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(TDS) Jgkxo clowls JS o (EC) S Il colas —\-Y—F
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Gh) a3 5 e 5 a5Ls 5 (G17 b GL) 0535 5 ilsog, ol sladiged o Lol slogsy cblé 5 oluardsS s Sliogas -V-F Jgax

RO EC TDS pH Mg?* Na* ca* K* CI SO4* HCO NO-3 PO4+*  Error
i (ps/cm) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (%)
Gl 5970 3532 7.8 243 772 280 4.3 940 1500 475 0 3.8 1.77
G2 5380 3178 7.9 243 667 200 4.7 852 1350 427 2.3 3.8 0.07
Gh 673 425 7.9 30 19 70 2.7 28 60 292 4.1 34 1.19
G3 1353 844 8.0 60 110 88 3.1 149 230 323 6.0 3.2 0.18
G4 2160 1343 7.9 85 248 116 35 287 470 347 11.0 3.1 0.38
G5 4260 2506 8.0 194 530 172 3.9 710 1040 366 35 2.0 0.19
G6 4060 2386 7.5 170 500 176 3.9 710 890 366 3.1 3.1 0.49
G7 4380 2578 7.6 170 556 216 3.9 788 1000 366 5.0 24 0.30
G8 4280 2518 7.5 199 530 168 3.9 710 1040 378 9.9 2.9 0.45
G9 4280 2518 7.4 180 529 184 4.3 738 959 384 4.3 1.8 0.47
G10 4130 2428 7.3 179 515 192 4.3 710 1000 378 2.8 3.0 0.36
Gl1 4290 2524 7.5 184 529 176 4.6 717 999 378 5.1 34 0.28
G12 3990 2458 7.2 155 529 176 5.4 467 900 433 3.7 35 7.73
G13 3960 2439 7.2 177 480 160 5.4 624 920 408 7.6 3.5 1.03
Gl14 3860 2373 7.2 170 460 168 5.4 639 840 421 4.9 3.0 1.00
G15 3660 2255 7.2 141 472 160 5.4 668 930 457 6.3 4.2 5.32
G16 3380 2082 7.2 148 386 160 5.4 511 770 402 2.8 35 0.96
G17 1544 957 7.4 63 167 82 35 227 270 280 2.5 2.7 1.07
Min 1353 844 7.2 60.1 110 82 3.1 149 230 280 0.0 18 -
Max 5970 3532 7.9 243 772 280 55 940 1500 475 11.0 4.2 -
Mean 3819 2289 7.5 162 469 169 4.4 614 888 387 4.7 3.1 -
S.D. 1189 685 2 52 164 45 0.7 218 324 48 2.7 0.6 -
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(Kh) gllo s o,8 431 5 (Ch6 b Chl) slr Joz b0y, o slaaigad ;o (Lol slagygy Cblé g lardssSy5d Sloogas -Y-F Jgux

RO EC TDS pH Na* Mg?* K* Ca?* Cl SO4* HCO3 NO3 PO4* Error
i (ns/cm) (mgfl) (mg/l) (mg/l) (mg/l) (mgll) (mg/l) (mg/l) (mg/l) (mgfl) (mg/l) (%)
Chil 831 525 1.7 67.8 304 2.3 68.1 110 64.0 262 10.7 1.0 1.92
Kh 1259 791 7.6 140 37.0 3.1 68.0 234 84.0 256 0 1.4 0.97
Ch2 887 561 7.6 86.2 304 2.7 60.1 127 76.0 250 1.1 1.2 1.09
Ch3 1013 631 7.5 90.1 425 2.7 72.1 142 125 262 8.0 2.9 1.93
Ch4 973 615 7.5 91.3 36.5 2.7 70.1 134 110 268 4.8 0.3 1.36
Chb5 1028 641 7.5 98.0 41.3 3.1 74.1 149 130 268 0 0.2 1.67
Ché6 1050 654 7.6 98.0 41.3 2.7 72.1 149 140 256 3.1 0.1 0.94
Min 831 525 7.5 67.8 304 2.3 60.1 110 64.0 250 0 0.1 -
Max 1050 654 7.7 98.1 42.5 3.1 74.1 149 140 268 10.7 2.9 -
Mean 963 604 7.6 88.6 37.0 2.7 69.4 135 107 261 3.9 0.9 -
S.D. 86 50 0.1 111 55 0.2 5.0 14 30.8 7.1 4.1 1.0 -
09995 S el ML (sladigas o Lol slagygy clale g olendiss b Cliogas Y- oo
RO EC TDS pH Na* Mg?* K* Ca** CI SO HCO3 NO3 PO4s* Error
i (us/icm) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (%0)
W1 1964 1221 7.1 276 60.8 6.65 106.2 252.3 360 475.6 3.2 7.8 3.05
W2 1783 1110 7.2 180 72.9 55 114.2 127.8 350 518.6 5.7 9.5 3.4
W3 1598 993 7.2 147 75.4 4.2 88.18 131.4 270 488.1 7.6 5.2 2.05
W4 3000 1833 7.1 340 131 8.6 144.3 426.8 463.7 463.7 9 3.5 7.73
W5 2580 1598 7.1 276 111 8.6 160.3 440.2 400 512.5 10.2 6.8 2.03
WCh 2910 1788 7 320 121.6 4.7 160.3 312.4 700 518.6 1.8 53 2.26
Min 1598 993 7.0 147 60.8 4.2 88.1 127.8 270.0 463.7 2.0 35 -
Max 3000 1833 7.2 340 131.3 8.6 160.3 440.2 700.0 518.6 10.2 9.5 -
Mean 2305 1423 7.1 256 95.6 6.3 128.9 281.8 423.9 496.1 6.3 6.3 -
S.D. 602 362 0.1 76 29.4 1.9 30.3 137.3 149.4 23.7 3.3 2.1 -

iz 5L 4 005 5 s LB aiged WCh 5 55,55 ,5 Lol e LG aigei W 15 W1
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Soow 2Ll Na*+K* > Ca®* > Mg** CI > HCO; > S0%, Kh
S slo,S o Na*+K* > Ca®* > Mg?* HCO; > CI > S0%, Ch;
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Sy s Na*+K* > Ca®* > Mg?* Cl > HCO3 > SO%, Ch5
Sod a5 Na*+K* > Ca®* > Mg?* Cl'> HCO3> SO%, Ch6
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ol sladiges Lol Slsg 5 a5 o el )l o (Stamor cul o -A-F g

K* Na*  Mg®* Ca®* POs NOs HCOsy SOZ  CIF  TDS  pH EC
K* 1
Na* 0.764" 1
Mg2+ 0.757" 0.985™ 1
Ca2*  0718" 0977" 0956~ 1
PO 0.666™ 0.581™ 0.596™ 0.589™ 1
NOs 0.043 -0.1 -0.077 -0.155 0.175 1
HCOs 0.889™ 0902° 0890™ 0898 0751 -0.015 1
SO4% 0.762™ 0.994™ 0.992” 0.974"™ 0.616™ -0.087 0.915™ 1
Cr 0.727" 0982 0976 0959 0540 -0.086 0.858™ 0978" 1
TDS  0.787" 0998™ 0991" 0976™ 0608” -0.09 0917 0996” 0980~ 1
pH -0.621™  -0.225 -0.19 -0.179 -0.164 -0.078 -0.328 -0.189 -0.223 -0.231 1
EC 0.766™ 0998 0993 0977" 05977 -0.098 09057 0996 0984 0999  -0.21 1

**Correlation is significant at the 0.01 level (2-tailed)
*Correlation is significant at the 0.05 level (2-tailed).
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Gl 4.8 1075 22.5 8.2 7.7 203 177 62.0 -
Gh 34 260 22.5 5.8 7.5 0.1 19.4 80.5 -
G3 34 335 17 23 76 00 199 34.0 46
G4 2.2 226 23 19 78 20.0 15 65.0 -
G6 35 1026 14 8.7 8.0 224 146 63.0 -
G8 5.0 770 19 9.2 7.7 220 294 48.6 -
G13 41 900 26 8.1 78 222 98 68.0 -
G16 3.1 205 19 4.3 75 220 37 41.0 -
Ch 5.1 430 20 35 7.8 0.8 29.2 70.0 -
G17 35 235 24 1.8 7.7 0.7 273 72.0 -
Min. 2.2 252 14 1.8 75 007 96 29.6 -
Max. 51 1075 26 9.2 8.0 224 484 80.5 -
Mean 38 546 20 5.3 77 130 233 59.0 -
S.D. 0.9 356 3 2.9 01 109 123 175 -
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Sk
Element Mean Minimum Maximum S.D. C.V. Kurtosis Skewness Mean world sediment!

As 6.2 3.2 9.8 2.1 0.3 -0.2 0.6 7.7
Cd 0.2 0.2 0.3 0 0 -0.7 0.2 0.17
Cr 65.6 38 92 175 0.3 -0.9 -0.1 72
Cu 215 15 32 5.6 0.3 -0.4 0.6 33
Fe 24357.3 21138 28262 23317 0.1 -0.9 0.4 41000
Mn 5114 419 659 74.6 0.1 0.1 0.9 770
Ni 354 29 43 4.9 0.1 -1.2 0.1 52
Pb 135 8 36 8.8 0.7 5.2 2.2 19
Zn 70.2 46 118 24.7 04 0.3 1.2 95

* Bowen, 1979
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G4 570 308 08 046 056 078 100 082 0.82
G6 6.06 391 063 066 062 094 143 073 0.85
G8 577 273 111 067 065 163 189 063 0.79
G13 274 292 103 082 05 330 18 063 0.76
G16 383 267 052 054 054 067 091 062 0.66
Ch 748 271 088 057 059 123 124 079 0.79
G17 350 182 070 037 039 083 073 052 054

Mean 518 287 081 054 055 116 117 0.67 0.75
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As Cd Cr Cu Ni Pb Al Sc Ti Zn Zr Mn Fe
As 1
Cd 348 1
Cr  .39% -112 1
Cu -049 356 517 1
Ni  .264 -.003 524 682(%) 1
Phb 091 028 .795(**) .811(**)  .683(*) 1
Al 604 184 564 .061 287 330 1
Sc  .707(%) 132 .818(*%) 249 433 498 .867(*%) 1
Ti  .506 000  .830(*%) 334 238 511 539 721(%) 1
Zn 153 403 638(*)  .945(**)  .661(*) .830(**)  .140 389 438 1
Zr 471 .007 590 488 563 454 225 547 B57(*) 476 1
Mn 410 -.106 480 280 .664(*) 357 328 590 201 274 659(*) 1
Fe .652(*) 132 .891(*%) 486 628 B79(%)  .709(%)  .939(**)  .733(*) 596  .705(%)  .717(*%) 1

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).
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Abstract

Gorganroud is an important river in Golestan province, which plays an important role in
province water supply. This study aimed to assess the quality of Gorganroud water and
sediment at Gonbad-e-Kavoos district. For this purpose, 30 water, 6 wastewater and 10
sediment sample and were colleted. the concentration of major ions, phosphate and nitrate of
in water samples as well as the concentration of potentially toxic elements in sediment
samples were measured using standard methods. The hydrochemical investigations show that
the prevailing water types of Gorganroud and its turbituries are Na-SO4> and Na-HCOs,
respectively. The concentrations of major ions in upstream were high, but the entrance of
turbitouries enhances the Gorganroud water quality for drinking and agricultural uses. Along
the river path, the processes of mineral dissolution (gypsum, halite and anhydrite) and ion
exchange occur, which deteriorate the water quality. Urban sewages and effluents have better
quality than river water samples, thus, the major reasons for the low water quality of
Gorganroud are natural processes (i.e. evaporation, mineral dissolution, etc.). The
concentration of potentially toxic elements in sediment samples were evaluated using
geochemical indices (EF, CF, PLI) and statistical analysis. The results confirm the effect of
anthropogenic sources (i.e. agricultural runoff and urban sewage) on the elemental content of
sediments, especially within the Gonbad City district. The concentration of Pb, Cr, Cr, Zn,
and As was high Compared to in mean Concentration of world sediments. The results of
three-step sequential extraction of As confirms the effects of anthropogenic activities on

sediment contamination.

Keywords: Gorganroud River, water quality, sediment contamination, Gonbad —e- Kavoos
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