[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

=112 o las  Jlow AV Swils ihuno sl euigo dlas

26 9 €99 Aila39) T (52195500 9 (LeatbygSs jud BB HiolHly () 2
o AW Gl pqals ) I )il gl HUBL )OS H9lxe (yold slaoly
0-9\ slaJuw

e ol 2 T e M Sl o sl ol o

QiﬁMQ‘J@J cMWé.&ﬁf}lﬁQKJ.J\Jgﬂ‘}@l%eﬁ‘bgwgﬁ\x@w&ye‘pﬁ\
u1ﬁ1LQ‘J€JLJLL.€_:Jv.@,&g;.w]ir%a&w.)uw‘)w‘l@e&bbudHWl;d)jD)Qu@%ASY
Ot S s slS S OB 5 ol s a7

Q\ﬁ. gQ‘J.@; “;.“..:..@_v J.:.@«.Z‘}i.lﬂ r)l.f« bK..i..v.é A‘fu_l);m;l.x@ oIS g(MPH) 1Pl Q,.J:l.l.@_y QJLG Lgl.&a_)jé a);i

WAVW/PY 150335 &L AFAV/A/ i w3l S &)L

[RVITY

i sl s XS e Ll el S 3 egr 2 kS L T el 5 B sl 4 O e Sy e 15 5 4
Al e el laslr (5 S L ol 31 (Sl 0303 e3lind kS U T els (sl e sla s Sl ol sen
3,50 dlw 0 d_laﬁ@uquﬁwﬁﬁjdbsf%sﬂ&uL;w}f,;uu@umwdmwtﬁ
28 OB

o=l S 15 f)ﬁ;),‘oiaﬁk;mwﬁata)@q;u;ﬂ_;aﬁséuj;ﬂ\)gjl o adllas ol 3 ila Sy g 3lse
Gladlu Jsb s wlale glaw sad jshie 0y dled o el |y OLeedS Sl 3 W3l s slS S e o O (S ol
SPH Lo (i S ol ool 2 | 5l juj:ﬁn)tﬁm_ww\ﬁ;;ch_ng}\_w olr 5 aliss, 3140 LAY
Sy oS sl el ol O Wb, ol 358 5 0l Sl i Colg L3 bad g, Seslnl e s Slap ls
RECK SN |

Gl s Jb 3 (solslae Sy pa o sbde SlapadS 5 PH (o508 (lind (Dl 5 ool ey =l b e il
0L (glslme Ml o shie (glap S 5 Los )5S Dlid ol 2 Jlay Sl i ool Dl (P-Value <v/v0) 1l
sls

el s o (6 S el gla el alS g e Ol padd ol 4S5 500 L el ey eS| 18 S 4o

,upwugi@u;q{sﬂﬁ;&u;n Bl 5 oo a5 wlale kS izan

Ol ¢ pads ol cailitn gy el CniS o e 1S Slals

[ DOI: 10.29252/jehe.7.1.29]

Ol ol (i duped (Sl pole olRiils ¢ ol 9 cublagy saSisls MPH Al el )5 (gemeils 1 ghoweo o g5 *
SAYPYYYYAYY :ules o4l - Najm_soh@yahoo.com : |l


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

ool Gl slasly 5B 5§ o0 lhas, 0T pasSie 5 obiand K58 slasialyl oo

o SHLSKan 5 0bs Jaw g oS gl andlas 53t T s
Lol adaly op i Sl as 5 S Slielr sla sl )L (o 8
33 e L Lls OLES 5l a wlsg, o et Ol s
b gy Ol CdS oy S UL 5 (b anlllas
S e bl 5l A Bl SR el 0l
=S5 s edalte Ol 5 5lgr Jab 3 1y O
Gblis 53 ol v slac] Sl pas plw 5 ol s
St Sl (Sl Osamen Jolse ol il
ol sl T sl e s Sl el
3955 4S8 dies Of CodS Sy o 0 el bl
05l 5l adidy byl & e mlaws sl 4 a0
oo 5 5 Ol s Sl sl ay e 555 oS 0l
L e B
o 0303 ol D23 @ 5 5 el el 5IS g
Cmmn O il 3 g 0¥V K 50 Slins Y e
5w ol & ol slagees 5 OT JUs 5 555
e 5 sla iS5 T Ol G b Sl e
s Salhe by aS glaallas 5" 5,8 s
plasil 5 mam Ol el Oyla oy, b o oL
ol ool ¥ s s ol bl s ol s cble s S
Sy Jaroes Oleslws lome s Sl 515 ciln g, s
PREIPIC RGeS SN W P A PSRN
Skl 215 Gl 53 €l glas S G e & O e
Syl ol PRy W uf;jﬂ.w L esly s aila g
Viame 45 355 0 o pmn O e kS S 3 Ko
0Ll g e gy Sl anw i Jls 53 gl 508 5o
a5 ol la05 5L Jl 4 e Of gl 4 Olp
TS e e Gk sl Ol
ool er oS L O SO i plies ke 4 0
Laoslw ol 31 S5l 03 500 onlanal jdises slao Lo
Radial s Ranney Well Slael b oS dil o pald (slaol

LV Y-F

ol 5 0Ll sl o5 5 Sl osle S O
o S an il a6 O Ol ol a2 S
3 el (Bl s el S is T )
Sl Glaclad rmman b e 15 4 ) s Gble
2908 4y s Seo 5 St SNBSS
Lol Sl a8 558 o ol sl & solet slasa VI
s Yyame O il s T s el
Db e oS s S 5 bt (b sl el
U e 5 S e 5 olem 4 e VL kS )l ialS
oS L Ty s cnl by 635300 oLl 51 (s3L 5
T e i sl S sl 5 e Gl
5 ablw 53 elgen a5 w5 sl mle S
CtS Ol s Ol ol 5l Soslate Cilsie J gt
s i e ) Sl 4 e e ST b
Dol i Sl lae e 5 SHL O mmen el
2ol e el O mle (555 2 oS ) andllas
gl 513 Y0 (8 8 s Ol b 5 Ol Ol
05 ol ede Y W ss Jlas 5 e kS 51
o 53 UL 5 (68 Dbl ku g oS (gl anllas
CiS 5l Sl o S S Olpsesle )
Laolar 31 Jools glatisad don W0 55 Ol bl oland
Ny

Ol Clas el S e b 51 S Lokl
Sy 53 Sledbl mils pl b daes Cws 5 gsliS
St had 325 S oS Ol pl 3 o g 0T O oS
5 63Ls Cmmal (s gy ST S Wi b o
ol S G G Vsane 3505 O Sy e Sy
S S e3lsl il sles ooy gy e sla el
Sl e ChS D el e e X5
Sl 01 (g o e s S (reb b LD

Vo lack a3ia Jlu « VFAA jusly dasas Cudlags swsigo alas & ¥


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

OLlSea 5 puslas 6550

3 eSS 5o s Aoy pslame 3 W3l eld
ars Loogd e el (58 eiS Lk glasy,
3 oSS a5 O e S SLedbl 5 5S
5 i Sy, ab Sl i L b an
2350 o 00 e A e &S e Slall
re andllas ol o3 T sl e oSS cble ams
Shss abbeas, e ol CodS gl L ol e
sla bl 5l ks OF sl als glaoly
Pl (Sl (D) (S bt (S5
Laslr ol Oloily 4t 3 5 (Los 5 PH o2y 5S (s siuke

35S 513wy 555090 G AY gladle J b s

by, 9 dlge
SIS pdiges Jxo

Jeme ol i asls O ) S 3 S glailan
33 oo 5 AN Ol b (35 ot 3 (ols i sed

.w\aﬁ)‘}@)}e}j&?ﬂébﬂj)

oS cul gl osle el s gi 0 alis 55 Collector well
Lalis g, Sl ol wns s O (6551 o Cgr Y yons
S laels ol g o b 5 1 b WOl & ysles 5 5
0> a8 Lleds S elad d ) b 5 555 0 O S
a8 e it o g e VB Y G O S Lo
laadd L Sllaiil o b 5l ey 3 ol s e
T g8 e Slhay 5 ek (S e O 3l olad
Lepn sk Yoo ol ol L OldS Ol
OY0Y Ll e Jsb 5 YOYET B Y% 0" il a5 e
() JS8) ol o Wl Ol B Sl 53 0T8T
Aoy 00 aS il o i VEYIYA Cume lls Oliwl
S ST s e S5 sl Came [ O
FYOVAL 5553 e b OledS Oliad Olis g e 5o
Tl (A Jlw Sy s Sobed e il ) i
e ehee 00y 3l Ol el ol s AVl 3L d:i.llcﬁ
Selal OF il o e 0Y Lys el O gUs 5 o3y
oo il Y2 ) s 5 O b 51 usslS S g
Sl ES 8 el ol 05 a5 355 o (a1 (Gons
ol il 53 Go b 5l g ol T S s LG

Lol
L
39555 dilsog,
90 4ilsog,

o peliely

A L,

i %
\\/, -
\ 4
K ) pald ol >0,
N JTTOO Cando i L7
N Tods
o>l .

Lg)bﬁ‘\j}“j&uw“"f:\‘mnﬁ

FY# ) ol alla Jlu YA juls cdasss Cacdlags swaige dlas


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

ool Gl slasly 5B 5§ o0 lhas, 0T pasSie 5 obiand K58 slasialyl oo

T N W (sL?dl P Yyer Ju) HACHG‘MQ))JS
Ks Loy ol 5 ol o gla wl )l (_;J_.:f o315
o b5 4 DRIV Jue) HACH e g2 5 Sl

A el gl AGY 500t (sl

ool JuT

o o obel oI plomil 5 13 a8 oy g
5550 Y\ e LS SPSS 5 Vo) r as i Excel gl i sl
G o 4 b SO bl LT 51 S )5 eslizad
LSl 5 (Ul 5 ols) Oley S5 4y Laesls aeslie
Ladl (Koo 31 immen 5 (b33, 5 0lr) (6515 g
i oslizl a L

W aisl
S e caalllae Jsb s et plnil sl LT b
2355 2o S L VIV EV/E Gltas) oo ol zs chl
Sl As 6 Se3Nl 2) e S oo W 2 Y/0 ol
Ol s sl JalS s ove ol 4 s gy e
Sl cal el Ao )5 Y Ol 5 45 (P-Value < +/0 0 )
fjj/v_Lf\‘o/Y\‘) sl sls = 3wy, 5y ol oo cble
s YOTA) ol go 3 opedd ol 5 O Sl 5 (2l
2 e o cble Bl s easline (2 20 S
)_::JJ_irdekc,a\‘\/VV o ole ddwl s ol 5 by,
S 3 e A edalie 1) e S e AT
Jsmad 53 el 53 oa gy aliag, 3 oa Dl olie
HUT b omen il sl s Ol 5 5wl
Ssline (Jlw 5 6l) Olos Jsb 55 &l Ol s bl
clle SVl Ol s Sl gl (P-Value <v/v0)) Cul s g

RGIUH PSS WP QL;.QV L‘mjb &B)))}bl};}) Q‘JJ.:.;

5o asl g Yor s b ald el aile s ailaie ol
Ll odys 8 i §as wiln s,y Sslme 53 5 KUK (Sos s
Fas by duled b 1y ugslS S 00 O S G
3ls o7 el 4 Salg 5o s el Gale 3y, OB S o
Ao YT S8 5 e T ol ) 5 S p Gas s
2 Y B Jb b el G JENY e Al
ol il 53 pl Of Ll el s a0l 51 S s sl
Sl 31y Slhey Do gear 50D (O3B 3 S5 IS 51 e

Dyt mIS

IS ppdigas by
20 L5 4) sladle b s abis = oo 5 anllas oyl
bty 5 ) sl elboln) o8 S plasil a5 s
s Seop 53 b sl ol Sl a5 L (0T sl
S Lol ol 51 SO alls 13 UG 5l S sl
5 oS D Sl i gad s 5 O] (5l sad
5 At ol (Joms o 8l w50 1) Jle 0 b 53 Glals
Tkl sl i, b La el slis (6 Sesll
R S s e SN Sl (8 S D
S8 a5l ole &S Lol gl a5 (Sl By b s
WS ST s dlsBB 5 ot 5551 e s S5
S5 B s e sl Kale am 3 b gles 5o 5 Jaze
15 i 33 Jeme 53 PH 5 Los 3 51 s el )y o

L (g S eIl sl

G5 o)l sl yhg) 9 rolliuws
(ks ol 5 abis s,y O CdS aslis 5 Gl L
6u¢,_i:15 s oland (ol zd PH 508 s sla mal 5l
lomebl =8 o3ll 3 8 15 s 550 o b
oSz 5 AU ey Lo o 5 0S5 Lo

Voolack a3da Jlu  \YAA Jusly daase Cudilags crudigo dlas @YY


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

OLlSea 5 puslas 6550

30 1

25 1 \

20 A D

(5 p 5 sheo) cle
=

10 4

1391 1392 1393 13%4

T g0 ailsoy, EE alicls —O _Suisl e

1395

r 900

- 800

- 700

- 600

- 100

(0 ske) (S,

&mual;_jjﬁl;'-é‘))_)é Q‘JJ:;;AH.&MYL» Q‘Ji‘l"')b}‘” 'YN

H}uusj))svﬁgwgﬁl};s\b A3 S syl
C;k;k:.ﬁ'/V}'/Vv%ﬁ)“bﬂwou;@ﬁ))bl%))
55 ole il 3 e VTl e Blus e (1) 5
ke Y 50 /V0 Ol a4 o (65ls pa sed a9
Sl Ol Sl 5 Pl i ngja)'l.led;,)ﬁ¢ﬁ

el s Ol ) S (Gl A sed e 95 o D

O e ol 4 wltng;y 3l Of QUi s S 5y

(P-Value <+/v+)) cul o Sland o ,3 V1 sl
JS) VL 5 wlale il ts ills LT G e
BE .(P'Value < v /w '\) S 03 g )‘JL'«M Slews g;.]a.LP (Y'

PR WIRYAL S S VAR @: Sy, ys olad with Eaa

s ealie A oS e NVE Y el s s 2 e S

0.25
o s
AY
0.2 4 \
e N — —
AY H
A Y H —
N H
A} 15
9 b i e i 1
= \ o
94 0.5 - N : i o
24 \ _-
3 _-
3 ~
= JE - :
=
F 011
0.05 4
0 x v v
1391 1392 1393 1394
CO g ailsoy, B oly —O  _Suil gl

1395

r 900

- 800

F 700

- 600

- 400

- 300

F 200

F 100

(350 ko) S,

N N TTES FIVE JCH S Ve G JUIPL SNV A L o)

YYO@ ) ojlad alda Jle ATAA Jubs cdasas Cudilags orusige dlas


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

ool Gl slasly 5B 5§ o0 lhas, 0T pasSie 5 obiand K58 slasialyl oo

30 - - 900
& L 800
25 4 \ —
i \ IR
\ 3 + 700
A Y
N
N
20 i 2, O L 600
4 3 i R
3 \ o] r— 5
2 \ P i i 3
_- | L 500
3'; - i \ ”, (i “;\,,
v, ] : N __-4=P 3
By - -~ L 400 1
~ 10 4 L 300
L 200
5-
L 100
0 _ | mmm P | o - P 0
1391 1392 1393 1394 1395
COges ailssy, EEA Loy -0 Sl ol

L‘,«.L’%al:;jﬁb‘-éj))i Q)JJSMYLAQ\M)‘)F!&&&

SIS a8 del Gl VY £ /00 ol gl 5 Y E 0
O eis (P-Value <v/ve)) cul OF (gl Yoo 2als
5 (P-Value =+/\Y) ilale Q)Mr.hcdb)' Jsb s pH
Cp i 350 slslas (P-Value <+/+0)) £V Sy o
5 Ol Jad 5o g ol 5 Aoy, ¢l 4 PH e
Sl oo PH Gl had liis o 1S Lol i sdalive Oleels
a3 VE LA ey, o Les Ol s Ay O a
sl S ol Klo a3 YV BVY ol 5o 5 o Kl
YUY 2170 ailtag,y jo by ol s wﬂf, Opomad ]
Jeol 3l Sl a3 YVA ) ol s 5 5l Sl a5

(P-Value =2 /\V) ol 03 45 ,lsbirs a5 A

D_é,".LSL;J_.p):‘\‘\ ngWgT)HM

sles oS gl 458w «(P-Value <v/v+)) sl ol o shke
)’luﬁj_zajv_k:»\ﬂ J_ajabjz.a\)lﬁﬁ\wiil—;ﬁ
sl 5 3d e WA X Y/0 o slny,y 5o sde UY/AEVIA

(P-Value =+/v) sVl ol i O sl sl

EIPT RN 3
FAY Olimr am o J b 3 20508 Ol IS 5k
Olsg; 5 Ol Sl 45 (gl 458 @ sl axils zalS
GSUSINTU /0 £ /) ol 55 s NTU YW/A £ ¥7
L oosdS O s andlae ol s (P-Value < +/+0)) LS
P-v/v0) cul anils (g lslme aasly Jad 5 dlale ol a5
S sbslans dlo v o Ol i ol Ll (Value <
5 by, Gl o Oy el S Ol iSlas (P-Value =+/Y0)
Adedalle sls 5 )3 NTU o/VE 5 VO/A 5 ol
woole sl = s wlbrag, gl s sdS Hlde Blus piomes
VEY Olms a ole s e 3 ol sl s NTU Q/F 0l
5 ot ol ea 5 aslisg, sl (¢S e3IINTU
wdls Qe 5 Olel 53 8 ) S sdS e o S
sl o3ls OLE IS 53 )5S AVl Ol i ls ped Ll

Sl

Lo 9 pH

Slagy sl PH Sk s S &)y sla LT Gk

Vo lach a3ia Jlu « VFAA jusly dosas Cudlags swsigo adas @ VF


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

OLlSea 5 puslas 6550

Slins (P-Value <+/+0) ol zs gls zalb ¢ asbls 5L
D_agsj (P-Value <+/+0) &, 505 (P-Value <+/+Y)
J)—aﬂﬁjﬂzj L 6)\.)LM d.la.:b (P'Value <'/"\) L;Gjﬁ.lﬁ

(P-Value = +/YV) ol o3l 0LES

Anllbo 350 S yiel)ly (i Fimred

shadlas sl 5 Joentegt o 25 S el dal
534S sshilea 255 )13 s asse bl LT G b
s L oy 0dS s gy 3 el ol 03ls OLES Y J s
eals QLS 5 45 51 (glabins alasl Sl b olis 5 e a8
Sead L o30S 55 lslms alaly ol el 3 a0l
.MOMWfJAASMQM)€%SLQ\ﬁJ‘fAS

Sl 035 lslime 0o VT ol Jab 5 aslale ol s
Dlts gy e oS Sls o iy (P-Value <v/v )
w_q;a.h.l_& sdalin oLAJ.@J:)J ale:-).)jolﬁ)g)blj):
oo sls s el?_:-).iﬁjé\..!l?.-.)j)‘)bvﬁb‘w ol JBlae
23 = F e ij.:lSQl}:.A T g WL P e &S eIl
.C,_..u‘a.,\:_.»):j_})‘)\iﬁ d}iﬁ@ﬂ\iub‘j)‘)érﬁjnl{-
)JHJ?MﬁASQ\}:AO{jL&SQMUMJDd};Jf‘

.w‘eugﬁ)w@uh_})‘)hrﬁjo%

S5 013l L yiol )l ys Suod ol yuuss H3l
odui

b fes by, Ol S gl el Sl ks s ge

2l b ol s esls 0L 0 S 55 il J guad

35

O ke

C:),u\f

gﬂ.l.bund‘}..aﬁ J)lﬁ).) Qudj_gﬂj.

YO @ ) ojlad Al Jlu YA juils cdasns Cacdlags swaige dlas

S Sa Rl St e D Sl


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

ool Gl slasly 5B 5§ o0 lhas, 0T pasSie 5 obiand K58 slasialyl oo

adllas 5550 la zell o Sicen ) Joda

pH PRty Ol s oland MPN AN 615 i o3 OIS
— /2 AN —e/ ANY YO AR R Lo fos sy,
/074 Yo VY40 VYWY JYYo P-Value
— /Y YA /aYo YN R pH
+/AQA «/AYo +/AOY +/0Y4 P-Value
N —e/t By R IOPPRtS
“/oYY YW /eed P-Value
VAL VA R ol
AR ey P-Value
RVATY R olans
. P-Value
—+/\AY . Y Y g R [ ook ol
iR /444 VAYA MR Vo4 P-Value
AeY /ht0 Y Y R pH
/EYE VXY VYYE +/AY0 P-Value
/00 SUATA! "L YoV R 988
+/OAN ¥\ VI EA P-Value
—+/v0q T R ol 2
AT AL P-Value
.01 R s
. P-Value
*P-Value < +/+06, ** P-Value < +/+\
) S LAl s ) T3 3 s Sy

Sl Ol 55 m e plend 5 (6 S5 e Ol s
JEM s e O Gl il Gl 4 e S Al e
(S (Ol (Ol o gl gl d oy Lal aS ) ghailaa
Srs el 5 Blagy m aboll o pH 5 o5 See slap S
e Jsb 53 el il alS o 5 ud (g sl Jals
< AVL) &S < (A47) oside S Dl el ol
Gl s sl OV ol ws < (Y4/) ol 2 s pH
s 0 5, Wl b s S s (S sleenYl
S ol 5 0l 50 andllae ol o5 ol ooy OUl 4y A3

kb O ge glaanl b sl s Jsb 3 LaotNT Gl

S o ool Ol td ) SBda L5 aallls

53 el Slaelr Qlely ot e 5 Fd Wb <
Gk 3ol edS o e sl el Sl S S
Jlwo b aki 55 ol 5o ol alis 5 5 ,SelL0
alllan l 3 A ol (e Ve 310a) Slale &y
5 olid) ol d (@S 5 Les) S s bl
oS SAd) 5, Sen 5 (PH) oleanii 55 58 (2],
248 Gl j oS S5 e s (b
o 3 3 3 03 Dl ph e i wilags (oo

O350 am Zolg )3 5 ek ol () DLlalil )l (6 o )

V ojlack aida Jlow ¢ VFAA Juls daaae Cudiligs ousige dlas @ VP


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

OLlSea 5 puslas 6550

T s cilas

ol s clble Slas o
aS gl andllas s ad sdalise (555) ol sls 2 53 wlta gy,
Ols o s (o3 8 Oy 50 0L s Garg v
S jahiben T L sdalie J@L;‘.); aele o3l zs
S i Y ane o slal a4y (53505 S S aiS
Sl 5 slme Slagras 53 0dd 4 SIS pgans 5 bas S
s s Ysame Jo3 Jsle 53 esdle 55 3505
sols o slacl s S 5 aveo lacdlsl
o de (VL) Sde dils Sl i 3 cpioman T L gl e
Cble s ele |y wil Sl i Ol e 0L
slact s aT@:g)dx@dugb; Slind 5 Ol 25
55 Sk o Sl LS B8 4 owdls el 23
g 9 dsmame Jlde (3 ¢ el ladle b
am Lagsdse ol JUH Olsee 555108 ¢l50 5o (52505
Wl Olge & 258 0 oty JB St s T S
au yeee gyl s e VAV Jlo s JLLSCes &
T b glact s oz clle SLSU sl
g e odalio b 5V Y cla Sd 5 aS il an
sladln Jab s ojedsS 5 oland ol ol gla sl
Aol aaly elze addaly @Vl SWLL Ol b (5 S6 5100
Gl Jole Olge w1y S0k 3 Ol U155 o 0l s
Wb S e 5 Sy dS 5 lagdas VL O s s
aasly wlbtag,y ps ol s 5 olend cble ) Jods b
Lt b e bl 3 o5 ] acdls S0 s bbas
adlas 3 omal b glacl 4 Ol Ll 5 S xie
oy S 4y bl g3 ol e BLI 0L, 5 Zhang
LasyS 5 pgam 3l oslinal 5 S (S el el
s Dmhd ol 53 g SR LIS o e J b
St ol 3ladd (5ol e (Sl sad 3 izen AL
Ol (oblose aaly (o 5dde p S L a5 0y S L 0n
Sl e D_:.:JSL_: Solslae alasly 50 Dlans Lol ols

YV @) ojlad alda Jle ATAA Jubs cdasas Cudilags orusige dlas

(L e edle s oylil a5 ghailea TV
s Lae VT Gl g s SLs s il glanl
O Ol e sl bl aher 51l e BLs| pH _zals
Ol 233 5 O s o2 (S sm e
el Sy s b N el (S5
5SS Gl s alb ol an a5l ool Jls!
AV 580 g m) ol atils VL bkl (o shue oA
NEWEPN

Slabe 5 Jas ol o Ve Ol ks G
Olg o 1y 0 Cle aS (P-Value <+/+0) 54 lslins &y 508
o il 5,5 3 e 53 5 (SALL sl ST Sl ks &
NTU YY Jagze by asbing, 5o mel,ls cpl pslie sl
Lol . ib e (0 NTU) EPA s lislesd 51 VL oS el vty
ONTU as oyt jaday alyl ol ol & Jlal JI s
GlasdUT b il e Jpd LB &S el 03 S Ty 2alS
L oosdS el 5o o 5 asbing; 5o s i S 50
) 6313 0L s 1 (g bslme alaily o ghia pjaS
LS sl gl 655 a0 el oo Sl A3 G520 55 dlal
wsl Sl Ol s oy S Caslie Olses w508 5l 58l
T e R N e e IO PN
olslrs adaly OLKen 5 Drewry asdlas ;3 cpioean .7
TV s S edaliie 1S i 5 03555 L Glee 3 Ol
L aS as edalie Olasls Joad 53 ooy Sllie o 2ios
o=l ade sl cilas OLSCan 5 Olo andllas zb
=3 LS a5 (SUSL GalS Olg s | Al
el b ol s Alts g

Slis s ol gl o Va5 head wlale ol o5
Ol s olis dad jhalas Ol sl Sl a3 g Hls Le
] B TV GO I VUV G 0 IR e Y [P OV
ool 215D sl ,go 53 Sl Ol STus aallbs
Mhere 4 Jonnalagadda «~lz. el LS Liedalis


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

ool Gl slasly 5B 5§ o0 lhas, 0T pasSie 5 obiand K58 slasialyl oo

sBengraine oaes 5 ™ OLKes 5 Ouyang axdlas s
S SG e Lyl 38155 Lyl 55 *' Marhab
o3l DLt (glslime adasly (b OF AS (sla el
ol 5 bty 5ol bl Sl 4 am 55 b Lo
235 s Dl 5l U L g e ples Dl i
bl Comdse Ly (BLS I 5 dil Les Ol ois 4
o iS5l lale 5 Jlad Sl alllan gl o 3l
el b 53 45 ) 458 A ol 03 g lsbias o gie
A edaliae ausj))gv.njol%-);rhoi)lm R
S bl 53 bl 3,5 51 s5U Ll e 0T e S
Sl s P sl wlbtas, G 4 el 4 Gble sl
SEde CJ.L:LS Ol id 45 ol 0l 03l QLS 58 Soladlas

TN sl e Ol b g lsbiae bl

Dladsly ek ol 48 5503 Dledl 015 oo a3

adls fas adlags i o T kS GBI s ks
Slo oz 5 ol l 5, Shee opon 4y ar 5 Lol
e IS) s S 5 (DS) S sl bl ¢ al
(ol 5 Olns) plad la b 4 S (2500
oL 3 e 51 a0l Gl p 65V Gl olekily JUisl s
Dl Solae b jully ool Gl 5 oS sl 655 w0l
ol <ol s g pH < o S < el D_;iﬁls
23 et Joile S AV B wilale 5 had O s
Ul 5 e 4S Ll o ol w0 Of S gl el )b Ol ks
Ll s oS S0l slos ( S5L s 51 e
AL 53 33,8 aslgdy (5568 Gl 5L & s
g3 gd geeslaul O ph Bolas gl ailss g, ;.j)'\ S
ufr..}.._w.aﬁ.o Sl sl awle 5 S s 3y S g
el Al o 105 el el sla ol i G b

Gle s alS 5 O e Ol wias ol S S

Ol Hlslas adaly ol a0l a4 5 L sl 03ls OLES 545
DL b ST 55 o ghia p S L ol 20 5 Slis
ol o> 28 STl (oIl el ply el s ool
3503 OLe3l 018 o o Sde Sloes 5 b 5 4zl bl
2 S b (S5 sm 5 aled (S glanl B
i) S Jols 15 ol bt S T Jisl U
(ol am b)) e b 5o Ol 2 2lale a3l LLS )
Cble abd o5 a s bl coal aidls o ys Yo sl
VL ey s Olejlu glas, il 51 5V esle ol
2 TG S e )0 Sl 63 s (USEPA) siome
OF (b S s O jen 55 53 I ooy & () anlllas
oS e 00 LYy Slxs Sl ls bk sed Ao s
VoWl 03 g 2
el a8 b 2t pH gl Vgans o301 12 sla
o s 4/Y als s, pH uﬁ,l.:a asdllas ol s AR TCRY
L .ol (A0=1/0) EPA 5 st =) SV s el
s Sl sla bl b b el ol &Sl s a8
L ol e 015 o canl 03105 OLES 3555 53l (golslins ala
Olsg; ey i UL Ol s etV Sl sas
OLLSen s Ouyang la v g 4 S (gl aadllas 53 5l o
ot ol S sl 2l ol LPH (e S & e
3555 3 e PH e L™ 5100 0LaS (g )lsbine alal, lansd
534S ol Bl A V/Y 4 /Y Sl e gre e ol a
g5 5 2L g e s ™ EPA 5 lill =
e J 5 5 (RedOX) ol 5 S5 5050 sla S5
S gl aallas 3T Uisl sl 4 aslsy, O Sl Jlaxl
S y3 el ad> by iS55, » Subba Rao L. g
L5 VA e e (6 S o310 PH 63 5ubome 313 plosil Ol sbin
(O Jsdr) sdel s ml Gb Al (g SeslI AV
I Sa e L olo matised Joms e dls Lox il

sl 03105 OLES (g lslins adasly o ls (5 S o3Il sl el 5L

Voo plack aida Jlu VYA Jusls doase cudilags cusigo dlas @ YA


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

OLlSea 5 puslas 6550

SISl 9 53
¢ e o ils el 5 g 0 a3l g s
AL 5 Ol Ol e 5 it Lt S35
andllas ol 35,8 e Jla,ls 5 S5 OlldS Ol (g ¢
= (MPH) o5 cdlig Jle o5 4l OLL 3 o

s

References

1. Sousa JCG, Ribeiro AR, Barbosa MO, et al. A review on
environmental monitoring of water organic pollutants
identified by EU guidelines. J Hazard Mater. 2018;344:
146-62.

2. Atamaleki A, Mostafaii G, Miranzadeh MB, et al.
Application of dissolved air flotation process for
industrial sludge thickening: A laboratory-scale study.
IJHS. 2017;4(1): 22.

3. Kayser GL, Amjad U, Dalcanale F, et al. Drinking water
quality governance: a comparative case study of Brazil,
Ecuador, and Malawi. Environ Sci Policy. 2015;48: 186-
95.

4. Abtahi M, Golchinpour N, Yaghmaeian K, et al. A
modified drinking water quality index (DWQI) for
assessing drinking source water quality in rural
communities of Khuzestan Province, Iran. Ecol Indic.
2015;53: 283-91.

5. Montaseri M, Ghavidel SZZ, Sanikhani. Water quality
variations in different climates of Iran: toward modeling
total dissolved solid using soft computing techniques.
Stoch Env Res Risk A. 2018;32(8): 2253-73.

6. Scheili A, Rodriguez M, Sadiq R.Seasonal and spatial
variations of source and drinking water quality in small
municipal systems of two Canadian regions. Sci Total
Environ. 2015;508: 514-24.

7. Abbasnia A, Alimohammadi M, Mahvi AH, et al.
Assessment of groundwater quality and evaluation of
scaling and corrosiveness potential of drinking water
samples in villages of Chabahr city, Sistan and
Baluchistan province in Iran. Data brief. 2018;16: 182-
92.

8. Sadat-Noori SM, Ebrahimi K, Liaghat AM. Groundwater
quality assessment using the Water Quality Index and
GIS in Saveh-Nobaran aquifer, Iran. Environ Earth Sci.
2014;71(9): 3827-43.

9. Razmkhah H, Abrishamchi A, Torkian A. Evaluation of
spatial and temporal variation in water quality by pattern
recognition techniques: A case study on Jajrood River
(Tehran, Iran). Journal of Environmental Management
2010;91(4): 852-60.

¥4 @) ol a8 Jl YA juils cdasns Cacdlags swaige dlas

e 5 (D)8 SRal) Ol S e abad 5l (oslal
S e 22,5 (s Sn 5L SRalS) 1558 sl e
Dl kS e GBS s s S 5L SIS Sl S
o5l g b 20,5 e sl Gald ol 5 Wl

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

355 sl CwsVL gl Ly, LB

Pejman AH, Bidhendi GRN, Karbassi AR, et al.
Evaluation of spatial and seasonal variations in surface
water quality using multivariate statistical techniques.
1JEST. 2009;6(3): 467-76.

Tabari H, Marofi S, Ahmadi M. Long-term variations of
water quality parameters in the Maroon River, Iran.
Environ Monit Assess. 2011;177(1): 273-87.

Garizi AZ, Sheikh V, Sadoddin A. Assessment of
seasonal variations of chemical characteristics in surface
water using multivariate statistical methods. International
Journal of IJEST. 2011;8(3): 581-92.

Hua G, Salo MW, Schmit CG, Hay CH. Nitrate and
phosphate removal from agricultural subsurface drainage
using laboratory woodchip bioreactors and recycled steel
byproduct filters. Water Res. 2016;102: 180-9.

Zhang W, Jin X, Liu D, et al. Temporal and spatial
variation of nitrogen and phosphorus and eutrophication
assessment for a typical arid river — Fuyang River in
northern China. J Environ Sci. 2017;55: 41-8.

Wang J, Chu L. Biological nitrate removal from water
and wastewater by solid-phase denitrification process.
Biotechnol Adv. 2016;34(6): 1103-12.

Ward M, Jones R, Brender J, et al. Drinking Water
Nitrate and Human Health: An Updated Review. Int. J.
Environ. Res. Public Health. 2018;15(7): 1557.

Atamalaki A, Sadeghi S, Dolati M, et al. Measuring and
monitoring of organic matter and nutrients along
Chenaran River of Bojnurd. Safety Promot. Inj. Prev.
2015;3(1): 74-67.

Huang C-S, Tsou P-R, Yeh H-D. An analytical solution
for a radial collector well near a stream with a low-
permeability streambed. J Hydrol. 2012;446-447: 48-58.

Bakker M, Kelson VA, Luther. Multilayer analytic
element modeling of radial collector wells. KHJG.
2005;43(6): 926-34.

Spiridonoff SV. Design and use of radial collector wells.
J Am Water Works Ass. 1964;56(6): 689-98.


http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

[ DOI: 10.29252/jehe.7.1.29]

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

e oslae Gald slasly L6 5 fgs wlaag, OF 2 See

Keshavarzi B, Moore F, Najmeddin A, et al. Quality of
drinking water and high incidence rate of esophageal
cancer in Golestan province of Iran: a probable link.
Environ Geochem Hlth. 2012;34(1): 15-26.

Iran SCo. Iran statistical year book of 2016 2016.
Available from: https://www.amar.org.ir/english.

Association APH. Standard Methods for the Examination
of Water and Wastewater: CHIZINE PUBN; 2017.

Maroney CL, Rehmann CR. Stream depletion rate for a
radial collector well in an unconfined aquifer near a fully
penetrating river. J Hydrol 2017;547: 732-41.

Brandt MJ, Johnson KM, Elphinston AJ, Ratnayaka DD.
Twort's Water Supply: IWA Publishing; 2017.

Association AWW, Edzwald JK. Water Quality &
Treatment: A Handbook on Drinking Water: McGraw-
Hill Education; 2010.

Liu R, Chi L, Wang X, et al. Review of metal (hydr)oxide
and other adsorptive materials for phosphate removal
from water. JECE. 2018;6(4): 5269-86.

Shaaban M, Wu Y, Khalid MS, et al. Reduction in soil
N20 emissions by pH manipulation and enhanced nosZ
gene transcription under different water regimes. Environ
Pollut. 2018;235: 625-31.

Drewry J, Newham L, Croke BJJoem. Suspended
sediment, nitrogen and phosphorus concentrations and
exports during storm-events to the Tuross estuary,
Australia. J Environ Manage. 2009;90(2): 879-87.

Sliva L, Dudley Williams D. Buffer Zone versus Whole
Catchment Approaches to Studying Land Use Impact on
River Water Quality. Water Res. 2001;35(14): 3462-72.

Singh KP, Malik A, Sinha S. Water quality assessment
and apportionment of pollution sources of Gomti river
(India) using multivariate statistical techniques—a case
study. Anal Chim Acta. 2005;538(1): 355-74.
Jonnalagadda SB, Mhere G. Water quality of the odzi
river in the eastern highlands of zimbabwe. Water Res.
2001;35(10): 2371-6

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

9 bard o5 slasielly (s

Garg R, Rao R, Uchchariya D, et al. Seasonal variations
in water quality and major threats to Ramsagar reservoir,
India. AJOL. 2010;4(2).

. Vega M, Pardo R, Barrado E, Deban L. Assessment of

seasonal and polluting effects on the quality of river water
by exploratory data analysis. Water Res. 1998;32(12):
3581-92.

Gascuel-Odoux C, Aurousseau P, Durand P, et al. The
role of climate on inter-annual variation in stream nitrate
fluxes and concentrations. Sci  Total Environ.
2010;408(23): 5657-66.

EPA. Water Quality Standards:
Resources: EPA; 2017.
https://www.epa.gov/wgs-tech.

Regulations and
Available from:

Jalali M. Nitrate pollution of groundwater in Toyserkan,
western Iran. ENVIRON EARTH SCI. 2011;62(5): 907-
13.

Ouyang Y, Nkedi-Kizza P, Wu Q, et al. Assessment of
seasonal variations in surface water quality. Water Res.
2006;40(20): 3800-10.

Blothe M, Roden EEJA, microbiology e. Microbial iron
redox cycling in a circumneutral-pH groundwater seep.
Appl Environ Microbiol. 2009;75(2): 468-73.

Subba Rao N. Seasonal variation of groundwater quality
in a part of Guntur District, Andhra Pradesh, India.
Environ Geol. 2006;49(3): 413-29.

Bengraine K, Marhaba TFJJoHM. Using principal
component analysis to monitor spatial and temporal
changes in water quality. J Hazard Mater. 2003;100(1-
3): 179-95.

Pednekar AM, Grant SB, Jeong Y, et al. Influence of
climate change, tidal mixing, and watershed urbanization
on historical water quality in Newport Bay, a saltwater
wetland and tidal embayment in southern California.
Environ Sci Technol. 2005;39(23): 9071-82.

Vo ylack a3ia Jlu « VFAA jusly dasas Cudlags swsigo alas & ¥


https://www.amar.org.ir/english
https://www.epa.gov/wqs-tech
http://dx.doi.org/10.29252/jehe.7.1.29
https://jehe.abzums.ac.ir/article-1-700-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-06-21 |

Journal of Environmental Health Engineering, November 2019; Vol. 7, No. 1: 29-41

Investigation of Physicochemical and Microbial Parameters of Doogh
River Water and the Effect of Adjacent Felman Wells on Decreasing
These Parameters in Kalaleh city During 2012-2016

Monireh Majlesit, Nadali Alavit, Ali Atamaleki'?, Mostafa Seyyed?, Najmeddin Soheili**

1. Department of Environmental Health Engineering, School of Public Health and Safety,
Shahid Beheshti University of Medical Sciences, Tehran, Iran
2. Student Research Committee, Department and Faculty of Health and Safety, Shahid Beheshti
University of Medical Sciences, Tehran, Iran
3. Water and Wastewater company of Gonbad Kavous, Golestan, Iran
4. Department of MPH, School of Public Health and Safety, Shahid Beheshti University of
Medical Sciences, Tehran, Iran

* E-mail: najm_soh@yahoo.com

Received: 23 Oct 2018 ; Accepted: 12 Feb 2019

ABSTRACT

Background: Water resource management in order to preserving and supplying of high-quality water,
plays an important role on communities health. For this reason, humans have always used different
methods to provide high-quality water. One of these methods is the use of Radial Collector wells. In
this study, the effect of Radial Collector wells on the microbial and physicochemical quality of Doogh
River during 5 years has been investigated.

Methods: In this study, we assessed some water quality parameters on Dough River (DR) and its
adjacent Radial Collector Well (RCW) which supplies water shortage of Gonbad Kavous city,
Golestan province, Iran. For this purpose, monthly samples during 2012 to 2016 were collected from
DR and RCW, then parameters included nitrate, phosphate, turbidity, pH, fecal coliform, and
temperature were measured. Finally, effect of time variation and infiltration of water from DR to
RCW on qualitative parameters was analyzed.

Results: According to the results, nitrate, phosphate, turbidity, pH, and fecal coliforms significantly
decreased during infiltration process (P-Value <0.05). In addition, the time variation of nitrate,
phosphate, turbidity, temperature, and fecal coliforms had significant difference.

Conclusion: The present dataset demonstrated that RCW has a good efficiency for reduction of
measured parameters. Also, monthly variations can be effective on water quality of resources.
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