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) saaadll Il e QB LajSln il il A padl palsall e Talae) (54Y)
» @l Jlexiudll slaal) dpadlial

s 4 lhally ALY sbae L8laSy duasl 5K Lubs (2011) glabas 5 adlil) 2 Ll
olae z3lai b Opdsdll Loy LSl K saall o L) i) cpglily slais dune (3halie
LSl SN saall Gslas dansty ccarall jedl LA Adjiall allul) sloas 45)lae LAl
ALY slae z3lad mns 8 ol olae 8 g zgansall ganll Gslsall L€y

& OSHe Ofhas (B Cpdll sl Legi andi (2012) @lad) duly clgls @l
sl b Jiglaal) sle dhanas (ol 5l) (3 (95l Alall ole dlana Laa i ddailas
& ol sl 8 LK IS slaeY) o duall ml cig Aall dse Jlad daslaal
Ahall ol slaal danlidll Clialsall Luhall Lol Gans b Abliia e daglaal) g9 )8
Lo Gibhad) G cilS Ly clocalpall dalhae (535l A le g phia 85 daallally
Auhall ciy WS L olbalsall dplas e dugleall LdnydW) LSy Oelsdll LS ady
Al s ALl ualiall 38155 plii) Ay cughll e Al callahal) glgl mns 2gng

bl gy agi ) Aallaall illan el Sl axe 5 palia )l
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Aailas 4 il oladd Lileslly 4Lyl (ailiadd) (2012) Gg)als gsmsall (s WSy
(7,7-6,5) cr ansliig il gas Cagad) Jung gl ) m o Al il cai Jibs
oo Leas U dmidie ol Leisly dndl Jed] DA (93] gl 4 i s oo
g li)) (Al ey a4y zsaall aall e 50y cayelal 3 il €Il Ll £dljall Cliaalsall
O 53l b agaul\Sllg KN 433N ASLYT o Al caty GBS, Adgall sluall Cavulia
- L Ly zsansall 2all
& il ol Ao si Adjadd Ailian) jules L s (2012) 05580y Ao Al g
3Ol (e cdaalal) lalio calidg (pa die 15919 (asd duill caled 3o 2 A
o (i) @D WS Lgiadlia (530 L jeal Lunglos i€y LiliasS Lglilas a5 caly LYy
Dl dalla 52 73501 1906 o duhal) 2l Cring (417 ) z3sa3 Ldhall Cileaalsal
Cabide (e sline slae (e 353 316 ulaty pes dhal) a5 LS P12 dining (gl

gia %30.4 Ly wlla st 7350196 o sedas alaaal
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Chapter Three :&3Gl Juadl)
Materials & Methods  Jaxd) (& sk g 3 gall
sdufyal) ddhia Ciag :1-3
Aalaia b L) LS At e ek 53 enll a ole g e Auhall oda ciled

Job Siay agl e Ll Joon e alad) slal) g piall abivwsg ((H) oo 4l ey oISy
ol 24 (41600) i dalue gopiall Jaisg, siale 900 oyhis Ysh S 1.5 Noa

/ 34 (2000) &l & piall Lnaparail) A8 Ll cdelu [ 34 (1800) als daals) 4y 1972
Ui (re obiall s ais Qb Aol 6 ad laiian aol Gaeal) g9y ellig ¢ Aol

i aaly o)) B8 o gordall (gring o phall alige ) canll Adalugy Ll o el
it gl Al e gsing LS ¢ 34 (3600) drw (5 i) 48.5% Gy 18 xJsh3) ealad
a5l asall 35 (2550) drws (g )l17.251X ) 8.6%J5033.3) laaled (ija (re 435S0
B z=ine S0 35 (200) pna Brdie g8 laidpall aae i (35 (10200) als dllea) dassy
(g W 10X aye 3.5%J5k8.5) Waleds msitall g5l (1

Gy de bl e casili ¢ aagll et ae 2002 ale g phall ALIS a5 Llee Cupal
Cmall slial g9l arig ¢ el [ 34 (2000) z ) 0sSd dels / 35 (200) A3y dessic
5 Oglall 5 dew o elagd 5 sligll 5 Galdl 5 QIS 5 8pully ) Dl 5 v s
pasall Chladl dugial) duad) bl ela¥) ueat ae 4S8 Gk e dan G

Sags Al (e dupal) Aaledll dgall 8 ad el dal 8 dawi)ll Al ele Claesa Ll

Seslll) diesnoall dipuall Joan diles e ot A Ladyll Jgaa o goydall 1o 2k (R) L
HT0 s gopial 138 s3ay Anl o 4 o8 Caopealy YohaoS17,5 alsh 0505 (27
Slaana gl o Cilia say Aangio gy el Alls (gl ally jall Lall Lihasll a8
2003 el om L Slaasadl cital ¢ %4 (700) pdgall dalue 3l ¢ 2y aise 8 Bpia dile
sl (e Loy delis [ (900) gl ileasall agii ¢ Chuangdl dediie Ghals 2004 —
tp Slaanall 02 ¢ Byilie AN ) Gy (53 il

[ e (184) 5 el [ 2o (125) 38l gy linme DB e ganl) (ging 1 pmabsdl) ganall ]
353 z Ul el oty ¢ Aol [ 74 (184) 5 delu [ 24 (250) Eila unws idimey ¢ Aol
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o (2) sb A(12) aled ol Gums e pgsiall ggimg ¢ sl 00 dele [ 22 (250)
s ghrall gl G 5l (2) o penall (ging ¢ Lagie IS lily e

sdele [ 7 (250) E8la ool e coms Adiae (2) o panadl (g5iny Agdiall panall —
el asiy (sf ¢ lgie (ST dels [ %5 (250) A8l Sl ) gandl) (o clall gl gdy daims
2 (12) sl cow s G (2) o genall gginas ¢ ilall sl) (e Aol [ 75 (400) by
sl g9l e Jshall & (5,5) 5 kil o (2) sdbals il Wl ¢ gl o (2.5) 5 Lkl
. 3 laaxeg

lagie J el [ %5 (60) Bl o At (2) o el (g bl panall ¢
(120) ziv 3 2kl ilaanad) yroal 05S0 @lly a5 ¢ delu [ 75 (60) Uy gds dame (2)
# (5)5 B o (10)alnls sy s Gagm e qandl (g5insy ¢ ilecl) ol n Bl [
haall gl e Jehall o (2,45) 5 Dhill o (1,45) sed il ana Wl ¢ g liyY)

daima (2)5 asly IS Aele [ 74(200) dlay Cane A3 (2) sing QoMY sle pana =2
0 12 (mgall ol sl Jalsal (2) Lo ganall (g5imn aaly JS1 el [ 7 (200) ity ado
el [ 32200 aali) ails wliy dundine o gana) Gging 522 Ganlly o2 il
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.(Google Earth 5 <SS cle e jaadll) jall ddasag Guuall ddase Aol adlge (i ddayja (1-3) <&
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sAlaaional) 3] gall g 5362 1-2-3

Al Al B Alanioaal) 3 3% (1-3) Jssa

daiaal) 48 &) Sl ol
Gallen Kamp, (England) Incubator Ll
ASTCLL Autoclave Buaga
Gallen Kamp, (England) Hot plate aAl dsia
Sartorius Sensitive balance ol (e
(England) Lamotte PDP Chlorine Ol and Slea
HANNA Electrical Conductivity Al el Adlay) (uld Slea
HANNA pH-meter g suell ) el
HANNA Turbid meter 5oSall [l jlea
Bio chrom Spectrophotometer @}A\ cabladdl Hlea
HANNA T.D.S meter AN ANl a)gall el Slga
Flame Atomic

Sl alaia¥) ik Slea

SHIMADZU Absorption
;ﬁ@m

Spectrophotometer

Memmert (Germany) Water bath e alea
Concord Refrigerator >PQk
HANNA Thermometer Bhall dsyn (wld Hlgs
Heidolph Hood elogl) adi Hlea
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GENWAY Flame Atomic el Glladd) lea
DALHAN Lab Tech-korea Water distillation cladl bty Glega

ey 3l Blagy) 2-2-3

Al B darivsall o3l Blug¥) (2-3) dgea

daiadll 4S540 dLasisll ad

HIMEDIA(India) MacConkey agar SiSlall ehe g
MERCK(German) Brilliant green lactose bile .

broth Dladll §lha elyall daug
MERCK(German) | EC- broth medium Gy oaliall eV Jausg
HIMEDIA(India) Lauryl tryptos broth Juslll Jassg
MERCK(German) Azide dextrose broth s iaSa A W) da g

. Pfizer selective enterococcus ) .

HIMEDIA(India) (PSE) agar SENY) ) 5lad) Jansg

:3ilass)) Agal) 3-2- 3

Ayl b Alanianall Lyglestl) ssall (3-3) Jsan

dxiadl) 45,4 salal) anil

APPLICHEM Ethylene diamine tetra acetic acid _ads el Cysal ik Rl

disodium (EDTA Na2) psadgeall Al N
GCC Ammonium chloride(NH4CL) poxigad) 2 ylS
GCC Ammonium hydroxide(NH4OH) astiga) 2l
SIGMA Magnesium chloride( MgCL) agsniaall )6l
APPLICHEM Calcium carbonate CaCO3 PPTRNIINCHEPERIIN
PROIABO Erichrom black T @ <Pl ag Sy Yl
APPLICHEM Sodium chloride(NaCL) g guall 3 )gl<
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APPLICHEM Methyl Red(C15H15N302) aa¥) Jial)
Fluka Sodium hydroxide(NaOH) aggeall 2l )0
Fluka Meroxide(C8HEN6O6) LS gl
APPLICHEM Sodium acetate(CH3COONa) asigall A
BDH Potassium nitrate(KNO3) aosligll o i
SCHARLAU Acetic acid( CH3COOH) JPENCI|RERENFCINEN
BDH Barium chloride(BaCL2) skl a)6l<
APPLICHEM Ammonium
molybdate(NH4)6MO7N6024.4H asiza¥) Cilandsa
20)
BDH Ascorbic acid(C6H806) sl aels
FLUKA Antimony potassium

tartrate(K2Sb(C4H206)2.3H20)

isait) asanlisll Sl

PRS PANREAC Nitric acid(HNO3) byl aels
HIMEDIA Sulpharic acid(H2S04) EIFTVN{ES PN
BDH Sodium o

thiosulphate(Na2S203.5H20) posall Slllast
GCC Potassium lodide(Kl) PPTRRL TV REVEPY
SiGMA-USA Manganse sulfate(MnSO4.H20) Daniall GlyS
Panreac Sodium azide(NaN3) 3 A g
GCC Starch L
BDH Salicylic acid(C6H4(OH)COOH) Sl aals
BDH Hydrochloric acid(HCL) Gl sl jagll (anls
PRS Potacium dihydrogen phosphate

<HPO, Oimstel) U oslisl il
BDH Gram stain Al dava
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Bgear Cpally Jall Aaadd sdadd) slally cunsll Galeal Gas plall sl (e cilial) Cinad
dne J< ) Ko SO piless 2013 SE apin Al 2012 JsY) S o 858l DA d1je8
ol e S Hasiuls ALED jealial) Clagad ehaly dibeslly Libyall Gilagadl) chaY
Shal oLl il 5 (%10) Catal i€ prgll Gmela Ablss bt @ 3 (5) pan o
S Al el Glie GeaaleS el mhas 5o au30 Gae e Al @iy, Gy saa]
sl ble (250) dan Adiee aly I €Y1 i mal Alle (250) de s
Cirand Linglgr il Giliagadl) Clisad Lol L) (BODs) oS (goal) callaiall junis
lile aas Tan daSak salas ey jilda ((250) leie JS daus dilaiy dabne dualag (LB Hladsuly
APHA (2003) b sla LS clall
Physical & Chemical Analysis duilaslly 4l clagadl) :4-3

: Measurements Field 4lial) cluliall-4-3
pCiladg Gibasal) 8 Ladge Clagadll e daall cupal
Temperature sl dajs -1
ol galie ¥ jhaall Jlaxiuly ciliaall 330 adlse (8 8yile claly elogl) Bl days (el

.2 100-0 s

Total dissolved Solid (TDS) 4.s) 414 dgall -2
(HI9811-5) dise TDS Slea Jlexinly 5ydla Jiall b slall LU 233 dsall (uls

Y pake il e e
Electrical Conductivity(EC) 4xl¢<l dduagit) -3

lyesll dluagll (Wl Slea Jlaiul 5dlue Jaall (8 clall 400eS) dduagll uld &S
(usfem) s/ asss )Sile 2 gl g ey ((HI9811-5)dse E.C. meter
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Salinity daslll -4
(Mackereth  CalVL sjan Lie T 480 5eS)) Aduagll AV daglll dad Glaa
Aaslal)l %o =38lyeSll dluagll dad X 0.64/1000 3l dsledd) 385 JAcet.al,1978)

(PH) g snel) ) -5

Bpile ((HI9811-5)dise (Sumgruell ) days (el Slea Jlasinly(PH) g yugll ) el
Cdaal)
Residual Chlorine measurement g.i,ad\ 29l wld -6
&< Lamotte PDP Chlorine Cayay Slga daulsy cillasall oludd Ll ISl uld a5

o sy Gslll it laadle o8 Ll a8 ilialy dailall 6 clall (e 735l ping e Litial)
W aike clasngy oI 3<5

Laboratory Measurements  4,ddal cilubal) 2-4-3
eha¥ Auwdidl LS Ay Lipre chite g slall agle ad 8 nadl ) el ol

: A Cila gl

Biological (paussd $eall cllially Dissolved oxygen (DO)<ul) OaasSsy) -1
Oxygen Demand (BODj)
dakia JB (e dsuagall g 4kl Azide modification wlY) jisad dayh g lal o

slo )iy U8 ede @ Y A €Y1 AaeS aaatl (APHA, 2003)4S05eY) dalall daall
Gl Cun Jiall (8 a6V s g (g a5 Gae o slal) o st Lganiagy il
Alkali-lodide Azide (ol wagll Jslae (o Jal & uiall @l Jolaa o Jal
Ciaaly slaall Uyl lsin Jal00 G ana maaly Jslaall 35S cpal 40l =Sjq reagent
aigl praaly Jolaall (uilad Gual e Bae @l Ciny o dejun S5l i<l Gacla e dal

203 (©120.025) bl aspsgeall Clibusls Jslae pa a3 moaadll 5 laey W) pual
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pske Bangs Sleill @l e s - 0sSaall )Y Galll Jlgy gl il Jolae g Jal Al
i (25 £2)8hs Ay ISy Al (s e diijee (e eSO Shall i) W
2 g e amg U8 O eanSeY) Gl e A5V Abled) Ciiday Al dised 5l Ligie
A €Y = Il I ST = eSO bl bl (T aile) Baagy

Ll

Turbidity §j\sall -2
ol (Ip2000) Lase Turbidity meter 3osSall (uld Slea Jlasinly 3 5Sall (uld o

.Nephlometric turbidity unit (NTU) 82> g2 &l e e 95 ) Sall

Total hardness 4.l 5l -3
=Ll NasEDTA Jslas ae daisall diall (30 o 50 oty cllyg SN Spuall a5 5

J< Eriochrome Black T daua aladiuly abaiall Joladll (e Je 2 délaal 20y (0.01 M)
(APH,1975) jil/axle Slasgs i) oo yae g

Calcium hardness gl 5us -4
okl NasEDTA Jslas pe Zdtaall disall (30 o 50 sy lldg o guudlSl e 0

& gl G Aad i) (IN) assageall 1S5 yms Jslan G Ja 2 i) 20 (0.01 M)
L;A: ca LS Jﬂ/(ulq Cilas g Cﬁatuj\ e ey Jala< 2lS) g1l drua e\dilu\_g (13_12)
(APH,1975)

Magnesium agwuizall -5

Glasg Al e ey AW dbledl P e asidl Hue W S
.(APH,1975) 5i/aae

4.88% (<l ol EDTA ana — Syuaal) sl EDTA aan )= i/ aile aguosiaal
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Sodium and potassium aguligd) 9 agigall -6
Flame photometer _glll Jgall ciblaall jlga dhalug  agpulislly asaguall 5815 Cod

(APHA, 2003) ji/aike clangs 3l e yes (PFP7) Liase

Sulfate il -7
Laladl daiall duman i (e Asiagally (Turbidimetric method) s,5<all dayla o)

(Buffer adawdll Jolaall (pa Jo 20 Ll @llyy el Sl al (APHA, 2003) 4K:5aY)
2l 25l sl (g a2 0.1 blial & el pe Adiaall disal) e Jo 100 ) sOlution A)
Sl Slga dlalugy jiagil 420 oase Job e dualaia¥l (uld &5 Waey (BaCl, crystal)

A pie Slangy @l e e Sigunl

Nitrate «ai-8
dila) 219 il owld Jolaa juas Eus byl Lubdl (Ultraviolet Method ) dayh <)

o= e 275 MM gase Job e & 220 NnM a0 Jsh e spectrophotometer jlea
. (APH,1999) jl/ asle cilasgy pslil)

Phosphate Sildwgall -9
23l (10 Ja 5 Ala) @3 Cus Glewsdll uaml (Ascorbic Acid Method ) 4iyla sl

O p20.14 5 by K Gmals (0 225.3 5 asisal) Glaloa (10 226) (0 Cilgal)
danlgy dnaliaic¥) Cuudy dadpall Luall 0 Jo 25 V) ((Antimony PotassiumTartarate)
A sl Slasgy bl ge e700nNM ase Jsk (Je spectrophotometer lgs

.(APH,1975)
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: A LK) clagadll Aflall dubal b cib —:A,a) clagdl -5-3
Total Coliform (TC) & slsall LA A<l sl —1
Osteall LKl KI aaall bl Multiple—tube technique sassid) w1 ik cun)

Al Lxas Jid (e daiasdly Most probable number (MPN) Ylaal ASY) aaed) )
t ok WSy (APHA, 2003) 4S5aY) dalal)

: Presumptive test _aliy) gasdll -
M5 (A dauie Lauryl  tryptose  broth Laug Ao (o3 4_3},}3? Bpde (el il a3 )

Wy sl (e Double Concentration Cielias 385 Ao (g5iady AV desanall caralae
el DB (e Lgie IS (550 allg 23N 0B de gendll Ll Lall e o 10 Lgaiils o3
Luall e Je 0.1 5 Je 1 2 iy 3 228 Single Concentration 3l 3y Jasg Ao (5933
Lauryl tryptose broth daus e (g5in3 cald syde il o5 i (i) ole die Wl sl e
48-24 524l 2 35 By s bl s ciian 25 didl e Je 10 o S5l Caelias
Doy paals canl ) b dmge dail) ey del

el g A cabael Al CalY) (e pald Jsan DA Ge(MPN) Vi) SSY1 aaall ils

Al o de 100 IS WIAN a3ey Gasil e s sl LASH ISH 2l

: Confirmed test saslil) jasil) -
) e sl Brilliant green lactose bile broth laws Ao Lgls il Rl o

Szt o 3 ¢ a0 35 )l dayy Ciiasg (presumptive test) ol V) pasdll 6 Al

ange dadi g (Aele 48 N24 S6) s ¢ Da
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: Completed test sl jasdll -z
she dasy e (confirmed test)gastll jasdll & dmgd) i) e a3V Lbas

a8 Gua dele 24 53l o0 35 Bl dsyn GLbY) (wasi; MacConky agar SigSldll
oo XEl (Gram stain)a)S druas lgiuail Glawse jumad 8 S ¢ Olll glhen il jarion

Fecal coli form (FC) dyjbull ¢ glsal LSl Sl saal) -2
: Presumptive test .|y (aaill -
cpalae EDB ) dauza Lauryl tryptose broth Ly e (s5ian 471}433 Bpde (el malh o

lgails 5 llg Jaussll 0 Double Concentration caclias 585 o (s5inis (oY) e sandll
e gnd bl A6 Ge e JS S Al BUg Al desanall Ll Al e o 10 -
Sl e dnall 0 Je 0.1 5 Ja 1 2 il 5 33 Single Concentration 5.l 3j6e Jag
iclas Lauryl tryptose broth aus e (ssind canlil sy el 5 a8 oyl ole die L
@acy dele 48-24 514l 20 35 Bha dayn ) jes s 23 i) e do 10 2 S5
Doy paala il Sl QDU duage dail)

: Confirmed test saslil) pasdll -

EC-medium laus e Lgla il =l &3 3 ¢ duihall Gslodl) LgSh gasl aSB andl) 1aag
dayy bl Civas, (presumptive test) oald¥) Gasdll b dasall Q) e 280
iage dadi g ezl of 3 delu 24 5ad 20 44.5 5

: Completed test i) (aadl) -
ehe dawy o Lalis, (confirmed test)astll jasdll 3 Lasall V) (o 423V 335

shes Cilpentie Helid 3 cdelu 24 5ad o0 35 Bha da)a (aaiy Macconky agar SisSLal)
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2 oS daual Al Gluac L3S o SE LIS dray lgrnal Glaie sy @llaS ¢ Gl
gl 456854
Linge Ao chel Al Gl e als Jsaa DA s(MPN) Ylaa) <Y1 aaell Gl
Al e do 100 JSI DA 230y daiill g ey (FC)ALA Oslsll LSl KU aaall il
Fecal Streptococcus (FS) 4l cibauall L -3
2l sl Multiple Tube fermentation method dée Ladl) 4 i) i) Ayl Cuail
Lol daaall dunas B e daamsell (FS)anbll clapedl LSt (MPN) Ylaal Yl
: ob LS5 (APHA and WFF, 2005) iSy,aY)

: Presumptive test .|yl (aadl) -
o s augl opdic Gued il 3 3 Galgil) LAS Gilua Al adty Clbmsad) Glaa

35 e giad (A1 degandl crulas DB e dauke AZide dextrose broth laus
dcsanall Wi duad)l o Ja 10 3 il & lly Javsll ¢ Double Concentration Caclias
Single  5:SHY Die Loy o (gind cull B e lie IS OpSm Al AE, LS
3 il ele die Wl sl e duall (e Ja 0.1 5 o 1 2 sl 5 85 Concentration
oo e 10 2 385 Caelias Azide dextrose broth s e gsind canlil syde wili
Sl 8 dage daaill Ciytely dele 24 sad 20 35 Blha dasn bl Cicaa L)

. sy cala

: Confirmed test saslill jasdll -
dogla Lkl e labadsy al V) Gandl) b diage Ao el S Gl e 3a8Y i

35 Bla day @LLYI st &5 Pfizer selective enterococcus (PSE) agar g e

Agianal) LY & LK Cyaniondl Jsn b 3gu) s 685 Baadluede L 24 5adl o0
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simy dagill Ge yueg dange A culael 3l Gl g (MPN) Ylaia) H3SY) aaall o
Al e e 100 S LS

Measuring of Total heavy metals 4.<)) 41L& palial) (ulé —6-3

Sl S ) el Gaala (e e 1.5 dilal &5 ) da A0SH ALED jealial) i &

e sille (5) el Crnaly S (8 Aumd) e jille 50 Cimiay Cum Auhall a8 23l e cle
lemld 3 iy & Gaill e 5add Bla dasin G Al Cimg 3 5l el pmala
Flame Atomic Absorption ¢l (A alai¥) il s Jleadiul
Oy (Gsle ) silfarle 5wl g ey Shimadzu AA=7000 J:2s« Spectrophotometer

(1990,

Statistical Analysis :: ilasyl Jilail) 7.3

Two ¢4 Analysis of Variance (ANOVA) bl Julas aladsiuly Liliasl bl Jlas o
basy) Uil 33y Least Significant Difference (LSD) (syiea (3 J8 lisly way
LY dalawy Jaxally Standard Deviation g)luall Calyai¥) dad caa jaiuly SPSS
Gl Sl ls¥ly AL ualially Adlaslly Aglill (ailadll Gu JDLY ol (1)

- (1980« 4 Cilas
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Chapter Four : 2l Juadl)
The Result :ztil) -4
Physical & Chemical properties — rduibaslly duilpadl) pailadl) —1-4

Air and Water temperature — telally elogd) By daja -1

5 R dbadl 4 % (30-10 ) ow dabal) cillasa 8 slogll Bhall dapn cangls
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syl Gy (p<0.01,r=-0.532) dasldls ( p<0.01,r=-0.544) Lk duasilly
(p<0.01,r=-0.729) asssiaally (p<0.01,r==0.251) 21 s5ally (p<0.01,r=-0.297)
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AeSl) Adwaglly (P<0.01,--0.355) msuell (¥l (p<0.01,r--0.718
(P<0.01,==0.735) asswsiaally ( p<0.01,/=—0.499) Zasldly (p<0.01,r=—0.505)
asslislly  (P<0.01,1=0.558)  asasally  (P<0.05,r=-0.135)  cliusilly
(p<0.05,/=—  asallly (p<0.01,=-0.682) il a1y ( P<0.01,r=-0.294)

{(p<0.05,r=-0.160) xalls 0.164)

- 35
- 30
25
- 20
A5

- 10

el 5gll 5 B 3

e Baall (H)9 (R) Ahaaall obsal £ 5gd) 3518 A3 o B 4 gl <l il (1-4) JS&
2013 AGN cpp& A12012 JsY) oS

“aelddl 3)lmda 0

O 33all (( H)9(R) dasall slpal glalld ) o Aa 2 o gsa.) )l i) (2-4) Jsé
20135 gl 12012 JY) O sils

43



RESUIES et etetetiit ittt et e e et e eeeeeeeeeeenaees gt @ bl Jadl

:Total dissolved Solid (TDS) :4usl) 4)dl) dulall 3jgal) -2

Yaike (693.33 =500) 5 R dasa 3 sil/pile (710-500) g puil) ol
el G ((P<0.05) disine s agag gl cyelaly (3-40K525 13ak) H dha
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sl Bhag ((P<0.01,r==0.737) slsell s dayn 5 4lSH LAl ddeal) Slgad) Gy Al
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: Electrical Conductivity —4.iliye<l dduagil) -3
Ong R dbae (8 auf Bawg Sl (1416.67 -696.67) on il gl
Gl el s (44 03251 3al) H dhae 8 s/ S Sl (1400 660 )
alall Jasdl Sy H3 dase 3 2013 )31 (3wl 3ols R3 ddasa 8 2012 Js¥) 0558
L) el cu (P<0.05) dusine it dgas i) Cjelily o an Jiamss }le (1205.51)
deall ALYl Al dbuagil) Gu cnge Gyine Lalin)) g Jansl ¢ Auball adlsa (g
asngally  (p<0.01,r=896) aasllly ( p<0.01,r=0.660) L dlaa)
( p<0.01, r= 0.199) <<l ( p<0.01, r= 0.388) asulisdls ( p<0.01,r=0.582)
A €Yy (p<0.01,r= 0.412) 2SN syually ( p<0.01, r= 0.299) asasizalls
( P<0.05, r= 0.161) J<ally ( p<0.01, r= 0.339) asmexllly (p<0.01, r= 0.539 )
5 ( P<0.05, r= 0.142) L)l osisal) Liss ((p<0.05, r=0.137) 24N lsall Lyl
el )by (P<0.01,r=-0.544 ) cloed) )by alpeSll gl Gn il (gyine Lla))
(P<0.01,r= =0.213) xaslly (p<0.05,r= =0.170)  8)\<lg (p<0.01,r= —0.505))
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29y Langly, daall alsa g Al gl s (P<0.05) dgine Cihuxs 35 bl
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asi—iizally (0<0.01,r=0.367) &Sl 5, ally (p<0.01,r=0.896) 3L
(P<0.01,r=0.553)a5359—ally (p<0.05,r=0.161) <l—u,<ll5 (p<0.01,r=0.319)
) assedlSs (p<0.01,r=0.508) il SV (p<0.01,r=0.383) as—ulisdly
gl B g A aslall vl gy e L5l 5 (p<0.01,r=0.282
Bl <y (p<0.01,r=—=0. 499) -\ W 5y, a5 (p<0.01,r=-0.532)
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i PH agsugl o) -5
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sl Blms ((P<0.01,r= =0 . 297) clsgll sl sungrngd Y on Glla (gyina
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:( Residual chlorine) a4l - 6

S Apile (3.5 = 2)5 R dbad) & ke (135 -3) o ol ol
S s IV g Jobls o 8 dad el cilass (74 S8 ,2 51 3al) H ddaadl)
Jandll IS5 H3 dhasdll 82013 S 0gilS & el dad ol 5 H3 5 R3 dladl 8
LS bl el Gu (P<0.05)Lsiee cilpis dgag bl ciyelily ¢ i/ aile (3.11) alall
slsgdl Blas aiall pslSl Gn amse (goine bli)) s Slaal) didadll e Ll
(p<0.05,r=0.295) 2l syl (p<0.01,=0.333) clall 5y (P<0.05,r=0.246)
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b farle (12.10-5) 5 R dlana b jil/aale (11.90- 5.10 ) g ol Cangl
HI dhae 32013 S 09l 4 sl ol o 3) (8-40S3,2 5] 3ale) H ddass
S aake (7.69) Jadll S5 H2 ddana 3 201340 3 H3 dasa 8 31 b Lalioly
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LlaNly (p<0.01,r=0.658) 4kl 28 alall Yl (- p<0.01,r=0.283)
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0S¥ g b (gsiea Jalgls o P<0.01,r=0.328) asauslisdls (p<0.01,r=0.347)
pl&lly ( p<0.01,r=-0.682) <l 8lms (P<0.01,r=—0.645) ¢lsgll 8hay i)
) OSSO @l llidly ( p<0.01,r=-0.420) a5l &5 ( p<0.01,r=-0.238)
bl Oglgil LiSiy (p<0.01,r=-0. 191) &< oelgal LSy (p<0.01,r=-0.195
.(p<0.01,r=—0. 197)

48



RESUIES et etetetiit ittt et e e et e eeeeeeeeeeenaees gt @ bl Jadl

:Biochemical Oxygen Demand (BOD;) CranSsd Aay) ki) -8

b aale (4.37 =1.10) 5 R dbae i si/pale (3.80— 0.70) co il onsl
aidll Jialy H2 dasa (32013 o 8wl el cilas 31 (94 <5 ,2 6] 3ale) H ddasa
(P<0.05) disina s 35n N @l cylily .R3 dasa 82013 j5a 5 ohuis b
Loyl smg aagl 3, 5 axle (2.31) aledl Jaeall IS5, Auhall adlge s dhall gl cpn
s (p<0.01,r=0.223) 3lSally oauSOl SlaY) lliall G Cnge (Ssine
(p<0.01,r=0.361) &< 5l Ly (p<0.01,r=0.202) J<ull (p<0.05,r=0.165)
(p<0.01,r=0.232) bl Clawdl) LS5 (p<0.01,r=0.362) bl oshsill LiSsg
(P<0.03,r==0.164) i,y €M SLa¥) bl allis (g5ina L) &ey
((P<0.01,r==0.195) 513l canS V1
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: Turbidity sl 8,38 -9

S NTU (54 = 0) Gug R dbas 3 NTU (78.67-0) ¢ pll sl
el G (P<O.05) digine s 3gng il Cpglils (10-40<8 251 3ake) H ddasdl)
OGS b loly R] dhae (32013 plas & il adll el L auhll adlge cpusg dd)l
(16.12) alall Jaxall (S5 H3 dhaas 32013 plus 3g R3 dbas 32013 st
Hhas (P<0.01,r=0.180) elsgll 5has o)\Sall (o Cinge (Sina Jaliy) 3gag Jangl 3T NTU
xpaall (p<0.01,r=0.223) OnnSOU (gaall il ( p<0.01,r=192) Wi
bl Ostsall LpSsy (p<0.01,1=0.303) 2l o5l LSy (p<0.01,r=0.504)
Alle gyine Bl 5 ((P<0.01,r=0.311) ahall Sliasall LiSsy (p<0.01,1=0.314)
LSl Lbuaglly (p<0.01,r=-0.272) L 4330 dlall slsally 5\l
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: Total Hardness 4.<) 5l —10
~345.67) Gus R dbadll & 5/CaCO3uak (486.67— 335.67 ) u pil cangli
G b sl Aef s (11-4 08251 gale) H ddaadll & 5l CaCO3al (480
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:Calcium agditi-11
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oag Laagd Cun, Lubal) el G Aigine (3958 dagis Aubdll allse o ((P<0.05) disina
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7.43 8.37 7.63
80 7.60£0 | +0.058 | 7.50+0 7.60+0 7.80:0 7.73+0.058 | 7.53+0.058 8.10+0 7.90+0 +0.100 +0.300 H3
7.73 8.10 7.60
8.07+0 7.73+0 | +0.058 | 7.70+0 | 7.81%0.019 7.83+0 7.97+0.038 | 7.84+0.012 | 8.12+0.019 | 8.08+0.019 | =0.122 +0.177 Total
7.67 8.266 7.84
0.064 - - - - - - - - - - - - H1 ghiall sl
- - - - - - - - - - - - H2 A pila
3.50+0 3.500 3540 | 3.50+0 310 340 310 2.50+0 310 310 240 +0.115 H3
2.87
3.50+0 3500 | 3.5+0 | 3.50+0 30 3+0 30 2.50+0 3+0 30 240 +0.115 Total
2.87
0.15 | 0.211 +0.289 8+0 +0.289 | +0.115 6.50+0 6.50+0 5.13+0.115 | 7.17+0.289 | 5.57+0.404 11.50:£0 +0.173 10.50:£0 H1 Cras oY)
8.33 6.67 6.57 12.10 SYpada il
+0.289 +0.252 | +0.115 | +0.265 | 6.47+0.404 | =+0.361 540 7.23£0.252 | 5.57+0.404 +0.529 +0.265 1120 H2
8.67 5.23 6.57 7.20 6.40 11.10 11.90
9.50:£0 +0.751 7+0 +0.231 | 6.67+0.280 | =+0.289 5.73+1.102 | 7.10£0.173 510 1120 9.500 9.500 H3
8.067 6.87 6.67
+0.192 +0.334 | +0.134 | +0.203 | 6.55+0.228 | =+0.216 5.29+0.405 +0.238 5.36+0.269 +0.176 +0.146 10.33+0 Total
8.83 7.09 6.75 6.88 6.52 7.166 11.20 11.16
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2013 2012 #37] Jailadl)
LSD | LSD | Cwsdd | ¥l oapdd | sl < BT Ol K Ol S P ol | dWosis |
gsall | gadu | A4 S B
0.19 0.27 +0.289 | 3.60+0.265 | +0.265 | =+1.617 | 2.77+0.231 | 2.77+0.231 | 2.37+0.208 | =+0.577 1.93+0.513 1.60+0 +0.265 +0.954 H1 calkaial)
4.33 2.80 3.07 2.83 1.70 1.90 g
+0.289 | 2.73+0.153 | +0.58 +0.321 | 2.13+0.929 | 2.13+0.929 | 2.47+0.058 | =+0.361 | 2.50+0.500 2.20+0 1.60+0 +0.173 H2 O s
3.17 2.23 4.37 2.90 2.30 A pila
+0.513 | 2.17+0.289 | +0.289 | =+0.252 1.10£0.346 | 1.10+0.346 | 2.07+0.404 | =+0.153 | 2.50+0.500 | 1.80+0.346 1.40+0 1.50+0 H3
2.43 1.83 2.57 2.67
+0.363 | 2.83+0.235 | +0.378 0.73 | 2.00+0.052 | 2.00+0.052 | 2.30+0.223 | =+0.363 | 2.31+0.504 | 1.87+0.115 | =+0.088 1.9+0.375 Total
3.31 2.29 3.34% 2.80 1.56
0.52 0.73 +0.173 | 7.9 0£0.100 | +3.386 | +0.208 +0.451 +0.792 +0.698 +3.525 15.20+0.11 +0.577 +0.168 +1.050 H1 NTU 3_sal)
16.20 25.77 10.37 38.77 41.36 28.25 44.47 13.33 2.18 11.17
+0.153 | 4.18+0.046 | +0.972 | +0.105 +0.739 +1.386 +0.656 54+1 +0.096 150 +0.551 +0.208 H2
12.37 5.47 6.24 19.17 14.35 12.97 15.08 1.93 9.73
22+0 4.07+0.060 | +0.158 | +0.106 | 8.48+0.279 | 2.38+0.315 +0.2623 0+0 +0.323 910 4+0 +0.608 H3
3.89 6.12 4.92 10.63 3.80
+0.108 | 5.38+0.068 | +1.505 | =+0.139 +0.489 +0.831 +0.538 +1.508 +0.176 +0.192 +0.239 Total
16.86 11.71 7.58 22.14 19.36 15.38 32.82 13.64 12.44 2.70 +0.622
8.23
4.03 5.7 476+4 +6.110 +4.619 | +2.240 +4.503 +7.785 +11.365 +10.125 | 348+8.544 +6.807 +4.041 +5.686 H1 43051 3 puunl)
446.67 430.67 412.57 417.70 372.50 390.53 392.83 394.33 438.33 364.67 pila
4724 456+4 18.037 | +6.720 45.957 +7.775 +14.298 +3.300 371+10 +3.512 +7.767 +13.454 H2 Alcaco3
+ 411.28 420.30 372.49 404.73 371.80 385.33 427.33 360
418.67
480+4 +2.309 +6.110 | +10.281 +11.201 +11.854 +7.382 +21.073 +12.055 399+3 +7.371 49,452 H3
450.67 422.67 376.33 435.83 406.11 374.03 377.37 345.67 426.33 352.67
476+4 +4.139 +9.588 +6.413 +7.220 +9.129 +11.015 +11.499 +10.199 +4.439 +6.393 +9.530 Total
451.11 424.00 400.06 424.61 383.70 389.76 | 3080.66 354.89 392.88 430.66 359.11
1.68 | 2.369 | +1.848 +2.887 +4.734 +4.988 +3.927 +8.044 +3.522 +4.015 802 +2.309 +4.453 +4.163 H1 pida o gacallsl)
110.93 127.67 132.53 98.81 124.63 99.30 117.53 103.37 84.33 103.10 80.67 #AYcaco3
+1.600 +1.600 +1.405 | =+4.166 +7.802 +3.104 +3.874 +5.312 +2.887 +3.055 +1.804 +3.215 H2
112 126.40 124.67 105.53 123.07 108.64 112.90 102.07 78.67 83.67 91.87 90.33
+0.600 1280 +0.924 | +11.812 +4.735 +1.552 +2.390 +4.015 78+4 +4.041 95+2.90 +1.528 H3
113.60 125.87 101.49 125.13 110.19 112.90 106.43 86.67 89.33
+1.349 +1.495 +2.354 | +6.988 +5.488 +4.233 +3.262 +4.447 +2.962 +3.135 +3.052 +2.968
112.18 127.36 127.69 101.94 124.28 106.04 114.44 103.96 78.89 84.89 96.66 86.77 Total
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2013 2012 #37] Jailadl)
LSD | LSD | usd s dsb < e EESN K Ol B ) ol | dWosis |
gall YAl ] dst i 22 5all
1.455 | 2.06 | 0.577 +4.974 +1.097 | +2.030 +3.412 +4.814 +0.950 +5.900 +2.551 52.67£0.577 | +3.900 43+1.732 H1 pila o gauuitall
48.47 27.87 2467 | 2212 26.63 31.56 33.13 38.93 41.90 47.80 A
46.80+2 34.10+1 +5.034 +2.417 +3.550 +3.904 +6.405 +4.180 +1.473 50.33+2.082 | 52+2.464 +5.508 H2
2597 | 26.63 28.27 25.38 39.93 33.70 49.40 35.33
+1.732 +0.950 +1.674 +0.514 +2.026 +2.817 +3.412 +8.680 +5.393 52.33+3.786 +2.754 34+3.606 H3
47.80 3217 2633 | 3641 30.83 32.86 31.53 3213 42.60 49.87
+1.436 +2.308 +2.601 +1.653 +2.996 +3.845 +3.589 +6.253 +3.139 51.78+2.148 +3.039 +3.615 Total
47.69 31.38 25.66 | 2839 46.58 29.93 34.86 34.92 44.63 49.89 37.44
1.01 | 1.59 | +6.218 | 0500 | +0.687 | +1.300 | =+0.200 £0.202 +1.277 +1.328 £4.949 | 84331528 | 94+2.598 841 H1 e g 322 gl
131.47 98.10 8675 | 175.40 55.30 62.08 77.30 76.83 78.50 A
+5.629 +0.451 +0.146 +0.592 +1.114 +1.425 +1.419 +2.610 +1.531 84.67+1.155 +1.706 84+1.732 H2
139.20 94.47 82.54 | 170.61 61.02 58.47 74.67 69.57 80.23 96.40
+0.709 95+0.100 +0.818 +1.676 +0.104 +0.289 68+1.752 +2.357 +0.503 95.67+3.055 +0.586 +1.155 H3
126.13 86.57 | 17850 60.48 67.47 70.05 85.83 96.63 89.33
+4,185 | 0350 | *0.550 | *1.189 | 0.472 0,638 +1.483 £2.098 £2.327 | 882241912 | +1.630 +1.295 Total
13227 95.86 8529 | 74.84 58.93 62.67 73.32 72.15 81.52 95.68 25.78
0.06 0.1 4.11+0 +0.025 +0.127 +0.044 4.45+0.010 3.26+0.017 +0.006 4.13+0.172 | 4.02+0.012 4.37+0.289 4.360 +0.025 H1 pida a gaali 5ol
434 425 4.63 3.85 4.34 A
4.22+0 +0.549 4.224+0 +0.092 4.54+0.032 4.11+0.095 +0.055 3.71+0.095 | 3.98+0.053 4.33+0.058 4.20+0 +0.549 H2
4.06 453 3.95 4.06
41080 | +0.089 4+0 | 0255 | 4.49:0.045 | 3.95:0.032 | +0.042 | 3.75:0.098 | 3.96:0.020 | 3.93:0.058 | 4.18%0 0,089 H3
442 5.00 3.69 442
4.14+0 +0.0221 +0.042 +0.130 4.49+0.029 3.77+0.048 +0.034 +0.121 3.99+0.028 4.20+0.135 4.25+0 +0.221 Total
427 4.16 472 3.83 3.863 427
4.25 6.01 | +10.583 +3.055 +3.055 | +1.155 300+2 £5.774 +1.155 +1.155 268+0 +4.619 3040 314%2 H1 pila ciliy <l
254 318.67 | 31533 | 288.67 278.67 285.33 286.67 288.67 A
+3.055 +1.155 312+2 302+2 308+2 +6.110 +1.155 +3.055 274+5.293 +1.155 +1.155 +8.327 H2
27933 | 322.67 283.33 27533 286.67 305.33 307.33 307.33
+3.055 314+2 21.385 +2.309 +19.698 296+3.464 252+3.464 274+2 +5.033 +4.163 +1.155 +1.155 H3
291.33 + 278.67 306 268.67 242.67 358.67 314.67
284.67
+5.56 +2.070 +8.813 +1.821 +7.899 286+5.116 +1.924 +2.070 +3.442 +3.312 +0.770 312+3.827 Total
274.88 31844 | 304 | 28978 |  304.67 270.88 282.45 270.22 278.89 323.33
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2013 2012 AN Qailadll
LSD | LSD | (usdd O i dsb <l Jead Ol e O J Ll Osis | ds¥ gl g
el | gadd | A ds¥ Al sl
0.04 0.06 +0.006 +0.025 +0.040 +0.006 3.15+0.031 3.74+0.104 +0.052 2.95+0.044 +0.038 3.60+0 +0.058 +0.069 H1 pida i i)
4.26 2.72 2.37 2.65 2.65 4.05 2.53 3.04 AY
+0.031 +0.057 +0.042 +0.015 3.82+0.021 3.64+0.037 +0.010 3.28+0.015 +0.031 3.50+0 +0.058 +0.058 H2
4.10 2.77 2.82 2.87 3.85 4.05 2.57 3.03
+0.110 +0.04 +0.010 +0.026 2.94+0.012 3.37+0.029 +0.030 3.45+0.020 3.55+0 3.10+0 +0.052 +0.058 H3
433 3.16 2.94 2.96 2.60 2.96 2.97
+0.049 +0.040 +0.03 0.0152.8 2.82+0.015 3.58+0.056 +0.030 3.22+0.026 +0.023 3.40+0 +5.952 +0.061 Total
4.23 2.88 2.72 1 3.03 3.88 2.69 3.01
0.005 | 0.007 +0.002 +0.002 0.36+0 0.33+0 0.36+0.015 0.02+0.02 +0.006 0.27+0.044 +0.351 0.37+0.006 0.33+0 +0.006 H1 pida il i)
0.08 0.38 0.32 0.58 0.20 A
+0.006 +0.027 +0.006 0.34+0 0.35+0.010 0.04+0.005 +0.006 0.31+0.006 +0.012 0.39+0.010 +0.006 +0.005 H2
0.08 0.37 0.38 0.31 0.03 0.34 0.17
+0.003 +0.010 +0.006 0.33+0 0.35+0.006 | 0.03+0.005 0.32+0 0.24+0.006 +0.023 0.40+0.006 +0.006 +0.010 H3
0.09 0.39 0.36 0.32 0.33 0.19
+0.003 +0.013 +0.003 0.33+0 +0.040 0.03+0.010 +0.004 0.27+0.018 +0.128 0.39+0.007 +0.004 +0.007 Total
0.08 0.38 0.37 0.353 0.32 0.31 0.33 0.19
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2013 AR oy 38 il 2012 JoY) 0iS Ga 35l Cymall g sall Lnaa (i slpal L ol a3 Cilinall 3 () Gale

(M xSD)
2013 2012 #a XY
LSD LSD | ul oapd Gl Jstyl o JsaS O B Gl M bl A oS [ JaY ol 3 L Al
goall | gddl s ol -
0 0 160+0 160+0 160+0 160+0 160+0 160+0 92:+0 160+0 160+0 54+0 54+0 160+0 R1 Tex10?
160+0 160+0 160+0 160+0 160+0 160+0 160+0 160+0 160+0 4.9+0 160+0 160+0 R2
0 0 0 0 0 0 2.2+0 0 5.1x0 0 2.240 2.2+0 R3*
+0 +0 +0 +0 +0 +0 +0 +0 +0 +0 +0 10667.4+0 | Total
10666.67 10666.67 | 10666.67 | 10666.67 | 10666.67 | 10667.40 8400.70 10666.67 1068.36 1801.63 7134.06
0 0 160+0 160+0 160+0 540 160+0 160+0 92+0 160+0 160+0 54+0 35+0 160+0 R1 Fex102
160+0 160+0 160+0 160+0 160+0 160+0 160+0 160+0 160+0 4.9+0 160+0 160+0 R2
0+0 0+0 0+0 0+0 0+0 0+0 2.2+0 0+0 5.1+0 0+0 2.2+0 2.2+0 R3* 4
10666.7+0 +0 +0 1+0 +0 +0 +0 +0 +0 +0 +0 +0 Total :j,
10666.67 | 10666.6 7133.33 10666.67 | 10667.40 8400.70 10666.67 10668.36 1801.63 6500.73 10667.40
7
0 0 17+0 9240 9240 3.3+0 92+0 4.9+0 5440 2.4+0 5440 40+0 1.4+0 40+0 R1 Fsx10?
17+0 5440 9240 28+0 17+0 2.6+0 24+0 3540 3540 2.6+0 1.3+0 2.6+:0 R2
0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 R3*
1133.33+0 +0 +0 934.43+0 +0 2.5+0 2600+0 1167.47+0 +0 1334.2+0 0.9+0 1334.2+0 Total
4866.66 6133.33 3633.33 2966.67

107 -y Alane S & Cllil) od sl
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2013 2012 Y] &Y

LSD LSD | Monds [ o dsby o 3 RIS M e ] Bad [ BN g | s agis 3 L)
gsall | i doi s T
0 0 160+0 160+0 160+0 160+0 160+0 160+0 160+0 160+0 2.1+0 160+0 1.74+0 160+0 H1 Tcx10?
160+0 160+0 160+0 160+0 160+0 160+0 160+0 54+0 1.3+0 160+0 160+0 160+0 H2
0 0 0 0 0 0 0 2.24+0 2.24+0 0+0 5.1+0 0+0 H3*
+0 +0 +0 +0 =0 +0 +0 7133.33+0 1.866+0 +0 +0 +0 Total
10666.67 | 10666.67 | 10666.67 | 10666.67 | 10666.67 | 10666.67 | 10666.67 10666.67 | 5335.60 | 10666.67
0 0 160+0 160+0 160+0 160+0 160+0 160+0 160+0 160+0 45+0 160+0 1.7+0 160+0 H1 Fex102
1600 1600 1600 160+0 1600 160+0 160+0 54+0 45+0 1600 1600 1600 H2
0 0 0 0 0 0 0+0 2.2+0 2.2+0 0+0 5.1+0 0+0 H3* g
+0 +0 +0 +0 +0 +0 +0 7133.33+0 +0 +0 +0 +0 Total 1
10666.67 | 10666.67 | 10666.67 | 10666.67 | 10666.67 | 10666.67 | 10666.67 30007.30 | 10666.67 | 5335.60 | 10666.67 )
0 0 43+0 24+0 17+0 2.3+0 92+0 7.9+0 7.9+0 2.1+0 68+0 58+0 35+0 45+0 H1 Fsx102
92+0 17+0 5.4+0 4.9+0 35+0 7.9+0 7+0 2.4+0 45+0 2.3+0 35+0 35+0 H2
0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 H3*
4500+0 +0 568.47+0 2.4+0 +0 5270 | 235.97+0 1.5+0 +0 +0 +0 +0 Total
1366.67 4233.33 3766.67 1934.10 | 2333.33 | 2666.67

107 Y ddane JS 3 AU o8 sall*
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20183 0 cuplidtaly 2012 Js¥ (updS o silly cypanly pall Una o 30 AU pocliel) ; (4) Gake
(M +SD)

2013 2012 w1 i)
LSD | LSD | A& s i dab o 38 RSN BN Ol BN pEn S ags [ g sl 3
dsall | gadd ds¥ sl |
0.000 | 0.000 +0.0001 ND ND | +0.0001 ND ND +0.0001 | +0.0001 | =+0.0001 +0.0002 +0.0001 | +0.0003 R1 pssadsl)
0091 1 0.009 0.004 0.005 0.003 0.003 0.003 0.007 0.005 A pdla
+0.0001 | 0.011x0 ND | +0.0001 ND +0.0002 +0.0001 | +0.0003 | =+0.0002 +0.0003 +0.0003 | +0.0003 R2
0.006 0.001 0.002 0.001 0.003 0.002 0.002 0.002 0.007
+0.0003 +0.004 ND ND ND +0.0002 +0.0001 | +0.0002 | +0.0002 +0.0001 +0.0001 | +0.0003 R3
0.018 0.020 0.002 0.005 0.002 0.002 0.006 0.002 0.004
+0.0001 | +0.0013 ND | +0.0004 ND +0.0001 +0.0001 | +0.0002 | +0.0001 +0.0002 +0.0002 | +0.0003
0.011 0.010 0.002 0.001 0.004 0.003 0.002 0.003 0.004 0.005 | Total
0.000 | 0.000 ND ND +0.003 | +0.0001 ND +0,0002 ND ND ND ND +0.0002 | +0.0001 R1 oaba
61| 23 2.643 0.044 0.493 0.007 0.015 A pila
ND ND | +0.0035 | +0.0002 ND +0.0003 ND | +0.0002 ND +0.0005 ND | +0.0001 R2
0.079 0.088 0.038 0.036 0.036 0.011
ND ND ND ND | +0.0003 +0.0001 ND | +0.0002 ND ND +0.0001 ND R3
0.094 0.013 0.015 0.008
ND ND | +0.0021 | +0.0001 | :+0.0001 +0.0002 ND | +0.0013 ND +0.002 +0.0001 | +0.0001 Total
0.907 0.044 0.031 0.181 0.017 0.012 0.005 0.009 _

0.000 | 0.000 +0.0001 | +0.0002 | +0.0003 | +0.0002 | =+0.0001 +0.0001 +0.0006 | +0.0002 | =+0.0001 +0.0001 +0.0001 | +0.0001 R1 4 Laal)
58 | 81 0.334 0.450 0.539 0.226 1.428 0.377 1.133 1.944 1.395 0.868 0.417 0.420 A pila
+0.0001 | +0.0002 +0.002 | +0.0003 +0.010 ND +0.0001 | +0.0002 | +0.0001 +0.0003 +0.0004 | +0.0002 R2
0.205 0.265 0.304 0.090 0.620 0.892 1.959 1.314 0.756 0.370 0.707
+0.0005 | +0.0006 | +0.0005 | =+0.0006 | =+0.0005 ND +0.0002 | +0.0001 | =+0.0003 +0.0005 +0.0006 | +0.0002 R3
0.159 0.146 0.258 0.172 0.466 0.477 1.129 0.972 0.859 0.417 0.401
+0.0002 40,003 | +0.0009 | +0.0005 | =+0.0035 +0.0003 +0.0003 | +0.0007 | +0.0007 +0.003 +0.0004 +0.002 | Total
0.232 0.287 0.367 0.162 0.838 0.377 0.834 1.677 1.227 0.827 0.401 0.509
0.000 | 0.000 +0.001 | +0.0001 | =+0.0001 ND ND +0.0002 +0.002 | +0.0001 | =0.0002 ND ND ND R1 Jil
0045 006 0.354 0.884 0.328 0.556 0.012 0.006 0.006 A pila
+0.0002 | +0.0001 | =+0.0005 ND | +0.0001 +0.0002 ND ND ND ND ND ND R2

0.278 0.151 0.581 0.004 0.002

+0.0001 ND | +0.0002 | +0.0002 ND +0.0002 ND ND ND ND 0.001+0 | +0.0002 R3
0.505 0.783 1.338 0.007 0.011
+0.0004 | 0.345:0 | +0.0004 | 4.446+0 | 0.0010 +0.0002 +0.0006 | 0.002+0 | =+0.0002 ND 0.0003+0 | +0.0001
0.394 0.5664 0.188 0.004 0.006 0.0036 | Total
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2013 2012 | | i
LSD LSD o Oy dsb J Jsa RS BN Ol M bl A osls | gsis 3
dsall | eady (A as¥ asy sall |
0.000 | 0.0001 | +0.0001 | +0.0001 | +0.0001 | +0.0001 | =0.0001 £0.0001 £0.0002 £0.0002 | +0.0001 £0.0002 £0.0001 £0.0002 H1 p el
0091 0.008 0.023 0.01 0.005 0.001 0.003 0.004 0.002 0.004 0.005 0.003 0.004 AY pite
£0.0002 | +0.0002 | +0.0002 | +0.0001 | +0.0002 £0.0002 £0.0001 | +0.0002 | 0.002+0 0.006+0 0.005£0 | +0.0001 H2
0.012 0.012 0.012 0.005 0.003 0.003 0.003 0.002 0.002
£0.0005 | +0.0006 | +0.0004 | =+0.0001 | +0.0002 £0.0002 £0.0002 | +0.0001 | +0.0002 £0.0002 £0.0002 | +0.0005 H3
0.008 0.022 0.009 0.005 0.002 0.003 0.003 0.002 0.003 0.004 0.003 0.004
£0.0009 | +0.0003 | +0.0002 | =+0.0001 | +0.0003 £0.0003 £0.0003 0.0002 +0.001 £0.0001 £0.0010 | +0.0004 | Total
0.009 0.019 0.010 0.005 0.002 0.003 0.003 0.002+ 0.002 0.005 0.004 0.003
0.000 | 0.00023 ND ND | +0.0006 | +0.0002 +0.0002 ND ND ND ND ND +0.0002 ND H1 oaba i
61 0.082 0.101 0.019 0.011 S pdla
ND ND ND | +0.0002 | +0.0006 ND ND ND ND +0.0002 £0.0002 | 0.004=0 H2
0.057 0.101 0.036 0.034
ND ND ND | +0.0003 | +0.0003 ND 0.106+0 ND ND ND ND | +0.0005 H3
0.031 0.057 0.019
ND ND +0.0002 | +0.0002 | +0.0004 ND 0.035+£0 ND ND 0.012+0 +0.0001 | +0.0008 Total =
0027 | 0063 | 0.059 0015 | 0.008 ’i
0.000 | 0.00081 | +0.0001 | 0.262+0 | +0.0001 | +0.0001 | =+0.0001 £0.0012 £0.0001 | +0.0001 | +0.0001 £0.0001 £0.0001 | +0.0002 H1 J | ad
58 0.199 0.301 0.685 0.720 0.091 0.761 1.743 1.480 0.877 0.279 0.371 HY pila
£0.0005 | +0.0001 | +0.0006 | =+0.0002 | +0.0002 £0.0001 £0.0002 | +0.0002 | +0.0002 £0.0002 £0.0002 +0.003 H2
0.206 0.162 0.284 0.326 0.278 0.025 0.538 2.196 1.407 0.944 0.385 0.612
£0.0001 | +0.0003 | +0.0001 | =+0.0002 | +0.0003 £0.0002 £0.0003 | +0.0004 | +0.0002 +£0.0004 £0.0003 | +0.0004 H3
0.301 0.169 0.371 0.355 0.149 0.577 0.671 1.223 1.085 1.168 0.407 0.585
£0.0002 | +0.0001 | +0.0002 | +0.0002 | +0.0002 £0.0005 £0.0002 | +0.0002 | +0.0002 £0.0002 £0.0002 | +0.0012 | Total
0.235 0.197 0.318 0.455 0.383 0.231 0.656 1.721 1.324 0.996 0.357 0.523
0.000 | 0.00000 | 0.783+0 | 0.126%0 | 0.657+0 ND ND 0.065+0 0.004£0 | 0.004%0 | 0.005%0 ND 0.003:0 | 0.0120 H1 Jead
0045 6| 0177:0 | 0.682+0 | 0.732%0 ND ND 0.023+0 0.01620 | 0.003+0 | 0.005:0 ND 015620 | 0.013%0 H2 SV pdla
£0.0002 | +0.0002 | +0.0001 ND | +0.0001 £0.0002 0.002+0 | +0.0001 | =+0.0002 ND ND ND H3
0.007 0.631 1.010 0.010 0.072 0.003 0.003
£0.0001 £0.001 | 0.799+0 ND | 0.003+0 £0.0001 0.007+0 | 0.0030 | =+0.0001 ND 0.053x0 | 0.008+0 | Total
0.304 0.479 0.053 0.004
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el olual ddlally dulgall yulaall :(5) Gale

EU WHO 15l 3l )
2008 2008 2009 2001
Agske <5 5 5 NTUs <l
- 1000 1000 1000 TDS mg/L
- 250 - - E BTN
ps/cm
6.5-8.5 6.5-9 6.5-8.5 6.5-8.5 Smpuel B
- 5 0.3-2 - mg/L sl i
- 150-500 500 500 MG/LASI 5yl
- 100-300 150 50 Mg /L a sauallI)
- - 100 50 Mg/La sauiaal)
- 200 200 200 mg/L asmgall
- - - - mg/L asalisall
- 250 400 250 mg/Lesbis <Y
- - 50 50 mg/Le sl
- - - - mg /Lo sall
0 0 - - Celljml 24 o1l
L
- - - - Al sl
CelljmiL
0 0 - - Ahall Sl
Cell/ml
- - 0.003 0.003 mg/L s\l
0.05 - 0.01 0.01 mg/Laba)ll
0.05 - 0.3 0.3 mg/Lyasl)
- - 0.02 0.02 mg/L J<all
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AL poslinl 3 By 15 sl by 3l il (o L ) e (60

NI pb Fe Ccd FS FC TC CR B(;D DO K Na PO4 NO3 SO4 Mg Ca TH Ph -TU SA EC TDS Wat Art
1 Art
1 966 | ot
1 - -
718 | .737 | TDS
1 660 = =
505 | .544 EC
1 896 | .600 = =
499 | 532 SA
1 = = = 192" | 180
135 | 470 | 272 TU
1 131 | .090 | .051 [ .159 = =
355 | .297 Ph
1 = = 367 | 4127 | .370 = =
.068 | .091 132 | 251 TH
1 517 = .082 = = = . 457
415 069 | .026 | .259 | 570. Ca
1 s 2437 | 443 s 3197 [ 299" | 496 = -
611 .099 735 | .729 Mg
1 04 | 145 | 260 | .077 S 1617 | 199 | 112 s s
0 ) .074 ’ 126 | 125 | SO4
1 - | 25 s 183" [ 1437 | .076 | .069 | .057 | .138 = =
06 | 0 .105 109 | 139 | NO3
4 -
1 [ -493- [ .02 | .09 = = .020 = = = = = =
6 3 | .047 | .034 015 | 101 | 112 | 013 | .135 | .070 | PO4
1 = 4107 | .08 [ 52 = 593" [ 106 = 553" | 582" | .753 = =
21 6 | 4 .055 255 558 | .668 Na
7- - - -
1 39 | 15 | -.082 | .05 | .33 = 183 = = 3837 | 3887 | 442 = =
5 7 5 5 211 .004 | .306 294 | .291
s = s s K
1 32 [ 34 | .09 | -129 | A7 | 55 s 4737 | 283 - 508" | 539" | .658 = =
8 7 6 9 2 420 238 682 | .645
s = s s DO
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L& alial) g A Sl g Ay slasll 5 A 5l 5l il G Lol Y1 Jalaa

1(6)ale

T | - | 10 [ 06 | 04 | - - - [ 055 [ 032 | - | 2237 .029 | .016 | -016 | .107 | .076
19 | 5 | 4 | 8 |.057 | .164 | .098 114 BOD5
5- =
T | A4 | - | 33| 29 | 01 | 105 - - | 3837|295 | - | 079 | 472 | 155 | 041 | 333 | 246
9 | 01| 1 5 | 3 247 | 168 335 CR
8 = =
1 - | 3% | - | 08 - - — [ 481 - | 1937 037 | 086 | .303 | .093 | 137 | -.048 | 142 | 121
59 [ 17| 19| 6 | .04 | .13 | .061 222 TC
5 1- 7 | 3 -
T [ 98| - | 36| - | 04| - - — | 128 - | 159 | 033 | 096 | .314 | 097 | 142" | -043 | 115 | .102
2 | 59 | 27 | 19| 9 | .05 | .12 | .028 222 FC
5- 7- 0| 3 -
1T | 48 | 44 | ° [ 28| - | 05| 00 | 20 | - - - | 104 [ 101 [ 088 | 311" | .111 | .096 | -007 | - -
6 | 3 2" | 08| 6 | 9 | 0 |.076]|.034 | .05 044 | 049
4 FS
1 - - - | 46 | 09 [ A1 | 12 | 52 | .00 | .145 | 116 | .017 | 314 | 462 | - - | 2827|339 | 416 - -
15 | 03 | .03 | 3 7 | 8 | 0|1 1 055 | 229 164 | 211 | cd
2 | 6 | 2 - - | -
1 - |30 [ 43| 13| - - | - [ 2 - | o7 | - - - | 118 [ 003 | .082 | .056 | - - | -080 |- 091
157 | 3 3 | 3 |.09|.04 .41 0 | .04 | O |.208].040 | .150 026 | .036 160 Fe
- 7 |0 |7 0 - - -
1 - - 2|02 - | - [ 6] - | - | - | =2 |0t7] - | 132 - - |81 | 504 | - - [ -153 | 34 | -
046 | 308 | 8 | 4 | .01 | 45| 5 | 12| 23| 24 | 1 .001 391 | 418 155 | 213 * | .098 | Pb
- 9 | 2 3" | 8 - - - -
T | - | 085 | 225| 06 | 00 | 00 | 54 | 20 | - | 10 | 27 | - - - -~ | 4227 383 - — [ 101 [ 461 | 125 | .182 | .069
353 8 | 8 | 4 | 9 | 2" | 12| 3 | 8 | .00 |.062|.057 | .207 423 | 148 ** Ni
= 2 7 > = =

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Cpmanly Al ilaal Ailal) 5 4k il Jal gall Aalall ¥ anall 3(7)3ake

H3 H2 H1 R3 R2 RI|  ailasl
23.63| 23.29| 23.29| 21.47| 21.26| 22.05 ART ¢
21.22|  20.75| 20.74| 20.42| 20.15|  20.09 WA ¢

613.06 605| 608.89| 596.39| 599.72| 605.83| TDSmg
1168.33 | 1228.61 | 1236.11| 1153.89| 1222.22| 1223.89 |  EC pus/em
0.75| 077 079  0.74|  0.78|  0.78 SL 0%
777|790  8.06| 7.67|  7.79 7.8 PH
3.03 3.19 CL mg/
772 7.69|  7.88 8.2 73| 7.36|  DOmg
1.93|  2.56|  2.64|  1.86|  2.42|  2.46 BOD5
6.61| 1421 21.25|  7.66| 14.05| 32.96| TUR(NTU)
403.89| 405.91| 407.07| 408.92| 408.16| 411.38|  THmg
106.05| 105.05| 105.24| 103.02| 105.19| 105.64|  Camg
37.41|  37.32| 36.56| 40.44| 39.40| 40.29|  Mgmgy
84.99| 82.99| 83.67| 87.65| 86.30| 87.33 Na mg/
4.16|  4.16| 418|421 444|437 K me/!
290.11| 296.94| 291.83| 281.28| 296.89| 294.5| SO4mg/
319 3.36| 3.5 3.33| 3.3 3.18| NO3mg
028 028 030 029 028 0.9 PO4mg
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Cmaally Al ilaaal GQH ALED ealiall dalall Y el (8) Gale

H3 H2 H1 R3 R2 Rl | sl
0.006 | 0.006 | 0.006 | 0.005 | 0.003 | 0.003 | s\
Al il
0.018 | 0.019 | 0.022 | 0.012 | 0.024 | 0.267 | Lala)
Al il
0.588 | 0.613 | 0.647 | 0.455 | 0.641 | 0.794 | sl
Al il
0.122 | 0.151 | 0.138 | 0.220 | 0.085 | 0.179 | J<a
Y pale
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ABSTRACT:

The present study included assessment of the quality of drinking water
in the water station ( Al-hur ) in the northwest of the province and the
water station of (Al-Hussein) in the center of the Government of Karbala,
and for the period from December 2012 to November 2013, To indicate
pollution levels in the raw water in the sedimentation basins and water after
the final stage of treatment in both stations, being of included the study of
some physical and chemical factors affecting water quality, such as
temperature, total dissolved substances TDS, conductivity EC, salinity, pH,
residual chlorine CI, dissolved Oxygen DO, biological demand oxygen
BOD:s,turbidity, total hardness TH , calcium Ca, magnesium Mg, potassium
K, sodium Na, sulphate SO, , nitrate NO;, phosphate PO4, and Also
biological factors which included bacterial indicators for water pollution (total
coliform Tc, Fecal Coliform Fc, Fecal streptococci Fs. In addition to study
the concentration of some heavy metals such as ( Cadmium Cd, Lead Pb,

Iron Fe, and Nickel Ni).

Station was Al-hur the letter R Station AL-Hussein letter H Samples
were collected monthly from six stations which named R1,R2, R3, and
H1,H2, H3 : R1 represents River Al- rashediya water which proved Alhur
plant with crude water, and R2, R3, represents sedimentation basins and
the water after final stage respectively, while H] represents Al- Hussaniya
River which proved Al- Hussian plant with crude water via a tube carrier of
raw water, and ,H2,H3, represents sedimentation basins and the water
after final stage in the water plant respectively.

The results showed the presence of fluctuation in most of the properties
studied in both treatment plants, as well as the presence of greater
numbers of bacteria than permissible limit environmentally counting months,

indicating a defect in the purification process.



The Air temperature ranged between (30-10) °C in the R and (11.50 -
34)°C in the H, and the water temperature ranged between (8.70-28 ) °C
in R and (9.60-29.67) °C in H . the values of TDS ranged between (
500-710) mg /L in R and (500-693.33) mg/L in H .EC values of water
within the two plants varied between ( 696.67- 1416.67 ) ms/cm in R and
between (660 — 1400) ms/cm in H. the values of salinity ranged between
the two stations R and H (0.45 -0.91 )0% and (0.42- 0.90)
0%respectively. the values of pH ranged between ( 6.87- 8.20) mg/L in R
and ( 7.43- 8.37) mg/L in H. the residual chlorine values ranged between
(3-3.5) mg /L in the Rand (2 — 3.5 )mg / L in the H. while the DO values
were between ( 5.10- 11.90) mg/L in R and ( 5- 12.10) mg/L in H, and
the BODs ranged (0.70-3.80) mg/L in Rand (1.10- 4.37) mg/L in H.
either the values of turbidity of water were between (0- 78.67) NUT in R
and (0-54) NUT in H, where they exceeded the permissible limits of most
months,. The TH values ranged between (335.67-486.67) mgCaCo3/L in
R and (345.67-480) ) mgCaCo3/L in H, and the results showed a no
significant correlation between TH, and the stations of study, as well as the
case of calcium , magnesium , where values ranged calcium between ( 78
- 134 ) mgCaCo3/L in R and ( 78-132.53 ) mgCaCo3/L in H , as well as
the values of magnesium ranged between ( 22.77 -68.60) mg/L in R and (
22.12 - 52.67 ) mg/L in H . and the values of sodium ranged between (
56.10 -150) mg / L in R and ( 55.30-139.20) mg/ L in the H, and
Potassium value ranged between ( 3.37 -5.17 ) mg/L in R and ( 3.26 -5))
mg/L in H. The values of SO, ranged between (194- 425.33) mg/L in R
and (242.67- 358.67) mg/L in H, and NO; values ranged between (2.11-
4. 83) mg/L in R and ( 2.37- 4.33) mg/L in H. while the PO, values where
( 0.04- 0.45) mg/L in R and ( 0.02-0.58) mg/L in H.

The results of the study also remarkable that, the numbers of total

Coliform and fecal Coliform bacteria ranged between (0-160 x 102)



CFU/100ml at R and H stations, While the count of fecal streptococci
ranged (0-92) CFU/100ml in R and H stations, The results showed high
numbers of total Coliform and fecal Coliform and fecal streptococci in the
water of the river and in the sedimentation basins of most months study
,the numbers in drinking water exceeded the permissible limits in some
months of the study, Except fecal streptococci bacteria in both stations were
identical to the standard specifications for drinking water Iragi and
international and all months.

The current study also included estimates the total concentrations of
some heavy metals in the water during studied stations, Cadmium (Cd)
values where ( ND- 0.020) mg/L and ( 0.001- 0.023) mg/L in R and H,
stations, and the values of Lead ( Pb) ranged between (ND -2.643) mg/L
and ( ND- 0.106) mg/L in R and H stations respectively. while the Iron
values ranged ( ND- 1.959) mg/L in R and ( 0.025- 2.196) mg/L in H,
also the values of Nickel ( Ni) ranged (ND- 1.338) mg/L in R and ( ND-
1.010) mg/L in H. Has exceeded the values of some heavy elements for

some months studying Specifications Iragi and international permissible
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