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Extraction Method: Principal Component Analysis. FA*=Factor Analysis

Rotation Method: Varimax with Kaiser Normalization.
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10/23 £ 0/15 7/8 9/78 +0/27 9/8 +0/21 Mean+SE
DO(mg/1)
10 - 10/5 _ 9/3 - 10/24 9/4 - 10/1 Min - Max
4+£112 1/4 1/42 +0/64 2/3 +0/32 Mean+SE
BODs(mg/1 )
2/7 - 6/4 _ 0/16 - 2/2 1/8 -2/9 Min - Max
13/9 £8/2 7 _ 10/6 £0/7 Mean+SE
COD(mg/1)
5/7-22 _ _ 9/3 - 11/7 Min - Max
8/25 +0/18 7/82 7/97 £ 0/02 8/07 +0/03 Mean+SE
H
8/05 - 8/6 _ 7/95 - 8/02 8/01 - 8/11 Min - Max P
0/202 + 0/035 0/02 0/169 % 0/059 0/215 + 0/005 Mean+SE
TSS(mg/1)
0/145 - 0/265 _ 0/051 - 0/241 0/205 - 0/222 Min - Max
0/35 £ 0/003 0/33 0/28 +0/02 0/33 £ 0/03 Mean+SE
TDS(mg/1)
0/34 - 0/35 _ 0/25 - 0/31 0/28 - 0/37 Min - Max
1/072 £ 0/076 1/022 _ 1/005 + 0/013 Mean+SE
NO (mg/l)
0/975 - 1/22 _ _ 0/992 - 1/017 Min - Max
0/7 £ 0/003 0/67 0/56 +0/03 0/65 + 0/05 Mean+SE
EC (ms/cm)
0/69 - 0/7 _ 0/5 - 0/62 0/57 - 0/74 Min - Max
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Shapiro-Wilk Kolmogorov-Smirnova MACROBENTHOS
Sig. df Statistic Sig. df Statistic
.000 40 759 .000 40 198 A CHIRONOMIDAE
.000 40 .509 .000 40 293 B CHIRONOMIDAE
.000 40 394 .000 40 .509 A SIMULIDAE
.000 40 400 .000 40 514 B SIMULIDAE
.000 40 400 .000 40 513 A TIPULIDAE
.000 40 352 .000 40 495 B TIPULIDAE
.000 40 350 .000 40 521 A TABANIDAE
.000 40 354 .000 40 .523 B TABANIDAE
.000 40 .539 .000 40 455 A RHAJIONIDAE
.000 40 338 .000 40 .395 B RHAJIONIDAE
.000 40 167 .000 40 518 A BLEPHAROCERIDAE
.000 40 209 .000 40 530 B BLEPHAROCERIDAE
.000 40 .803 .002 40 184 A DIPTERA
.000 40 398 .000 40 410 B DIPTERA
.000 40 226 .000 40 .535 A GLOSSOSOMATIDAE
.000 40 234 .000 40 .539 B GLOSSOSOMATIDAE
.000 40 .674 .000 40 270 A HYDROPSYCHIDAE
.000 40 748 .000 40 256 B HYDROPSYCHIDAE
.000 40 .680 .000 40 267 A TRICHOPTERA
.000 40 743 .000 40 .245 B TRICHOPTERA
.000 40 702 .000 40 254 A BAETIDAE
.000 40 400 .000 40 445 B BAETIDAE
.000 40 474 .000 40 432 A HEPTAGENIIDAE
.000 40 406 .000 40 413 B HEPTAGENIIDAE
.000 40 732 .000 40 242 A EPHEMEROPTERA
.000 40 416 .000 40 428 B EPHEMEROPTERA
.000 40 476 .000 40 490 A ELMIDAE
.000 40 481 .000 40 487 B ELMIDAE
.000 40 147 .000 40 .538 A PODURIDAE
.000 40 147 .000 40 .538 B PODURIDAE
.000 40 230 .000 40 .540 A ARGYRONETIDAE
.000 40 .200 .000 40 527 B ARGYRONETIDAE
.000 40 553 .000 40 .346 A NAIDIDAE
.000 40 267 .000 40 .395 B NAIDIDAE
.000 40 392 .000 40 .369 B LUMBRICULIDAE
.000 40 581 .000 40 .368 A LUMBRICULIDAE
.000 40 735 .000 40 271 {,_ﬂj: J
.000 40 .828 .000 40 .200 Sie5 IS
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Sig. df Statistic Sig. df Statistic
056 40 946 082 40 131 A CHIRONOMIDAE
044 40 943 080 40 131 B CHIRONOMIDAE
000 40 410 000 40 517 A SIMULIDAE
000 40 406 000 40 S18 B SIMULIDAE
000 40 409 000 40 518 A TIPULIDAE
000 40 411 000 40 517 B TIPULIDAE
000 40 359 000 40 527 A TABANIDAE
000 40 .360 000 40 527 B TABANIDAE
000 40 564 000 40 470 A RHAJIONIDAE
000 40 .568 000 40 469 B RHAJIONIDAE
000 40 234 000 40 539 A BLEPHAROCERIDAE
000 40 234 000 40 539 B BLEPHAROCERIDAE
361 40 970 200 40 .085 A DIPTERA
354 40 970 200 40 .085 B DIPTERA
000 40 234 000 40 539 A GLOSSOSOMATIDAE
000 40 234 000 40 539 B GLOSSOSOMATIDAE
000 40 833 000 40 289 A HYDROPSYCHIDAE
000 40 833 000 40 289 B HYDROPSYCHIDAE
000 40 847 000 40 274 A TRICHOPTERA
000 40 848 000 40 274 B TRICHOPTERA
000 40 861 000 40 258 A BAETIDAE
000 40 861 000 40 258 B BAETIDAE
000 40 567 000 40 469 A HEPTAGENIIDAE
000 40 567 000 40 470 B HEPTAGENIIDAE
000 40 874 000 40 242 A EPHEMEROPTERA
000 40 874 000 40 242 B EPHEMEROPTERA
000 40 496 000 40 495 A ELMIDAE
000 40 497 000 40 495 B ELMIDAE
000 40 147 000 40 538 A PODURIDAE
000 40 147 000 40 538 B PODURIDAE
000 40 234 000 40 539 A ARGYRONETIDAE
000 40 234 000 40 539 B ARGYRONETIDAE
000 40 784 000 40 337 A NAIDIDAE
000 40 782 000 40 337 B NAIDIDAE
000 40 .680 000 40 413 B LUMBRICULIDAE
000 40 .680 000 40 413 A LUMBRICULIDAE
1.000 40 999 200 40 026 V5 I Js
1.000 40 999 200 40 .026 Sjess JS
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Sig. F Mean df Sum of Squares
Square
.652 0.761 0.712 9 6.409 Between Groups NA
CHIRONOMIDAE
936 30 28.070 Within Groups
39 34.478 Total
.654 0.759 0.707 9 6.367 Between Groups NB
CHIRONOMIDAE
932 30 27.960 Within Groups
39 34.327 Total
791 0.594 0.607 9 5.464 Between Groups N A DIPTER
1.021 30 30.644 Within Groups
39 36.108 Total
901 442 470 9 4.227 Between Groups N B DIPTER
1.062 30 31.872 Within Groups
39 36.099 Total
348 L.171 1.119 9 10.071 Between Groups N rg‘j» Js
956 30 28.669 Within Groups
39 38.740 Total
141 1.668 1.436 9 12.922 Between Groups N jorg JS
.861 30 25.817 Within Groups
39 38.739 Total
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Sig. F Mean Square df Sum of
Squares
266 1.375 1.182 3 3.545 Between Groups NA
CHIRONOMIDAE
.859 36 30.933 Within Groups
39 34.478 Total
281 1.326 1.138 3 3.415 Between Groups NB
CHIRONOMIDAE
.859 36 30912 Within Groups
39 34.327 Total
330 1.184 1.081 3 3.242 Between Groups N A DIPTER
913 36 32.867 Within Groups
39 36.108 Total
978 .066 .066 3 197 Between Groups N B DIPTER
997 36 35.902 Within Groups
39 36.099 Total
130 2.012 1.855 3 5.564 Between Groups N rg‘j Js
922 36 33.177 Within Groups
39 38.740 Total
.021 3.680 3.031 3 9.092 Between Groups N e IS
.824 36 29.647 Within Groups
39 38.739 Total
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Sig. F Mean df Sum of
Square Squares
374 1.069 0.940 3 2.821 Between NA
Groups CHIRONOMIDAE
.879 36 31.657 Within Groups
39 34.478 | Total
442 0.917 0.813 3 2.438 Between NB
Groups CHIRONOMIDAE
.886 36 31.889 | Within Groups
39 34.327 | Total
.669 0.524 0.504 3 1.511 Between N A DIPTER
Groups
961 36 34.598 Within Groups
39 36.108 | Total
233 1.491 1.330 3 3.989 Between N B DIPTER
Groups
.892 36 32.110 Within Groups
39 36.099 | Total
.006 4.942 3.767 3 11.301 Between -
N S|
Groups V: 7 Jf
762 36 27.439 Within Groups
39 38.740 | Total
.003 5.508 4.062 3 12.187 | Between Cl
N
Groups G 02y Jf
738 36 26.553 Within Groups
39 38.739 Total
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.585 9 7.500 .286 3 3.785 406 3 2911 A CHIRONOMIDAE
.578 9 7.574 264 3 3.977 .379 3 3.084 B CHIRONOMIDAE
780 9 5.594 .833 3 .867 .024 3 9.399 A SIMULIDAE
780 9 5.594 817 3 .934 .023 3 9.531 B SIMULIDAE
.780 9 5.590 775 3 1.109 .023 3 9.539 A TIPULIDAE
780 9 5.595 755 3 1.193 .029 3 9.014 B TIPULIDAE
.688 9 6.510 .842 3 .830 .005 3 12.960 A TABANIDAE
.688 9 6.511 .842 3 .831 .005 3 12.955 B TABANIDAE
.883 9 4.408 .565 3 2.035 .286 3 3.782 A RHAJIONIDAE
.869 9 4.584 418 3 2.835 287 3 3.771 B RHAJIONIDAE
513 9 8.212 713 3 1.370 561 3 2.054 A
BLEPHAROCERIDAE
513 9 8.212 713 3 1.370 .561 3 2.054 B
BLEPHAROCERIDAE
17 9 6.230 .329 3 3.439 702 3 1.416 A DIPTERA
.884 9 4.386 .946 3 372 298 3 3.678 B DIPTERA
513 9 8.212 .188 3 4.786 .104 3 6.154 A
GLOSSOSOMATIDAE
513 9 8.212 .188 3 4.786 .104 3 6.154 B
GLOSSOSOMATIDAE
.648 9 6.894 .500 3 2.364 .001 3 16.571 A
HYDROPSYCHIDAE
239 9 | 11.565 107 3 6.099 .003 3 13.622 B
HYDROPSYCHIDAE
.646 9 6.914 424 3 2.795 .000 3 19.245 A TRICHOPTERA
173 9 | 12.772 .053 3 7.689 .002 3 14.994 B TRICHOPTERA
.501 9 8.329 7134 3 1.281 .001 3 16.390 A BAETIDAE
476 9 8.585 167 3 1.144 .002 3 15.099 B BAETIDAE
.526 9 8.081 413 3 2.865 .009 3 11.666 A HEPTAGENIIDAE
.538 9 7.958 .618 3 1.786 .011 3 11.134 B HEPTAGENIIDAE
.545 9 7.893 715 3 1.361 .000 3 19.114 | A EPHEMEROPTERA
.596 9 7.398 .884 3 .655 .000 3 18.705 | B EPHEMEROPTERA
.663 9 6.756 .698 3 1.433 .205 3 4.584 A ELMIDAE
.590 9 7.456 .636 3 1.704 177 3 4.934 B ELMIDAE
437 9 9.000 .029 3 9.000 392 3 3.000 A PODURIDAE
437 9 9.000 .029 3 9.000 .392 3 3.000 B PODURIDAE
513 9 8.212 175 3 4.962 .104 3 6.154 | A ARGYRONETIDAE
513 9 8.212 175 3 4.962 .104 3 6.154 B ARGYRONETIDAE
764 9 5.752 795 3 1.027 .000 3 | 21.595 A NAIDIDAE
.816 9 5.208 .835 3 .859 .000 3 [ 22.099 B NAIDIDAE
951 9 3.296 .668 3 1.562 .000 3 19.058 A LUMBRICULIDAE
.828 9 5.067 453 3 2.628 .000 3 19.543 B LUMBRICULIDAE
282 9 | 10.904 118 3 5.876 .009 3 11.626 Js f"ﬂj
.089 9 | 15.056 .016 3 | 10.309 .008 3 11.784 JS o35 (53
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0 0 0 0 7 7 0 0 | A TABANIDAE
0 0 0 0 11 11 0 0 | BTABANIDAE
6 11 i i 4 4 0 0 | A RHAJIONIDAE
32 39 11 11 118 118 0 0| B RHATIONIDAE,
0 0 0 0 0 0 0 0 ELEPHAROCERIDAE
0 0 0 0 0 0 0 0 | BLEPHAROCERIDAE
32 66 47 96 46 92 23 23 | ADIPTERA
395 429 1276 1330 125 151 i I | BDIPTERA
0 0 6 11 0 0 0 0 gLOSSOSOMATIDAE
0 0 258 505 0 0 0 0 | GLOSSOSOMATIDAE
26 70 61 100 28 33 0 0 | AHYDROPSYCHIDAE
1777 5192 1989 3977 1320 1450 0 0 | BHYDROPSYCHIDAE
26 70 55 111 28 33 0 0 | A TRICHOPTERA
1777 5192 1820 4482 1320 1450 0 0 | B TRICHOPTERA
167 288 13 2 33 33 0 0 | ABAETIDAE
477 967 25 77 55 55 0 0 | BBAETIDAE
4 4 0 0 0 0 0 0 | A HEPTAGENIIDAE
15 15 0 0 0 0 0 0 | B HEPTAGENIIDAE
170 292 13 2 33 33 0 0 | A EPHEMEROPTERA
432 982 25 77 55 55 0 0 | BEPHEMEROPTERA
0 0 i 4 0 0 0 0 | AELMIDAE
0 0 I I 0 0 0 0 | BELMIDAE
0 0 0 0 0 0 0 0 | APODURIDAE
0 0 0 0 0 0 | B PODURIDAE
0 0 0 0 0 0 0 0 | A ARGYRONETIDAE
0 0 0 0 0 0 0 0 | B ARGYRONETIDAE
0 0 7 7 47 63 654 757 | A NAIDIDAE
0 0 I I 11 T2 583 657 | B NAIDIDAE
0 0 70 70 15 15 102 232 | A LUMBRICULIDAE
0 0 7 7 52 52 366 727 | B LUMBRICULIDAE
0 0 67 77 62 77 557 988 | A OLIGOCHAETA
0 0 7 g 62 64 882 1384 | B OLIGOCHAETA
131 428 138 314 102 236 580 1012 | Js oS5
1381 6603 589 5855 1316 1721 883 1386 | JS o35 &




st s 7k el GAI R /YT

29 P Rdao =B)odg5 (53 9 (R0 s 38 Suwd =A) 51§ O bl Slas § (1Sl (Cwgn YA Jou>

1FAR Slg = S0 dw 00900 (Sled Kl 0 iy DIdg> g0 (é}:cj’.o

(StB4) 55, , 4 (StB3) & o 5 (StB2) JoT jll &S e (StB1) 55 = oS!
sistulgls | oSl | sibbulgls | oKk | osylutalgls | oKk | slbbulglbs | oSl S S
34 606 10 31 37 59 146 245 | A CHIRONOMIDAE
7 15 4 18 IT 12 87 106 | B CHIRONOMIDAE
0 0 11 11 0 0 0 0 A SIMULIDAE
0 0 17 17 0 0 0 0 B SIMULIDAE
6 11 0 0 0 0 0 0 A TIPULIDAE
440 820 0 0 0 0 0 0 B TIPULIDAE
0 0 0 0 11 11 0 0 A TABANIDAE
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0 0 4 4 0 0 0 0 A BLEPHAROCERIDAE
0 0 6 6 0 0 0 0 B BLEPHAROCERIDAE
39 77 7 107 30 74 146 245 | A DIPTERA
313 624 22 60 8 39 87 106 | B DIPTERA
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6 22 23 33 11 11 4 4 A HYDROPSYCHIDAE
414 1461 1032 1038 669 669 250 250 | BHYDROPSYCHIDAE
6 22 23 33 11 11 4 4 A TRICHOPTERA
414 1461 1032 1038 669 669 250 250 | B TRICHOPTERA
64 125 13 118 4 7 0 0 A BAETIDAE
15 33 10 36 14 17 0 0 B BAETIDAE
18 18 30 63 0 0 0 0 A HEPTAGENIIDAE
7 7 12 21 0 0 0 0 B HEPTAGENIIDAE
68 144 43 181 4 7 0 0 A EPHEMEROPTERA
18 41 15 57 14 17 0 0 B EPHEMEROPTERA
7 7 0 0 4 4 0 0 A ELMIDAE
3 3 2 2 0 0 B ELMIDAE
0 0 0 0 0 0 0 0 A PODURIDAE
0 0 0 0 0 0 B PODURIDAE
0 0 0 0 0 0 0 0 A ARGYRONETIDAE
0 0 0 0 0 0 0 0 B ARGYRONETIDAE
0 0 16 30 81 81 406 665 | ANAIDIDAE
0 0 3 4 15 15 62 117 | B NAIDIDAE
0 0 0 0 41 41 163 163 | ALUMBRICULIDAE
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0 0 16 29 122 122 558 828 | A OLIGOCHAETA
0 0 3 4 22 22 91 152 | B OLIGOCHAETA
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4 4 0 0 0 0 0 0 A TIPULIDAE
301 341 0 0 0 0 0 0 B TIPULIDAE
0 0 0 0 7 7 0 0 A TABANIDAE
0 0 0 0 15 15 0 0 B TABANIDAE
11 11 0 0 4 4 0 0 A RHAJIONIDAE
16 16 0 0 7 7 0 0 B RHAJIONIDAE
41 41 0 0 0 0 0 0 A BLEPHAROCERIDAE
17 17 0 0 0 0 0 0 B BLEPHAROCERIDAE
30 118 24 107 31 37 135 268 A DIPTERA
327 387 4 30 30 40 31 58 B DIPTERA
0 0 0 0 0 0 0 0 A GLOSSOSOMATIDAE
0 0 0 0 0 0 0 0 B GLOSSOSOMATIDAE
33 33 59 277 0 0 0 0 A HYDROPSYCHIDAE
241 241 262 1704 0 0 0 0 B HYDROPSYCHIDAE
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11 11 13 26 0 0 0 0 A HEPTAGENIIDAE
40 40 6 11 0 0 0 0 B HEPTAGENIIDAE
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0 0 0 0 11 11 25 175 B NAIDIDAE
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0 0 0 0 22 37 33 107 B LUMBRICULIDAE
0 0 0 0 61 66 169 1143 A OLIGOCHAETA
0 0 0 0 33 48 33 282 B OLIGOCHAETA
48 247 33 565 135 151 321 1447 Js V'( |5
464 890 252 1793 73 103 68 352 JS o5 )
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Abstract:

At the present study, the water quality parameters monthly, environmental pollutants (pesticides, heavy metals
and surfactants) seasonally, macrobenthos and bacteria (monthly) were done 2009 t0 2010 that located in Mangol
Dam with longitude and latitude 52° 22' 49" N and 43° 15' 43" E, respectively. All water samples were collected
from under-groundwater, surface water and wastewater in 12 stations and the results are as follow:

The mean concentrations of DO, BOD5, COD, HCO3", CO3*, TA, Ca*, Mg**, TH, TSS, TDS, CI', PO4™,
NH4", NO2" and NO3 were determined about 11.86+0.49, 5.95+0.11, 4.96+0.59, 28.1£6.1, 14.34%1.64,
36.30+£2.33, 64.66+2.34, 28.84+1.52, 271.62+8.41, 0.37£0.03, 0.45+0.02, 28.02+1.96, 0.06+0.01, 0.010+0.001,
0.01+0.001 and 0.96+0.03 mg/l, respectively and also temperature, pH and EC were 12.7+0.61°C, 8.00+0.02
unit, 0.57+0.02 ms/cm in all samples. The surface water quality of Haraz River and its tributaries were suitable
for usual applications such as aquatic matters, but based on BODS need to more attention for human usages. The
water quality index (WQI) of surface water was classified in group II at all stations that shows serious water
quality changes due to domestic and agriculture sewage. The groundwater was affected by different matters that
caused change of water quality parameters. The wastewater was classified from good to moderate based on
BODS. The quality of wastewater was declined at down-stream with decreasing DO and pH and increasing
BODS pollutants.

The mean concentrations of aldrin and endrin were about 0.66 + 0.59 and 0.71 £ 1.07 ug/l, respectively. The
maximum seasonal concentration of organochlorin pesticides (OCPs) were detected in fall, winter and spring for
endosulfan sulfate, y-BHC, heptachlor, endrin aldehyde compounds about 2.85, 0.34, 0.14 and 0.14ug/l,
respectively. The maximum seasonal percentage range of OCPs in fall, winter and spring for endosulfan sulfate,
DDD and B-BHC were 42, 25 and 25 %, respectively. The maximum seasonal concentrations during fall, winter
and spring were detected in Sorkhroud and Polechelave stations for only Fe about 1.48, 3.3 and 8.22 ug/l,
respectively. Also for Hg in spring was determined about 17.2 mg/l. The mean concentration of Zn, Fe and Hg
in water sampled were 0.23 + 1.01 and 1.21 £ 2.00 pg/l, respectively and 4.65% 6.38 mg/l. The maximum
concentration of linear alkyl benzene sulfonate (LAS) in summer was 971ug/l. The mean concentration of
surfactant during fall, winter, spring and summer was 418.62 + 52.16 ug/l. The maximum seasonal percentage
ranges of surfactant during fall, winter, spring and summer in all stations of sampling were 76, 76, 100 and 100
%, respectively.

Tottaly 15 families of macrobenthos were identified in Haraz River. The maximum mean of abundance and
biomass in Sorkhroud and Nour-roud stations were 11774256 ind/m” and 3609 + 935mg/m”, respectively. During
Seasons, the maximum mean abundance and biomass were detected in fall and winter with 1185+444 ind/m* and
38914849 mg/m’, respectively. Water quality were classified by Hilsenhoff Biotic Index such as Sorkhrood
station as "Very Poor", Isar town station as "Fairly Poor" and Karesang and Nor-roud stations as "good"
qualification.

The maximum of total coli forms and fecal coli forms in surface water were observed in Sorkhrood about 4.9 and
2.3CFU/100ml, respectively. The maximum of total coli forms and fecal coli forms in groundwater were
observed in Halomsar and Absak stations about 4 and 1.7CFU/100ml, respectively. Maximum of total coli forms
and fecal coli forms in wastewater were observed in Nor-roud station about 3.1 and 1.6CFU/100ml, respectively.
The Ovary of nematode in wastewater were observed in Nor-roud and Isar Town stations about 30 through 124,
respectively.

Keywords: Physico-chemical characteristics; Surface water; Ground water, Wastewater; Haraz River,
Pesticides, Heavy Metals, Surfactants, Macrobenthos, coliforms and nematodes
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