: 
Research and Technology-Aqua, 52(1), 67-77. 

Nath, K.J., Bloomfield, S.F. & Jones, M. 2006. Household water storage, handling and point of-use  treatment, A 
review commissioned by IFH. <http://www.ifh-homehygiene.org>.

Packiyam, R., Kananan, S., Pachaiyappan, S. & Narayanan, U. 2016. Effect of storage containers on coliforms in 
household drinking water. Int. J. Curr. Microbiol. App. Sci, 5(1), 461-477. 

Ranjbar Vakilabadi, D., Dobaradaran, S., Kazemi Vakilabady, T., Tahmasbi, R., Ravanipur, M. & 
Farahmandnia, M. 2012. Bacterial quality of drinking water in Bushehr intercity buses in 2010. Journal of 
Fasa University of Medical Sciences, 2(3), 187-192. (In Persian) 

Research Center for Roads. 2012. Sixteenth issue national regulation of building in Iran, 3rd Ed., Tehran, Iran: 
Tose Pub. (In Persian) 

Saadeh, M., Beck, S. & Ngwenya, K. 2013. Optimal design of water distribution system to minimize risk of 
water main breaks in western fort wayne, Purdue University Fort Wayne, Indiana University. 

Samba, C., Baldeh, M., & Tuffour, K. 2016. Analysis of water pipeline breaks. World Journal of Engineering 
and Technology, 4(2), 220. 

Sobsey, M.D. & Water, S. 2002. Managing water in the home: Accelerated health gains from improved water 
supply, World Health Organization, USA. 

Stocker, A. & Mosler, H.J. 2015. Contextual and sociopsychological factors in predicting habitual cleaning of 
water storage containers in rural Benin. Water Resources Research, 51(4), 2000-2008. 

Tambekar, D.H., Gulhane, S.R., Jaisingkar, R.S., Wangikar, M.S., Banginwar, Y.S. & Mogarekar, M.R. 2008. 
Household water management: A systematic study of bacteriological contamination between source and 
point-of-use. American-Eurasian Journal of Agricultural & Environmental Sceinces, 3(2), 241-246.

Trevett, A.F., Carter, R.C. & Tyrrel, S.F. 2004. Water quality deterioration: A study of household drinking water 
quality in rural Honduras. International Journal of Environmental Health Research, 14(4), 273-283. 

www.SID.ir

www.SID.ir

