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ABSTRACT

Background and Objectives: Aydughmush dam was built on Aydughmush River at !"km in

southwest of Mianeh City. The dam is multipurpose and its main aims are the spring floods control,

supplying potable water for villages and providing irrigation water. Different pollutants which

probably discharge to the river finally enter to the dam reservoir so; this study focuses on evaluating

the quality of the dam reservoir.

Materials and Methods: In this cross sectional study standard field parameters including dissolved

oxygen, temperature, Biochemical and chemical oxygen Demand, Most Probable Number of

Coliforms, Fecal Coliform, Turbidity, Total Dissolved Solids, Total Solids, pH, conductivity and

others were measured at eight different stations during the spring and summer in 2010. Sampling

points were selected on the basis of their importance.Water quality index was calculated using water

quality index calculator given by National Sanitation Foundation (NSF) information system.

Results: The highest value of WQI of the samples was 84.89 in A3 station in July while the lowest

value was 67.96 in A2 station in May. The lower value of WQI has been found mainly due to the

slightly lower value of DO in the dam reservoir water. Most of the water samples were found within

Good category of National Sanitation Foundation Water Quality Index (NSF-WQI). Comparison

of the measured parameters based on the sampling stations and various months by variance and

t-student analysis showed a significant relationship for some parameters(P<0.05). Nutrient budget

determination indicates that the concentration of phosphate, nitrite, nitrate and ammonia at inlet are

higher than outlet of the dam reservoir.

Conclusion: The calculated (WQI) showed good water quality. Based on the results of NSFQWI

calculations, the dam reservoir water quality is suitable for various purposes
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*H\1AFf )9+ *$ ¡"#ÜÜ$ QR (A )+A"*$ 28#C8 2- 2',8*$ c]ÜÜD

)"9+9 (A V9,ÜÜUZ' 0EA#k +" 2ÜÜO,P+" 0�ÜÜT ),D+" *ZÜÜ[$

�P? )+A"*$ 2ÜÜ8#C8 !,qZÜÜ[PA = "A]H/ ¡]ÜÜ4 !+A#P" ,/ 2O,P+"

]4 +#l' )*Z'#:&G 9" +" !,qZ[PA 24 ¡]4 )"9+9 +" !,qZ[PA
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!"#$ %&'$ �(( )ÜÜ* +((( !, -).'ÜÜ/01 2ÜÜ3 ¡4C15 C25 C36

7889* :ÜÜ3 ;<=&> !, -).'ÜÜ/01 ?0 = 4A15 A25 A36:ÜÜ3

201!1 29@)A$ ,!"ÜÜ$ %)B-).'ÜÜ/01 C89D"$ E=:< !, F:ÜÜ0,&G

%!1,&H 2I"JI %)B-).'/01 C89D"$ + KLM !, = C31 -:0,&G

FC31 -:M -,1, N0)JI %1 -!1"B)$ 2OPI %=! &H -:M

NSFWQI Q>)M ¡RS ;T8U ;$"JV %)BQ>)ÜÜM W)8$ X1

%&'JU YZ[O$ %1!1, ,"<"$ %)BQ>)ÜÜM &.0, 2H C\ÜÜ/I

%)B2]^O$ F4+�6,&8G;$ !1&D -,)T'ÜÜ31 ,!"$ &'ÜÜO8H = -,"H

;'_1! 2H = 2'ÜÜM1, %1-,)ÜÜ3 %&8G-X1:I1 ¡Q>)ÜÜM 701 ;T8U

C31 ;OB)U `)8P$ %1!1, Q>)ÜÜM 701 F:a'/B `&'ÜÜ3, !,

WS %,:V !1:ÜÜP$ NB)U bV)H ;G,"@S NÜÜ01cd1 2U %!"ÜÜe2H

%)BQ>)M &0X 2\3)#$ X1 -,)T'31 )H Q>)M !1:P$ F,"ÜÜM;$

;0)fI !1:P$ C0)fI !, = 2ÜÜ'd&G Y!"g ;B, WX= = h"ÜÜH&$

F:M 2\3)#$ 4+6 2AH1! X1 Q>)M

4+6

 Q>)M &0X ;IX= i0&j kw
i
= liQ>)M &0X kI

i
2AH1! 701 !,

¡Q>)M X1 -:$S C3, 2H %,:V !1:P$ `)31 &H F:ÜÜM)H;$ li

m\a$ %:aH2<!, � E=:< !, F,"ÜÜM;$ %:aH 2P\e RS C8T8U

-:M -,!=S NSFWQIQ>)ÜÜM %,:V !1:P$ `)ÜÜ31 &H ;HS

FC31

;H)0X!1 %1&H NnaÜÜ3 KH)D ;T8U %)B&'$1!)o ,:9* 2H 2<"* )ÜÜH

CM1,&H 2H h"H&$ %)B2a0cB K8@, 2H ;d&e X1 = RS mH)a$ ;T8U

= pf$ ¡;T8U %)B&'$1!)o CÜÜ3!, R)^'I1 ¡2I"JI &B N0)$XS =

Y)[I 70&*pf$ X1 ;I)$X Ü ;I)[$ q01&M `)31&H )fIS r"I 7889*

%)B&'$1!)o FC31 ;HS %)Bq8#$ ;I1:8$ 29@)A$ &B K0)ÜÜ/$ =

%1&H -,)T'ÜÜ31 ,!"$ %)B&'$1!)o K$)ÜÜM N0)$XS ,!"ÜÜ$ ;ÜÜT8U

%)B&'$1!)o X1 &.0, ;>&H = NSFWQIQ>)ÜÜM %&8G-X1:I1

CÜÜOf\0,!1 X1 2I)B)$ Y!"g 2H 2U ,"ÜÜH RS ;0)8J8ÜÜM"[0c8d

%&8G-X1:I1 = %!1,&ÜÜH 2I"JI +stu -)$ !"0&fÜÜM )* +stu -)$

K#$ !, ;[0&'[@1 CÜÜ01:B = pH W"ÜÜv ;0)B&'$1!)o F:I:ÜÜM

C#* CV)3 ��w�t 2xg)d 2H )B&'$1!)o &0)ÜÜ3 = %!1,&H2I"JI

,!1:I)'31 %)By=! )H = KP'a$ -).O0)$XS 2H ,!1:I)'31 q01&ÜÜM

F4z6:I:M !1:P$ 7889* = %&8G-X1:I1

�� ����!" !" #!$"%& �'()' #�*+�,-.�$ /�0123 :4 56�7
8()96��;

����� ���	
�� ����� ��	
�� ���
��������� ����� �
�

"��.��'��°�� "��.��'��°�� In �����

"�.�'��°�� "��.��'��°�� C1

����	
��

�� ����

"��.�'��°�� "��.��'��°�� C2

"�.��'��°�� "��.��'��°�� C3

"��.��'��°�� "��.��'��°�� A1

����	
��

�� ����

"��.��'��°�� "��.�'��°�� A2

"��.��'��°�� "��.��'��°�� A3

"��.�'��°�� "��.��'��°�� Out �� ���	�

<4=> NSFWQI ?@�A #�B !$�C3 D��$ %& E&; FGH3 #�H& �7!" :I 56�7

��� ����	
�� ���� ���� �� ���� ����	���� ���� ���� �� �� ���  ��!������
)I:(�����	
 �������� ��� �� �� ������ ���� ��  �!

" #$% #���&� '( ���$( )�*�  ���+" '�% ,�-$.�- �/
'"�01�(� 23��.

�5� ������

)II:(�� ��� �� �� ������ ���� ���" #$% #� !�+*��
&���'6-�+���$( )�*�  ����1� ,�-$.�'"�0 -1�

(� 23���$( )�*�  �$�� +�7�89�*% ��:
#�; �����

)III:(�� ��� �� �� ������ ���� ���" #$% #� !�+*��
�&��. '��$( )�*�  ��� '�<$=�% ,�-$.�'"�0 - �/1�

(� >-7��( )�*�  '� #$% #� ���*5�?1� �"���.
��@�� �����

)IV:(�$( )�*��(����A������-=B�. +( �����

)V:(�$(�1�C1 ������ �� >�+B�D" )�*� ��BE��+%(. 3(��+( ����

������ �
� ����
�
���

���
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BOD
5
¡NO

3

- ¡PO
4

3- ¡TSS ¡TDS :!" #$%&'() 'ÜÜ*+,-"&'. /0"

1)23#- 4'*5+6789 ¡;&<#ÜÜ9 ¡'ÜÜ-= ¡EC ¡pH ¡COD¡ DO

¡>7?89 ¡;'6@2ÜÜA ¡&<+89 ¡;'$B+91B ¡;'$B+9 '*5+6789 C9 <

D>7A',. ¡>0#A ¡>0E7$-

#ÜÜA FG'0&= &= HI<+,7J < +6ÜÜ?3 4KÜÜL- ="2- HM7B /ÜÜ77N%

4KL- ="2- OP8Q H"E7- &= 1ÜÜB= R+SCT'U !" V2ÜÜWQ#0X

:OA" Y#Z 5'[J" \]^HM7B /77N% _2-+3 `A2%

\a^

 Y'- < Y'b,?0" c'ÜÜA"+B Y#Z Y#7[$A 4'*+,-"&'. FÜÜ?0'd- Oef

gJ'0&"< E7@'JX < t-student4'ÜÜ*H2-!X !" h7%+%FB 4&"=+BFJ2WJ

D#ZY='6,A"

�������
< 10'7W7Z27B !'7J =&2- Hi7?j" &"#d- OA" Y="= H'kJ l0',J

+,7@ &= 5+m 187- a�n]±]n�o < pnoq±rnso h7%+% FB 10'7W7Z

Oke(0=&" &= C3 FtdJ &= h7%+% FB 'eJX Cu"#U Fj OA" Y=2B

FB 'eJX +vj"#U < Y'ÜÜ- &20+eÜÜZ &= A1 < 4=<&< w'dJ < Y'ÜÜ-

Y#Z Y#*'k- Y'- +7% &= C3 < Y'- ="=+x &= C2 FtdJ &= h7%+%

4"&"= 4&"=+B FJ2WJ Y!'B _2y &= Y#ÜÜZ 4+7mY!"#J" pH DOA"

< OA" Y=2(J 4='0! ;"+77L% 4"&"= Fj Y=2B qnr�±rnas &"#d-

&"#d- +vj"#U < Cu"#U D#ÜÜZ'B1- qnz'%]n�z HX ;"+77L% F$-"=

Y'-+7% < C3 FtdJ &= &20+eZ 4'*Y'- FB w2B+- h7%+% FB pH

D#Z'B1- A1 FtdJ &=

Y#Z 5'[J" 167j {0'. Fj 4" Y!'B &= #A FB 4=<&< RX H"E7-

#A !" 1f<+x RX H"E7- < OA" Y=2B hN|- +,- �ns ¡OÜÜA"

F(ÜÜA'}- !" CT'U l0',J DOÜÜA" Y=2B hN~- +,- H2787- pnp]

&= V2WQ#0X #A OÜÜk. FG'0&= &= 4KL- ="2- FJ�'ÜÜA HM7B

Fj #*=1- H'kJ l0',J /0" 1A&+B DOA" Y#Z FTMx �_<#f

!" +,k7B 4=<&< &= �'7J2-X < ;"+,7J ¡O0+,7J ¡;'6?3 OP8Q

DOA" Y=2B FG'0&= 1f<+x

�rnz];"+77L% F$-"= 4"&"= �'7J2-X &"#d- 4&"=+BFJ2WJ Y!'B &=

w2B+- &"#d- +vj"#U < Cu"#U < Y=2ÜÜB +,7@ +B 5+ÜÜm187- rnp�

Y'- ="=+- < C1 FtdJ ¡OÜÜke(0=&" 4'* Y'- &= h7%+%FB HX FÜÜB

4"+B 10"KQ �ÜÜ($- H"2$) FB ;"+,7J DOÜÜA" Y=2B C3 FÜÜtdJ &=

rn�z ;"+,7J ;"+77L% F$-"= ¡#0X 1- R'?U FB '*H2,|JM.2,73

w2B+- &"#d- +vj"#U < Cu"#U Fj Y=2B +,7@ +B 5+m187- �nq '%

Y'-="=+x < 1f<+x FtdJ &= &20+eZ 4'*Y'- &= h7%+%FB HX FB

10'7W7Z27B H27A"#7?j" &= DOA" Y#Z Y#*'k- 4=<&< FtdJ &=

OÜÜA" 1J'7- _2�}- O0+,7J ¡;"+,7J FB HX C0#(% < �'ÜÜ7J2-X

Cu"#U < Y=2B +,7@ +B 5+m187- rnroa'%r HX ;"+77L% F$-"= FÜÜj

FtdJ &= Y'- &20+eZ &= h7%+%FB HX FB w2B+- &"#d- +vj"#U <

4'*Y="= DOA" Y#ÜÜZ Y#*'ÜÜk- C3 FtdJ &= Y'-+7% < 1f<+x

+B 5+m187- rnraa'ÜÜ%rnppo F$-"= HE�- &= Y#ÜÜZ 4&<X�Wf

+vj"#U < Cu"#U Fj OÜÜA" Y="= H'ÜÜkJ ;'6ÜÜ?3 4"+B "& +,7@

<A2 w'dJ &= Y'ÜÜ- +7% &= hÜÜ7%+% FB HX FÜÜB w2ÜÜB+- +ÜÜ0='d-

1A&+B DOA" Y#Z Y#*'ÜÜk- A1 FtdJ &= Y'- &20+eÜÜZ < A3

Y="= H'kJ 1A&+B =&2- 4'*Y'b,ÜÜ?0" &= 1B<+|7- ;'ÜÜk0'-!X

\pprrMPN/100mL^ '* 5+6789 C9 &"#d- +vj"#U F9 OA"

!" #!$"%& �'()' #�� *�+�,�$ -./0(1 2 #$ *!$(��1 �34' :5 678
9();2<�= <> -3? �@��!"

#AB1 "$(1 CD.& �E>�F1 G$ 6H�I J���' :K L2<M

���� ����	
�� 	������ ��)mgs
��

(

�������/���

���	
���/�	


��	
���/��	

��
����
	/��	

��� ���	 
 !"� #��
�

��� ���	 
 !"� !��$
=&'�"
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!" #$%& '( .)*( !+ÜÜ,(- -/01 2-131 !45% 3- 1 6#7-(-89 3-

:;#7'& <#$%( #= ¡)*( >=#?+%( >@/AB7 <8CDE" )ÜÜF" GDH7

>@/AB7 #ÜÜFI7 #= 2#J<8CDE" KD= >@/AB7 2#ÜÜJ<8CDE" KDDLM

N;#OM P=#I7 8Q;- '( #J<8CDE" R" 1 S<8ÜÜQ%/9 T#%(/DU 6-13V

>@/AB7 2#J<8CDE" 8W"(BU #J !+A#; X#ÜÜ*(8= .-/ÜÜ, >7 6-(-

>0189 !45% 3- 1 6#7 3/;8Y, 3- S�Z Colonies/100mLV

2(8= 6B, 28D[ 6'(B%( 2#J8+7(3#\ KDQ%#D7 .)*( 6B, 6BJ#F7

!];#57 )Y0 .)*( 6B, 6-31& � ^1B0 3- !L_#47 >%#7' 6'#=

23(-8= !%/O% 6#7 1 6#Q+];( X#*( 8= 6B, 6BD$I* 2#J8+7(3#\

B, 6-#C+*( `%#;3(1 ND_#%& 1 t-studant2#Ja/7'& '( bDM8M !=

6BÜÜ, 6-31& c ^1(B0 3- !de9 T3/d != Rd#U fÜÜ;#+% 1

ghgc 8=(8= 6BÜÜ, <#$%( 2#Ja/7'& 3- 23(-#IL7 i4ÜÜ* .)*(

.SPjghgcVB, k#?+%(

X#ÜÜ*( 8= >ÜÜ*38= -3/7 2#J8+7(3#\ !ÜÜ];#57 '( Rd#U f;#+%

l/O$7 2(8= G5A ANOVA a/7'& #= 23(-8= !%/O% 2#Ja#m7

f;#+% '( :?= K;( f;#+%V .SPnghgopqV -/ÜÜ= 3(-#IL7 #Ja/DM#r

.S)*( 6BF% 6-31& i;8FM !=

����� ��!" #$%�&'(" #)�� �*&+!, �$"- ./$(0 :12345

������� 	�
� ����������� ��� ����������� �� ���������� ����

Cl
-
(meq/L)��/����/�

Sum An.( meq/L)�/����/	

Sum Cat. (meq/L)��/����/	

PO4
-2
(mg/L)
��/
���/


NO2
-2
-N (mg/L)
��/

��/


NO3
-
!N (mg/L)��/		�/�

NH3 (mg/L)	��/
��/


BOD (mg/L)��/���/


COD (mg/L)�/	���/�

DO (mg/L)�/�
��/�

EC (micros/cm)��/���
��/	��

pH
��/�	��/


FC (Colonies/100mL)��/���/�

TC (MPN/100mL)	/��
��/	��

T (
o
C)�
�/�����/�

Turbidity (JTU)���/�		��/�

TS (mg/L)�	�	��/�

TDS (ppm)�	�����/�		

�������� 
��� ������� �����)��
�����(

pH���/�

HCO3
-

����/�

SO4
-2

���/�

K
+

���/�

NO3!N���/�

NO2
-2
-N���/�

COD���/�

BOD��/�

FC��	/�

TC��
/�

#$%�(")�$6 78/$9" ;) <+$= �)�$>?" @A� #)�)� #$%�(")�$6 :B2345
#�)��� 70!C0 #$%D$" E$�) �� ����� ��!"
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!"#$% # &'#(# &)*+),-ÜÜ./0 (' )ÜÜ*$12-3 4567 8ÜÜ./)93

(' :4;0 +<= +'(#> ? @#<" (' t AB3C> C0 +')D-;0 )E 8F)/('

)E !"#$% # &'#(# (' G-567 8ÜÜH &$112-3 8IBE$3 @#<ÜÜ"

JKL3 +()-; 43MN )E 4;0 +'BE (0')OP3 QM-%0 &0(0' R*

:4;0 +<=

S)ÜÜ;0 $E +)3 $* &0$E NSEWQIJ%)ÜÜ= &'<ÜÜN (0<ÜÜ93

TU=V 4;0 +<= +'(#> 4ÜÜ;' 8E &(0'$E 8WBXW &)*+),-ÜÜ./0

8X* ('J%)ÜÜ= &'<N (0<93 8IBE$3 (0'BXW 8E 8"BY )ÜÜE :Z[

&)*+),-./0 \" 8EV )*+),-ÜÜ./0 8X* &0$E &(0'$E8WBXW &)*+)3

<W0+'BE ][ )Y ^_ `1E (0<93 &0(0' Z+)3 4Lab/'(0 (' C2 #A2

:<W08-=0' (0$c dB% 41D1H +#$e (' !OP/

TU= (' +)3 $* f1gDY 8E NSFWQIJ%)= &'<N `1,W)13

+'#<h3 (' J%)= (0<93 !6H (BI 8E 8H 4;0 +'0' A)ÜÜLW i

`/$-XH TU= S)ÜÜ;0 $E :4ÜÜ;0 +<3> 4ÜÜ;' 8E dB% 41D1H

(0<93 `/$-ÜÜL1E # +)3 $1Y (' Z^jkljV J%)ÜÜ= &'<N (0<93

:4;0 8-=0' 'B"# +)3 '0'$3 (' Zl_k^�V J%)=

���
m0$-1W ABF &n23 '0B3 4567 8H '0' A)LW o/)-W !;($E

)30 ¡4;0 +'BE A> !"#$% C0 $-L1E <; &'#(# (' m)DÜÜ.p #

C0 $-ÜÜL1E <ÜÜ; !"#$% (' 4/$-1W # q)1WB3> 4567 rgPs)E

:4;0 +'BE A> &'#(#

 !"#$%&' %) *+,- ./$01 $ 23$4$ 256 7589:&; <:&5=- >?/ *!-@' A5BC; @; DE5F G&59C HIJ$%/

K%L5�.- 4;35MN- OP91; 2;4;3 Q

�������

�	�
���������� ���
���

�������

�	�
��� ������� ���
���

tP.valuetP.value

pH���/����/���� ����	
�������/���	/�


�����
	/��/�� ����	
�������/����/�


�����/���/��� ��
�� ������/��	/�

�	�
�����/����/���
����������	��	�/��/�

�����*

���/�
*

��/�COD��/��/�

BOD�
�/���/�EC���/����/�

� !���
	/��/��	"��/��	�/�

75

80

85

90

�
�
��

�
��
	

�
��


�
�
�

�������� ���	
 	�� ���	 ���	��

65

70

75

80

85

90

IN A1 A2 A3 C1 C2 C3 OUT

�
�
��

�
��
	

�
��


�
�
�
�
�
�

��������
���� ����� ���

�������� ���	
 	�� ���	 ���	��

24;30� <C!"C 2567589:&; $ 75- R5); 0� NSEWQIS15L 23%T 4;%=- HUDVL

P.
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! "ÜÜ#$%& 'ÜÜ() *ÜÜ+ ,-*.)/ ! 01*ÜÜ23 )/ ,ÜÜ4 "ÜÜ5)67 )/

)/ ¡'884 "3 9/*:;<= >?@3 /=63 1= '(*A B*A *+ CDEF*G)=!H#E3

H;I4 0J >/!)! 1= 0K23 "&!HL )/ >?@3 /=63 MN%O ,PE;F

"&!HL )/ >?@3 /=63 MN%OQ.=KR= HS./ "5)*$T ,A U/6("3

)/ V$%& 'ÜÜ() WX65 *. 0'ÜÜ( '84 1= "ÜÜ(*F 'F=65"3 0K23

Y.*;F UZ[�\]#^_*A ! '(*A >?@3 /=63 `Ha3 Q+*4 ! 0K23

>?@3 /=63 >=HA 0=)*#I+ ! b*+Hc Y.*;F *A ,^_*d3 1= Q2A e.=

>=HA 9'3J M</ ,A Y.*;F *A "_! /)=/ "F=6LC+f=H;EF ! f*:DR

'F=65 "3 g*EF63J f=HEE@5 U/)='F "F=6LC+ M.H;EF ! g*EF63J

06;#Fhc6;ER i6aL,A ¡"_J >*+CDEF*G)= HE3 ! jH3 k7*l

b6EF63J 1*G k.'$5 ¡06E<*#E:EF63J >*+'8.=HR U'ÜÜ(*A *+>H;4*A

'F=65"3 *+CDEF*G)=!H#E3 m<65 n6%o3 f1= ,A "AJ 9H#Ec )/

>/!)! ,A M$DF 'ÜÜ< "&!HL )/ g*EF63J MN%O Q.=KR= )/

,$ÜÜ<*o3 ,A p6AH3 Y.*;F "ÜÜ<)HA UZ[�! q¡[r\'ÜÜ(*A Hs63 0J

M.H;EF ¡f=H;EF ¡f*:DR MN%O ,t /=/ 0*ÜÜuF >?@3 /=63 0hEA

UMÜÜ<= 9/6A ,-*.)/ "&!HL 1= H;ÜÜuEA >/!)! )/ v*EF63J !
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