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SI0 paiged %Y o 1l i bt
dgod ol 11 12 18 5 3
(uthoCs/cm) 503 1003 418 608 915
(;EIJD/SL) 316 598 260 316 611
pH 85 7.4 8.4 77 75
(°TC) 20.7 214 28.3 25.6 975
(ncwglzli) 472 80.2 36.0 70.0
(r'\r?g%i) 29.0 40.3 35.3 31.1
(rr’:lgij;-) 39.1 46.0 23.0 345
(ml;;L) 8.3 16.4 7.7 0.3
(m(g:;I/-L) 54.3 72.8 32.7 43.0
(}:nf;jl)_a) 137.0 265.0 160.0 265.0
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o T laasisal plai o ol cile LIS 5k 4y adloo baggys nlo 4 Comd (5959
0+) (WHO, 2004) Sl ool oloslw shome o> Jade 5| 12eS L, S5ke SYB slasos,g
Abbge Gid 2 py5 oo

Oliy YU e sl g 0dnl od oMol 15t cou a5 11 ages jo liws clale
Slly, JaSa; aS 55 18 aiges jo lawd cdale ail o (id 5 p,S (oo +/VY) D50 il o0
aS 0dg yod o p,S Ao VIVY 0g0 12 digad ;o 0990 Slawd clalé il o Sl ooy o
3 Slied jlasie amil e 4l T ol 4 odyl 0 slaedol alss clde 4 Yl 2yl ol
0390 Ol yid ailine (699,9 oyl jo Slawsd yiol38l JJo a5 wog ) e S Lo VVE ol 15 digas
Al (s slac] )3 Sland by g slome a e aS] 4 azgi b s S o NS oS
ol ladiges plos jo wlaws clale (Sener et al., 2013) coul oo Byxo yod g o)5 (Lo o/
g e g3050 (| All g0 Sdg g jlme v lade i (], Shee YU slasog,y (elans
sl ansls Jlss 4 OYB o | (Eutrophication) als gdse b olde 5 oavay

Ol VB (lag0g)5 wland g olyis clale «(F-F) Jgux

Station 1 12 18 5

NO, 1083  16.46 6.91 17.06
(mg/L)
3-

PO, 0.17 237 0.18 1.14
(mg/L)

RUCSIWRCALTETYINE S ¢
ol s ool oo a3 0 -F Joax o o Kkee WY sbas3g,g uins Sl3ls BT mbs
Las95,9 4 g o (sladigas slas ;o Al g Fe «Cr «Ni «Zn <As Pb «Cd ,ole clale a5 wws o
O-F JS8) wislse i (WHO, 2004) Sl coilagy slojle s lilivl jbrs a> b anglie 4o
Sl lome o b aglie ;0 las0g,5 ples 42 bgr o Cd 5 AS GlaS 5 (oS il clale cpioman

5| i 12 6099 4o Lais Zn 315 clalé g ooy i (Ayers and Westcot, 1994) FAO (Lol

oy
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(F-F S aib oo 5ylol e 0

LSlee VB claieg,g 3o ouSims Sl clale (0-F) Jsax

Station 11 12 18 15 WHO" FAO"
Al

1437 0742 0751 2119 02 5
(mg/L)
Ba

BDL 0030 BDL  0.083 07 2
(mg/L)
cd 0076 0094 0105  0.082 0.003 0.01
(mg/L)
Fe

1. 44 324 1584 .
(mgL) 030 0443 03 58 03 5
Ni 0065  0.070 0042  0.064 0.02 02
(mg/L)
Pb 0221 0364 0450  0.326 0.01 5
(mg/L)
Zn

1123 2998 0752  1.351 0.01 2
(mg/L)
cr 0064 0069 0069  0.084 0.05 01
(mg/L)
As 0144 0266 0119  0.170 0.01 0.1
(mg/L)

ol o0 a3l,| (Ayers and Westcot, 1994) <Seiug 5 (wypl axlllas 10 FAO g LT e 0™
(WHO, 2004) g cudlags slojle”
ICP — OES olfws s5kw KT o> ;5 (below detection limit) BDL

Wbl oo p) Dyge @ lagdg,yg yo polie clale s aig,

Zn>Al>Fe>Pb>As>Cd>Cr>Ni>Ba

Jlaisl Ol a5 oleS @lils Jlade & 4z 5 b ooy, of IS coiS b5, sl
oo slgiy (Tamasi and Cini, 2004) w g owols Lawgs a5 (M) (5318 asLs 5l ooy

100,85 oo Al o alall) B @Sl b ol eolaiul el

o
MI = z(MAC),- \-%)

3 QT}l_?uc,Ja.Lé;S\»s(i))Ljo)y Jole yjaie cdale iy 4 (MAC); 5 Ci alal,y ol jo
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Bl oS ) it o508 (asla uie b sl as aalys O IS ConS 2als 4 o

(Varrica et al., 2013) ol co oolaiwl LB 18 g 0050 jaue onis i

25 0.12
2 4 0.1
- S 0.08 4
= 1.5 4 El
g E 0.06 1
= 14 =
= 2 0.04 4
0.5 0.02 4
0 WHO (0.2 mg/L) 01 WHO (0.003 mg/L)
11 2 I8 I5 n 1z oIs Is
AU sl 5 AU glaggayy
) 1
0.08 1.6 1
0.07 14
- D06 1 =12 4
< 0.05 ‘g 1 4
£ 0.04 - Eos ;
Z 0,03 - = (L6
0.02 4 WHO (0.02 mg/L) 0.4 1 WHO (0.3 mg/L)
0.01 4 0.2
0 - 0 4
n 1z I8 Is
"Rl M oS
35 i 0.5
- 0.45
3 0.4
~ 2.5 S 038
= T 03 4
22 £ 025
c 15 g 024
= 0.15 1
11 0.1 1
0.5 0.05
] WHO (0.01
0 A WHO (0.01mgn) 03 .01 mg/L)
n 1z B Is
nmoo1z 1 Is ¥ kg
AU gle, bbbl T ¥
05 L WSS 0,09
0.08
0.25 0.07
I 02 = 006
= T 0,05 MWHO (0.05 mg/L)
£ 015 1 E 0.04
< 01 4 J 003
0.02
0.05 _ 0,01 -
o WHO (0.01 mg/L) 0 -
Il 12 I8 15 1 |_2 18 15
G slasdy AL glagayny

WHO (2004) s lailiasl b o] daglio 5 oSl YU slo 6395 50 paims l3le il (0-F) S
S8 Lasla sl eolawl L o)L, Kkeo oY sla 65,5 (slodiges 1o o Sl3ls Sogll )y
Sl a bl p M acile jo jlxe cdale iSTas casl S8 @ p3Y .l 48,5 & 50 (M)
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0.12 03
0.1 0.25
=008 5 02
é 0.06 ?u,;s
Z 0.04 2 01 FAO (0.1 mg/L)
0.02 1 FAO (0.01 mgL) %95 1
0 0 4
n 1 18 15 noo1z 18 I
YU glagag g S gla oy,
3.5
3
2.5

FAO (2 mg/L)

11 12 18 15
=AU glasoy

15 (FAO) (o )bl & 5lome oo b T gl 5 o, Sile VU (glogg,5 55 oruiims l3ls clale (5 F) IS
(Ayers and Westcot, 1994) =Siiwg g (| aslas

oSl VB slasgs (MI) g5 jasls (5-F) Jga
Skl 0 lsibewl o p ST (M) (5348 a5l

Station

“FAQ
11 11.1041
12 14.9238
18 13.271
15 12.5828
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g 00 (5 =S o3l Joe yo L, Kkeo VB Ol @b bgsye PH g Lo EC B 5l S8 slo el )b

S y9—0 quJ L Joy).o 6[.@4)9.0.} @W}&)Aﬁ uL.»aya} PR B sl 00U 00)91 v-¥ Jj.\? o
Lol 418,558 o

OSkee QYU a5 Loy o (glaiged oloondsSh 508 slo el b :(V-F) Joux

S EC pH oT TDS
(umhos/cm) ('C) (mg/L)

M1 426 8.7 19.6 285
M2 486 8.6 23.6 325
M3 534 9 28.3 357
M4 665 8 27.3 444
M5 464 8.4 25.8 309
M6 402 8.9 25.6 267
M7 367 8.2 25.4 246
M8 387 8.5 24.6 275
M9 427 8.8 24.0 285
M10 435 9 30.6 289
M1l 426 8.4 29.7 285
M12 408 8.6 26.9 272
M13 414 8.5 27.6 276
M14 295 8.8 23.0 198
M15 299 8.7 23.1 200
M16 352 8.3 23.0 235
M17 317 8.7 22.7 212
M18 344 8.7 22.7 229
M19 427 8.4 21.1 285
M20 298 9.5 21.2 199
M21 498 8.1 25.4 332
M22 322 9.1 25.6 215
M23 354 8.8 25.4 235
M24 372 8.6 255 248
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3 e Jobo )3 (raizmed g 0090 (V) S8) o3l e Shag,y Jedad b bLS T 50 095 s
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a3l ders BB (S i

Legend
EC (umhos/cm)

¢ 295-322
e 322-387
® 387-435
@ 435-534

@ s534-665

feh Ci

Sl Y 5 S Sl cglin Sl s (- F) S

pH-Y-Y-¥
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35l YU & laasile onl Gl s Plowl 5| ol O (Saisl @lge 53 5 0392 il S slavisl
Sodie T3l oSS Ploul il oo axz s BB VB o PH YL polie cplply 08,5 oo
YU sladiges el pH a5 ol Jl> o pl (Mikhlafi et al., 2003) 50,5 o A/D 350> b pH
Sl pole (23,9,8 )0 Lodigei 45 £9-d90 (il 4 a2 g5 b adly oo (Jola jlade (ol I i
(3 STg) 5igid sl o sl PH Gyl s wlgi o (s 5msh b ploni wilons
Ol 38 PH cpl Bl g oo Cas YL j0 05290 (LS lawgl OYU Jolowe 90,5 ST (60

b so
C02+ 2H20 -» CH20 + H20 + 02

399> PH lacia Ly M20 aiges s o 3Lt 1y o, Sl VB PH SlSe ol pois (V- F) S
ail> o le g o 4 PH Lol ol Yol a8 amd o Lid |y PH oliee oy A0

S, (eds] ppuis OB (599,9) 90 o Lo SIS

Legend

pH

+ §-82
¢ 82-84
® 84-87
® 87-9
® o-95

SLSike OYB o PH Sl &l pis () - %) S0
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(TDS) Jgkxo solss 8lgo J5 ~F-Y—¥
Colan m dlal) el o ools 5Lis VI-F USE 5 90 ol om Al eyt g TDS i

1lior 2j g0 4 TDS 5 (S 25l

TDS (mg/L) = 0.665EC (umhos/cm) + 1.6

400 /
350 /

w P

- R2ad

200 /

150

TDS (mg/L)

100

S0

‘e 350 a0 550 P 750
EC (umhos/cm)
LSl Vb cladigas TDS Lilie 1o (S iSIl cylan galal, :(V\-F) IS

Colan Ol s aline a5 oals oole Las VY-F S o ] Sl YU 0 TDS S @y

adlyge (oS!

Legend

TDS (mg/L)
s 198-215
® 215-248
® 248-289
@ 2389-357
@

357 -444 feh C'i

oSkee VB 48 TDS Sl ol iy :(VY-F) S
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ali EC T €& M” N K Cr  HCO;y CO& S0  TDS

sizzi  (nmhos'em) ol (C) (mel) (mel) (mel) (mel) (mel) (mel) (mel) (mel) (mel)
M3 534 9 183 384 179 437 84 604 1910 445 953 37

M4 665 § 02173 561 383 414 105 607 1900 00 BRE 444

ME 464 §4 258 302 381 230 82 323 1505 00 76 309

M7 167 81 254 384 115 1¥0 73 W3 1250 00 Sl M6
Ml 426 54 297 448 197 276 76 394 1400 00 680 283
M5 299 §7 231 322 122 130 67 320 65 00 01 200
M7 37 §7 227 312 188 230 66 266 600 200 655 12
MI9 27 54 211 516 179 253 90 M5 1400 00 565 285
M0 298 95 212 326 120 276 71 359 BS0 00 680 199
M1 498 81 254 534 194 276 92 408 1855 00 73R 132
22 322 91 156 396 05 130 77 117 650 195 622 25

Min 298 § 0 IL1 302 121 230 66 607 1900 445 963 444
Max 665 95 297 562 383 437 105 277 65 00 51 199
Mean 41973 86 250 42169 2239 2802 8O3 3RI8 12623 T64 7043 2804
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Legend

M3
®M4
HMS
OM7
wrM11
M15
AM1T
M19
EM20
$M21

IM22

Ol DV ladiges s 5 Lol slagyg cdale Dl pss 0y, ((3-F) Jouxr
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Sl sl ,5 o
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SedS” S5 ,S o
oS @5l 9w

Ca> Na+K > Mg
Mg > Ca > Na+K
Mg > Ca > Na+K
Ca> Mg > Na+K
Mg > Ca > Na+K
Ca> Na+K > Mg
Ca> Mg > Na+K
Ca> Mg > Na+K
Ca> Na+K > Mg
Ca> Mg > Na+K
Ca> Mg > Na+K

HCO3 > S04 > Cl
HCO3 > S04 > Cl
HCO3 > S04 > Cl
HCO3 > S04 > Cl
HCO3 > S04 > Cl
SO4 > HCO3 > Cl
SO4 > HCO3 > Cl
HCO3 > S04 > Cl
HCO3 > S04 > Cl
HCO3 > S04 > Cl
SO4 > HCO3 > Cl

M3
M4
M5
M7
M11
M15
M17
M19
M20
M21
M22
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iy Laaigod _oliad 955 o oamlive ilonds anglin 5308 b bagyss cdale Ll oy T slaaiges

YU ladiges ST 10 meendS oy il il o alie Lol slo gy cdale Ll ay IS sl




OF 89958 o)l Slse GYU )3 (w3 (S0l g b (o 1o,k o
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Legend

HCO3 (mg/L)
+ 0.926 - 1.066
® 1.066-1.393
® 1.393-2.467
@ 2467 -3.041

@ 3041-3.131 Heh Ci

OISk YU Gladiges 4 by o SluyS o (g0 (S s (V2-F) S

Legend

Ca (mg/L)
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Legend
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Station Calcite Dolomite  Aragonite ~ Gypsum Halite Anhydrite

M3 1.70 3.17 1.56 -1.78 -7.16 -2.00
M4 1.03 2.25 0.89 -1.83 -7.19 -2.05
M5 0.95 2.36 0.81 -2.13 -7.70 -2.35
M7 0.89 1.88 0.75 -2.09 -7.74 -2.31
M11 1.08 2.34 0.94 -1.98 -7.54 -2.20
M15 0.84 1.62 0.70 -2.03 -7.70 -2.25
M17 1.16 2.42 1.01 -2.09 -7.78 -2.31
M19 1.18 2.26 1.04 -1.98 -7.63 -2.20
M20 1.39 2.71 1.25 -2.09 -7.57 -2.31
M21 1.07 2.06 0.93 -1.85 -7.52 -2.07
M22 1.22 2.48 1.08 -2.03 -7.79 -2.25

(TH) JS i -5-¥-F
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il o (a1 e sloml) ol i 5 ooy IS dacililn 5 (Cge i olaml) liy,S o IS
oo 4L 1) —F Jsaz 50 oL Silee YU gladigas JS s ke (VYAY g el (2SIl2)
|

e Ll 51 OYB Ol ganaib ¢ 2 a5 Lo o p I 5w jlaie :(V)-F) Jgas
dgod b 5 (e s g ol CulS

M3 219.5 Coew
M4 297.5 Coew
M5 2315 Coew
M7 184 Coew
M11 2335 Coew
M15 130.5 Lugio
M17 158 Coew
M19 202.5 Coew
M20 130.5 Lugio
M21 213 Coew
M22 183 Coew
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o NO3" PO,
et (mg/L) (mg/L)
M3 9.71 0.38
M4 12.29 0.42
M5 9.14 0.24
M7 7.82 0.15
M11 8.58 0.21
M15 5.48 0.12
M17 5.79 0.22
M19 7.23 0.34
M20 8.07 0.23
M21 8.13 0.22
M22 5.69 0.31
Mean 8.00 0.26
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5 s> slojlw s (WHO, 2004) Slgz coilags slojla o liliwl yolis b auglin o Y
Cale Sy i s olis YA-F S el oad a1 10-F Jsaz 4o (FAO) Sl (o5l
Gb alioe Sz clage plojle 3luibisl § FAO (g lal slme v b avslin j (s 238
AS Ph «Cd | 5l (s ,molic 43 (WHO, 2004) L ausliin 1o YU sladiges ool s 4 gl

)_’) u)s_.o a4 qu_: LgL(bd..’}o.» )Q )aol.»_c cdale ).H.su ..\.39) A.M:L’Ls.c 009.]—‘ AI 9 Fe ‘Cr ‘Nl Zn ¢

Fe>Al>Zn>Pb>As>Cd>Cr>Ni>Ba

il lejle o lailiwl jlade b awslie jo oS5k oYU Ol sladiges puSw ljls cdale :(VO-F) Jgax

(FAO) Sl (55,sleS 5 ,b)ls> (lejlo 5 (WHO, 2004) Sle~

Al Ba Cd Fe Ni Pb Zn Cr As
Station

(mg/lL) (mg/lL) (mg/lL) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

M3 0.955 BDL 0.083 0.745 0.052 0.311 1.192 0.072 0.150
M4 1.672 BDL 0.154 1.203 0.045 0.458 1.67 0.079 0.175
M5 0.955 0.005 0.065 3.813 0.023 0.215 1.002 0.075 0.132
M7 1.148 BDL 0.092 0.821 0.031 0.396 0.697 0.081 0.161
M11 0.829 BDL 0.074 0.568 0.059 0.285 0.912 0.069 0.118
M15 0.602 BDL 0.050 1.618 0.036 0.196 0.513 0.071 0.050
M17 0.911 BDL 0.066 0.539 0.029 0.210 0.605 0.075 0.099
M19 0.968 BDL 0.089 0.772 0.086 0.312 0.974 0.077 0.144
M20 0.539 BDL 0.110 0.422 0.074 0.156 0.479 0.079 0.152
M21 1.070 0.014 0.122 0.750 0.038 0.560 1.226 0.072 0.213
M22 0.625 BDL 0.095 0.486 0.047 0.560 0.684 0.070 0.100
Min 0.539 BDL 0.050 0.422 0.023 0.156 0.479 0.069 0.05
Max 1.672 0.014 0.154 3.813 0.086 0.56 1.67 0.081 0.213
Mean 0.940 0.002 0.090 1.070 0.050 0.320 0.900 0.075 0.140
WHO 0.2 0.7 0.003 0.3 0.02 0.01 0.01 0.05 0.01

FAO 5 2 0.01 5 0.2 5 2 0.1 0.1

ICP — OES o5sus (55,551 0> ;5 (Below detection limit) BDL
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ol ol oo s Yaisl T sloasges 1o yolic hoe ;o YU Stacan Coul onds &l
e Steon .(Nguyen et al., 2009) wlazs 5 Live S jiie mlio 5l 0¥ olie a5 ail oo
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YU slodigad ;o olianieS 18 lo malyly 5 Dl5lE o Siicon Jlade :(VWW-F) Jgux

Al Cd Fe Ni Pb Zn Cr As pH NOs PO,*
Al 1.000
Cd 0.475 1.000
Fe 0.288 -0.328  1.000
Ni -0.243 0351  -0.582"  1.000
Pb 0.501 0.588"  -0.157 -0.006  1.000

Zn 0.817" 0.520 0286 0015 0.584°  1.000

Cr 0.398 0.422 0.069 0000 -0.129  0.005  1.000

As 0592°  0.794" -0.158 0182  0.443 0618 0448  1.000

pH -0.806™  -0.163 -0445 0356 -0.460 -0.635° -0.125 -0.301  1.000

NOs 0.667" 058" 0250 0107 0190 07707 0342 07107 -0.364  1.000

PO 0.396 0575 -0141 0413 0364 0658  0.082 0511  0.039 0.532°  1.000
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Abstract

Miangran wetland which is an essential source of water for groundwater
recharge, agriculture uses and living environment for rare birds in Khuzestan
province, is affected by different contamination sources like municipal and
agricultural wast water. In this research the affects of the the pollution sources on
wetland quality was studied. Twenty nine water samples (24 samples from
wetland body and 5 other from the inputs) were collected and major ions,
nitrates, phosphates and heavy metals were measured. The Results show that
water-type of the input are Ca—HCO3 and Mg-HCO3. The concentration of
Nitrate is less than the WHO standards. Phosphate concentration is more than
eutrophication control limit, could be a cause for wetland eutrophication.
Concentration of Cd, pb, As, Zn, Ni, Cr, Fe and Al for the all inputs are more
than WHO standards. The Concentration of toxic elements of As and Cd are also
more than FAO permissible values. The Maximum contaminations load is related
to input 12 (lzeh wast water canal) in which As, Cd and Zn show high
concentrations. The qualitative assessments of Miangran wetland show that most
of the sample are of a Ca-HCO3 and Mg-HCO3 water-type. Phosphate
concentrationin The all samples is higher than the eutrophication control limit,
confirms eutrophication conditions are dominant. In compared with WHO
standards, the wetland water samples are contaminated with Cd, pb, As, Zn, Ni,
Cr, Fe and Al. Concentration As and Cd are more than The FAO standard for
irrigation uses. Spatial change of these element show that more contamination is
observed at South and the North-West parts of the wetland where the municipal
wast water (12) and surface run-off from bordering village (16) are discharged to
the wetland, Respectively. All the wetland water samples have metal index
higher than the threshold limit which is greatly related to high concentration of
As and Cd.

Keywords: Miangaran wetland, Municipal wast water, Agricultural

contamination, Nutrients, Heavy elements.
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