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QS ey el sII Gl S Cids Gigan o Lea (4) Aasdl) ) pallal) Jiud
08 A et e Al el ysat oy (s el Lavie e Aalaie AT Jia ) (5) Alaaall
Sldlias gsotaally Joball sliay Alana sliall 038 585 M e isin @)l Abas Bk

46



RESULTS AND DISCUSSION B gj;m

GV lasall ey b Calal) #1655V 6 a5 ¢ Led gl A Candl ) Cans L iyl
‘;\j\ :\:1);..43\ t_ib.daj\:\.’_.}.da&ﬂhs‘jc MJ@J@J@\:\A 2 guaia u.alsa.i\j aJ\);j\ A\AJJ t\s:u\
Al all s Aadd) A slsa (385 e Sad el s e (5

SO,” @iy xSl 2 -2-2-4

PRS- PRPN PR RUIRYE! e DN -G R I Wi 3] b SV S (W1 A (AL P PVCH LAV (S
(SO,7) Sl S8 e sl J8 o 058 Lo Q) 3 Aiad) G sl <l gY)
duad A 50  lad ey S0 o sl 580 5 Al (14) Jsaal G s (2012¢52Y)
AR (4) Aaaall b 5855 ol 5 aale (169) AR (5) Asall b S i e iy 30
5855 el Jas 2L Jusd iy ¢ pale (150.8) e oLl Janally ¢« 7 1 oale (135)
" pale (150) a1 (1) Aanall (& 58 5 Gls ¢ T sl (260) Aal) (3) Anaall (8
I (3) Aone A S5 lel das il dosd By T pale (208) (sl Janalls
il Jonall i a5 1 aale (145) ARl (4) dane 3 3S55 als T aale (289)
(300) 4510 (5) ALiaiall Annall (3 3858 o) Jans il Juad (3 Ll |l ie (235.8)
(230) (Lol Jonal) @y S5 1l aala (165) aall) (1) Aol (& 5855 als 1l aale
pile (277.65 ) Aol g obae (o i Sl gl S (5 sl Janal) iy By 1 aale
Al ) Cliial sall a3yl gl obial (5 siaall 5 Ladll Jamall 5 380 i) o3 &5 lia 2ic 5 ¢! 53l
e S iy 3l Josd 88 (2017 WHO) dpallall daall dadaia 5 (2009¢ 1QS) 481l
b Lo zsamall 2paall glad a8 Capall g s s SlAN Juad b el Lgr 2 sansall 2 50al)
& (55 4) dasall e an N (8 (155352) ddasally £l 4 (352) ddasall & Cllasall (e,
les ¢ saal) 25aal) o lanal o3a 8 iy S 5818 ) cun gimy L sl Juad
osaeall sy ol el A (et A Rel )3y Al ) cBlad) B 3ab5

DY) colaal) 3 s S0 ol (pe e L)

(1) asally gl 5 ol 5 oy &l Joad 3 (4) adasad) (& oo il S0 58 5 Sl Bl
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Ande S ye Jiad LS danall s 4 dglall ClSOgiual) Lhaas Jal e paldll Jiud fa

47



RESULTS AND DISCUSSION B gj;m

S5 (ot dglee igan L sa eaV) 13 Gl ¢ Al ApnlS DS il G oS8 g A sie
3 el (5 Aled i A (5) Aasall (8 @il d5my o (e g Adaaall oda & iy S
0o A e e J A Aal) ) el ) ALY 4 ol Al slall Leaa Bl 5

sl o 8 el g (alias Gl ddaaall oda M ) e st @bl ddaas (5 )k

HCO; «ligissd 3 -2-2-4

A g Sl ol 3855 (14) dsaad) Cpmy . Sl Al b oY) (e <l s Sl 2
511 axle (140) 2l (5) ddasall b iy jad) Jaail 38 53 el clas a8 ¢ 4l 0l 5 5%
A aale (126.5) @ ladll Janadls 5 pale (109) a0l (1) ALidiall Alaaall (3 3 58
& Sl Tl aake (244) AW (3) ddaadll b3S 5 el Jas ol Juad g
Josd iy 15l il (203) &l el Jaxall e 15 pile (176) Aalll (4) Al Aasal
danall & 3S 5i ol Al aale (140) AW (3) Aliaial) ddasal) & 3S 5 el das )
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Ciu Al et 8 (el ¢ Lensan Jpnaill (5) Aanall 8 38180 Gefy Lensan Jpuail
(5) Alaal b il 353 &3 (pas (4) Alanall (3 (BT o5 Aaije 381 (S5 Canall
(4) Aanall N (allal) Jiud geam Anna 31l (e Alnd gl (e Jond Gl slaall 5 D o
G (5) Abadl B adif A ey Gl Sl ol SOE cadds Gipn I s Lae
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559.37 783.8 7.58 3
469.70 732 7.48 4
590 921.8 7.94 5
516.49 788.3 7.76 AV...
P LRATI
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823 1285 7.88 2
970.11 1515 7.8 3
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27.9 55.6 275.10 AV...
LA
14.8 48 290.29 1
15.1 50 450.50 2
15.1 66 520 3
14.7 56 324.85 4
15.6 74 439.98 5
15.06 58.8 405.12 AV...
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224 40 287.28 1
27.9 45 335.34 2
29.2 55 374.89 3
25.2 48 200.19 4
26.2 73 300.30 5
26.1 52.2 299.6 AV...
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34.3 70 226.24 1
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Abstract

A field study was conducted to evaluate the pollution status of the
Sariya River's water over the course of a full year and to determine the quality
of its water for civil and agricultural purposes and the extent of its
contamination with heavy metals. Many models and indicators were applied
to classify water quality and determine its suitability for different uses,
including (IWQG, IWQ, HPI, and MI). This is done by taking several water
models for five stations along the river’s course, starting from the (Jalali)
pumping station to the end of the river in the (Buhriz) district, with four
replicates for each station during the four seasons. Some chemical, physical,
and biological analyses of the water were carried out according to the
methods adopted for analysis, the results showed that:

The concentrations of positive and negative ions in the studied water
samples fell within the permissible limits according to the standards of the
World Health Organization (WHO, 2017) and the Iragi standard
specifications (1QS, 2009), except calcium ions during the winter, spring, and
summer seasons, as they exceeded the permissible limits according to the
standards of (WHO, 2017), and the annual average of positive ion
concentrations was recorded at (82.7, 28, 100, and 4.13) mg L™ for calcium,
magnesium, sodium, and potassium, respectively, while the annual average of
negative ion concentrations was recorded (131.58, 277.65, 150.69, 0.254, and
.5580) mg L™ for chlorine, sulfur, bicarbonate, phosphate, and nitrate
respectively.

The results of the chemical and physical characteristics of the studied
samples showed that they fell within the permissible limits according to the
standards of the World Health Organization, and were recorded at an annual
rate of 7.77 and 28.1979 microcircuits cm™, 324.51 mg L™ and 78.42 NTU
for pH, EC, TH, and Turbidity, respectively. As for the biological
characteristics, It exceeded the permissible limits of the lIraqgi standard
specifications for the annual rate of BOD, 5.21 COD, and 10.65, respectively.
The results showed an increase in heavy metal concentrations in river water
samples, and the average annual concentration of lead, cadmium, copper,
zinc, boron, and nickel reached (0.1184, 0.00475, 0.7319, 0.744, 0.408, and
0.000072) mg L™, respectively.

The quality of river water for irrigation purposes was classified when
applying the Irrigation Water Quality Guide (IWQG) program, and the

A



classification results were (low restrictions, medium restrictions, low
restrictions, low restrictions) for the fall, winter, spring, and summer seasons,
respectively, which qualifies them to be It is suitable for irrigation of most
plants, except for salt-sensitive plants.

The water quality of the Sariya River for drinking purposes was
classified according to the Canadian model (WQI), and the water quality
status for each season was (acceptable, acceptable, acceptable, and
questionable) for the fall, winter, spring, and summer seasons, in order.

The study revealed the extent of river water contamination with heavy
metals, which may reach a dangerous level, by adopting the Heavy Metals
Evaluation Index (HPI), as the seasonal average HPI values reached (770.12,
438.10, 599.80, 562.45) during the seasons (fall, winter, spring, and summer)
for drinking purposes. According to the limits of the World Health
Organization (WHO), for drinking purposes, the water condition was
classified as (highly polluted) for all seasons because it exceeded the critical
limit (100). The index (M) was also adopted, and the seasonal average of the
index reached (24.38, 22.58, 19.17, 27.27) during the fall semester. And
winter, spring, and summer, in order, for drinking purposes according to the
limits of the World Health Organization (WHO), as the water condition was
classified in the category (seriously affected) for all seasons of the year due to
it exceeding the permissible limit (6). As for irrigation purposes, the seasonal
average HPI values reached (85.27, 103.64). 70.36, 60.13) during the seasons
(fall, winter, spring, and summer) in order, and the water condition was
classified as (high) for all seasons. As for the values of the metal pollution
index (MI) for irrigation purposes, they reached (5.40, 7.40, 5.83, 5.42)
during the seasons (fall, winter, and spring, and summer) sequentially, and the
water condition for all seasons was classified as (severely affected), except for
the winter season, which was in the (severely affected) category.
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