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A Lo g Aag sall 5 G (o 5 oy siall J s (o dde g 5 Ao jh Jglaa @lllia 5 a5 194200
(2006¢ <kl se) il gassll 5
Jsaall elall Jsaa 2hadi e i S 40 Abie Je cixial Jyaall e Slasa (et HLid) o3
+ a8yl Al 8 e WS
+dua) ) é\y a9
¥l adsall -1

sall o guiia @l ey s daigl) B dakaia (8 Jpaall ) elall Jsa Akl die ady
Al ) sl A o 4o Jaally el gLty Sasy g Al s )5
(AU ad gal) 2

adly Jlias JsY) gl oo e SIS 10 s Alie o sl Jsaall 4als B o6

IV e JB) g8 gall 138 3 olall o gaaia s Aile il o (5 giat 5 Ghase e
Cullil) a8 gal) -3

Jilad el gLl ol ey Uidase @l 138 ()5S55 o oall Jond) duals & Ll a8,
baall (o pusia (il S
& adgall 4

Ol s Lo GlSe Claandy bl o3 a5y of dilaie i b sall 13 oy
slall i Al Gl o il Clilae s B )5Sl AL Canal olaall ()
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w&\éﬂ\-s
glall 1y s 35S 4y (il 8 olpal) o gusia (Ol ey Cus Loy S ddlaie (8 8 5l 120 ady
Ay e IS 0B 8 el L) SIS lall laa Lol

(Google Earth sxaall ) Al jall 4l s s s i Jsaad 5 g (1-1) S84
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Alaxiall 3 gall 5 5 3 2-2

Alaninal) 5 3ga¥) 1-2-2

-

dataall 4S i) el amd
BINDER Incubator Lals
Lap. companion Hot plat EESIVEENL A
HIRAYAMA Autoclave Bha 5a
Memmert Electrical Oven eS8
Sartorius Sensitive balance s () e
HANNA pH meter i sovell Y Gl e
HANNA Electrical conductivity Al eI Abia 5ill 5 uld Sl
meter
WTW Turbidity meter 8sSall Gl e
Heidolph Vacuum pump ¢) sl g )i Aduas
HERMLE Centrifuge @ S oAl skl e
SHIMADZU Flame Atomic el o palaia¥l il Slea
Absorption Spectrophotometer
Memmert Water bath e alas
Concord Refrigerator 4add
HANNA Thermometer 8ol da o Gl e
HANNA T.D.S. meter A4Sl 40000 dball o) sall (uld s
Lap. companion Shaker I e
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dlanical) dniliasSll 3 gall 2-2-2

o) A8, dalal) anl

BDH Gram stain ol S daua
BDH Erichrom black T - ga s S5 ¥ RIS
Fluka Potassium chromate p sl gall ey S RIS
HIMEDIA Ethylene diamine tetra acetic acid oada el ol U o

disodium EDTA Na; a5 saall AU Gllal]
Biosolve Hydrochloric acid S S 5 Huel) adla
HIMEDIA Hydrofluoric acid Gl ola g yael) padla
Chm Millipore filter paper 0.45um 0.45umasa 7l 5 3
BDH Nitric acid el il aala
Merck Potassium lodide ol gall 203 g
Shcarlau Perchloric acid SIS nll Gasla
Panreac Sodium azide 2 3 4 533 g
Fluka Sodium hydroxide po geall 2 5
BDH Sulpharic acid Sty <) aala
Merck Silver nitrate dadll ¢l
BDH Ammonium chloride oo 9aY) A ) oIS
Merck Ammonium hydroxide popisa¥) 2S5 50
BDH Sodium thiosulphate o333 guall el 8
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Al e ) ) Bl gY) 23-2-2

daiaal) 48 Hal) L gl) ol

HIMEDIA Lauryl tryptose broth
Brilliant green lactose bile

Merck broth
HIMEDIA MacConky agar
Merck EC-broth medium
Merck Azide dextrose broth
HIMEDIA Pfizer selective enterococcus (PSE) agar

Collection of samples — «lial) aaa :3-2
2012 IV OslS yed (e elaia) ALK Qi 3aal ) jed desad) sl (e Cligall Ciren @
Db LS de JS1 ) S S a8l 505 2013 (S (i Aad

AEl paliall Glia gad g ALl g 400 58l Glia gadll o) jaY clddl Glue Ciran o
.(Nollet, 2007) A 5 daw ddulai Bl g0 il gla alodiuly

DO 13l Ganas€ V1 50388 Ja (250) drs A8as HIS5 5 AU alodinly slall Clise Cixas @
. BODs e 53 (5 5ol allaiall a8l Ja (250) donas Acina iS55 S

O 33 Ja (100) A Al ) (A8 Adalis 5 4y ,8S) Claasandll o) a Y elall Clise Cixan @
LS uidall ld sm g cand Aalia 3] s Aa oy Gliall ulais 5 Autoclave Sl Leasal o
APHA(2003) & <3

&t Sbis s Grab sampler sl sl Gl s Jlea aladinly il g )ll Glie Cies o
Al () J e sl Al 485030 Gl S

27




Materials & Methods................cooovvoiiiiiieee e Y25 ded) 9)

Physical & Chemical Analysis 4l 5 4y 58l cila gadl) :4-2

Temperature 3,1 al & 31
J\M\ d\.uﬁu.n\.a} th:d\ KEY cﬁ\}aéa‘)ﬁ:\_\aﬁ ;\A&\} ;\}@ﬂ 2‘)\‘);]\ a;‘).l u.u\,ﬁeﬁ
2 (100-0)c g o2l G 30

Water Velocity ¢l de w2
ngl\ uua;}eloz\&m:w\‘_guﬁaﬂ wa&kﬁwj&hij\@yw\ﬂgeﬂ

Water Depth  obsall (3as -3
il Ge e s Same J8 Al Bz el yd aladinl 3a)k (e sbiall Bee Lil8

(p) B3> 2

Turbidity — 3,98 - 4

Jllaalls 45 plaa 223 Turbidity meter 3, sSall sl Hlea Jlaatindy 3 ) sSall (uld &5
. Nephlometric turbidity unit (NTU) 82 s zlill e e 53 ) oSall (el dpldll
pH  Axgoigd ¥ -5

£ 5 cnsouedl Y Aa 0 Gl les Jlexinls (PH) S sonedl oY) Gl
Aol @l Jallaally 43 e o3 Of 2 Jial) 335800 (HANNA)
Electrical Conductivity 4k ¢! dlua sill -6

(HANNA) & 53 400 5eSI ddaa ) ald Slea Aol 5o 200 56 Sl ddua gil) (il
oo/ a5 Skl L e e 5 Al Jillaally 45 j0lee 2ay
Salinity 4aglall -7

AL Al Bk U3 5 Al oS Al ) ATy i L)) o 3

14.78—4500 S ilua gill dad |
PR
1589.08 Al

(Golterman et.al., 1978) 44 )l e alaie 3y
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Total dissolved solid (T.D.S) i 4l Alall 3 sal) -8

Adeall 31l i Slen Jlaniuls Jiall 3 5 e 2SI 2031 dulial) o) pal) Gl
Glas gy ) e e s Al Jallaadly 48 o3 o 2 (HANNA) g 53 480 4ai)
Apile
Total suspended solid (T.S.S) 4l 4dllal) Lulal) 3 gal) -9

Ralal) daaall dgman JB (o s gall 45kl gLl ddlladl dlall o sall G
e Sie 0.45 zad i 485 IS Auall e e 100 ey <l 5 (APHA, 2003) 43 Y]
24 334 a0 (105-103) 43l s Aap0 O848 )50 oaa Caiand &5 (B) 48 Ly & ) 2
:oVpake Qilas gy 2N e e 5 (A) L el 2 de b

(A-B)x1000
Volume of sample (ml)

T.S.S. (mglL) =

: (BODs) (S s (5 gadl callaial) 5 (DO) uldall (s s¥1 -10
Dissolved Oxygen and Biological Oxygen Demand (BODs)
Ky 4kl Azide modification &Y ead Ayl Gl clestl)
Y arle SDlas s =l e e 5 (APHA,2003)
Total Hardness 4.l 3 puall -11
st s EDTA-2Na (0.01 N) Jslae an el K1 5 pual) <58
.(Lind, 1979) _,/arle tlas 5o =il (e e 5 JdS Eriochrome Black T (EBT)

Chloride %usil-12
O3t S5 il (APHA, 2003) (8 5583l ducadll il 5 ae il 43 jha e
Al Aalaall 8 LS jil/aale Cilas g i) e pe g e )51

(A—B) X N x 35450
ml of sample

Cl'mg/L =

ol
() Al ol riianall (o) Al i s <A
bl i) ) 5 Jlan e <N
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Extraction of heavy elements ALEY paliall (aMaiu :5-2
1 giann B3ay 5 Al al) Alaia sla o AL yualiad) 53 Gaia Sl Al yall b o5

Dissolved Heavy elements 4xlal) ALEY jalialf :1-5-2

£ s gl (s DA due JSI i (2) i Aol @lse (e slall Clie 34
sladly &5 (0.5 N) <l il aslay lase Jut 35 Millipore Filtter paper 0.45 pm
oo sl (1.5) canal del (12) saal5 2°(60) 3u00a daa Caia g clis¥) e Al
LelSy jualiall Lais m jal Aad pall elall clie e 531 (1) IS () S el cly il iaals
Cliadl 08 L I 2(70) 550 Easaaes whod) sl e sible (100) 321 65 sl
i) e JAl bl e ille (10)5 JSoall HNO3 pasls (e ilile (1) 4l el
On AN hiall by jille 25 ) Sledll anall JaST elld any A2Y) JWSY Jlaall & i
ol e aladiuly aliall gl 58158 el aad Cplll (sl (e (S8 8 daés 5 G 52Y)
(APHA,2003) Vel & 5 Sle g8l (e e 5 (5,3 aliaial)

Particulate Heavy elements 4:&idal A48 yalial) :2-5-2
Cuiyss delu 48 s34l 270 8 slall Clie ol i) Alesivall e il (31 )50 Cadia
e (0.5) 0o lldy Lgia jualiall i ) (il &3 ey Lo B sl S 7] ja0) (i sl
gn 0o da (6) = Clase 5 sl gl Aala ¢l (e Lo gl (3 Conaa g5 Adlall L) (1
e ity (1:1) Aamty HNOg ISyl el sl (a5 HCL S all ol 518 gl (s
Tiie (o de (4) L) cindal &5 aliad) Gy JB s G jAa5 2780 Bl s da 0 Adle dagia
Jstaall i @lly aey (1:1) Aty (S oall HE @l sl 5 el s HCIO k) 518 5l (anlas
saal & 55 (0.5 N) clslS s sned)l panla (e da (20) = sl )l ) &5 Caléad) )6 s
A383/5 50 3000 de e 5 4883 (20) el (538 yall 2kl Hleay Al iliad Loy 38y e
sV e JA Jhie elay Jurd and )1 Ll Jo 25 das danas 4 & a5 5 Jlaall 34
(USEPA , Je25 I anall JaS) 5 ol )l Jaad () amy dpenaldl 4agdl) ) Qo) ele Capucal
O pandll (il dalea s didai o (25) aas ASiOL Sl 8 Glial) claia 1999)

Lla Gl e /al e s Sl il (e e 5 el (g ,A Galiaial] Cala

30



Materials & Methods................cooovvoiiiiiieee e Y25 ded) 9)

ol 9 G AL pualiad) (adind 13-5-2
Extraction of heavy elements from sediments
Gay a4 lgie A pally lall o) 2 YD A ae Tam il e G
OBl e Jaie JAA &) e oS (A () sler cainda @llh 2ey Aol 48 341 27(70-60) 3,1~
Al 55 peas Leailad o3 Culll (sl (o Al due ol 8 Cilain g ylaa s Sl (65) 4usii ks
Exchangeable il sl o dalial)l ¢ jall & paliall Glig) gadadiul &8 Gl aay
-: b WS 5 Residual fraction e &l ¢ 32l s Fraction

Adalial) ALERY paliad) (aMAiwl-1
Extraction of Exchangeable heavy elements
el (1) Oos e A sl 50 e Jaliall ¢ jall 8 ALEN jualiall G gl (aMadul o
Ja (20) L) a5 oSas sl ld o (50) e 0l (g L) (A Camiia 55 Adlal) Al
2 Aol (16) 32a) Jla Dlea (b Conday ¢ jda 5480 (0.5 N) clslS 5 sned) (ada (e
& slaall Jii a3 4883 20 32l A883/5 53 3000 Aoy 538 all 3kl Sleay caliad el
S e e s oelll (5 palstial) il Slens Gl (nl i Husla AS30 8

(Hlavay, et al .,2004) s, al e /el 2 s Sila oy

Extraction of Residual heavy elements A8l ALERY jualiad) GadMAdu) -2

adle < als Riiall a5l e all 38T Cal 5 1 (e Jabiiall o Jall (adladiul i of 2

e Ja (40) bl ai 3 ol gl A Aiiall ealial) i gl (adAEL) (i il auagll dilee
e Aaliid) pealiall U e Galdill (m il ol U I Gl ) e JAN ki) el
Ao g Juad) sla (ga paliill il e g 3Sal 2kl dlee <y a2 (Jerinsa) aslal
sl it e ol e S ) AaS 5 eyl Ji 5 (Al 30 saal5 43855553 3000
Ll 4013y sV e JAN haiall eladly <l ye sae HLEAYT 4 sl el a3 cand U ()88
Ay Al e gglall Sl 1 Juall sle Gl 23 4501 G)yoa e diailall cad )
e oo de (6) el ) canal &5 280 3 s da s o ciliall cu B s dial)
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Cu)8 s 2780 3ol Aa s Gy (1) Ay G 3S pall @l oIS 5 Hanedl  ly il ocaals
Aoty HCIO, il lly HF lijyslas el (asla e (o do (4) canal & ilial)
pada e da (20) = el il eciliad) Gl s dolaadl Gl 2 (10)
83l (5 38 yall 3l Sleas ciliad Waey (3383 (10) 323d Jslaall & 5 ¢ (0.5 N) iy 5K 5 5l
Jusrd sl 1) el (e 25) dpana 438 A Jslaal) puza 5 5 4883 /5 50 3000 Ao s 5 4282 20
A Gl il Jaad () any dpaaad) Al ) Caladll ele Capal 5 U5V (e A elally (45 5
e pandll a jal dalea g Addad K000 A8 8 Jglaall pia g9 e (25) ) analdl JasS
(Yietal., 2007) Ga U5 a2 /alse s St il e e ¢ aell) (5 Labeaial) Cinha

Blank solution usall mawaall Jillas :6-2

Gilase 5 (Gl glls eladl) Gliall (e & 68 S (Blank) gosall maaaall dillas & s
Al 2 pal) Jlariad il oy 38 (30 gl 5005 im ja) Lt il (e Aoy
ALeal) il 3815 e ST o3 Gadl -l a3 el Ca gk cpe ) Adliaall

ALEY jualind) il gl (il 17-2
oabaia¥) Cib lea Jlexiuly A g aall Ciliall 3 ALEN jialiall i)l (uld
Shimadzu J»s« Flame Atomic Absorption Spectrophotometer el s M
(Standard solution) Leasd & il jeabiall bl Jilaall juass &5 o) 20 AA-7000

(APHA, 2003) 5583l 3kl Cava

ALY jealial) S 55 Glwa 18-2
& oS AVl s B plaall Jsie e ALE paliall S0 5 Caes
1(1999 ¢ Fall) Jd (e 4auzm sall s (UNESCO, 1992)
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slal gé ;\..\3\33\ ;U.ﬂ\ aliad) -1

AxB 1000

ECON.:

Do)

(oWaloe 508k) elall & il puaiall 58 5 Ecop,
(DWprle) B jlaall inie (e 7 Al geaiall 58550 A
(o) Andi pall Al Jlgill aaall : B

(Do) Ayl Al SIS ) - C

ol g 1 5 (BB AL jualiall -2

g R ?;)X df
coh )
(s Ty 5 e /paSile) il (& yeaiall 58532 Econ
(Aprle) 3 pladll Jnie o g sisall juaiall 58 550 A
(de) Al il aaall - B
(b WS (6K aadil 13 ¢Dilution Factor —aéasl) Jelas : df

df = volum of dilution sample solution in ml
volum of a liquot taken for dilution in ml

(p2) Al Gl o5l D
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A ol g3 A g gadl) 19 -2
rcalad g oball (5 Sl (5 ginall e (o paill il sad sac Cy gl

Total coliform (TC) GOSN L At S axll g

Multiple-tube saaiall ¥l 45, jla gLl o5l L ST JSH aoell Qs 5
J# (e daua 5all 5 Most probable number (MPN) Ylaial S axll il technique
Al & pan 3 G5l L iS5 alaad i 3l (APHA, 2003) 4 seY) dalall daiall dunes
Age ) dlal (o Ay la il 5 elall A Cadlas

Presumptive test a8 (asdl) -

JS & S Lauryl tryptose broth laws Ao (s 5ia3 45 sail plie (el il o
caalae AN ) i) Ciand s glie IS5 (derhum tube) ad s s sul JLEaY) cal
- Leagili 23 il g s sl (e Double strength <aelas 38 55 e s siais IV de sanall
e (st il dsed (e Laghe JS (5835 Sl 5 0I5 4 Ao sanall Lol il (30 i 1
sl e Aall e Ja 0.01 5 e 0.1 = Ll &3 338 Single strength S il 3 yie Jau g
i e i) (A L) S5 13 Aol 48-24 3aal 2035 5l s Aa i) Ciiaa A
Ao ge daill o e Ju 1368 Cpanll e s2al) 038 aay Jass gl )
: Confirmed test sl aadll .o

(= <lall Brilliant green lactose bile broth Jaw s (e 4y sla canli) i o3
(presumptive test) (ol @Y (asdll 8 (Gle ol G i) ) daa sall s
Ll sl ol g ) (B Ll 585 13 del 48- 24 a0 35 5l )a Aay Chiias g
A ge dagil) O (o 1368 sl

Ghel Al ulbY) Ge gala Jsan DA e (MPN) Ylaial SV a3l (s o
Oe de 100 ST LAY damy daiill e e 5 Ol L S (SH Saall il A e A
Al
: Completed test (sl paadl) -z

Ly e (confirmed test) saSUll pasdll (8 G sall iVl (e 4a8Y Lalads
Cua delu 24 3ad a0 353 a Aa,n 3LLY) (asi s MacConky agar SsSldl ¢l e
Ao yial o) jiall =Ml o sl Axila gy Aalae oS5 3 (sl o jen Ol paniun gali
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.(Gram stain) al_S 4apay

Fecal Coliform (FC) 450l & o4 g8l L S S axmt))

SSY 2l sl Multiple-tube  technique saxiall Gl 48 b
A 5eY) dalall daall Lmen i e A gall 5 (FC)R A sh sl LS (MPN) Ylaial
. (APHA, 2003)

: Presumptive test () 5¥) pasdl) -

<adl Sua Lauryl tryptose broth by e gla Zogil jde (et mdli o
Lol Ll e Ja 10 = (sl (e ieliae 3850 e (g sind canlil Gued) (J5Y) de sandl)
o 1 = (baasl) (e s 3855 e (g gini de sana JST il Guad) LI 5 450 de sanal)
a5 4ol 48-24 aal a0 35 351 ja da 2y oY) s 5 ) il e Laedl (30 Ja 0.1
Aol Aos ge 1318 5 Lomals coniil i) i)

: Confirmed test4Stll gasdl) -
Lgla il =l 5 (presumptive test) (sl s8Y1 pandll 8 dus sall i) (e
Oz o 3 deln 24 3ad a0 44.5 5 ) s s i) Ciicas SEC-medium b s Sle

: Completed test (sl asidl) -z
e hhaiy (confirmed test) aslll (asdll 8 da gall iVl (e 4a8Y 225
glad 3 Aol 24 334l a0 355 ) s Aa ya (st s MacConky agar S8 sSlall ol e dau g
S i ylalle) jiall # Ol e ol Axdld Al ddalaa S5 285 Gsll) o) jan G jariise
LsSa e ol S Lal Al Gluae 935S e 2SUD &) S daay gral Clasis s
& sandl
Ao cabae ) 3 iV (e pald Jsaa DA e (MPN) Ylaia) Y1 aaall Qs o3
e 100 JSI LAY 23ey Aa il e e 5 (FC) A0l osholl Ly S SN a0l s 5
Al e
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Fecal Streptococcus (FS) 430 ) Ciliasall L S S 0813

Ji (4w Aaa sl s Multiple-tube technique saasiall i) 45 jla Caerdial
L (MPN) Ylaial JSY) sasdl il (APHA, 2003) &S 5¥) Al dasall dmen
t b WS (FS)a)) ) lbasial)

: Presumptive test (ol s gaadl) -

L gla Leie Auad Azide dextrose broth Jawy e & gla 4500l jlie el dli o
e s sinT oAV Aadll g Aiall o Ja 10 2 Sl o 3l gl (0 e lian (S5 e
S Gle g giad (il g3 A il At Lal Al e e 1 o indl e gl) (e 3 ke S 5
Aol 24 324l a0 35 5,1 a da sy i) Ciivas il (e Jo 0.1 o il Jass gl (e 250
3sSe el ) ) (8 L e dagiill Cixe

: Confirmed test sUll aadl) -

e bty ol @Y pasdll b L e dags Ciaef ) i) e da8Y
Gkl masd & Pfizer selective enterococcus (PSE) agar taws e 4ysla Gl
0555 58 (FS) 400 sl L 5 a5 Sslay delu 24 33l g0 35 50 a4 )
A gl BV 8 peinead) g sl Aty A 3 g g ae Ao 13 s ) yaniana

Aot Cidae) S Y1 (e (ald Ui DA (e (MPN) Ylaial SSY) aaal) s
Al e Ja 100 JSI LSl axry Al (e i 5 A 5

Statistical Analysis : (Auas¥) Judaill :10-2
ksl s Analysis of Variance (ANOVA) ol dalas alasiuly iliaal zilil) Jlas
Slaall WUaill 385 Least Significant Difference (LSD) s (8 8
sl s Jadll 5 Standard Deviation skl il jad¥) dad C 3kl 5 (SPSS.Ve.20)
g) Y1y ALE jualiall 5 diluasll s 4l 5l pailiadd) G A8 Gl (1) Bl dalaa
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Chapter Three ;&) Juadll

Results @il -3
Physical and Chemical properties rilaasl) g il 58N Qaibadl) :1-3
Air and Water Temperature skall g ¢ g 5,/a 4 -1

Lulyall adge A U 9IS DA ol aaS aod (oo sed) Bl ja Ay 4l sl
Js2x g0 25.66 OIS alall Jamally el Al Al jall @ gl ot IR e 2a8 20405 J5Y)
adsal SUI G A8 U8 209 50 clall ) s ds )al dad e @lang (1-3) Ka (1-3)
21.32 alall Jandl) SIS 5 aalall sl 5l gl o JYA 20 29.80 A e s J5Y1 Al
(2-3) 0S5 (1-3) dsas o

e Omy Al el G Aygine (58 asa Shany) Qs DA e o
O Asime (58 Caash elall 350 pa da al Ay Lol cel sedl 350 pa da )l dally Al
a0 Om i ose (5 s halii )l Ao dga g XS Cllaall (p Ja ol Jads Aol all e
3l da ) O Al (g g Ll )l cllin S5 (p<0.01 ) 3_s8ally clalls ol sedl 30 )a
3 gall 5 4dSD) Al Adiall of gall 5 4l 5eSI Adua gill 5 Gl sadl de juy obiall Bac 5 ¢l sl
GianS O g al) allaiall s Al GaaaS Wy s g ouel) a5 ASD ddllal) dulial)
LUyl an 5 Lse (<0.05) GmnS s (5 sl allaidlly (p<0.01 ) 51U 5 A shall
Al gl ae lle (g sina Lol )5 (p<0.01) 3 5Sall5 elall 5 )y Aa )3 (g oa g0 (5 58
ssaall i) laall s W5 Fua g uell )5 A AIAl) dbiall o sall 5 Al <)
(3) ks (p<0.01) ly 518 5 da slall 5 S 3

Water Velocity Ol ds w2
5l Aul Al aBga (IS DA U/a 0.10 o gloall de yud dad ol cila
Ayl @l ga 82012 JsY) OIS I /a 1.00 dad e s Gl Al pall ad e 3 (s
(3-3) US4 (1-3) U Wa 0.42 aladl Janal (1S5 J5Y1
&8 505 Al Al el G Glsall de pul 4y gine (358 25a 5 Slan ) Jalaill JDA (e (s
(p<0.01) obudl Bee s Gl ey Gn e gsiea b)) dgay Jan gy 4 )l
bl ) as 5 GlIXS (p<0.05) Aa slall 5 40K 4511 Adall o) gall 53 ) sSall 5 450 HeSl dlua gl
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(p<0.05) (s> souell (Y15 (p<0.01) ¢! sedl 301 da oy Glosall de s G Al (5 5ixa
(3) 3k

Water Depth obuall (3as -3
i ey Gualall Al jall 28 gl Llusi I s 90.00 elsall (Basl dad 5ol s ) 53

Jsin an]66.55 alall Janall IS5 J5Y¥) Al jall a8 gl Loy SEI G518 JBA 24240.00
(4-3) U5 (1-3)

L)) an g Al pal) @l g5 el O Ausine (B8 2sns Shany) dilaill A (e
(P<0.01) GaansS 52U (5 soall allatiall 53 sSall 5 (L adl de jus g oliall (Bae (o 90 (5 500
Glay sl s onedl Gy elsedl 350 a Aoy oball Bae G Al (5 sie Ll
(3) 3=k (p<0.01)

Turbidity 8,48l -4

el s Gualall dul all 4 gal SEN G IS YA NTU (1.20) 5 sSall dad ol Cilass
Jsis NTU (13.38) el dasall S 5 Gualall Gl all a8 sl F JI4 NTU (56.30) A
(5-3) &2 (1-3)

QIS L) ) gas edl o Asine Gap 2sn Plas) ddaill A e G
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alie Sy o (Hassan et al ., 2010) &= 40 Hl8ally g Al A Hal) = J8) 6 381y il
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Al g 400 jal) Jal gl (0 Bl SV Jalaa 1(3) Gl
TH | BODs| DO | SA | TSS| TDS| EC | PH | TU | WD §f WV | WT AT
WT
0.826
wC
-0.049 -0.240
WD
0.355 -0.88 -0.287
TU
0.215 0.166 | 0.544 0.258
PH
-.0525 | -0.232 | -0.149 | -0.643 -0.289
EC
0.261 | -0.076 | 0.024 | 0.173 | -0.620 -0.659
TDS
0.966 | 0.337 | -0.119 | -0.023 | 0.163 | -0.639 -0.613
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DO
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CH
0.050 0.053 | 0.401 | 0.317 | -0.137 | 0.312 | 0.332 | 0.339 | -0.426 | -0.249 | -0.053 | -0.614 -0.543

** significant at the 0.01 level

* significant at the 0.05 level
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** significant at the 0.01 level

* significant at the 0.05 level
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** significant at the 0.01 level
* significant at the 0.05 level
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Summary

The present study was conducted on the Bani- Hassan stream, a
branch of Euphrates River in the province of Karbala for the period from
December 2012 to November 2013 to indicate the possible pollution of the
stream waters and sediments with different pollutants, selected five sites on

the distance stretched (40 kilometers) And samples were collected monthly.

The study was achieved by measurement of some physical and
chemical properties of water such as temperature of Air and water, water
current, water depth, Turbidity, pH .electrical conductivity, Total dissolved
solids( TDS), Total suspended solids (TSS),Salinity. Dissolved oxygen
(DO), Biological oxygen demand (BODS5) Total hardness (TH), and
Chlorides (CI) , as well as measurement of the concentrations of some heavy
elements (Cu, Cd, Fe, Pb and Cr) in both dissolved and particulate phases in
water and exchangeable and residual phase of sediments, Also study the
bacterial indicators for water organic pollution (Total Coliform bacteria,
fecal coliform bacteria and fecal streptococci, bacteria). Samples were

collected monthly.

The results showed that the air and water temperature ranged between
(4-40) °C and (9.5-29.8) °C respectively.water current velocity recorded
values ranged between ( 0.1- 1 ) m / sec. The values of the water depth
between (90-240) cm and turbidity values recorded between (1.3-56.5) NTU
which consider off limits ranged. pH recorded values between (7.2-8.8) tend
to light alkaline, The study showed electrical conductivity values ranged
between (980-1460) us/cm, total soluble solids recorded values ranged
between ( 480-710 ) mg /L, the values of salinity between (0.61-0.90) 0% ,
and it promised water table under water as Oligosaline.  The results showed
that the dissolved oxygen values were within the limits of the standard
ranged between (5.2-13) mg/L, while the Biological Oxygen Demand
recorded values between (0.5-4.7 mg/L). The total hardness recorded high

A



ranged between (189-411) mg/L, the chlorides recorded a values ranged
between (91-146.8) mg / L.

The present study showed that the mean concentrations of the heavy
elements (Cu, Cd, Fe, Pb and Cr) of the dissolved phase in water were (0.51,
0.06, 2.78, 2.45 and 0.15) ug/L respectively, while their concentrations in the
particulate phase were (29.93, 0.65, 1233.80, 20.19 and 30.64) pg/g dry
weight respectively. Also the mean concentrations of the heavy elements in
sediments exchangeable phase were (13.91, 0.40, 610.57, 26.98, and 34.31)
ug/g dry weight respectively, while their concentrations in residual phase
were (16.36, 0.07, 710.31, 13.13 and 187.48) ug/g dry weight respectively.
The results show that the rates of studied heavy elements of the dissolved
phase were within the parameters of the Iragi maintenance of the pollution of
rivers and drinking water, and with (WHO), while in particulates phase was
an iron outside those maintenance. The rates of heavy elements in sediments
recorded high values in all of stations of the study.

The results of the study recorded a substantial rise in numbers of
pollution indicator bacteria (Total Coliform, Fecal Coliform, Fecal
streptococcus). Total Coliform ranged between (17x10%-160x10?) cell/100
ml, fecal coliform ranged between (13x102-160x102) cell/100ml, while the
fecal streptococcus ranged between (1.4x102-92x10%) cell/100 ml. These
rates considered as environmental and biological indicators to the existence
of an impressive levels of organic pollution, and an indexes of presence of
hazardous microorganisms for population health and organisms.
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