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ABSTRACT

Background and Objectives: Water contamination of heavy metals is one of the major threats to
human health and food chain. In this study, concentration of heavy metals of Lead, Chromium,
Copper and Zinc in sediment was measured in order to assess their ecological effects and their risk.
Methods: To determine the concentration of metals, 12 stations were selected along the river and 3
samples from the sediment were taken in each station. After the preparation and acid digestion of the
samples, the concentration of these metals was determined using atomic absorption device.

Results: The average total concentration of Lead, Copper, Chromium and Zinc metals in sediments
was obtained in mg / kg (22.24%8.08). The tresults showed that the pollution load and ecological risk
of heavy metals in the area are in lower risk category. The environmental hazard of metals was also
evaluated (Zinc <Chromium <Copper> Lead). Also, by calculating the geochemical index of molars
and contamination coefficient of Balkhloo sediments, the pollution of heavy metals was classified with
zero degree of contamination and in non-contaminated area.

Conclusion: Based on the results, the contamination and the ecological risk level of metals in the
sediments of the region are evaluated at a low level.

Key words: Heavy metals, Ecological risk assessment, Sediment quality index, Balkhloo.

Journal of Environmental Health Engineering

http://jehe.abzums.ac.ir


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

PYT-FVF ¥ o lais T Jlw VPV Glian s chino cubligy eutigo las

liguwy 13 (Qwe 9 295 189 i pw) cyafians sl b S5 39)T il
9mw) 5 39T 39T 53 sl YLD b Jurd)l gl &ila g

£ Sy Sl b L T g ot sl g

g\ﬁ\‘ﬁm‘ﬁmaxﬁuuhgww»J%N,ﬁbcuu&m;‘M)@;;;In)xyuﬂsdﬂm‘
Olnl e 3o oKl o3 Jaoms 5 b mulin oSS (s Jamn 05 5 Sluslanl |
Ol ¢ pde e olSails (3 Lo 5 oanbs molin oS3 (S 05 8 Sslanl”
Ol ¢ 2o Do olSasls (3 Jamn 5 b molin dSls (a5 aoms (6 585

\WaY/A-/Y- 1ob ey &L« AWY/E/YQ :allio el &L

odusa

o 5 Sl by St e Loty 5 Sl e 51 (S S I35 o o glolSl o Sadl a5 ae)
st g Gl Bls gy Dlga 53 S5 s e eSS (o S DIE Gl Sl tags 3 ph e e S
238 13 Sl sy T S3IS1 a5 S oL

Sl Oy 3 a0 500 ¥ o) a 55 5 bl lta sy sk 4o oY s chle o cg by, g 3lse
A3 S s el o o8aas Sl eslizal b5 S de Sl Bl et ped (ool w2n 5 (S5l 3bel 1 g S

(Y7/06 > AT/T8 > VoA > 0/81) Olse i i 5 4y Sl 53 505 5 03,5 et o 3l e IS Lo o claasily
03 1 ey e il o il S Sl (SIS e 5 (ST Lol 0L el il iy p SIS e S e
el aalbee L pzman A0 8 Ll (o™ e > 05 S > (05)) Do 4 DL s sl s
3 e Sopllams by 3sp0 oS ol & So 1 i 51 ol bs gy Sl (Sl oo 5 S50 placi i
A o aib o3 g1 8 o3 3

- ) by e s adlaie Sl 53 SIS (SGEAS) st Ol 5 (So il Caniss ol il bl 1 S e

.:)13.).:515:ﬁyh{\ﬁdﬁj%pjﬂﬁnﬁ

Sl bty Dby CakS Gals (S5 IS1 lar obs) pin Sl fgaldS ollds

Ol e Mo oKL (s Janmms g (gmds ailie 00SLElS (g ) Lanzes 09,5 1 J ghumnn 0 g5 °
cANV-£ROY - - A :les als - mortazavi.s@gmail.com : fee.)


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

oo (Sl auTor la Gedla b Juuol s3Il Glas s, Slise 5o (Lo 5 assS (g o) 5 o3l (Kol (il

e 5 i O =05 5 S e DL )50
be 5 alanl o8 el axlye Sk LI ps e
ol o=l Bl e ol el LIS 5 S
Laasbta g,y tile of gls o Ko gy oland 555 anlllas
(Sl Lite 3L 6l 6 s oS Wil o L
N DI s lame i) 5 pole 2S1 S
Al adkee s s e Sde gl
Sl Sl ot plasil s ol )3 (g3 Sladlles
S o 03 OhlSen 5 (i e oS landllas 5o (4 sed
DU U PR V] P V) W S [ OV F E R 0ot
S5 e L ol iy 53 O o Sy 51 615
o Sl bl oan s DL S cble el
= gl G L Sl ol 855 Gla i s
3 e JS Bl Sl A S S Il )0
oS 2 0S5 Sen YENVA 57VA0 AAOY 5 5y ol
il s e 53 Bl e S s S
33 6l b Lo 035 b Sl eligry bt 55
TAEL o e B sl Gl L 5 ol 5 e 516
s e lae Slgs o 60l 5 ale Sladlas
o Dl (S5 I a8 ols 0L elis sy G55 5
S (sl sl 5l eslinad b (el (JSS (s o)
elie Gler Sl 53 O Gl ol b 5y s
Sl acalllan 5550 ailae 53 LS5 Lsslia 65 sls 0L s S
S Olin 5 i s Gblis amn 3 53 () alis
BTN U = i onl s ekl el able s
e ) an 0Lk s Kadhum oS K5 (glandlas
o Sl 53 W5 S S a5
Colil ey la et ls o astls  Langat Lo
ST L et (BF) Sas 26 5 (Igeo) s
oty il Sl gy 35 0L (CF) S5 31 s 5 (PLD)

o e S5 o el o s S8 2

Ao dilo
5 e3Y Ol sl el aen 5 (Sa5 6l
23 35m s ol 5L g o S e 5 Sl (55,0
23,8 o s e (§ 0 S oy A e Ol
5k 3 imalie CehS b B Wl Ol 4z
Olgme an L wltngy .l Sk anw g & plaas Lyl 5
A o5 Dl se aen sl O Gl el s ) (S
3o ($5usliS e 51O SUS Golas 3 5 e e
ok o S I8 Sl 53 Bl e - Jlas i
- ol b oSl e 0> SLl s o b
PR PP N F NS PPN T [ P B P
N D S Sl s i el e e Al
Oab s as s Ll 5 Ak slie s (glyls
] o] GL;A 5 laKs ol b 5 (Soilen alauls
Slac Ul «siosliS gms (s 40 s led dauly
Jlyd e SLOEslap 5 355 ASB b5 5 e
Sl ol s eiS Cilys b ssb 4 o sls L
oS 3 g Sl sla oS Jam Slpry it
53 Laeds VT (G5l o, b 5 JLislys age SR8 5 055
S oeen 4 Ml e ) e b o g 5 2
Ol s b 3 S Sl 5l a6 Sl ogs
Oler el pns Lo (SIS0 5 At 0 55 51 (S
s S ool sl ol )l el e Las
Bl = G 5 (= O Jeily e O e
ke sl Y g nd e (S5 Sl OIL
S Do st oy ol b S ol i
o Sl S5, 01 6,8 o3l 5 e Sl
o Ls Cltagy s ol ) sl il la0lSes
o a5 ol b ag g B s Sl
LoV b ol 00 5 s s O sLp

A_gtél},aj_';ﬂ): S ae gla ;;;TJUL;J: sl

Y o ladh auicd Jlow ¢ \YAY licue) cdosae Cuclilags orudigo dlae € YAY


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

O 5 Joold s 5o

AL Sl s Jame i > SO m OSUS sla
o Sl ety aoltn g, CudS Al Corge s ev g S
Olgs e 5 S50 p S e U3 (6 S50 Ll !
LJ‘JM}J&}MGL&}‘)}&O&G‘S&.@A‘}JL&
im0l (o zans 53 AT SUKl imas
sl Gus oVl sl Ol Ll oo Giss |y Ll
A
Conds (et 53 ot e «Sligy LT Sl )
oS Sl S ke Sl 5 Tyl gble (Sa
Al e St So gl Conds bl Gl e pal
Sl G 5 i Sk L bl s 35 el Ll
ol iy s Aol e all gl L o S
Sleslial Ly oS 5 an adlate Sy, (Sou
ot lgeo) Sl o pliard 55 sl el
5odd astls y (PLD) (S50 JL Lesls 5 (CF) S
ot sp3S wpe S3lE S e Sike alie pomas
asdllas 5 40 adkee SQGs s NOAA slas il b (s, 5
St slame (53,5 0L SIS Sl slacdles Lasiis sl
23 g Sl s el el 4 8 o O
s (S35 01 03,8 oS 5 IS s 5l (g ed o e

AL s g O ro 5 b gd 5 S s 3 K

B9 9 Slge

Azlloo 3 90 0393=x0

rl S sl s s, sy, Jals aadllas 3 g ailaie
L5 e sl Okl adls slawils g, des 51wl
53 Joolbim 0 Ol el g s 5o Sl s S 5l S
SLaarli s 55,5 o dadir o Dy 55 05 2l
Sl s OLENEl (gl i (sl sl S oo
Slasy pla s Jgb sy gl OBY (sl Rass

i Jessl s s swo 83 4 Resm b S g e

YN0 @Yo lad adid Jls ATAY Glicus ) doans cudilags usigo dlae

sGurumoorthi - >ees RN o (’ﬂ“l 4

Tﬂ;ls n&ﬂ ol chlle L)l 4 Venkatachalapathy

J}-L..Ndj_]ajjf@@@j_mj).ﬁdj‘)jgﬂ (o

Ol clle aadllas ol 5y aals A 5> Kanyakumari

Sl sz Sl ol S e b Sl elad
Sy s S (Sl s Lad 5 SIS
(S S el J 5 SISl ) e s
Lo ot Gasls Sl asls e sl
Sl L patld pslie 4 a5 b lows s
(BCF) (Biological Cross .} s axls 4(PLD)
5 o e o] 4 ailaie J-Le oL 5o index Flock)
l_iv_?vf;jJT p5olS Sl aS =y 540 o331 5,
Tas S ke Slpa 55 e se

Lo Ol 8 Canl 55y Lodadilrog, Ol (0l 0o
i 5 el 3 OF e S 5 VU (3 605 e
SLaek VT (5 5ma 5 ol J- 55 o4 O i oS
gblae Ol i glael 5l 2l gdas 5 I
SLa oLS5 51 ol sla al o 5 Ol 3585 5 (5 5Ke
S Sl 8 8515 e 5 sl Ol 4 s S S
sasbiag, Ol g asdee |y anb Coage ol ) eslixd
aallan .ol 6305 13 g 5,50 Sl 4 |, OF Sils g 4
s b o VTl i Olpe w0 K Sl s s
s SLaba sy e s S| S oS SIL sy
S S SN LIS WP Rt - IRV Y- JGIVH I WS g ot
o 5 Sl gl el LU Cow b Ol s
dew Sl o b 5l L wlbts g lee O 2 S8 S5
2>l bl 5 b oS sy 5 O s b 3 el
aole 5 8 31l 0 romed ¢ SIL Al 03 g
e 53 Sd SSL als 5l iU sla (ST
G303LES ey 3505 cpmamen 5 ool ed 51 LIS
oSS S 5 Ll il an g 5 (5,5 S sl Ll B


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

oo (Sl auTor la Gedla b Juuol s3Il Glas s, Slise 5o (Lo 5 assS (g o) 5 o3l (Kol (il

2V e (63555 olul 2 (GPS olaus b Joms gLl
SN oKl s B S s ed OlbI 2l s
Yo el ol Glus b a4 e Yx) skl b
Shesleal U (e Sla Yo — o) b 40N 51 o) 45 5l
S St glaanS o 5 cdb (Sl el
GMHS S 4 bt pai 5 oK) i 0 3 oKy lesl 4 Jlaz]
Gla Sl 55,5 Cunss Llsn Ol A= b 45 s o]
das oL wlesg, o | L@;ICL;UQ;;MQULU b
03 el odaliine (g )LS 5 LaolKans) Slazses (V) J s

...Lh.)‘jA ol )HL AJB-JJJ

aigei LT 9 s jlwosleT
2Ll (s 2550 S pole Clle S o5l sl
Lo god s o3 U2 T3 Ml gy oyl (5L
I e e PP V- JARP IR Wi G P PRE VISP
0 IS8 (6 e s S W SN 31 3 o3l 5 36 g3l
o s Sis i ged 0 p S S asd s ol D S
5SSy el S Al Sl S S b ()
03 Ml oS o 2a olws 3 VY 4 SIS
Glos 5 e s Celn Y Ol 4 (4 £0) ol gles

.;:ﬁ@v.,é_ag;pb\”’c;.ug@);\i'

sl o Sl am Sl s adss el b,
R B g e e T P
5 Jlmd YAC1 0 A" L YVeo YWV Ll s sl 5 e
omly 53l el Bl 3,5 080N YEYT L ove g IA"
s 48 5505 55y el des candllan 5550 45 5= o
ol o s sl glail s o Ol s
Jsb s e s S Vit gl Sl e b el
03 aS ailbtagy ol ..,\_.';L.v_.«:@ffu}%'\/\ aslts g
Ol il 5 ol gle wlbtag, 5l 5ss Ol 4 sladla
e 53 g eddalpe JLSs L 08T en es
dilaie Coaxd e (V) S5 5505 13 e lame gba Sa

.VMJL;GQW‘)LSJ‘JJ{&}A;LLE)M}&AJ)}A

adiges 5 9T 2ea

=06 5 ot 48 =y SNl 4 plaws Gl

iy Vb a3l s (6513 e slae
53 b Sl 3 800 (sl e S B3 e &
Sl (ST sl sk 4 Jusl sl wlss s, Jsb
5 i Gyl e Sy 4w gl pimen 5 S
Jsbos (o Sl 31 (5l g 0T (Sap
Sl i L) o&ial VY s 2oy LS WA 50> s

-550000
L

520000 520000 510000 500000 430000 430000
L L L L L L

1610000
1

500000
1

PREEY XN

590000
L

1560000
1

4570000
1

S

Legend

S
C 7 ) [ riverBalkhiou

1610000

1600000

1590000

1580000

1570000

0 & =

18 24 E]

560000
L

T
-650000

1560000

T T T T T T
520000 620000 510000 500000 430000 420000

Juool Olw g 53 ol wilsng, Sldlas Srelanl Cund go N S

Y o ladh auicd Jlow ¢ \YAY licue) ddosae Cuclilags orudigo dlae € VAP


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

O 5 Joold s 5o

}.L;JL: 4}L>'>)) 3 ol sdalie Lsf)ls sl aKZ..M_i\ Slaises :\LJ,JQ

Sl 5 SN a-B) Bl A Job L S Lo g osled
ch..» Ay adds —,lisl —aads — sl Kl
(b 52 e
oslr —dew VT U353 55 VoY EA v £4/10A YA +£ Yo/ bt sl \
I DV EP IS AP Vo /0 EA 0 \4/HAS YA 18 £¥/AQY e el 30 s \
ol CiS—esls V£4Y7/¢ A+ OY/Veg YA so 00 Sy gl Jles ¥
Sl - g5slis
o3l 5 sSes bl 1£44/Y EA A TV EY YA U AAAE B ls, s o ¢
S oalr —sly; FARY EA VY YV/FAY YA 4 YTy Gdsy B Jla 0
o =0l 5

—$sliS Ll VEYY/ EA Ve YA/AYA YA A YYAQY S s Jlas 1

55 bl
5 bl -0 /Y £A VT Vo/4t0 YA Y Y4/e8Y 6L a5 G, v
B T W AN VY0 0/A SRRV N YA Y co/4)e oo Ol 3,5l A

el

el S adlas \TO/ EA AV 0Y/AMA YA VE YANEE S O B s e q
Ol 5 S ailae \WEY/A EA VA EA/FY YA VO V/EeV dm 55 Oldes 35 Jlas Ve
o3l 5 sSs ailes \TYa EA YA OV/YAY YA VO AY/AY sl At 8 et N
i 5 5Ss a5l ARV EA VA YY/YY YA Yo oi/08Y oL s VY
) laxe slayed b g odd p2ld Y ojlad aily gl L ek gl

Sl Sl (S Ol w5 s g
Sl 5 S8 bt 25 Ul Ll s 5 S
Gl axls s S eslizal wy p 3,50 Sl56 gl Sa
Ol 2l = dsldae sla s, Olse 4 odd S5
Lol sl 3lshle Sl 5o e ol bl
S wlitip gy ot pizan AL e adlata Ol Slawss
kS bl L Ll Ol 5 bl adie 3 (S
A lle s

Geochemical _glua—d 45 cdlil Lasli -l
Accumulation Index (Igeo)

b Sl (Sos 0l am s ol 85 Sl astls
oS el bl ISV B s S S5 4

YWV @Yo lad qadid Jls ATV Glicus ) doans cudilugs cusigo dlae

" YO e w ade OTL L 3 5 0l Dl J sl
il B b colg 5o Ladses 200 sl 2
&l i 5y, 4 Analiticaljena Contra 700 Jie !
AU T Olys )8 s & 505 5 e (S35 pobe
5 Lak e (ol o3bel 5l Sl glallax B et
ar Slles 5l cus a5 (lsls chle sl LS ple
el g 4 S ) 38 ealined el 5505 S
oS Laas god Bl 5101 Sl 5 (S8 Aol 5 SIS
bl o Sl KaS w4 Laesls G eI -

SPSS i3 p 5 L Laasil (gobel S5 s o

W Cl};..s‘ Office Excel Y\Y 5 Y¢ ol s


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

oo (Sl auTor la Gedla b Juuol s3Il Glas s, Slise 5o (Lo 5 assS (g o) 5 o3l (Kol (il

i Sepllamss 5 (Sl o nslie Yool
3o oS i i by e S35l o 5 5 e
vfstI)}:Sl_é s &l gj.ﬂj@uvf;jﬂ)w)ﬁ
s e &l gy mssse B4 by e vf;jﬂjl APy
N bpiste STy

(Y) abal,

cr-C
C

n

cble Ch g aised 5 e bl 1 Cialaly ol 5o
sS QL:; aS. ol (J.:..Iv d:i;L:ﬂ) C?-ja osle )J}L; Q\AA
BE ;J)_ﬂg,.lﬂ u&b@kfﬁ RLEEP C,.w\*cda.nb

sl o dal (F) Jgut=

(Vs o o)) adlaie sy 3 0 3550 5
5 s el il ol s b e <l adal,y el
CBLl el Ol o Sl 53 oSG 1 b ke
15 ga5 dlons Lo (Sl Sad Sl oS 1) plard sl

C
I =lo 1
geo gZ(l.an )

L ol 55 bl et Lo taslan ol

35 S o 2l Cn (lgey 5 Sadl oas axls
Odsdor (Jod 5o jaie cbald) aey bl :Ba 5 sy
35 Il i 035 S i 1 VO
i S Dl 4 o sas s S e glaclil

(V) bl

e.)\_..i':‘)jlé;ﬂ ch.ivL;d OJ‘J&:,.?.‘M..JL;.\.:AJ. JA‘}PJ:IU)QBJMJ

A [
LS

(Cf) Ss4i , 56 -0

(a4 Muller) Jge S0 as Lasle bl S0 ax s o aid ¥ Joda

Igeo sl Sl s gy Saal Cand
~ ~ sl

) | Liwgie So TG e 8

\-Y Y Lo gze Sl

A v 3L G davgze Syl

¥oi ¢ 3Ly Sadl

g0 0 S URE-PU N IS S

>0 1 NPNCINR P

(VaA+ Hakanson) _$s 1,586 el julal, S5l axs gy 4ib ¥ Joda

Gy b CF ,laae
oS CF<)

Ly \< CF<y
sL3 *< CF<1

by CF>1

Y o ladd auicd Jlow ¢ \YAY licue) cdosae Cuclilags crudigo dlae € YIA


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

O 5 Joold s 5o

RI :iE,f (t)
i=1

C S350 s il Lasli: E) SVslas o
j.iJLLa )U\_La 9 S W4 Lg,)—..‘§°)“'\—" )‘./\_AA g_,.:;_); L" COZ 9
oo Gty 5556 ol :Tri « (Background value) _=.b
oS S oo 5 S5 ISS1 e Ol b s Gl
.MJJA U:‘iLM \) WS B] .))).A

(NOAA ‘SQGS) D) Ca-:-&-:s dh)lﬁ# -3

Sl Jol Glaesls Caeo s Jlgdie o B, 51 S
dib e Sy kS glasaly Sl eslinal dae VT s
wuﬂjwjgfﬁguﬁt”m@w@u Ol 45 a8
;g_;j)jﬁ wa_ Hlij_gosw_w‘ Sy du)lﬁm_} JJ;‘-;A
Sl Laedi VT Lo g5 o0 sloml oyl 23 a0 Sl g 50
oS Sl adas Sl Lasti VT 51 Calises slie Mol
w‘fﬁ)}dé‘)})ﬁ)}b@j\_&a@‘jﬁ‘ J\;’)JG
03 ke aes a Aled sl Wil S 3 Laedy VT
S Sl 0l Sl e VT sl (gl o plasluilind s 528 5
Oy S glas kil LT op 5 sldie 5 op 25 20 )
s,k 5 ERL ERM 51wl 53 L (NOAA) (el
¢ PEC Jigdze 51 o 53 L (SQGs) 1sUIS gy S
L ol dulous 56 uslis andllas -l 5 "L TEC

g o aslin 4 J gl )5 552 50 slas Ik

Pollution Load Index (PLI) 8 ‘,.ﬂ Wb el -z
ol e 02,5 et gl S L el
ol Al n (ST Ol 51 e SOLES 5 555000
Sl (Sl laparls s Jols S b el

Pl dloes LB 5 Jsep oo

PLI ={[CF,, xCF, xCF,, xCF,, () i,
(V) adal, S 5less (Sop 1,551 CF YL ala, 5o
35 o Sl cble t Cadaly ool 5s LT e s
e o3 B sy 8 SIS Ol o s sy S50
(03531 8) Jao 51 Sl JL Lasle slie .ol o
3lie Jyams b an & U8 o i (ool L) Vo G
Sl o palie 5 Sodl pde s 0L Y 5 S S

Sal o K S5 4 s ST gokiasolis
e DI it g o a5l -
Al Gl SSS e Sl patls

sl 0l Ol K Sl ey Sl S

S Gl 5SS (V4A+) Hakanson 5, ;5 bl

303 0355 (J55 w1 5003lS g DS
R e T A
aale 3 sl laly SOHIST lest dly Guas

A S

El =—xT/ ()
Cy

S D3l ity ht sla et ls g

E, SIS St Jeily sl RI A
E <40 oS RI< 150 e
40<E <80 Lo ge st 150 <RI < 300 e
80<E <160 s J6 300 < RI < 600 oy M6 s
160< E | <320 Vi st RI > 600 5 e 5 Y e
E!>320 Vo s - i

YV @Yo lad adid Jls ATAY Glicus ) ¢ daans cudilugs usigo dlae


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

oo (Sl auTor la Gedla b Juuol s3Il Glas s, Slise 5o (Lo 5 assS (g o) 5 o3l (Kol (il

(S35 03 1,558 s 1S o) il a3 S35 Sl (Sl DU 3

Stations Cu Zn Cr Pb
\ q/v4t) /Y 0/AYoE /Yy ARV2X==AVEVN Y o/0Y /Y
Y o/VaE\ /¢ 0/AY +£ /Y VotEr/Aq \Y/AYEYV/N O
Y Q/YvEY/A AARXE VA AYARE VALY VV/AVE/80
¢ Ve/voEN/NY VYAE/YY AYVE/Q0 \Y/Vot /XY
0 A EY VA AYZARE=LVA NN /ALY /Y VV/YEEY/AY
A qEY/+ ¥ 0/Av 0k /Ar Y/t /07 VY/AEE /8N
\4 ARE=AVEAY O/AYYE/YY \ZARE=NA VUVAEY/YY
A \Y/YAENANA VEY ek /YY Y/Y YN /XY \\ZAKE=VAN
q Ve VEY/EY AYARAE-LVA I Y/WAL VA £0/YVENT/VY
\» YV/VVEA/LO VEY VYA 0/0)YEV/YV EY/YAEY/AQ
AR Y/  VEA/LY 0/4Y oL/t 8 0/YaE£\/AY Y\/08EV/VA
\Y VWY E4/08 o/VE ot/ 0/YYEY/ YV YA/8 NV VY

JS wf..l.:a \Y/YaEY /N 0 VALY 0/8\E+/14 YY/ iEE/VE

obe a (So gl ons a5l Sl sduaib s«
Sl Sl s, Sl oS 35 01 Kby (bl 550
3o Sapllam o b oS pais b a4 So)1

(V) 2,8 o 3 s Ml o i

&S 39T )b yoalibs Falis

S5 st 5 Sl L patls ) slaasl
m e odalin jshilen ol sl SN (V) Jgdr s Ol
o=l Sl )l a8 elSal plas (gl o PLT 3lis 353
03 5 CrSims Ol 3lh 4 adlaie S pe 0 LasOlES ¢ 5 0
o3 ghe ) V0 ol olSiiy) cilises SlaolSasl 3
5 ot bl e 5 A S esled ol 5 (et
il e /000 5 /oYY Ol i ST L o S
Ol s (550581 2ls)) el b b e
SIS e Sl 2550 SlaelSal pled o
(Y Jadzr) digls 13 oS Sl aib s S Sl

A2l SO Yl Sl 4 by e b

laaxsl

S35 5 rmo v p3 S S Sl e (S

Jsdr 53 0 S 5hS 0 S e o el Sliges
JSlas oals LS skl s glaanl ol sl 63,51 (0)
A oslerd olamsl 53 e 5 S50 p3S wo e SIS Sl
YE/V0 s VEYY N e/80d 0/ s VY N 500
e N L PR SO SLE NS
OVAY 5 OVES Y/YTY OV/YE 55 ey s s S5
YT A0 ol ol 3 aS 035m0 S e S5 S
N Sl S clle JI5 rmes (ol 0l sdalie
0 T IS T S50) Loz o S 4 adke Dlguy o

(0 (Jpaz) ol oy (o >

295513 9 (lios—iitgs ) cumiblisl Yod lab Falis
Oiine 1318 S 91T

ol it s Jor bt 55 et abe il

Y o lach auicd Jluw ¢ \YAY licue) ddosane Cuclilags orudigo dlae € VY.


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

O 5 Joold s 5o

Slgny o andllas 5 50 J:.,<w« ol uf:}ﬂwfpj Ao erliedd dul=e sl ?dg.\é

Stations Cu Zn Cr Pb
CF Igeo CF Igeo CF Igeo CF Igeo
) Y —v /A UV SV/PALY VAR VA /Ny — /YAY
Y /YA —\/*70 /WA =\/YAO v /2VY EAARE? v /200 =V/YAY
g YA —+/AOY 0N SV /YFOAD YN —\/¥or Y —V/£4A
¢ YAY /A YWY CV/FEAG +/+4) —\/TYY /v 00 —\/8Y0
0 +/+A0 —\/YEY eV SV /YgoY Y -V /080 -V/0N1
1 oY —+/AVO YWY SVFAAA Y% —\/04% /v0) VAL
v Y8 —+/VAY A SV FARY /aYo —\AYY Y —V/¥84q
A ARNY —/VY +/4Vo =\/vey v/eYE —Y/VAY o/ —V/YAL
q Yoy —v /Y 80 SV AL ANV VA —+ /A
Ve CAYY — YA WY S\ /Ysos /) —V/YAS VAVY —+/ATY
N VAR —v/oYV SUIYE VYA gy —\/oY0 JAY —\/*Vo
\Y WARN —v/Vor 0% Y ARV, LV Y ux —V/0) Y\ —\/Yeo0
I oKl —+/A —V/YALA VA —+/YAY
(PLD S 01 )L jarls pslie mls VY J9an
VY " \e q A v 0 ¢ ¥ Y A Stations
YO ARV Y e T U2 RS ST RY- B VIRS (YIRS SRV T SRR VIR Y- SR VIRY. PLI
GYVE VYT AYEYY  ATITAY /4Ny 0/088  £/FET Y/AAVA  o/YE4 &YV gV /YA RI

.‘;)ﬂr_alfé

oSN ole el ¢, 8 oslust an aadlas ol s
b Sl o VY 3 s 505 S (S5 e
s Jmasl Ol (655 50 Ao 03 @Bl sl wls )
Byt a5 s w OlF e L NS S s S

oo sate Sl Wbty 5o s 5 e B e
JJJ_?J:SJQAS(J.@.:QU?AQ”L?MJJ)\U‘\aK:Mi\).\
sl palie cadlae ol 5o i filus sl By
by A Conl Ses hend o s 51 AL O
e Gl 50 ol oKaisl lie 55 33 S e

K M)wjﬁy.@\djjjﬁ’);;yl)ﬁjléﬁiﬁ

YV @Yo lad qadid Jl ATAY Glicus ) daans cudifags usigo dlae

S5 AT 9 sy
Lol 5 ol 3 e el Sy JUT
b S Ail e sy o SO slue s Sl
3 St Gl lsaman Gladilng) 5o 3550 (Dl
ol oUls Sl ol 5 Rl als g, &S s
Sl adax 510808 glaodNT 05 8 i & 5 ol
Vb e gl baed VT s S Fasl s s | S
“C gl s Jy il e SL lse o
Tl g e bt 5 S bl b e 5 el
oSN e S Sl (S oI s SBS sla
b ol daome SO (ST 51 ndls 6 5 A5 e


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

oo (Sl auTor la Gedla b Juuol s3Il Glas s, Slise 5o (Lo 5 assS (g o) 5 o3l (Kol (il

Sl Obejen Sl @ 018 o LSS Sladllas 5 &S
- sl el e 5 0Ll 5 Sl (O s S
ot GRS 8 s (S5 S S b)) s ol
Sy A o Sl B S D3l s
55 Ll S e s

S350 555U parls 5 Satl e et yolis
I a Lol slad 55 andllas 5,50 ,olis 45 s OLES
Sl L Gastls dge 5 by oa a5 W15 513 03]l 2
el oy G 51 S s (Sl gl den (5l oS
KONV CHVCH 1 VY KV SN | pe okiasolis
Lol s 53 il e o wlng, 5o Ll ol
S ol 5 (ot o3 doen) V0 o lacts olSasl il
ol 5 (STl S 5 op pher Glols S e
oy STk o e85 ot Gl 5 ST oslec
035m0 YU 555 e Jlazml il o /0480 5 0 /0 YY) Ol
.m@«ib;‘dljs@&bj:\i}ujw@;:}]

el ol e o8 s 2K D 51 555 5 055
S 3R cul Sl gmesy s ed sble 5l AU xiy
3 S S0) Sl ey a3 Ol ole
gy Aoz /oY 5 /000 dS (Ol emie ey

-M-’L;‘J:&:-;‘)Q:‘jd

il 1S 5 oSl ooty Sl ol clale )l
e ol S ] b eline b B, s il
S, 5 pobe IS chale a5l sl sy, Ol e
Ay opl 53 edd s I3 4 Sl SV
DS SRS ) o S

S35 SpoS S S

5045 5 ol chale a8 das e 0L @L:L PN
A 3 05 03 Ll Ol 51 iy L5104 g 03 pdms
5 AL 0L g abse 48 Sl e 5 dn 5 1)
St BB (Ulsy 5555 51 pel b Glacled ool
laasl L mls ool o8 5)ls oVl clile i
Sojls s 35 (YOYDOLKes 5 Guan

23 o 5 oS Ghle b il dls s, o slms
la So 501 05,8 piiar 5 et Vis gy 53 e 51 LIS
palie A sdalis d«;ﬁom sl 03 g v_é‘_}.e S
350 SLelKius) Sbgy 55 0l (Sl K il ks
Slaa o 3 edid (6,8 o3l palie 4 s axllas
o YU lac bl a8 0T 5 cpiomen ool 2
e Ol e il Ll gl Iy el S
a6l g Lo ool (nl (63555 wlio oS 23 S
Aoled e sbul | addlas 5,50 adlaie 53 o sl il

QL@}LU;J.:LA)Q‘J:\)JaJw'«rbu\QanabJ.p‘a-an.A)bQijfjCﬁj;{:ﬁ)wjtj;cdj)cUﬁQ\)}mwuﬁ.Ads&

Rt Cr Pb Zn Cu o
River Dry Shiraz, Iran \/YY V/8 _ Qv Cheraghi et al, 2017
Italy Apulia region, _ oY/Y AY/Y §Y/ Mail et al, 2017
River Pardo, Brazil V§/84 0/A4 YUPY Vy/v0 Carolina et al, 2016
Langat River estury, Selangor T Yo - Y Mokhtar et al, 2015
South eastern Baltic Sea, North Europe \ NV 0/0 Y/A VA Remeikaite et al, 2017
Ol eyl Ol g sl w5 0/8) Y/t VA AL ol aalllas

Y o lach auicd Jluw ¢ \YAY (licue) oo Cuclilags orudigo dlae @ YYY


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

O 5 Joold s 5o

el andllae 15U o 3 dames 3,15kl CAIPRHE adlbs 550 Lole
(CCME, 1999) SQGs NOAA( Long et al., 1995)
TEC PEL ERL ERM
YY/84 Yo/A VYA 2% YA Pb
AL AYal V44 \f3 YV Cu
Vet Y £09 Voo Al Zn
0/8\ £Y/8 AN A TV Cr

SQGS 1L sy kS slas, Il 51l
sy CutS sleial, 5 (Sediment Quality Guidelines)

OAA (National Oceanic and Atmospheric LG ,J
55 NOAA 5kl 53."°005 S o3tz Administration)
S ol ods Ol Slgey 3 Sl (Sl gl e
Vo 3l =S 48 g (Effect RangLow) ERL &5
Effect Range ) ERM 5 10 st ;5 G54 o el A
BN g el Loss 00 5l S &S i (Medium
L (SQGS) sy CS 3516kl el 0 @51 st
s (Threshold effect concentration) TEC axl_% 45
o FHCEw] Jib (Probable Effect Concentration) PEC
CiS s llial js gl e sl OLES LU chale  chale
(Lowest Effect Level) LEL Cb_“ b Oy
odas (gl aS Col (Sl 5l e ol iS Lo i
=l 03 ol s es e 1B S O
(Sever Effect Level) SEL ;5 5 3 03 ood odaline G5 o) 50
St D3 g g0 Codas 5 0350 o S0 sdias Olis oS
ol s s .V.JJJerA Cj_k.» 330 e Sl 4l
5 o g3 S e ) g 2ope L B S Sl
ol Ol (slas bl b anglie o adlets Sbgeny 5 (535
5SS o Ble (Sl e e 0L
3y kS 351kl olul  TEC 5 PEL yslia 3l e

YYY @Yo lad qadid Jl ATAY Glicus ) ¢ doans cudilugs usigo dlae

Oy o Galass ;3 ZnCOs K3 & 4 Ll 55 e Ll
slacdle sdias ol Wl g e OF YU chle Ol b
53 OLes 5 Jiang b g 1S gy (VL Fr o Sl
S35 3 ot oy p3podlS i S5 LRI YT L
Sh=2b (e 5 5S) Xiawangang abss s, Obgw;y 5 1,
o=l el o 5 6 s OSL aSL 5
LS 5 5 paS MTASa S Dlpme ailbis g 4 Loy YT
5 ST G 3 oyt oy o glas S
e 4 08 S Lagr e dalpd illae 53l p
Sl ol e 6 e s 5 amew STe slaslas 35,5
Slas plS Gl 553 e 5 o 16 0 51k
Gob 3l aS il e o 5 S Slalae 53 Sl
23 = Sk 315 s 5 e Sl 5 DUl
b Ll ool Lt 015 o cnlpliy 38 oo Dy
oy rimes 5ol wdhal S 5 60 slebes 2000
5 S o adllln 52 SV s sl Olis el b ks
D5 Ul el ol sl Sl 6l gy 53 5 e el
03 e een S Ol & Ll 0 Dl gy ST )
aalllas 53 dled fas Lot VT w0 (gl Sl g 0 g 5o
s Dl Sasdlass ol sk oy sl
JER P YN N | (VS S NVCH [N I PRI (EDC P W

S by ol b eled 534S SUpl 5 0l Slsgr e


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

oo (Sl auTor la Gedla b Juuol s3Il Glas s, Slise 5o (Lo 5 assS (g o) 5 o3l (Kol (il

SISl
ol A it IS aabolly ol i ]
Lo G130 5 el CSlpe alis s lis O8N
SU 3 edige Lagils 5 Sl Wsld e wige BT )
oSl slaeliylesT Olulid )8 Slesas eole 5 (65 50mes

..,U)‘JL;Q C)L‘«\ ﬁ)k-‘

References

1. Bagheri, H., Darvish Bastsami, K., Sharmad, T., Bagheri,
Z. Assessment of Heavy Metal Distribution in Gorgan
Bay. J Oceanogr 2012; 3(11): 65-72. [In persian]

2. Kamran M. Review of Environmental and Legal Laws of
the Balkhloo River in Ardebil. Master's Degree in Natural
Resources Engineering, Environmental Pollution, Islamic
Azad University, Ardebil Science and Research Branch
(Dissertation). Heights. 2012; 9-15. [In persian]

3. Statistics Center of Iran 2012, Statistical Yearbook of
Ardabil Province. [In persian]

4. Sabzalizadeh, S., Dehghan mediseh, S. Assessment of
Heavy Metals Pollution in the sediments of Life- Bussaf
(nofthwe st Persian Gulf) using Geo-accumulation Index.
Iran Sci Fish J 2010; 3(19):51-60.

5. Al-Taani, A., Batayneh, T., El-Rasaideh, N., Ghrefat, H.,
Zumlot, T., Al-Rawabdeh, A. M., AlMomani, T. and
Taani, A. Spatial distribution and pollution assessment of
trace metal in surface sediments of Ziqlab Reservoir,
Jordan. Environ Monit Assess 2015; 187:415-28.

6. Cevik, F., Goksu, M.Z.L., Derici, O.B., Findik, O. An
assessment of metal pollution in surface sediments of
Seyhan dam by using enrichment factor, geoaccumulation
index and statistical analyses, Environ Monit Assess
2009; 152; 309-17.

7. Ficat, S., Roussiez, V., Ludwig, w., Probst, J., Monaco, A.
Background Levels of heavy metals in surficial sediments
of the Gulf of Lions (NW Mediterranean): An approach
based on 133Cs normalization and lead isotope
measurments. Environ Pollut 2001;138: 167-77.

8. Gurumoorthi, k., Venkatachalapathy, R. Spatial and
Seasonal Trend of Trace Metals and Ecological Risk
Assessment along Kanyakumari Coastal Sediments,
Southern India. Pollut 2016; 2(1): 267-87.

9. Guan Q, Wang L, Pan B, Guan W, Sun X, Cai A.
Distribution features and controls of heavy metals in
surface sediments from the riverbed of the Ningxia-Inner
Mongolian reaches, Yellow River, China. Chemosphere
2016;29(144):29-42.

o Sl Bl e e 03 5 0l LIS
b 5Ll el sy Dby 53 s 5 S (S
ol el gy S sylkal 4 by e ERM 5 ERL

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

-(Acdj-’\?) .,\..ZLL;G _):

Hatami Manesh M, Mirzayi M, Bandegani M, Sadeghi M,
Sabet F N. Determination of mercury, lead, arsenic,
cadmium and chromium in salt and water of Maharloo
Lake, Iran, in different seasons. J Mazandaran Univ Med
Sci 2014; 23(108):91-8 [In persian].

Hakanson, 1. An ecological risk index for aquatic
pollution control: a sedimentological approach. Water
Res 1980; 14(8):975-1001.

Jiang M, Zeng G, Zhang C, Ma X, Chen M, Zhang J, et
al. Assessment of heavy metal contamination in the
surrounding soils and surface sediments in Xiawangang
River, Qingshuitang District. Plos one 2013;8:71176.

Karimi M, Qasmpvr Sh S. The geochemical distribution
and the degree of pollution of heavy metals (lead, zinc,
nickel, chromium, and arsenic) inediments kour river
(South Marvdasht). J Appl Geol 2012;8(2):133-45. [In
persian]

Leng., F. Study of source of heavy metal contamination in
sediments from Anzali Wetland North of Iran. J Environ
Stud 1996; 57(37):1-12.

Long ER, Macdonald DD, Smith SL, Calder FD.
Incidence of adverse biological effects within ranges of
chemical concentrations in marine and estuarine
sediments. Environ Manage1995; 19(1):81-97.

Mashal, K., Salahat, M., Al-Qinna, M. and AlDegs, Y.
Spatial distribution of cadmium concentrations in street
dust in an arid environment. Arab J Geosci 2014; 10:125-
35.

Maanan, M., Saddik, M., Maanan, M., Chaibi. M.,
Assobhei, O., Zourarah, B. Environmental and ecological
risk assessment of heavy metals in sediments of Nador
lagoon, Morocco. Ecol Indic 2014; 48:616-26.

Muller, G. Index of geoaccumulation in sediments of the
Rhine River. Marine Pollut Bull 1969; 2(3):108-18.

Yap C, Ismail A, Tan S, Oma H. Correlations between
speciation of Cd, Cu, Pb and Zn in sediment and their
concentrations in total soft tissue of green-lipped mussel
Perna viridis from the west coast of Peninsular Malaysia.

Y o ladd auicd Jluw ¢ \YAY licue) cdosae Cuclilags (orudigo dlae € YYY


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-05-28 |

[ DOI: 10.29252/jehe.6.2.213 ]

20.

21.

22.

23.

24.

25.

YYd

O 5 Joold s 5o

Environ Int 2002; 28(1):117-26.

Hongyi NI, Wenjing DE, Qunhe WU, Xingeng CH.
Potential toxic risk of heavy metals from sediment of the
Pearl River in South China. J Environ Sci 2009;
21(8):1053-8.

Mortazavi S, Hatamimanesh M. Determination of Heavy
Metals Pollution Load Index in Sediments and A quatic
Plant (Nasturtium microphyllum) in Bashar River, Yasuj.
J Environ Health Eng 2018; 5(2):157-172 [In persian].

Morillo, J., Usero, J., and Gracia, 1. Heavy metal
distribution in marine sediments from the southwest coast
of spain, Chemosphere 2015;55:431-42.

MacDonald, D.D., Ingersoll, C.G., Berger, T.A.
Development and evaluation of consensus-based
sediment quality guidelines for freshwater ecosystems.
Arch Environ Contam Toxicol 2000;39:20-31.

Long, E.R., MacDonald, D.D., Smith, S.L., Calder, F.D.
Incidence of adverse biological effects within ranges of
chemical concentrations in marine and estuarine
sediments. Environ Manage 2016;19:81-97.

Ismail, A. Heavy metal concentrations in sediments off
Bintulu, Malaysia. Marine Pollut Bull 1993;26(12):706-
17.

¢ Yol i Jlow AYAY (jlicus § ¢ dosas Cudilags cousige dlas

26.

27.

28.

29.

30.

Naji, A and Ismail, A. Sediment quality assessment of
Klang Estuary, Malaysia, J] Aquat Ecosyst Health Manag
2012;15(3):287-93

Mortazavi, S., Abdolkarimi, Sh. 2017.Risk Assessment
and Geochemical Separation of Heavy Metals in Surface
Sediments  (Case  Study:  Hasheylan = Wetland,
Kermanshah, Iran). Master's Degree Environmental,
Faculty of Environment, Malayer  University
(Dissertation):56. [In Persian]

Bahador, M., Moradi, A.S. Monitoring of contamination
using heavy metals (lead, zinc, nickel and iron) in surface
sediments of Shoor River, east of Bandar Abbas. J
Environ Sci Technol 2018;17(4):56-71. [In Persian]

Kadhum, S.A. ,Ishak, M.Y. ,Zulkifli, S.Z. ,Hashim, R.
Evaluation of the status and distributions of heavy metal
pollution insurface sediments of the Langat River Basin
in Selangor Malaysia. Mar Pollut Bull 2016;101:391-6.

Venkatramanan, S., Ramkumar, T. and Anithamary, I.
Speciation of selected heavy metals geochemistry in
surface sediments from Tirumalairajan river estuary, east
coast of India. Environ Monit Assess 2013;185:6563-78.


http://dx.doi.org/10.29252/jehe.6.2.213
https://jehe.abzums.ac.ir/article-1-615-en.html
http://www.tcpdf.org

