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Abstract  
In the first quarter of the year 2007, the number of rural laboratories had grown from 90 units in the 
year 2003 to 166 units, showing a 87.93% growth while the quality parameters in the years 2004 and 
2006 increased from 90.13 to 91.43% for residual chlorine and from 84.37 to 93.07% for lack of 
E.coli. Considering turbidity as the most important criterion, the indicator for acceptability of turbidity 
in terms of health (Turbidity <1NTU) reached 72.69% while its public acceptability and standard 
compliance (Turbidity <5NTU) reached 95.60%. Despite these achievements, there exist many 
shortcomings including inadequate samplings, delays in conducting tests, and retarded reports, which 
make it difficult to arrive at definitive judgments of rural water microbial quality. Other inadequacies 
awaiting immediate remedial measures include: lack of procedural documents for the special 
conditions in rural  areas, qualifications of the personnel on the ground, dispersion of rural areas and  
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the vastness of the country, inadequate monitoring due to shortage of specialists and their feeling of 
incompetence, worn-out installations and their improper maintenance and operation, and flaws in the 
recording and reporting activities.  The following provisions are recommended to be made in order to 
properly address these shortcomings: setting up a national specialized committee on rural water 
quality; development of chlorination units and permanent laboratories; compiling new standards and 
guidelines for mobile labs; efforts to exercising greater discipline in data processing, analysis, and 
feedback; empowerment and training of staff; translation and documentation of managerial and 
technical documents required, and exercising intelligent central controls and monitoring. 
 
Keywords: Rural, Drinking Water, Microbial Quality, Residual Chlorine, Turbidity. 

������� 
DM�� �� ��<�)� �" ����3>	 �<*�� *�	) ?�
1C%�	 �3�)� �� �" .

%
�	 ,)��3� CU234� !����I� �" ����3>	 *�	) ?�	 U�
\1 .�"

� �*(3� ,y��	 �" �� �0��,��J� "���3
�)� o���� "
G��
�� �
�

 �� ��	��F�	
1 �� *���1 C%�	 i*�	 �3�\�> "�9����  �" 

G�" !	
 ����I� �	C%�	 �*9 �"�/� ��� %�\�> !��J� 
� �3�)� ���\� .!	

�

 C����� �&�	
B �" �3�)� %�\�> 
_�	*� i@�]nnn �	

�	 �" C
�� 
D��2� ){nnn *�2� �" C
�� ]n?
 	V �" ) 
�� �	;� zn

�� �	;
� 

�� �3B
< 
}� �" "�9 ]E[.
�")*

(� �3

�)� C�*

9 �

3�< !�

����\� !	


B !��

B �	 !	

 � C����B	
:> �"	���8 !"	*\1 �	 ~�
 ���
� F
� �
� %J&
� �� %�	 

3I

�� ) *

��	" i
3I

� o

�@� ) U

�	�� C�G3&

J0" ��&

�	

 �
� H�
X�	 "�
8 �<*
�� !������ ?���1 !	
� �� ���/3�0�\B �	 C*
��"
 

/� ) �"��3�	 o�
� ��
� ,��
A ?�
�� �	 !

�< "

�< .*
�	) ?
�	

 O�:3
9	 !��)�I
� �
� �� "	
B	 ~2N	 �� ����3>	 p

� �" C*
��	"
 �2(� "�""�� �*���� "�9]][.

O�

� �" ��I

� ?�&

� ) ��

�� !���

9
� ?�


8� �

��  


�
EzT{ "	*

\1 C��I

� %

�\�> ��
�X� �	 C]z/]]�" 


�� ��

�2�� 

k{E{[ �"�� ?��� �3�)� �JW= *
�	 .%
�\�> �
� !���3
�)� ���
9
 �	 ���]nC��I� �	���8 z{][T O"�
\� �3�\�> �� �JW= nz/]E

2��%�	 �"�� 
�� ��� ]z[.
O�� �"EzT{ 
� ¡0�� C{S��
� %�\�> �� !���3�)� �	 *A�" 

�	]n�� �	���8 S/Rz�
� !���3
�)� �" ?��
� %
�\�> �	 *
A�" 
�	 ��� %�\�>]n�"	" !�
> "�
8 �" 	� ��I
� �	���8 %
(1 C*
�	

 �39	" �	
= �@-�B ) �� ,��*8 �9�  *�	 ]S[.C

G�" 

�J\1 ��
 O�� ?�	 �" CkS) �� ,��*8 �	 ��I� ���3�)� %�\�> �	 *A�" 

�"�� �	"��8
� �@-�B *�	 .K�	;
< �
��  

� �
� %�	 �0�� �" ?�	
 �\��1 D��� i
3I� ���� Q����
� 
3B" C�\
��1 !;�� *
(3� 5
2� ZC

1 Asian Development Bank (ADB) 
2 United Nations Development Programe (UNDP) 

�������=	 ) ���� ����3>	 C!"�W3=	 ���&��� *(3� 52� `������ )
%

9	*/� ���

/>a

�)� %

�\�> C!�/0�

� �" �	


�	 ���3ERRn )

]nn] ~�1
1 �� RSR/]S)ESS/]z�" ) %
�	 �"�
� 
�� ���2�� 
C�*9 "�� ����� �$P� )" 
�Tz�	"��
8
� F0�
� �� �	 �
/�� *A�" 

�"�� *�	 .O�
� �" K�	;
< ?
�	 !��J� 
�]nE{ ���3
�)� %
�\�> C
�� �	
�	]S{/]E%B�� *�	�8 ���� 
�� ���2�� ]{[.
�� � ��������3�)� ��

/� �
� �9�  %(1 !�	 !

�<EEEzT 

C��M �P2�zTR] CO�P3�	 '8 
3��2�� Snn 
3� �	;� �;
4� ~
\��
 ) �
�8�RETz ��J
9 
3��2�� �
� H�
X�	 �
� �
���1 *
�� .O�
� �"

EzT{ 
� ¡0�� C[EE 
3� ���2�� ���3
�)� �� *�0�1 %�B
� ~\��
 ) "�

X�	ST[ 1 ) O�W

(3�	 �� ~

\�� 


3� ��

�2�� �*

9 �

���

%�	]S[.

� O�
� �" ��I
� �� ���
> #
� ;3�� K�	;< ���	Ez[z C

")*
� C��I
� ���3
�)� �
4� ��
�� "��
� �

9 �� ?���
1 !	
�
z/TR] %
�	 �*9 O�W(3�	 ��I� ����� �	 �� ~\��
3� ���2�� .

O"�\� �	*P� ?�	E/E%
�	 �"�
� ��I� �� p��W� 5� *A�" .�"
�
�� ���� ?�	 �� �����
�� !�� O"�
\� ��/
� RS*
A�" )E/Tz[ 


3� ���2�� ~
\��(F
/� C���3
�)� �

9 �� ?���
1 ���
�� ?�

1
�"�� *�	 .O�
� �� �" ��I
� ���3
�)� %�\�> ��&3�	 ��)z{/]z


�� ���2��(�*
9 O�W
(3�	 �G��
8 �� ��	
� C�3
�)� 

� C?�I
�
 ")*� �" ��=�En{ %�	 �"�� �)� �" 
3�0 .��	

� ?�G���� ��y�
� 

����  O�� �" ��I� ���3�)� �� p
WEz[z CzT
3� �
� ~
\��
���	" ]k�1S[%�	 �*9 �J��(� ~\��
3�]k[.

!�/0�
� �
� ��I
� ���3�)� �\��> �G��8 !������EzT{ �
1 
ESnn ��  ) ��I� �3�\�> ,y�(1 ) ,
>�/� ��(0 �� �
� ����

 ��y�� *9�nS/n%
�\�> ) *
A�" {[/]zo
B	 �" 

�� ��
�2�� 
ESnn O)*> #
9 �� E%�	 �*9 �J��(� ]k[.

3 United Nations Economic and Social Commission for Asia and the 
Pacific (UNSCAP) 

4 World Health Organization (WHO) 

����� � ������� ���	�
 ��
�



25

(��)���\��> �G��8 ���� "�)�
� !�/0�� �� ��I� ���3�)� EzT{ �1 ESnn 

( � 
0� / ��)i@	� ��� h��j��(

EzT{ ]RE/E]]S  

EzRn RT]/E]z]  

ESnn n[S/E]]S  

(��)���/38��
�� !�/0�� �� ���3�)� �
9 �� %���� O
3�� !EzT] �1 EzT{ ]S[

�� E �5'� ��D� ��D� ��D* ��D6 

���L� �k�+ 

�0 H8�� ( �

��D* 

��
��� ��GI����� ��� {z{[{TEnR Rz/T[+

���9 ��GI����� ��� z[z{zkSk[T/][+

���� ��GI����� ��� nEnEEEEn

2�3&� ," <.7 �/� l 0 Nm�m� �m6 �?? �/6D+

!��< ��1���
2� ��G3�" kEk [k{ EnnE EzTz Ek/zT+

�\��� ��1���
2� ��G3�" k]R[ []EE [{k{ T]kE ]n/R+


�/�j$ � ," <��+ 2�3&� c <��+ ?N�� BNB? D6?? N?** 6D/��+

��l� Ha�!�$ �a0 �� af� � (��-$ p+�8,0 � ,�1 ��7/ 

7 ���� 


�	 5��� |�  ���� �" !*
����� w$
� ) �G��
GM ���
���	 
� �	q<
�� ,��*

8 " C���

�� ��

�� �5

�	��

���� C�	
�3

�	 C�

9�  ) %


���1 
}�� )" �	 %���� 5��� C%��= ) ���
�� %�@
� 

� !�	q
<
���\��� �3&>
� �� ���0�3� "
�2�� �	 ���
3I� ,)��= *����.

,	
��
4� 5
�2P1 ) ���
���9 !�/B*
� �� �� �� %���� O
3��
 \��> �" �� �	 �9�� �39	*/� ��9�  %(1Cg�P� ������9 U\
-

 %��0)	 C,�= )) ,�
����	 ) �/����	�1 ���	 
� H�y !�/�	*=	 !*��
 "


�2�� �G��

GM ) ,�&

���1 !*

����� �	;

�� ?�

�\1 H�X�	


�

 �� H�X�	 �� ������� �
���X� C*
�� !*
��B*� ) 
�3&
� !�/�	*
=	 

� 	� �� %���� �� %�	 ����� ���	 �	*P� ?��\1 ) !�	"
� 5
�	�� 

� ) ������9 C���;�B p
W
� %�@
� ) ?�
�\1 �
�
�� �" 	� �*
���
�� O
3�� �� O��\3�	 �� ) �*���9� *���][[.

%
��P1 �" K@
1 

� �);
B	 CF
/� ?
�	 �*��
�� H�X�	 �� !	
�
 ��
�� "��
� !�/38�
�
�� ) �	;�	 �\��1 C������� !�/����	�1 ) "	*\1
 ���
9 ��	;
B	 ) ��

2� ��G3�" �� ,�&���1 ����1 ;�/X1 C��+��

���� p*� �� ���3�)� ���� !�/��GI����� "�X�	 ) %��� !�/��GI�
 ) ?���

1 ���

�� ���

�1 


� �1��

}� 
��

� ) 5

��� �

9�  ) ��
P1�	

 ����
� �" C����1 ,�&���1 ���� !�/3�
9 !��� !���*
9 �"	" �	
= .

O)*> o��$�]CO�� �"EzT{ �� %
���� 
� ,��}� ) ��	"�*�< C


/� �� ~�1
1 �� ���3�)� �
9��	 !

�<RkSS ) ��

2� ��G3
�" 

Ekk �� H�X�	 ���� ) %��� ��GI����� %
�	 �*
9 ][[."	*
\1 ?
�	
 O�
� �� �&��P� �" ��GI����� ) ��
2�EzTz ~
�1
1 �
� CEkkT )

kS %�	 �3B�� ��	;B	 *�	) .O�� �"EzT{ 
� ¡0�� {S/[k*
A�" 
�	"��8
� !���3�)� �	 C����
�� ,�&���1 �	 �
2� �9�  %(1 ��

 *�"�� 
�3&�)5�9E(��
� D
� �
� ��
2$� o
B	 �
� �
>�1 �
� )
�
� 

}� "��
� ��3
�
/9 

� !	

� �
�
��� ��GI����� ?
�	 *
9��

 78�9z]/n��*9��)5�9].(
�	

�	 !���3
�)� �" �@
-�B ) �� ,��*
8 ���I
�  ���
�

 �� ��I� 

� ���
��
�� ,��*8 ?�	 %�
�*� �� *�"{�
1EnO�
�
D� D� �	 ��� �*9 £���1 
G�" ������ �� ������ %�	 .?�
� �"

 O�� ���> ?�	 �" ���> %
�� �3�
�*� ,y�(1 ) �� ��
�0�3� ~
0�N
 ���3�)� �� ��	��� ;�
�3� ,�&���1 %��� ����39 �\��1 
� �"��

%�	.�
� ���3
�)� �@
-�B ) �� ,��*
8 u�(0	 )*� �" )
��	 �	 
)
�� ,�	�)C�
�� ) �/����� �" !*> U\- C%
���� O

3�� !�/38�

 �	

�� �
� %���� O
3�� �" H�y ,��2�� FX� "�J�� �� ) H�X�	 H*�
 ���3

�)� �


9 �� %

���� 


� ��	*

�� ,��

}� �" !*

> U\

-

"�� "�/I� .���
� ?�	 �� %���� %�
�*� ?38�� *���}� p*� �� 

�������	�
 ��
������ � �� 



26

0

20

40

60

80

100

1383 1384 1385

 
�	
���	"��8
� !���3�)� *A�" ����
�� ,�&���1 �	 
�3&� ���
2� �� ��*��9 

0

0.2

0.4

0.6

0.8

1

1383 1384 1385

 
�	
��78�9 �9� ��GI��������3�)� ��
��� !�/��3�
/9 
� !	�	 �� 

(��) q����3�)� !���� !�/3�
9 �" �*9 H�X�	 %���� O
3�� !�/����� "	*\1 ) ��� !�/0�� �� Q`la �1 Q`lf ]En[

h��/� �qrs �qrt 

��
��� slsQ` ZQQjtt 
�X��
2� jsshsa` QZaQhahh 
,�)*� Qt`lsa Z`ZsQl 
������9 fhhs ZsZZl 

��> lZtfaQs QZlst`QZ 

	�	 ) ���3�)� �
96�!
��W1 �� %���� O
3�� !���� �	 ?9)� 
*9 H�X�	 ��I� ���3�)� �
9.

��P��Q� #�� 
C�	

�	 !���3
�)� �" ��*���9� �� ��
��� %���� ?��\1 ��}�� ��

 �=�� 
2� C,�)*� 5��� |�  ���� �	 K���9 C�*��� �
�
��� %�\�> 
)HPC(���B*

� �<"�

0� 78�

9 C)�2���I

�
9	!�

 ��
<()

����	*�&�	 5�&��3  )���	 �)ORP ( %
���� "����� ?�
8� �" ��
 ���/> ������ ��*���9� �� %9	*/� ,)��
= !�
����\� �	��� ��

 %

�	 �*

9 ��

A�1 ]T[.���GI

����� �	�

1 ) ,�

����	 ~&

� 



� C���3

�)� �@

-�B ) �� !�/3�


9�=�

� 


2� 5

��� �C�*

���
 ) ������9 78�9 !
3��� K���9�2���I�
9	 ?�
�\1 ) !�
 ��
<

*9 �*�;<
� ���\� �	��� �� �� ,�)*� �	*P�.
�\��> 5=	*
� ) �
9�  %(1 !���3�)� ����1 Co�P(1 !���� 

����� ,��2�� FX� ?�
�\1 �
2� "�	*��3�	 ���	
� C����� ) !�	"
�
*�"
< ]R[.���� �" ��O�
� �" ��)�
  ?
�	 ���EzT{ 

� �);
B	 C

E]SEkSkk C�X�

�
2� "��

� ]EE[nn K���

9 ��

��� "��

� 
!
3����2���I�
9	 ) !� ��
<]z]RET ,�)*
� "��
� �" �X�
�

Ekk ���� *�	) �H�
X�	 ���3
�)� �@-�B ) �� !�/3�
9 ���GI
*

9 )O)*

>z.(�=�

� 


2� �X�

� �" ��

��� "	*

\1 ?

�	 �*

��� 

h �/)( �(

h �/)( �(

����� � ������� ���	�
 ��
�



27

S]

1	
B *

A�" %

�	 �"�

� H�y 5=	*

� �	 
.�0�

� �" �

� "	*

\1
 �
� ,�)*
� ) ��
��� !�/����� ~
�1
1Ek/]k)[k/ET*
A�" 

5=	*� �	 
3�� �� H�y !�� *9�� ]En[.
�=�

� 


2� �X�

� ��

��� �


/� �

� �*

��� %

�� �	 !


�< !�

�

 
3��3B)
3��
�	 !�/��G3
�" '
��1 ��y�� 
1	�1 �� �� ���GI�����
�X��	) �� C*��9 *
9 H�X�	 .K)� �
� �
�
��� ��
���MPN �
� )

�
/� �	 !
�<R�1E{) ��
��� %I� ����� �� H��1 �0�
�3�	 5
�	
�
 ,�)*
� !�/��G3
�" D
�� �
� ,�)*
� ��
��� ) !*
���1 )|�
�

 ��I� �� O�3�X�"HACH)WTW H�X�	 *�"
<.

*�RQ0 � C7 �� 
�� H�X�	 �	 5A�� �� ��
��� %���� �� ~&3�� !�/W8�9 !�
/���

 ?�
�\1 ) ���
���9 !
3��
� �	*

P��2���I

�
9	 �X�

� C!�
 ��
<
�=�

� 


2� ) ,�)*

� !�/0�

� �" �*

���EzTz CEzTS )EzT{ �" 

O)*>S%
�	 �*9 ��\�� .�"	" ��
�	
� *
�)� CO)*
> ?
�	 !�
�
 O�

� �" �� �

�
��� %�@

� !�/W

8�9 !�

P1�	 ) "�

J/�EzT{ 

!�/0�� �� %J&�EzTz �1EzTS ���8 �� %�	 "�/I� ���
� �
� !
78�9 !
3��� �	*PB !��I� !�/W8�9 ?�G���� ���2���I�
9	�

�=�

� 


2� %

���2$� ) !�

 ��
< ��J

9 �" �*

��� �� �

���1 !�

�
 
3&< �" ���3�)� �]/n�1T/n�2�� O�
� �" C

3�0 

� H

<EzT{ 

O�� �� %J&� EzTS ~
�1
1 �� {k/E)SR/n�
3B�� *
9� *
A�" 
%

�	 .�

�G���

e ?e m�/W

8�9 m��I��

�� %��


9 �� ¤

�
r
�3�)��¤=�� 
2e �4� �" ��)�  ���� �" ¤�*���Sz/RE�
� *A�"

 ���\� p	
(�	Rk/k78�9 m
3e�� �	*PB C�2���I
�
9	 !�
 ��
< 
n[/Rz��

�\� p	


(�	 �

� *

A�"]n/k��2$� 78�

9 )

� %

" �	 ,�)*e�¤39	*/� ��<*)�	 

3�� NTU E(kR/[Ep	

(�	 �
� 
��

�\�nT/]]0�JP� 


}� �	 )

� "�	*��3

�	 ) ¤��

�� %)�	 


3�� 
NTU {(kn/R{���\� p	
(�	 �� *A�" Tn/S�"�� %�	]En[.

!�
�J� 

� %
9	*/� ���
/> �����
� "�
���� !	


� H�y g

9
 �=�� 
2� ���� ���  
� C�� ��
��� %�@� ���	
�  ,)��= �*
���

 ���1 ���� �	 � zn5=	*� �	*P� �� �P�=" {/n�2�� C
3�0 
� H
<

�

���� �	 


3�� ,�)*

� NTU E�	 �� %

B� 	


B H*

� )NTU {
%�	 �*9 U�
\1]T[.
�	 ?�	 �
�
��� %���� �J&� %�@� !���<

 !�
/������ ���
9 K�	;
< �	*
PB �
� �
� %
�	 ���3�)� �
9 ��
"�	" ��	�4�� ���3�)� o���� �	 �� �� 'J1
� ��
���.

�&��P� %�" �� �2� !�/W8�9 ���
/> �����
� "����� �� �*�� 
�� ��
��� %���� ������	 !	
� %9	*/�)O)*>{(
G���� *�M 
�

 ���3
�)� �

9 �� �
�
��� %
���� C�
2� ��
�P� �" �� %�	 ��
 
3&
< �
�	 C"�	" �	

= �0�
� %�\-) �" C��I�����
B %J&
� �
� 
�*
9 "�
� !�/W
8�9 
_�	*
� ) 5=	*� 
�"�P�)!�/2�
9z)S(�
�

 G��
�� �

� %
�	 %
�\=	) ?
�	 !�
��< C�*

�� %
�" �
� !��I
� ?�
 �" ) �"�
J� �	

=
� ��I
� ���3�)� o���� ����1 �" C�0�� %�\-)

���  '
��3� ) ��
8 #�$
� �
� �� �
�
��� %���� C�/��3�	 �	 !	
�� O;�1 *���.

6��&��� ���� 
���
� ) O

3�� �
4� �" ���3
�)� !�
��� !�/3�
9 %�\-) 

�
��� %���� "�J/� ����� �$P� )" �" �� �EzT] )EzT{ ��I
� 
�� 
2� U�
A�1 �" �"
�
9
� U\
- "�	�� �� *�"

 5
�"�
� ?���

 O�

� �" �� �

�
��� %

���� !�/W

8�9EzT] ) 7

P� ��

+��
<"��
B
,�&���1 ����1
) "�J�� C� !�/��G3�" �	*PB �� C��

2�

 �� C*���	�1 7W43� !)
�� "�J�� ) !��38�� !����G�1 �J&� ��� 
O�
� �" ���+�� U\- ) ,*9 �� )EzT{ %
�	 �"�
� �	

=
� ;
�� 

]EE[.�/38�
�
�� "�
J/� �
� O�
� ?�� �")��	;
B	][zE ��G3
�" 
) ��
2�[k!�/0�� �� ��GI����� *�	) EzT] �1 EzT{ (~2> )

�P$�� ) !"�3� U���� %���&� ) �>�1 �� %���� ��-�� �� !	
 ����
� �� �� !�	q< " �>�1 5��= !�� %�	 �	
�� �4� ?�	 ��K@
1 

"��8��

� ) 5

�2(1 CK�	"


  C*

�0�1 �" g�J�

�	 O�

��	 !	


�
�

  ) U

A �" ��

����� ?38�

� *

���	�1 C,�

�@�	 �

3��� !;

�� 

FIM C���3�)� �� %9	*/� �WW41 ) �\��1 *�)� �	 ��9)� �	*�	
��  	� ���3�)� �
9 �� %���� "�J/� %�	 �"�/� !)�.

(��)s�!�/W8�9 !�/0�� �� ���3�)� �
9 �� ��
��� %����Q`l` �1 Q`lf ]En[

�� E �5'� �qrq �qrs �qrt 
�0 H8�� ���L� �k�+

 ( ��qrs  

!
3��� �	*PB�2���I�
9	 !� ��
< *A�" `j/lafQ/sQtj/s`fh/Q+


2� �=�� �*���  *A�" Q`/stsa/sta`/sQas/t+

,�)*� *A�" �a`/saht/sfQj/Q+

�������	�
 ��
������ � �� 



28

��) (t������� �" �� ��
��� %���� ������	 "���� ����� "��� !��*]T[

H�@3))�!�(h��/� 
!-� +�'�� �k�+
j$ �.7�
' H�!�$ 
0 7/�' 

�	 
3��fttt Rn�0�� 

?��fttt �1 Qtttt R{�0�� 

�	 
3I��Qtttt RR�0�� 

�	 
3��fttt Tn��8 

?��fttt �1 Qtttt Rn��8 

�	 
3I��Ennnn R{��8 

�	 
3��{nnn [n'��3� 

?��{nnn �1 Ennnn T{'��3� 

�	 
3I��Ennnn Rn'��3� 

�	 
3��{nnn knU�\- 

?��{nnn �1 Ennnn TnU�\- 

�	 
3I��Ennnn T{U�\- 

*���3� 
I $ +'�@� �7 � �0 � H
'�,0 
� ,) h �/ � +�3-"�  0 P8A-� pu��-� +'�E' 0 h��/� � ��'+�0H�' c��� H�+ �.

98.71 99.02 99.61

91.43

71.6

74.9

90.13
90.94

73.77

60

65

70

75

80

85

90

95

100

1383 1384 1385

(�
k

�+
)c

��
 �


b 0
�j

$H
�0�

jA
�v

1 



�-�.�0 w�<� �� �-�3$

�	
 q������ �=�� 
2� %���2$� 78�9 !��I� ?�G���� ) ���I�� C!�/0�� �� ���3�)� �
9 �� �" �*���Q`l` �1 Q`lf 

h �/) �((

����� � ������� ���	�
 ��
�



29

98.51 98.68 99.04

93.07

68.3

73.9
71.38

84.37

91.81

60

65

70

75

80

85

90

95

100

1383 1384 1385

(�
k

�+
)


0�
	�

�H
�0�

jA
�v

1 



�-�.�0 w�<� �� �-�3$

�	
s������ 78�9 !
3��� �	*PB %���2$� !��I� ?�G���� ) ���I�� C�2���I�
9	 !�/0�� �� ���3�)� �
9 �� �" !� ��
< Q`l` �1 Q`lf 

x�O)'�� 
��������9 ��*��� � ��� 9 ��*��� � ��� 9 ��*��� � ��� 9 ��*��� � ��� ....����....))))����������������((((....""""”���	(���	(���	(���	( ;1"�� ���!��� ;1"�� ���!��� ;1"�� ���!��� ;1"�� ���!��� """"....“<=>� 6�7��$ <=>� 6�7��$ <=>� 6�7��$ <=>� 6�7��$ ����������������?��@ �!�*5 6�78��) �?��@ �!�*5 6�78��) �?��@ �!�*5 6�78��) �?��@ �!�*5 6�78��) �) .) .) .) .
��%
��%
��%
��% 6�� 6�� 6�� 6������������������((((

AAAA����B�� B�� B�� B�� �CDE�CDE�CDE�CDE <<<<....����....))))����������������((((....����F����F����F����F ���!��� ���*@���!��� ���*@���!��� ���*@���!��� ���*@ �����9�) G�� �9�) G�� �9�) G�� �9�) G��.H$�� I���8!��.H$�� I���8!��.H$�� I���8!��.H$�� I���8!��
��4( �
��4( �
��4( �
��4( �....

��������
���� ���% JK�� 
���� ���% JK�� 
���� ���% JK�� 
���� ���% JK�� ....))))���L���L���L���L((((....62�J#62�J#62�J#62�J# &��M@�� N��!� &&��M@�� N��!� &&��M@�� N��!� &&��M@�� N��!� &0O"� � P	-� ��	MQ 0O"� � P	-� ��	MQ 0O"� � P	-� ��	MQ 0O"� � P	-� ��	MQ����������������<=>� � I���8!�� �!R) �<=>� � I���8!�� �!R) �<=>� � I���8!�� �!R) �<=>� � I���8!�� �!R) �
���� ���% JK�� �����
���� ���% JK�� �����
���� ���% JK�� �����
���� ���% JK�� ����� ����


��4(
��4(
��4(
��4(....

��������B�(���	-�� � 1���2� I��2E �!R) B�(���	-�� � 1���2� I��2E �!R) B�(���	-�� � 1���2� I��2E �!R) B�(���	-�� � 1���2� I��2E �!R) ....))))���L���L���L���L((((....S�� )�ODMQ T��J# S�� )�ODMQ T��J# S�� )�ODMQ T��J# S�� )�ODMQ T��J#�������������������!��� +=U�R � +% &�4!K�@ ���!��� +=U�R � +% &�4!K�@ ���!��� +=U�R � +% &�4!K�@ ���!��� +=U�R � +% &�4!K�@ � +% ��2*4� 1K�@ �� +% ��2*4� 1K�@ �� +% ��2*4� 1K�@ �� +% ��2*4� 1K�@ �

�	8K +=U�R�	8K +=U�R�	8K +=U�R�	8K +=U�R....

5- Asian Development Bank , United Nations Development Programe , United Nations Economic and 
Social Commission for Asia and the Pacific & World Health Organization. (2006). Asia water watch 
2015, WHO , ADB , UNEP& UNSCAP. 

LLLL����4�4� 4�4� ****+���F ���8� 0��2+���F ���8� 0��2+���F ���8� 0��2+���F ���8� 0��2 ....))))��VW��VW��VW��VW((((....�	8K +% ,��F X�> J!*� T��J# �5=E�	8K +% ,��F X�> J!*� T��J# �5=E�	8K +% ,��F X�> J!*� T��J# �5=E�	8K +% ,��F X�> J!*� T��J# �5=E
��4( �
��4( �
��4( �
��4( �....

VVVV����� I��Y� �!R) � I��Y� �!R) � I��Y� �!R) � I��Y� �!R) +=U�R � +% 1@�24� �+=U�R � +% 1@�24� �+=U�R � +% 1@�24� �+=U�R � +% 1@�24� �....))))����������������((((....���!��� � &�4@ +=U�R � +% 1�-�K S�!*K � I��Y� ���!��� � &�4@ +=U�R � +% 1�-�K S�!*K � I��Y� ���!��� � &�4@ +=U�R � +% 1�-�K S�!*K � I��Y� ���!��� � &�4@ +=U�R � +% 1�-�K S�!*K � I��Y������ +% �Z�2*4� 1K�@ � +% �Z�2*4� 1K�@ � +% �Z�2*4� 1K�@ � +% �Z�2*4� 1K�@ 

�	8K +=U�R�	8K +=U�R�	8K +=U�R�	8K +=U�R....

8- World Health Organization. (2006). Guidelines for drinking water quality, WHO , Geneva. 
WWWW��������[[[[
���� �!�*5 I�\�\]( � )��2��!�� �"�
���� �!�*5 I�\�\]( � )��2��!�� �"�
���� �!�*5 I�\�\]( � )��2��!�� �"�
���� �!�*5 I�\�\]( � )��2��!�� �"�) .) .) .) .��VL��VL��VL��VL .( .( .( .(�4�#^���4�#^���4�#^���4�#^�� 6��M@ )��2��!�� ���2���@% +% ���O�� &6��M@ )��2��!�� ���2���@% +% ���O�� &6��M@ )��2��!�� ���2���@% +% ���O�� &6��M@ )��2��!�� ���2���@% +% ���O�� &�_���_���_���_��
��4( �9��4� G�� �
��4( �9��4� G�� �
��4( �9��4� G�� �
��4( �9��4� G�� �....

�_�_�_�_����9 �&)�*` 9 �&)�*` 9 �&)�*` 9 �&)�*` ....9 ��a]� �9 ��a]� �9 ��a]� �9 ��a]� �....����....9 �&2Mb� � �9 �&2Mb� � �9 �&2Mb� � �9 �&2Mb� � �....<<<<) .) .) .) .���������������� .( .( .( .(”�	8K ���!��� +�@ +% ���O�� 1�-�K �	8K ���!��� +�@ +% ���O�� 1�-�K �	8K ���!��� +�@ +% ���O�� 1�-�K �	8K ���!��� +�@ +% ���O�� 1�-�K ....“6�4� �D� .��M/ 0�c��6�4� �D� .��M/ 0�c��6�4� �D� .��M/ 0�c��6�4� �D� .��M/ 0�c�� �) &��)�� �) &��)�� �) &��)�� �) &��)��

�+=U�R � +% .H��+=U�R � +% .H��+=U�R � +% .H��+=U�R � +% .H�
��4( 
��4( 
��4( 
��4( ....

������������9 �&)�*` 9 �&)�*` 9 �&)�*` 9 �&)�*` ....))))����������������((((....”d��%d��%d��%d��% ���	( � ���*@���	( � ���*@���	( � ���*@���	( � ���*@ �4
E�@ �4
E�@ �4
E�@ �4
E�@ ���!��� +�@ +% 1�-�K &���!��� +�@ +% 1�-�K &���!��� +�@ +% 1�-�K &���!��� +�@ +% 1�-�K &....“9999....1"�  e�]� � +%1"�  e�]� � +%1"�  e�]� � +%1"�  e�]� � +% ������������ �����A�A�A�A�����V�V�V�V....

h �/)( �(

�������	�
 ��
������ � �� 


