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Introduction 4eiiall 1.1
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.(Dadolahi-Sohrab and Arjonmand,.2011; Sevda et al., 2018)
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.(2020)
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The aim of study 4wl ¢ Jiagh 2.1
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The second site AUl adgal) 2.2.2

4 8) Ldpdl) dilaie 8 J5Y) adsall (e oS 14 2 o (2) @3 sma (G adsall 4y

Slanall cpadlall padiey Eua dae ) ) 51 Joladl & g o) ) 3 daldally dshaiall U g (bl
ok il 5l pall A g ) ALl el (5 e (1 L posd 2y ) AaasSl) 500
c)g_d\ @.}\Aésd)gﬂhdnﬂ‘z;m cl,yd\ Gl iag J};}}:\;ﬂ.&a O )@.\M a\,.m‘;\ g liad

(AR (s A ) Adal) A 8 gal) 1(2) Bsea
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Third site &G adsal) 3.2.2
el 8ty A4Sl ela¥) 31 (aall oa) 7 pdall dals S ye 8 ) 1 gl a8y
pRidie 05 el ehie saie o Ladlys Akl el Aallea ul) (J3i o pall olie
O Al A it o Bl i) 55 Baadl s ([ J5Y) il cpand sally 4l

(3) By Agdaall (3l 51 g Ayl J il

P

(o3al) (3) 7ol Al 3 ja GG adgall 1(3) 3 s
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DAl Al 8 Alaioiad) 31 gall 5 3 3g2Y) 3.2

Jaell gslag slgall

Al ) & Aasiiial) 5 3gaY) g 1(2) Jo

£

Ladal) Jadgal) BVEN <
Germany TE214S Balance 1
England TPO 010 Desiccator 2
WTW/ Germany 3310 EC- Meter 3
Germany Labglass Filtration apparatus 4
Germany D-91126 Water bath 5
Nuve /Turkey FNO55 Oven 6
WTW/ Germany 3110 pH —meter 7
EMC.LAB/ Germany V-1100D Spectrophotometer | 8
Germany T80 spectrophotometer 9
UV/Vis
LMS/CHINA HTS-1003 Stirrer Hotplate 10
Germany Graduated 0-100 Thermometer 11
WTW / Germany TB300IR Turbidity meter 12
eTrex / Tiwan - GPS 13
Dragon (china) - Winkler Bottles 14
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Al ) A Alantial) 43iLasS) 3) gall 1(3) g
daiaal) A$Ha and diliast) Balall <
BDH Silver nitrate (AgNO3) 1
Scharlau-Spain (NH,OH) 2
Hopkin — England Ammonium Molybdate 3
Merck Ascorbic acid 4
Merck BaCl, .2H,0 5
HIMEDIA — India EDTA 2Na.2H:O0. 6
Normadose Eriochrome Black-T 7
SDFCL — India Hydrochloric acid (HCI) 8
Merck Potassium Chromate K, CrO, 9
Thomas baker- India Manganese sulphate (MnSO,. H,O) | 10
BDH Muroxide reagent 11
Scharlau-Spain Nitric acid (HNO3) 12
BDH Phenolphthalein 13
Oxiod Potassium chloride (KCI) 14
BDH Potassium nitrate (KNO5) 15
Gainland Company Sodium hydroxide (NaOH) 16
Oxiod Sodium chloride (NaCl) 17
SIGMA Sodium Thiosulfate (Na,S,05.5H,0) | 18
Merck Starch 19
Gainland Company Sulpheric acid (H,S0,) 20
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collection of Samples :<liall 2aa 4.2

APHA, b Conm s Lo conen Ll 5 Lglaia 5 lizall gom Aslee 3 gl (5 51l concic
(2005)

Field Work  : A8l Jead) [1.4.2

e e 52023 QA S Alals 2022 sl (e I L el sliall Glie Camas
OsSe JsY) o sS) Ll (AN Cp i oJsY) Ge ) G Al () ¢ ad) Ciall Juad
Cla gadll ¢l jal () Qe dhilas A 7 il e e ddlise Cildaae SO (e (S
8 Juarinly Cliall Ciran s ¢ 20 =15 cm Goe oy il b ledde AiLassll 5 Al
Lpailiad il o el S a g Jill dplee i W (S Lgtn oSy cile [ [ des 4503030
e BODs 5 DO (bl dciadll s 888l K55 Al Jlaainly (5 AT sle Giliie Cinea WS
Jslaa e 2 ml Adlal el g pblae Jial) 8 A8a JUEH 3 CpanS oY) a3 5l
el S el Ayl s 30 2 ml 5 2ol sl Jslas (00 2 ml 5 iniall Gl <
o Ledaial sl I Jgea sl (a3 paal) (5 sainall & Cani (53 (e S S 28R Adinall L)
T &) Jloae aladiuly 3 all da y Wl 8 LS (4) 3pe ulidl S
Oend (318 (3 — 5) el elall (8l yaall et 2ay slall 551 Aa 50 Cund M (0 — 100 C)
(38l e Bae Aleall )y S A sl A ally Gl e e gl yaall B s 5 LA
el Al e
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il Jandl g IS5 AUB B GaaaS Y 5 1(4) Buga
Lab Work g osidall Jand) 2.4.2

pH Saaungd ¥ .1.2.4.2
llaally 4 jlae 200 pH meter (b Slea Jlanins sball i 5 paell () Gl

Gre ASTA8) 235 Jiall 3 Jaalls el JS pH (4, 7, 9) (Buffer Solution) bl delsidl
Adaae J bl A ) Sa

Electrical Conductivity (EC) 4t ¢Sl 4luasill 2.2.4.2

=5 EC- meter 4L ¢S dlua ) jlea Jlaxiuly olaall 400 jeS dlua gl (uld o3
Bel 2l (e aSUl @l e300 ddeal) <y S5 1 S/em ki) oo
Salinity daglal) 3.2.4.2

. (ppt) 33> 5 il e e 5 (EC- meter les dand 53 da slall (uld o3

Total Dissolved Solids (TDS) 48! 40 dl) dlal) 3} gal) 4.2.4.2
(APHA, 2005) S ) dalall daall dyman Ji (o daaa gall 415 51 43y plal) Can
A il s Aad e ol Ao (30 100 Ml Grubie ana 22l 4ISN 45130 Zliall o) gall 4paS il
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o plaa (B LG A5 ) 505 At Al ) Dl S (8 Conday S (3 5) Jlaninly e
Ol (& dalall Gl Sl pia g cadaill lee cileSly Gliall aa 1 100°C 4a v
&5 (Dessicator) & <l Sl i g Waasy delu 34l (2 +180 °C) 3~ 4a % (Oven)

- AUl Aaleall (5 yha e AIKT A0IAY Alial) o) gl ALK yulid

6
TDS(mg/I)=V0115:1eB(3f*sla0mple
o A
23l AT Alall 3 gall e Sl 5 A
i Sl 055 :B

Turbidity 5,551 .5.2.4.2

Ol 3_ulze 22y Turbidity meter 35Sl (al Slea Jlaxinly olall 3 ) sSall (o o

Jeall Dsl (8 i ey s Ll 25 44 ((APHA, 2005) dalall dpuldll zilall,

Aeall 3Sall Gl Baa g Al e may Jleall Slel B dads Al )l
Nephlometric Turbidity Unit (NTU) 4_ya slaill

Total Suspended Solids (TSS) <!l 4allal) Alall 3l gal) ,6.2.4.2

aas il Gy Ao slall Ao 5100 Ml s @lldg Al ARkl

dlee JUaST any 5 Aal) wuiay Ji e ) s iy QAN (B b 38 31501 o2 o Lale ¢45,0pm

Cfiels 33 105 °C3_loa dan (8 Ledidad (i jad Al (4 81,50 28 Ciiay i Sl
- Aull Asladll 3 WS (APHA, 2005) 73y ae Led jgsale) &8 laday

(A -B) *10°
Volume of sample

TSS (mg/l) =
ol A

o) adly K Aaladl o) gl e a5 48 5 )5 1A

Aol el 1 I8 s 1) A8 5 ) 1B

36



Materials and methods Jadll gslg salgall

Total Hardness  4uisl 3 yall 7.2.4.2

Jslas ge diall (30 25 ml eesnits (Lind, 1979) I8 (e Gaan gl 48y lall i
Erichrome «&lS aladinly s alaiall Jslaall (e (2-1 ml) 48la) 223(0.02N) Na,EDTA
S/ e sas sy il e e s Blak T

V/1000xBxA =(Al/aila CaCO3) 4ul<l) 5 puanl)
o
Dl sl & (N2, EDTA) (bl J slaall aas : A
(Na,EDTA ) siide] 1| Z8lSall p a5 1S -
DlalL sl 8 Al aaa: V
Calcium Ion (Ca*?)  assllS)) 054l .8.2.4.2

Ll ge Je 10 387 (APHA, 2005) 2 daia gall 43y 5hall 8 L pmaniily Lenlsd o3

HCI ¢h)slS s omedl sl (a 3aal 5 5kl Cduial Waray il claly Ja 50 ) cida

Lna (e a2(0.01 Alal 23 NaOH Jslase (e Je 2 Capal Waazy 5 ool 5 4880 saal Al Cuile

&) Jsmasll saiudl 7z 5l aa el (Na,EDTA 0.01M) 2 4l Ciaas o5 Murexide
_A ) bl 8 LS i/ )kl il e e s Jelil dles Ak

Ca*?(mg/l) = [V(Na, — EDTA) % 0.01 * 20 * 1000]/Volume of sample
Magnesium Ion (Mg*?)  agitall 051.9.2.4.2

O e 5 sl gl 5 A0S 3 jusnll A (e (3Rl Sy Lol & o saineall L
. (APHA,2005) & —aa s LS mg /] Dlas 5o i)

Chloride Ion (CI7) sl G5 110.2.4.2

2 ml 330 Eua 3 K0 (WS A(APHA, 2005) (b A sall ol 45 jla Con
a sl sl e S Jslan e 1 ml canal laday s shidll cldl 100 ml Y da 5 Al
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Auldll dadl)l @l i Jlae am Aedl Cimawy Jelill 4l dlaal JI (K, Cr0,)
) SIS gl lad janall Al A aa¥) sl Jsay i sy e s(AgNO5)

355 «N*(B—-A)
Volume of sample

Cl(mg/l)=
o

Al 2m zuaadll AGNO3 pas: A

. (Blank) bl clall 4 s sl AoNO3 221 B

.(0.0141 N) AgNO3  Ausill il 5% e : N

Sulphate (SOy) <t <l 11.2.4.2

as gl sl A8lal 08 digell 5 e & CDEAY) Ay yh Aol g Ll 23 il )
F Chay WS 0.01 M k@ (BaCly) esoldll 268 Jedae I8 o aaayg
- AUl Aaleal) & LS (mg/]) Bas s 2l ge e 5 (APHA,2005)

. Lind (1979) 45k g sl (ol o 50 ) ) 518 I shae Adlal B8 00 8 pusnl) 5 — |

= 2oLl a0 LaS 5 il a5 5Ll ) 1S (sl Adlial 2y A0S0 5 pusnll s 23D

A+xB %1000

[ Hardness + BaCl,] = v

- ui Ji
el b a3l (EDTA-Nay) ool Jsladl pas : A
. @MAM L; (EDTA-Na,) &= 1 ml ) sl ?M&‘ Gl g S e“)ﬂA ‘B

C\:\Mﬂ\@:\_}gﬂ\eﬁv

- AUl dalaall mg/l Bas 5 S S S s — 3
S0,2Mg.I"'=( Hardness mg.1~1 + 1000 - [Hardness + BaCl,]) * 0.96
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Nitrate (NO3) <5l 12.2.4.2

Ultra Violet il 358 22Vl il 43 sl s (Mg/1) 25 0 ) il Cansd

. spectrophotometer UV/Vis s Jwaivls (APHA, 2005) o 4aua s<ll Method
HCI (IN)o do 1 e sl s maid il (35 Jlantinls daijall sl dise (o Ja 50 231 3
3558 (KNO3) danbidl) Jallsal) Jleaainly &l piall Gl Jisdie Jae ad g bus Aal) Cin g
2755 220 >50 Jsb e Al Jlladlly aiell dpalaiall 3¢l A5 (10-0 mg/l)
2 e ey (sl b Al Ay gumal) ol sl e anlill JAIE Cuinl) el puimaall i 5l

. mg/l 83 5
Phosphates (PO,) <liwsdl) 13.2.4.2

Gl Glladl Glea Jleainly @ly ) Sul) Gada 46 jhy Aledl) Cilio gl (@
mg/l s Zll Gyl jheslh 882 s Jsb ey Spectrophotometer
.(Strickland and Parsons, 1972)

S g (5 gaad) llatall g ol dal) S gY)14.2.4.2
Dissolved Oxygen (DO) and Biological Oxygen Demand (BOD5)

Jd e daumsally IG5 385kl Azid Modification 210Y) sl 44yl el
bas 0 il (e e g Llin Lgidil dey el (8 Il (pann Y1 38 aaail APHA (2003)
Lals A Cican B (S O (5 all Qllid) sy Aalal) ddiaadl Sl Wi mgy/]
OineS V) Gy Wle Jaall 8 LS cpannS 61 i aiy ¢ allS saal 0p 20 da Ly Aald
0l Al (e (BODgYes i 5 Lo A SLally il
A Jale /(Y prla) s gY) AsaS —(il/adla) Cpans g1 43S =(iY/piks) (BOD5)

(Ol dles 2a) (il dples JB)
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Overall Index of Pollution (OIP) <usiill alall Julal 1.5.2

oY) Gl e el e dndadl slaall 3 sa aniil (ulie sa Coghill ALl Jolal)
Byl 5 3 Sl 5 aanS DU (5 saad) allaiall g oldall (€ s34 gl danill 5 ¢ s gl
GSlo bl ad Caiaty ¢l Sy ol gl I g AN A Alall o gall 5 4K
Sl ,@A&J\M\Mﬁuﬁé} (&l B_\,gmjiijh}mﬁkﬁjhjlﬂﬁﬁw B)&A)L@_ﬁ
- A Al Gkt e

;Qi .Ji

Jaaly N OV alaall (el paaiall Gl Ghse Jdo J gand) e 3 el juaiall ¢l s Py
(19)Galall (8 LS ¢ piall 38 55 Oy slse (1o (5 sase JS

) yeiall ae i

-:( Sargaonkar and Deshpande, 2003) «clid 5 I (OIP) quwa slual) 33 g2 ciiieal 1(4 )J 92>

slaal) duc s OIP »é
8)lias 0-1
A ssa 1-2
Ll dsle 2-4
Ligla 4-8
Lghll sl 8-16
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National Sanitation 4xih gl sl i pal) Ao zal sliall e o Jul3 2.5.2
Foundation (NSF-WQI).

e Jie il purie Aild (e gl Jid ddass 100 Lo o sind dnaly ) A4l 8
Clliall 5 ) cppma oY) 5 A0 Aallad) bl o) sall 5 m g pued) (Y5 5 Sl 6l all
(Abbasi 5 (Brown et al.,1970) J& (s oz shai o i gill 5 <l jiill g (i€ 53 (5 g0l
slaall 33 ga paad e a8 NFS- WQI zisa of e aslll 23 3 and Abbasi, 2012)
Gleals | (Abed ef al., 2019) obuall 53 g2 48| ja g anill Apds 5 Aay jus g 4880 43y yla a8
- Al Alaleall padin A1Y) o2a dad
n
wWQI = z Qi. Wi
i=1
2o A
100 -0 0o AT Al 238 Clasaall s Jidi Qi
-0 (e alias Al oda 5 il (55 Jid 0 W
L) il dae:

(4) Jsaadl 8 ol 53 5a )53l 4l m je Ay Ay sunall NSF-WQ) af e Ialaic
. USGS (2015) sBrown et al. (1970) - &5

kb 5 8 NSF-WQI e slpall 5353 Cisiual 3(5) J s>

slaal) Basa NSF-WQI ».
las Ay 25-0
Ay 50-26
a5 70-51
B 90-71
3 jles 100-91
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GIS ) Gk e milidl) Juladi 6.2

lesle sl i (il Adbiaal) ol ypiiall e hae zod o3 ¢ il Juiadl s Jal (po
OLI 8 s iy (3o Al Aikaie 33905 i (30 jaall ol slacal oUa3 o Ailide o) sa (e
(Watson, 1985) sbeall 83 gl  SSall o 5 5il) dday & dlacY 45 ) 5all Landat Satellite

lasmy @i ) L& (e 5 0ial) aill o 5T 53l sl a8 ge (e o @Y1 Ll () S
.(Chang, 2006 ; Panhalkar and Jarag, 2016) =

@ s s e LAl au s S el s (GIS) (Alxad) Slesleall ol

Aldas ) gol i) o328 i g5 Apladl 3 sall 5l s dpaii) AplSall 5 Al pad) cil sl paen

DY) jga dail Sy el e 3 0le ¢ ankll QUail) Jidaiy cagl A8 4y seaiy

Dadal 2y o) juaiall o CalSI A& g ALy A JJaat () dilaall lilal) (e @il delivall

Slo Joanll Ailaall il deliall JLdY) ga dilad (pn genll 500 Cpilsall SN

Bishop ef al.,2001; Carré and Girard, 2002) sbwll dae 53 e Sl 3 388y Cila glas
.(Bouaziz et al., 2011;

Ledin clily pa dobaill JlSa) Jidall @il ol e 480 ) Cilasleal) ol 5 giny
Gl dad e slea o Jgeanll zaliall 138 e (s AV Azl ) 3l e (Kay s ddaala
.(Madhloom, 2018) 4l 5 Asalall jLusY! sl

Statistical Analyses (Suaa¥) Juaill 7.2

Statistical Package for Social Science (sbasy! zabill dul jall 22 & adic]
Least Significant  0.05 s (8 Ji JLid) alaaiuly il Jilss & (SPSS)
caag Correlation Coefficient by Jalas s &S Difference (LSD)
(Salcedo and M McCormick, el obual 4l y 4L 5l ol paiall (n CEL)
2020)
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Results and Discussion Raglially ailiall

Results and Discussion 4&8Uall g giliil) 3
Physical and chemical Factors 4xibasl g 4 5.8l Jal g2t} 1.3
Water Temperature sl 3, s 43 3.1.1.3

3l dan Alaaly Wil asa (2) dSall & L) Aladl Aol jall il & kil

dad Jame gy 3 Y adsal) b Capall Joad DA dad el Cilas 3) J gl (g oluall

G 13.8 °C &b 3 il 18 sl & elitl) JBA 5 ) el s ol Jaee 5315 30°C 30l

Lo cila s 058 2 31al) e dmds ) Jseaill G 50a0 s pn G ol 128

2013¢ pols) Cinall Jomd 5 aseil) g lad¥) 5255 ol 530 oo ) Al 8 Jlase 35

Ll 3 ) a da ja  Glal) 38T Cdy 5 A jaall adsd) ) ddlaYL (Al-Atbee, 2018 ;
. (Al-Shawi et al., 2007 ; Hoosier, 2000) Stall bl Jaas sl L)

Caed 5 pall da 50 Y DU &) gall (5l pall da jo (A € AT Jas ol Laiy
Llaa¥) Ao el e 48 Can Loy )5 4 )liie & i 8 agall DA ) Jeall oL
olaall aad Y Al eldl Jl s Ao ju e Shiad o) sl B ) ja A ja Wi a2 55 ) all da )y
(Lazim and Al- 4u))) e 13ay (2019 zlaall) 3,0 all Gy 48K da
Galall & dnd) Sleas¥) Jalal) gilis & jelal 3 jleall dae & Aas jeil Nakeeb, 2021)
Cal a8 gall G Ay gine (B8 Alia elai Bl (a8 Jsadll G Ay sime §558 3525 (2) A
. 0.05 AV (5 sla
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35 - B cial)
30 ..
30 - 29 28 m iy Al
PARA(l
25 - 23
21.5 22
20 -
= 2
£ | >-25 14 13.8
g 15
[
10 -
5 -
0 .
1 2 3
sites

lsal) 81 Aoy ol b gall g Al <l i) 2(2) JSi
pH A2ou¢d 0¥ 2.1.3

Al (8 an s oued) S A el ol (3) JSall (8 dana el il JDA (e
adsall (8 Al Juad (8705 Sangonedl (DU dad Joly Cunall Juad 8 8.8 JU
Jare 33y 5 olbaall Ol siasa (alésl) () J saadll (S g 2] () (8 DAY (5 oy U
L (Al-Mayah, 2018) s souel) ol paliail J) gagi 8 ) UasY) s iy il
Tob s ey QA asdl (8 s pngdl OV Aal aldad] 5 dgad sall SUDLAY)
sba¥l i e Lellad i elall dmsen 3305 A gas A el 305 A il cdladl)
elall ae 2ny A5 plall 8 (s SN Sl A e plas ) ) sa Les Leiaus 4y jeadl)
.(Sanchez al et., 2007) pH dad Laliail &5 Gay el s S Gadla ) &)

o yill Sy el elpall 4 gl g dum gand ddaa s age Jale n s gl (V) iy 3
(Sadat- obuall & ol JSG 30 g sall 4y e D) 5 4 puzmall LS el Jue oapaadiy dle
Noori et al., 2014)

0 ez samall gl e a8 s g aed) eV ) Al Al jall il <Ll
daiall dadaie 5 olpall 4381 pall il sall o Capall DA U 28 sall e Lo a8 sall 48lS

Andl g (8. 5-6.5) om <) 53 S5 (Al-Saad and Jazza, 2016;WHO, 2018) daellall
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Dawood, ; 2017 «gall) ddaall clul jall G daed) e Lgailis il 5 (6) Jsan S
.(Al-hadithi, 2018; 2018

Labgn Lygina (B38 93y gl OV all Slas¥) diladll mill @ ekl
(3) Galall 8 LS (0,05 Adlaial (5 siue cnidgliai

10 - B Call
9 - 8.8 i Al
8 1 7.95 7'45 7-65 7 25 i
. 7.4 7.1 7.05 7.2 A
7 -
6 -
o
S
® 5 -
=
I 4 -
o
3 -
2 -
1 -
0 |
1 2 3
sites

i ) a) ol dad gl g Al ) i) 1(3) JS
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Aallad) daal) daliia g 480 al) ciliial gall coa A g paall i) Jal poll g 77 sansal) 3 gand) : (6) Jsia

A8 al) clial gall | dvallal) daal) dakiia Jual g2d)
8.5-6.5 8.5-6.5 pH oY) G s onuel)
>5 >5 (mg/L) 2l (a5
<0-5 <5 (Mg/L) anS 2 (5 o) llaial)
1500 2000 (1S/em) Al Sl dla il
10 5 (NTU) 5,5 5=l
1000 1500 (mg/L) 4l 4313l dlall o sal)
60 60 (mg/L) 380 dalall Ldeal) o) all
500 500 (mg/L) 4 5 jusal
200 150 (mg/L)a s
150 100 (mg/L)p seusisal
250 250 (mg/L)<ly 58I
0.10 0.5 (mg/L)Alail) i 5il
50 50 (mg/L)Aaill ) i)
250 250 (mg/L)ilaill iy <)
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Electrical Conductivity 4L <l 43bua il 3.1.3

Al yall 353 IR Taoal g Uyl (4) JSal) 8 Al 400 568 Al il il <yl
el & Lol Li861.5 p S/em il 3 Capall JOUA Gl 18 gl 3 A el cuilS
1686.5uS/cm <y 3 £l J3A J Y

A dadli e (55838 Apaliall L) ) 400 e Aplia 6il) al dpliadl) CLESAY) (5 i

A 3 5al e s gl s slal Glis ASa edays Al c¥aea 333 A Canall

Do s 33y A elld (A ) (5 3m 5 iy Al Ll YA dadaie (585 ey ¢ Chnall Juad

Cla )3 ae A s Lol )l A8Me 3 gan g Jan 8 31 Al ¥ ama A1 g o) iy puca ¢ 18551 5 jUaal)

Galall (8 Ll 1=0.672 448N 2003 dalall o sall 5 1=0.555 dasldly 1=0.847 50 all
(2021 ¢« =ddll ;2014¢ Slandl; Rasolofomanana, 2009) (18)

Al A 5l gl Axpdall A Lay ) 4300 el dlia il a8 48 gl CLEDUAY] Laiy

Ao & (alass) o) el ol Cogan o 3 ) dlas e e Gl 5 gl slae Lo pad Sl

L 5 .(Dandge and Patil, 2022) sball &5k e 15850 3y of S 2l 6 dilia il

Aadil) (e Slad A5 # 3V Ge sl e (g siad Al A jial) cSladl) (383 saly ) ) 2 gad

: 2009 ¢ Jla) ae Ll i) a8y A 311l V) ) Claaall 5 3aanY) AlalS dpe) ) 5

Lazim and Al-Nakeeb, ;Lafta, 2021 ;Al-Saad and Jazza, 2016 ;2010 «Ji
(2021

Grn L 7 sannall 3 gaaldl &) glad Lol aa 5 Lo 7 sasall 3 50a)) ae oeilil) 45 i ic
& Al Alaa) Jilaill &l iy (6) Jsds dallad) daall dakiia s 438 jall Cliial gall

0.05 Adlaial (5 siue Cand Apad ga s dpliad 4 gine (358 Slin f (4) Galdl

48



Results and Discussion Raglially ailiall

3500 - . il
3000 - 2861.5 iy Al
2539.5
2518 .
2410.5 o
2500 - 2278 FM\
2076 2041
2000 - 1855.5
@) 1686.5
W 4500 -
1000 -
500 -
0
1 2 3
sites

Al S Al i) ol A gall g Al il i) ¢ (4)JSd
Salinity 4asladl 4.1.3

(Nielsen et al., 4 slall Cadlialy s alai ol 8 dal) il slaef 5 ¢) il Calias
Y adinal anas Ailadl Ll Ll 8 5 S dpaal @l da gl 2 3.2003)

.(Marshall and Elliot, 1998)

A 8 Caypally Canall Jiad DA A glall adl el i agilall d ol zils cilas
sl 2246 ppt Walial Leiys oy ) A U5V sl (8 403.5 ppt Wadlel <l 5 ol sall
sadl s ) A jall JDA A slall al gladl) CBEAY) (5 3ei s (5) JSG £A1 JMA J5Y)
o Slzmb ZOY) 30y Cadas b ol oall de ju HUaeY) sal ) agas oliil) Juad JMad
Ll ) Adle @llia o Jaa b 31 5 ladl J seadll A aay @l (&e g Al ElVaea (mlads)
(2016 ¢ ol < 2009 < Ja) .(18) Galdll 1=0.671 2l sall da )35 4a slall (4 Ao 5
Cayaall slie b dpe 5ig 4aS & ClEEAY) I s gl al dpad gall CHANAY) (5 a5 Laly
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Parameters Values Mathematical equations
Turbidity 5-10 x= (y/5)
10-500 x=(y+43.9)/ 345
Hardness 75-500 x = exp(y + 42.5)/ 205.58
>500 x = (y + 500)/125
Ph <7 x=exp ((7-vy)/ (1.082),y<7
>7 x=exp ((y—7.0)/(1.082),y>7
TDS <500 x=1
500-1500 x = exp((y —500)/ 721.5
DO% <50 x=exp(-(y-98.33)/36.067)
50-100 x=-(y-107.58)/14.667
1002 x=(y-79.543)/19.054
BODS5 <2 x=1
2-30 x=y/1.5
S04 <150 x=1
150-2000 x =((y/50) + (0.375)/ 2.5121
cl <150 x=1
150-250 x = exp ((y/50) — 3)/ 1.4427)
>250 x = exp ((y/50) + 10.167)/ 10.82
NO3 <20 x=1
20-50 x=exp ((y—145.16)/ 76.28)
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Abstract

The study included the use of some guides to assess the water quality of the
Al-Msharrah River in Misan Governorate, where the General Pollution Guide
OIP-WQI and the National Sanitation Guide (NSF-WQI) were used for the
purpose of knowing the water quality of the Al-Msharrah River in Misan
Governorate for three sites along the river, for the period from July 2022 to
January 2023 by three seasons, in addition to satellite images (Landsat-8 OLI)
and geographic information systems (GIS) in order to find color maps that can

be used to predict water quality in any A point along the slice river.

The current study included the identification of 16 variables related to water
quality (water temperature, pH, electrical conductivity, salinity, total
dissolved solids, turbidity, total suspended solids, total hardness, calcium ion,
magnesium ion, chlorides, sulfates, phosphates, nitrates, dissolved oxygen
and Biological Oxygen Demand) in three sites along the slice river during the

study period.

The values and indicators of water quality ranged as follows: the lowest water
temperature value was 13.8 °C in the third location during winter, the highest
temperature value during the summer in the first location was 30 °C, the
lowest pH value was 7.05 in the third location during the autumn, the highest
pH value was 8.8 in the second location in the summer, the lowest
conductivity value 1686.5 uS ms at the first location during the winter, the
highest electrical conductivity value was 2861.5 uS ms in the third location
during the summer, and the lowest salinity value 246ppt in the first location
during winter, the highest salinity value 403.5ppt in the first location during
autumn, the lowest turbidity value 23 mg/I in the first location during winter,
the highest turbidity value 62 mg/l in the third location during autumn, the
lowest value for total TDS 1108 mg/l in the second location during winter,

and the highest value for total TDS in the third location 1415 mg/L. The



highest total suspended solids value is 130 mg/l in the third location during
winter. The lowest total suspended solids value is 65 mg/I in the first location
during autumn. The lowest total hardness value is 401.5 mg/l in the first
location during the fall, the highest total hardness value is 550 mg/l in the
third site during the summer, the lowest calcium ion value is 98 mg/l in the
first location during the summer, the highest value is 200 mg/1 in the third site
during the winter, the lowest magnesium ion value is 34 mg/I in the first site
during the summer, the highest magnesium ion value is 60 mg/l in the third
site during the summer, and the lowest chloride ion value is 253 mg/l in the
second location during the winter, and the highest chloride ion value of 385
mg/l in the first location during the winter. The lowest sulfates value is 332
mg/l at the first site during winter, and the highest sulfates value is 422 mg/l
at the second site during the summer. The lowest nitrate value is 5.4 mg/l in
the first location during the summer, and the highest nitrate value is 18.67
mg/l in the third site during the winter. The lowest phosphate value is 0.024
mg/l in the first site during the fall, and the highest phosphate rate is 0.518
mg/1 in the third site during the summer. The lowest dissolved oxygen value is
3.5 mg/l in the third site during the summer, and the highest dissolved oxygen
value is 6.41 mg/l in the first location during the winter. The lowest value for
the Biological Oxygen Demand is 6 mg/l in the first location during winter,
and the highest value for the Biological Oxygen Demand is 11 mg/l in the
third site during the summer, and the following factors (electrical
conductivity, total dissolved solids, turbidity, total suspended solids, chloride
ion, sulfates, phosphates and dissolved oxygen) have exceeded the limits

allowed locally and globally.

Some environmental evidence used OIP-WQI and NSF-WQI for the purpose
of assessing the water quality of the AI-Msharrah river. According to the OIP-
WQI Guide, water is classified as slightly contaminated into polluted and



unfit for human use. Their values ranged between (3.08-4.51) during the

summer, and slightly polluted (3.6-3.72) during the autumn and winter.

Water using GIS maps based on OIP-WQI values was classified as slightly
polluted to polluted (4.51-4.08) during the summer. It is slightly polluted
during autumn (3.4-3.72) and ranged from slightly polluted to polluted (3.46-
3.71) during winter.

Based on the results obtained through our study using the OIP-WQI General
Pollution Index, the water of the Mufallah River was classified as slightly
polluted to polluted due to the effect of variables on water quality and making

it unfit for human use without prior treatment.

As for the second guide (NSF-WQI), the water quality of the Al-Mashrah
River during the summer was classified as medium pollution in the first and
second sites and its values ranged between (52-59), and in the third site the
values were recorded (47) and the water was classified as poor, and when
creating predictive maps during the summer, it was noted that the values of
the index ranged from poor to medium pollution (47-59). In the autumn and
winter seasons for the three sites, the river water was classified as medium in

relation to the degree of pollution, according to this guide.

Predictive GIS maps were created for the autumn and winter seasons, and the

values ranged in the autumn in the studied sites and nearby sites between

(55-62), and in the winter the values ranged (56-64), and the water was
classified according to the guide during the fall and winter as medium
pollution, and the results were identical to what was described by the General
Pollution Guide OIP in the fall and winter seasons in the three current study
sites. It was noted that there was a convergence in the results obtained from

the two guides used in the study.



It was found through the analysis of variables by the statistical analysis
program that there are significant differences between the study sites and the
seasons, as there are significant differences between the study sites and
significant differences between the seasons of the year in terms of
temperature, pH, electrical conductivity, nitrates and the vital requirement for
oxygen, while there are no significant differences between the study sites and
the seasons of the year for total dissolved solids, total hardness, turbidity,
magnesium, calcium, chlorides, sulfates and salinity. And that there is a
positive moral correlation between turbidity and salinity, and a high moral
correlation between phosphates and electrical conductivity and total dissolved

solids respectively.
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