[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

sy Th alabys
u.«JU c«la é&ﬂ—@q) am‘g}:
A Sl shlag Slbus 5 Ko f,lp NEEHN

ISMJ 2014; 17(5): 927-937 OFRF (55 5,30 ATV —ATY i O o)l atin JLu

OB 1 Culid (o ) 93 ) T (o FOPT (w9

T gsbew 1,85 Y aslys e sl

s Ol gladdate Of S 3 (Olidos weS s |
398l Oz degd o813 cp gle aUSEN (i ool i (5550555 ,008 055

QY70 e by —QV/1 4/ tallie 3Ly ,5)

0 S

w2l 53 b5 Pl Cabl s Sl el Dl 4 s ) ST ST ot el SIS SISy 65l 10
B o s iy N et (Fa g ol 0L gl pasle o s Olssa T o O S5 ol s oS
S 53 e ps Pl Dl (Sl 45 bl ol cuds 5 S e Oll Jlad )3 Ol Suds el 3 5
Jeily it hls Gble 5 ssrge o (Sol Lite cund myp ol 3 S ol wals g, Cs cpl 5 g
A3l (S

proe 5 AS Sl g (35 (sl GSal 5 ensa adkie slaolr OF gland CokS s ol 3 Tl g, 5 3
53 ol VY 51 s o bk ses el 0dd andlae (Bl b e s ol s Lol L 5 by 5 S Ol o
ol 43S i 3550 (S35 erdasher Gla felil e gz g 03 8 (soalme VWAY L sls o g 3555 (slaele
395 e3lizwl EPA 2006 (5,15 545 ged 5 1hkal sla 24, 5l s aw (5,05 pdiged Job 53

GFE SR 03 G ety i Sl (A 53 e 8 ke VP 5 e B) 615 s (Sl ol mls bl tlaaiily
313 0L gl e ol 0313 &5 Lag)ld o 5l ea T O 5555 5 ader laelr pomen 5 (65,008 Gl dled dowsa <oi
O ki ged 1 deoys FY 55 NO3- 5 deoys V0 0S042- cauoys 08 5 Nat (ks duoys #7 53 Cl glan gy il o
S e 2l palie 1 fby ) 2

SO 5555 51 5 33,8 ool Comlio Cm pde glond Gla3 S Sl oslizal 53 pl Aol S 4 a5 b i S e
AT Jorty coilos ailin OF mlbe 4 4kl 03 i 5 (5538 (S

i 42aS g g gladlane OF S 5 (ool s lra s OLLE gl 5*
Email: jaber_mozaffarizadeh@yahoo.com


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VAT g5 5 5T /0 o led [ padis Jl

o g ob/ATA

5 i ol 4> PO4- Cl- NO3- VL chle
SSUSS Olie (V) Libo f mlie 0L 0341
L OllS 5 Sles oS o (h5d e sl Sl
Gl 54y oS Llazils r‘)’k«l 5 edges SIS
e SME Jole LS s Ol sl
2 s eks S el by S 055 a0 Sl o Sl
23 gl ole LT el s s g yores
AN Ak o Rl s Shas 1l

Ol sodol> glacis 5 S ol cuds
Soloposgr eind ol SIS el eds
vf;jﬂ OGl amts 53 2,8 0 Cyso Slos S
3 3 gy IS O a5 ] e
s Sl Conss sy 3 Slarllas 05S6
sl el Ol (So T gl obmgly o
Cords o n Rl O S l bl el
gl Sl L s 5 Ol adkee glac]
S L wl mg e S Wl e Ol 20 0w @l.:.a
S OBl S8 ollS Ll Al
Al Ol wlps Sall slalin 5t
Al e 0L

ER- TR Y

andllan 5, 90 aidaie ol 50

L;LJUQ.A 03 9> é&@mb )‘ L5<'~'~ db')‘j s
dl:.wl JL«.S: BERCEEEC U"‘ ‘J«..:ILJ‘-SA e)&l.:.\i —‘-ﬂ(b

YUY lilar glad b 45 Sl ol ol g5 5

YO AY BYY YY) e gla s e 5 3,50 ¥R

ke 5 o o YAV VL S0t il L asllas
e)rJ 6.).;;.(,.:.&3 ol :ljfdu'\,w a5 Y4/4 gles

Al o 0 8 Sl o8 1l

VRV

i ) O plend 5 (S olhs coiS
GRS 5 oSS pae adl i 5 bl
Chle U5 ol s ol 4K e
el e Gble Sl S 5 et NT S
Sleldsl £ S pl &S pﬁ! £ e O3 ged
ol e 55 aloes slaibesT plnil ol
() asb e of

2 Gl sdes ol VT 53 Slinsd 5 Ol x5
5 oGas ool Lol ol Lo & daes
(V) il e ouslis slac e

seins sl Sl Gatls Olgea Sl
Syl i Gl e3g Olidne a5 3550 o)l 5
[CRNFSS slaol 3 ol ;;JJT slas
Wiape slasss sheslinad 5 (g5,5La8 ladlol
Ol L5 3emse Ohsss (F 5 YD) bl s
Lled o Jas SI 3 b me 0355 toles (50
AUl wsy sl sl OF Olpe &5 S50 3
CokS L5 4l gm0 e ey 5 03,108
() das o zalS 1 O

5 bt sl Sy omS)eY 5 e SU s
390 1, 0bg o3 Sparta ol ol Js Sl Sl
Bl sla b 4 L Lol sls 15 )y
L gad St Gas Jlie 53 plend sl L
P R o P IR CICR
SLas S 2 pbs 3l L S sl O el
(F) b o (giusliS 1y o3 e Jlesl JT L8
sl e e ol CekS s et S5
Cuddalore ik Ponnaiyar <l=ss, as >
(Jeevanandam) el Lw i Oliwsdos oy

GMJOL:..; @L‘b ‘uﬁ)ljé g;'l'.'.))‘ )9 Qb@_}

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

AY8 /Ol cads e ol o (ST o

ub&«k K a;‘j‘_;)é.k»

e

e

asdllan 350 adlate Coadse 5 il e 423 () IS

Dbl et 3 el 5 2 0L g S 5 by
Glcad Db o4 cds pf 5 S8 A
03 Sty ot Sds g8 Cger s Sle
Sal gbasln U bLsyl s o8 s glaail>
S a5 Sl (g plo 5l il o lms

Laoals ‘_;J‘,Tco.?

(S35 artiasds Sldlae 53 o8 1y 5wl
oon rl o3 Al gt glaesls goslaer
S wlardoodes 5 bl slais,
Sl e Sodl s n s AS Canss b
Al eslaal s s

Sl S elil boadlan ol o2E
o o A3 S e 5 AN Sl 5 ATCGIS
sl Ol s ey ol olews Sa
g oar g b aikie 65,5l el 5l Of w50 1Y
G S s s slages eSS
oot sbaosy b Ll Saa s kg,
Sh ol phiged () SKE) WS Cils Ol S ek s
5 20aR 03 Sl s G cle (ST L el
oS 5 sl ab pastls Olgea) 1Y) olesls s
(235 plnil (]

S3PP5550 5 (el e

SOl adete pwlidpn Sl bl
Loesyssipor oS al s wlidiwe) bl
Sl olgal L) sls LI s WS
SRaal 5 4ty S son 5 ol g5 3 Obrsly
bl miy O skas LSi5 Clgw,y oS o3y
Globisg, Slgw, 5 Lassl by s daoyls
Bl Ol Slgwy gdodls k5l asb s
5 e 5wl (o (S ols (K a3 sl
Slelis )| 51 s s ool i Al o ey
b i Sl e sbeol als 5 cis 3,8
Aol e UA)LA@E-A{;“ML: S

Suds b Gl Sl s 2l s Ges
5SS P e (et S )
Al S G 0 Sl S o e
sbocpays 3 53 Obrslp Cds Swe ) g_.JT j‘f:{""
el o a3ls OLES Y IS0 55 1T

anlllas o) 50 adlae (S5 5055050e 428 (Y IS

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VAT g5 5 5T /0 o led [ padis Jl

S GblAr

Ol 31kl 5 ol O (slasloslinl b anllas
cbais g Gy l ols S eslizad sl
S s WY il s Arcmap ARle 5l g

W ealaud IDW &Qﬁ}j)b

Lasl

5o Ol s edades glall U
s Gl edd il Of Glages S gl

el 0l ST 5 ) sl s Ol
Loanglie 5 S (e lajbogas wlal 5 olacd
ol 4B S e sliS Ol slas il
SOy chle Ol wls g, Selll polis bl
vv )\ &J ).)J_LS} L&‘U_’N M)J Yoo DL s_)ij
spde 5l i e ol gldse Ao
)U.s.a )‘ M Wh . )WQ cW/\ cW\‘ 6[.5:4.'}‘;4

Al e 35k

53 S gl PH ol 4y bl
Gk 3 baisal i (6 Seilll (gl e sad Jome
 abeed LT e 5 odd IS A1
38 e )b bl e S15 S s oSl
5ol g0 EC 5 TDS lsee (5,8e5100 4l 5
L sl pslie g, Soslil gl s (s o
AD+ Jo) S OIS 5las S olaus 51 ao,slS
A eslaal

Wile 03 (g5l marr Ol sladigod (Kb sl S
3l eslizad UK+ 0555 Jlais 5 e pH oKews L pH
Seled b ) 5s e Sk e sl
A (6,8 o3I O gl IS Sla e

0 B S el A5 s SRS el
o3 Sl NO3- (glag sl slie . eslizud
T sk 02 el Ll ) ) andlles ) 5o adlaie
Aoy Sl e heg el OFF
(1) L& ¢, S5l (HACH-DR-Y+++)

3y e oy Ol plesd CukS anlie gl ,

WY ologpsys b 53 Obrjly Cuds (o) 23 o S o gord gyket lowin ol (1 J g

meq/l mg/l pH ECum REW
SAR TDS Cl SO, HCO; K Na Mg Ca /cm
VYO 0Ovf \YFY YotV \OY/O ARV YYv/¥ FANA [NARVA v/¥ AYAY Wl S} (.LS/
NAY VYY) VYO \AOY Y\Y/# 4V /M YAV LARVAY VO Y v/# YYYYYV W, J.,.Ljf
YAY VAYS oY T8 AT/ WAY  WeA AV AA VA 1ave W, ey
2 AR FETY Wy 551 VEAS ey \OA Vs fovs W, Llias
\Xf Y\ep YY¢/IA \OAS YEANO \Y/8A AVNVid YO gy Vv fYyw W5 ;5,_., J
Y/ov £YYO VAN YV\# Yo/ \AVY £41/4 I FNY V¥ QAYS W6 Oz g e 4o
VY Yory OYYV/A VAYY YVY/# \V/44 A\RAVid YOAD ACALVAN M fa7y W; ;Li Cp
AT VYeey over Y0 YEE/ 08154 veor OFUA  FOVF VN VAMYF Wi <
YA/ + & YY\YY YVOYY YAAY YV¥/$ 0/v4 fo¥Y \YVO VO Y 7 Y\¥0 W9 ;L] J..p
OY/Ax FEY0O Y\YE AOVY Y\Y/$ O /O YYYYA Vavo YOV /O \7% VYA W10 gfb)q- Caa
PV YYAY YPVIV ) eyy YYa/0 V/+ YA IXAtd Vot Y0 /4 V/f YAYY Wy PUN P
s SAA YoV Vanq WY YHA Y] O YN v ey Wi, S sl

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

WY/ Ol cads e ol b (ST o

ub&a.k K a;‘jdj&kﬁ

10000

S000

6000

4000

2000

WIOW2 OWE WA WS WE WT WS WO W10 Wi w2
B Sulfate(mg/ly = Standard{%00mg/l)

16000

12000

S000

4000

WL OW2 W3 W4 WS We WT WS We Wi Wi w2
0 Sodium(mg —— Standard(900mg/1)

24000
20000
16000
12000

8000

4000

WI W2 W3 W Ws W W7 WS WO W0 Wi w2

B Chloride(mg/l) — Standard(1000mg/1)

T3 3pmse () IS 5 (0) s 5 () Sl g O3y gl (IS5

ol Ol 3l 350 b O3l s el

ﬁ.’.«

w5 @b sl b s e gl
OF) Ll o 63b5 ods 51- S slals
Corse S L bl ol s e O S
.:ﬁ&ugT@W&Bdﬁ%Sﬂéaﬁ‘j
O PO U L SO i P - s
e LOT gl ol (SKas 5 azils QLS & o
.M:uﬁtjejxp&qujaoaf@bale%\
Conyomme A 53 p 8 b Ave Sl VL glaclals
JRRPERURNCHTERN () S BN S I PR N R
Qoe 3l zie Whe WA WA WY clad sl

S s Bl XY Jodr @ s L
A ) i Al s e adleie (65558 slaelr
SO VO [ Y [ SORCOUN G JE S R K
G et Ol e sl Sl
($aliS Glapes p ool Jlesl JT & slas S
5ol Ol (S gl sy,
Ol chle S, wid b s bag,l
Sl edasolss Ol s e s ol

Aol o adbaie o8 Ogr RS s Ol S

C.aq

s Ol gl SodT oy

-

S g
L (S K)ol 0 J 5l iy Sl
Ll o Ol ol &S Sdme Sl sl
Qw}wé‘ch,M‘;)&@u.édeugT:)b
O Dbyl A8 5 8 . O b s
ol Ll DT 3 s s g slas 8L b 5 il 5
2o 5l S olWyens . W5 H2S
Sie il e Cee Blas bl &S el
Loy sl ss e S ke 480 1 S Sl
Fow 2 P o i BB dke olS
oS om0 e &5 SIS Sl 5 (B 5
Sl clle ey gbbasl (VY) 555 .
oS koo AOVY 0T Slade Slas oS das o OLES
2 e Sk VoYY of Bla= s Whe s 2 s
Ol g Ol anglie il o WYY s
Ol soskes O las, bl b OF slae sol
5hadkie gt L3 St sw Ol 45 s

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VAT g5 5 5T /0 o led [ padis Jl

o g Sb/ary

ol 4 e Ll e 2 0 p S ke Ve VL

255 OlS s
S s o Ol kel s LT laanl )
WO WY sladsus ey adhis glad gl olad
Lol sylulal s gl e ke WYY WY

(2T U5

2 NOSCl s 5 & 25 56T gl (¢ Jgtr

g chle) C}l?)"ﬁ S TS ui «5““‘3}"’"’

(mg/I
NO,/CI s1s sNO;3 JNS; Sample
VY VEYY VEe W,
ey o/+0 oY W,
V2R oNnY AAL) Wi
UYVE INVEN a¥/A W,
/20VY Yoot W/ Wi
AT VOF/Y \VEY/Y W
/v ov/sf oV W,
VY Y/ \liai Ws
ey YTY YIAA W,
NIXXA Y/VY o Wiy
AP YO/50 ¥4/4 Wiy
e AY YA YY/YY Wi,
ol 28

Slhases ol chle pled T &L
Ll 5l ol cas of e Sl e LQJC"""
5 (oos ) sk Jab 5o b ool Sl
(sl ol o3ls OLES () Jgdm 5 (ls ) S
Bl Ol sy el (Sl aallae g
oozl o 5 (p3sp 53 D% O S s Ol
Gty cobis 5 Sodl Ol e @l 1Y)
(F JS8) ol ot @Bl ooy 23590 (S35l

(T JS8) Lls 5 ikl am i

X S

b gl Sl ey ol s S 0s
Sos5 5 e Sloly (S glonlsl
ShFn ST opi G20 Gsd gl
DS Sy Conbm IS Jp b 4 0bLS
2okl ST s slagdues, al ply cdias e
(Y dsd) ool s LIS Shle Ll

Jg_é\}.«ﬁ u}l.@;’- .>J|JJ\:..~| J.!.)L:M (¥ J_}.\»

6ol ol kS gla sl

u] BL J:wu s _
- sled <l 2t
skl

dsim  r-- ECyw 5o culis

mgl T TDS e

Jsloes
mg  fe-.  Ca’ -
mg/l  Vee-+  Mg©? P
mg/l Qee - Na* W
mg/l At COy <bs
mg/l Ve Cl- 48
mgll ¥ -+ SO, e
mgll Y- NOy e
mg/l o NH, O35 5 p sl
mg/Il A PO, b Dl
mg/l Y- K b
meq/I AR SAR e

Los ol el el il IS il e ol O
oS OlS S s S A elS by S
e Sl e LS, s s ke 31l e
LS, S il | e il sl

slabls spi e sbel S il ous S

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

WY/ Ol cads e ol o (ST o

d‘)&&k K a:‘j‘_;)ih.o

O3l 1l S g 2

JIUse of Sl gl esn sk
s LS glackls Lo s ol iz slaglase
o (0) IS @ a5 L 00) 58 eslinal wuly
Sl sl jaste Sgline Ol b ol
LIS 5 el B 5 oS Sl as clle A g
Wi s WA WY WY WY O 6 sas el oYL
P s S LS I s
Kla $ 13 s S e g al alay, Sonp

W s s ke U B a3 Of €50l b
g5 Tl 85 13 e g IS 5 ly
5 e LIS 5 VL &l Ol a5 ol LT C
WA 5o kS liwss 5> STl 3)ls (oS el

.2 j“’:’ «<* o
100000
A
10000 .
L]

_ T..\ c
L= & -
= 1000 N
= L]
g * e
E 100

10 E

1

1 10 100 1000 10000
log NOy gy
1000
A
. C
= 100 .
L]
2 . .
= (]
L] L
L]
™
L]
\/
1
1 10 100 1000 10000

log NO, (g}

Chle 8 Bl s Ol s Bl w8 s e 53 slaslssal (0SS

s ol ladses IS 5 s

o305 el Gl (S
Slodos Sl J1 2ly3 Jhesl 5 g5 0les ol s
Ol s i ol CdS sy »

ooy S ble 5 5,88 (A5 ol iliS

,;objlﬁd@ﬁio!ﬁi(ﬁj);rjfui,fwﬁ)o!):c;@(fJS.:
WWAY (&) olesls o 5 () 3,553

S5l ailaie 53 el (5 S eIl Ol 2 Olsae o VL
Vooled wisel 4 by 2 s e S e VY
sy ol G 45,0 53 (ol e kS by,
Sl sale 5 bl (ilias Olizds (g 4
Y44 5 0V QYA DSYE Sl Oy i
Olee slyls aaigad Lo syl 13 1) s (‘J§JL:‘
oy bk 2 e S e VY1 RS Sl
Seain Sl 53 2 pe Dl Ol ¥ S
SLbl s adiain 55 00 5 (08 i S o
S (Sl el ez 53 53 WP WY Sl ol

P PO T
sy Jdaa Ol WY ol s las Sl
b Sepdanlse Sl OBSG ol slaslr
Gl e (S WP ol 5o 5 by el
L0 [N PRCH PO i - N CH [C P PR
Slacmes 5 oalinel 355 gt slas S 51 30

NIRRT SSTIAY

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VAT g5 5 5T /0 o led [ padis Jl

(el 5 OLleaS) Sbdla 5 s lakisla
s s S oAl wlbisy, Lsd Of 348
33 ke 5 IS (g O R 58 laal 5
Llodd esls Lol dibie pue) 3 ol

53 ol SBlE Ol 3 g MBSk 4
B S IR MW P et
Sl L Sler il o bl O 5 lled
s sol s ol Ol 030 YU gl
S

Sl sl s Kbt OB lacls sl (Al
A e 03 g s s

(Pl = Sl DY a8 5 plerd glas S (©
e slasl Lo slaaiy Dl (2
S Gble 30300 e 25 glacd b g Sl
s St g S s 055 50 (e a6
s et L s 0T IMsu! e

) ;.j @l;» 03 Ol sdas L 53 Jlaz>|
5 lalae e 5 Sl glaadsl ol coss
Pl 5 celys sl ok Jlasl plogd lassS
ol podas ol 15 31 o8 S L (6,50 laaiy
Al 3l G s et 4 O Uil 5 pies
ol 53 Sz Chle 05p ol il e 3l
Sods AW 5 WO WY)  glaslr e 3
G $303LES ool 3 suee )3 Waolr (5,551 3
GlassS 5l H L 6 e KL daely ple o
Sl ol Gensns sl Soddl o plasd
b bl 5 BB 2w b3 4 4z bl
5> B oS3l s slaes s p sk ot
2ol W g wdlie of o
sl Sl glalolt WY ol O (lads sa

Slslr J1 53 sy slacl (Sal s 8

s 5w L s e T b ailate 550
el 4 S B 5 s 5

st gwips gl wlas was Sl
Sl Ol ey Al 00 GooslisS sl
BEREVST YR CE P SRNGINY w8 Sy Ol
(g5m) sy Loy g Bdes sls slagyes
S5 83555 25 S e U el 55 OalS
W P AR P - JUPC SR N
iy Sl S Gl e Ao T
RSP TE- IS - PR PE B e
SousliS lages ookl Jlsl plend glas s
03 $lES abl S aas e Ol F IS Sl
Eaome 5 035 0l 57 (9L Ty 51 0Ll b
35k 53 48 ol e oS VIY/EY L O cole
AL o anlllan 5 ) 5o adlaie S Clis Ao )3 YF/TY

axlllae 5 g0 ailain 55 35 50 (55,5LES LS (PSS

35 sl ST sleline
b Obesly s iend s ool Sadl gl
sladsl ke SIS a8 Sl eslind
el 03 8 et erdigyden slaesls 5 Sl
(S NSl Ll glacKaby bl cpl
Glpoodd Jlasl slasd lassS 5 lag,li e
sy Sl (Sodl Jelss cniese 5 2ol

S Olpl RI e 5 Sz @ Obrl ks

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

WO / Blomjl cuds e 5 ol oo (ST o

ub&«h K a;‘jd,&.&d

s WA WA Wy WY s Ol 055 b
0o Wb Ol ooy ple O 4 s WA
Slagres 3l Sl s pde 5 LIS Oy Olge
O mle a (plard glans L) 5oslis
OA) PIttMan) ez bl o Aol 1) s )
5 S oS K e &S sl Ol
- Sl S Sl 5 Pl sl s
St gonn (Sosi ibe Jaoe Ll 5 il Lo st
o 5 elS Ay say e S 5 S S ol
clasl oS s o i plie 5l b O35 5

(V4) s

S S o

dila e oo o b gl S5504a s
S el o ble S das e Ol aadlls 54
S e st i slaol Sl 5 i
A5l e 3 il A

O3l ks e slacl ol e sl
Sl slas sl eols 3y slenass 53 Vsems
CsI8 L ole ey o s sl 3 ealinad 5550
5 ki b Sl S 038 pap] A5 Oles
05 S 5o S gl 5l Ol nd & soas ole s 8
238 o3l sl a4

e 9 3l S el L;La;.j 3 Olxs Og s
Sl ol ol el il ) LG
(5SSl okl 3 s o e
Sdes Y s ol nd chls o sl Ol e
Aol ol Slex glanyllinl d= 31 i et gas
Seins sl SR SR e o
G b 3 2 p s el Ol denS| O3
(S3slES lagmes oedd Jlasl J1 lasss

sdowze VLI 51 15 51 (ol 53 S ODLSL
OF) sl ok 5,158 K el

Sy o 3 ke Dl Olgee e b Laslr
S35 Ws s WY laels) Ol cuds 8
Wb S s Bl o Sl e il
St 8 5 G5 3wk nl fees s s
S S il gl ol 8 i 5 55
355 5 Al (St ool bug bulr ol
o gleely Sl S sd e S sl
(s Sl Slas ol oS b L
Al o K+/Cl-5NO3 -/Cl- slac s s
Sl ChlE el eas s Bl 4l
3553 b IS L & ol gy g0 ol sins Ol
adais )3 ey 5 LS Lte (W) b glogs
Sl el 5l ab Wlg e e sy
A2 (Sl Sl 5 ot sl 5)
32 Fo T 28 o S ans 5 ol slae i
B RS R N R T W
& o LS i Bl L Vpens (8,8 s
Pl Lpd e patde o o pd BB Gla o
Sl b slaelr O Gladised i o Col x5
bR s p Sk 0 5 ) Sl Sle b
bl ple & s NO3-/Cl - VL slis
020 Vo L o pasin axllas 350 adlaie Ol
033dous 534S laslr opl o NO3-/Cl- s
ool L LS e 15 s 2L
Sl Sl e edes Ul L (S
6 s0i NO3-/Cl —cs S o aols Olpl
(WY o) VY 1 andlas 550 aikeie one 5 ol

(Y‘ J)JQ'> Cﬂw‘ﬂ:}.ﬁ(W\i gl;:))_} ~/~~.T L';

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VAT g5 5 5T /0 o led padin J

b bt Glas S dwsa a5
Ss 28 S Gl sl S Gias Ol
@ adsie slag,lae o 5 goldls L_;LA;_;L,..i 3959

335 6, Sk ey ol

References:

2ol Sl (S glodlal sy
Ol ol as chle S|y ad ail e il e
53 Ol Rl edasglid Ol sl s pue
WY (Sl ol GBI s adae o8 s i
ol Ssdl Jlasl palS e A3l

1.Nanbakhsh H, Technology guidelines for
water supply in small communities, Firs
printing: Address, control., 1382 (Persian).

2.Datta P.S, Deb D.L, Tyagi S K. Assessment
of  groundwater  contamination  from
fertilizers in Delhi area based on 180, NO3-
and K+ composition.J CONTAM HYDROL.

1997; 27: 249-62.

3.Thorburn PJ, Biggs J S, Weier K L, et al.
Nitrate in  groundwater of intensive
agricultural areas in coastal Northeastern
Australia. AGR ECOSYST ENVIRON J
2003; 94: 49-58.

4. Lerner D.N,. Papatolios K.T. A simple
analytical approach for predicting nitrates
concentrations in pumped ground water.
Ground Water 1993; 31: 370-76.

5.Ayers RS, Westcot DW. Water quality for
agriculture: Food and Agriculture
Organization of the United Nations Rome;
1985.

6.Antonakos A, Lambrakis N. Hydrodynamic
characteristics and nitrate propagation in
Sparta aquifer. Water Res 2000; 34: 3977-
86.

7.Jeevanandam M, Kannan R, Srinivasalu S,
Rammohan V. Hydrogeochemistry and
groundwater quality assessment of lower
part of the Ponnaiyar River Basin,
Cuddalore district, South India.
Environmental monitoring and assessment
2007;132:263-74.

8.M. Heidari , H. Nadeyan , A.M.
Bakhshandeh et al. Effects of Salinity and
Nitrogen Rates on Osmotic Adjustment and
Accumulation of Mineral Nutrients in
Wheat. JWSS - Isfahan University of
Technology. 2007; 11:193-211 (Persian).

9.Daroudi, M. and H. Siyadat. Effect of water
salinity, potassium sulfate and urea on yield

and nutrients concentration in wheat. Soil
and Water. Special issue of wheat.1999; 12:
23-39. (Persian).

10. Darvishzadeh A. Geology of Iran.—901 pp.
Amirkabir Publication (Persian) 1991.

11.Awwa A. Standard methods for the
examination of water and wastewater.
Washington, DC Standard Methods for the
Examination of Water and Wastewate
1998; 20.

12.Watkins C. B, Brown J. M, Dromegoole F.
J. Salt tolerance of the coastal plant,
Tetragonia trigyna Banks et Sol. ex Hook.
N.Z. Bot 1988; 26: 153-62.

13.Bouwer H, Bouwer H. Groundwater
hydrology: McGraw-Hill New York; 1978.

14.Abrol 1, Yadav JSP, Massoud F. Salt-
affected soils and their management: Food &
Agriculture Org.; 1988.

15.Datta P,Deb DL, Tyagi S K. Assessment of
groundwater contamination from fertilizers in
Delhi area based on 180, NO3- and K+
composition. J  Contam  Hydrol 1997

27: 249-62.

16.Keeney D, Olson RA. Sources of nitrate to
ground water. Critical Reviews in
Environmental Science and Technology
1986;16:257-304.

17.Pawar NJ, Shaikh 1J. Nitrate pollution of
ground waters from shallow basaltic
aquifers, Deccan Trap Hydrologic Province,
India. Geo. 1995;25:197-204.

18.Harris F, Pittman D. SOIL FACTORS
AFFECTING THE TOXICITY OF ALKALI.
Jour. Agr. Res. 1918;15:287.

19.Sinebo W, Gretzmacher R, Edelbauer A.
Genotypic variation for nitrogen use
efficiency in Ethiopian barley. Field Crop
Reas 2004; 85:43-60.

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-607-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

ISMJ 2014; 17(5): 927-937

Orginal Article

Survey of groundwater chemical pollution in the
Borazjan plain

J. Mozafarizadeh ", Z. Sajadi

! Head of Research Committee, Bushehr regional water authority
2 Department of Geology, School of Sciences, Shahid Chamran University, Ahvaz, IRAN

(Received 19 Jan, 2013 Accepted 26 May, 2013)

Abstract
Background: Nitrate due to its high water solubility, poor absorption and having stable composition in
the water, has been studied as the best index to indicate groundwater contamination. Borazjan, located in
the north of Bushehr province, is one of fertile plains which nitrate contamination of groundwater has
occurred in the most parts of it. Detecting the source of pollution and the most vulnerable areas were the
aims of this study.
Material and Methods: In this study, hydrochemical quality, especially in terms of nitrate, sulfate,
chloride sodium, spatial and temporal variations and the origin of them in the groundwater of Borazjan
plain, are studied. Groundwater samples from 12 wells were collected in April and August 2012 and
assessed to determine the parameters of hydrochemistry and pollution.
Results: Based on these results, severe nitrate contamination of groundwater, especially in the southern part of
the plain, by agricultural activities, cesspool wells, domestic sewage and livestock and poultry wastewater the
influence of the effluent from the aviculture, were occurred. Also, the quality of groundwater resources showed
that concentration of CI", Na*, SO,* , and NO5™ are more than standard limit and only in some areas of plain,
concentration of ions such as NO5 and Na® is less than the standard limit.
Conclusion: According to the results of this study, using chemical fertilizers in terms of time period and
amount of consumption should be properly managed. Furthermore, domestic wastewater, livestock and
poultry wastewater should be controlled and the monitoring system for measuring the exact quantity and
quality of groundwater resources must be completed.
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