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3 gall A0S 5 olpall ity sl Jara g )l adl da jo Lgie Jalse Barn L il dlae ) 23a
o) WS ¢(Mutlak et al.,1980)0) sasl) 5 GVl Il (e Aa3lll & gl jaliaa g 4y gaianll
Cbiaall 4als el Adee o 5 il 31 cilllad e p3la 50 4l s s ued) (0Y)
by Saall A G 483001 (1991) Rees _S3 aé (Cork&Chase,1984) <l Sadll day
O 3 Ll Aiaa o) clleal) 5 il g sSaal) 40335 e La il IR e L (S52Y) (s 5l
elall Lada (a0 2 Ja¥ 5 Lealail 5 4510 JS3 o dhilal) 6 4l Ld gy
2221l el (Grabow,1986)cs 3l ol & shill J5WaS 4y gl L 530 aladinl o3 (5 pdall @Bleind
Apa pall L S a5 g (o iy Susli J guanl ) i 2d A0 el Ly iUl A1) S
3 olgall dniall Allal) a5 dpia jall Ly Sl slsall Sl e | pdise (sl L iS5 e
sl Ly 4 il 5 Ol sl 5 iVl 8 4 mda b ) sm B3 5 50 Lol
dsmas (Ao Jayolaall (8 Laal 55 gL 4551 5l o 18l L Sy Ll (Morgon,1990)Allaiall
(Edwards etelall ;3 4 520 dda o by i 3 9a 5 (M5 O seadl 5 sV (e obgall (5 51 s S50
Lol B (5S35 Ol saadl 5 QL) elaal (8 4 51l Cllaaall 1 5355 2a 555 XS, g],,1997)
Ell Haae e IV S5 Al Jal sall A slia 31 5S35 3 elaa¥) 2 jla J okl
o i€ 138 A 51l claanall 5 A5 sl 8l Ui G Aadl) e alaie YU (5510
Jlas LB 0.7 e JB QiKY 5 L) Oad ga Syl jaias LA 4 e AS) Aal)
o) Are (30 Jlad LY ol e Al 2 & (Harwood et al.,2002) ) sl sa & hill
Ll dlae) E¥aza o o g 000 G plill jalias e 6l 25 jaY) aadiall Yl A
L A sdaal LY sle A adle sa Lae dpudS 4, 5 45 ) siaall JLY) olie A ) cuilS
liall 4 5 (1998) deles s Hossadi & WS, (Tjostem and Young,1977) 4k
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(s b Anne (8 (Ol obaas il pany s Al ola) Adlinall slpall aliaad 4y S 5 4y sbal
Led A ye L i 3 5a o Gl pde aa 53 AS) Al o (8 (s

NS A al) V) olae 8 Lo S aal 65 (1999) 4ielea s Dutka os2
Asaall Lei¥aee Gslad 5 A )l Gl el Ly S0 A gl HLY) 028 ol O 2
as g de 5 Hwad (1998)0ea = (1991) e >S3 285 Lo 7 sasall
Aagii @l A5 ,0Sl 5 A el Aalil) (e (g )iy (8 Lo s 8 4d sall oLl
(1999)4tclea 5 Karvitz a2aiul LaS | 3 sl il 38l ) (o ol slae oy
5 o=l 5 A el lalaai WOl i (e JdaSolall 8 ISD (o ]l L iy
Ly 8 o sia 4 L esotho @}G_ASJ_PA\ slall jaliadl agiul jo oA e el
a4l 5 (Improve) sazs s (A 8l sle Cidia 3 ¢ (A s Aanda i 3la)

{(1996)WHO «aiual cuus(prove) sux 5 (Semiprove)

AAlAal ol S 448 gal) Sluall Aada 6.2
Oty il 408 gall Bliall 4adla 12251.6.2

e s Jalaie pH 53 ¢ Al g andall g o5l mone Jila g o pnill llall oLl
el g (Ze¥1) Ay e Sy (Aeli all g i epall) Ay el Sl
) 43 e iy 8l Gl 2 Y A gl sball Ladba (530 paaily (WHO,1999)4 el
Clial gall ae A Sl 5 4 bl g 4 5 i) al A1 4 SV xSy sisal Lgle Juaninnl)
Clabiiall (a5 (1996¢ Ao sill 3 jlar ) g Gup 8l (5 5 S jall Sleall)A 8l ol 4y ulall
.(CEOH,2003;US-EPA,2002; WHO,1999 Jizallal
5 A L sal o) adls 31083 .2.6.2

t}}c;uﬂﬁ;\A}o}A}:\LJAJQ\_}ﬂ\ &y\.g_md.n\}c RS ‘_Ac AAﬁug;JﬂahA\Mcjmuﬁ\
bl Jeaida )y (e 350e angall s 7L 5 a5k )l Cus e Flaall 5 Lgiaui s 45 il
Labail a5l HLY olse dag Dl apsiil, (198748 1) ddkisall pualiall 380 555 ~SlU
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L 5 ALE (palaad) ) 48LYL (AbU-Al El12,1993) Gessdl ¢ Ligiall o 500 gaall ¢l 50 )<
O sl

Salinity aa gkl 1.2.6.2
ol auiiy sl oLl A lee 8 A0 Y palic (et cllll £ lias
(Macroelements) 3281l jaaliall ) LeilaeS Cana Ll Lgaliag Al dpnlul) jualiall
O3 SN (a5 )2aglle oy Sl gl ) ¢ sl ¢ G s 0l ¢ spinall ¢ gl Jadii
¢ il ¢ Gaieial ¢ aaadl ¢ s sl Jia (Microelements)acdall paliall L) cusuS $¥1
sl Sland sall 5 (s Al
Qe ddan giae A8kl § Jualan A Ledaad da 3 s Jaalall (1980) Tood —eia
a3 3 A sl e Al Sl Aglia gl g A0SH AN Z DY) e, ARSH A1 ~ Dl Jaall
Salitity Sse¥) daslall yvide Cainail Led 5 0 elall a8 il ydsall adl g & sl (e
+ SV @Y s ) 63 (laboratory staff ,1954)
L bl ) il alawa (5 )1 dn lall A48 oL C4
A Jaaill A s il (5 )1 Jasiias 5 A slall ddas 5 olae C,
L Sk A slaall bl g il prand Jasis olae Cg
cAdle ds sle Jeatt Al QULAD Jaxtid g g dpalia e o dalle ol Cy
Alia i) 5 KN A0l # DY) slall Caia 238 (1985) Ayers and Westcot el
Sila Al g AR 880k ) ¢ ASa aa Y ) (AL eS))
Sodicity A pall 2.2.6.2
oard e i 38 (5 )l ol (B bl 6 52 100 e pgd all S 8305 )
Clebosall dla) 5 i) Capa 450 LeS (5 AN jualiall jagad (8 s ) gas s il
DS e Q8 ) g0 elaall (8 a s gl 580 5 s 83 ), A Al A0 laai
A0 J8 & (e g pei Lad (¥ Jall lee Ggan ) o Ul o grsinall 5 o sanllSY
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Aty el ol e 54, il 8 dall 3182y 50 saall b gl ol 1 e A3l 4 Al
(SAR) 4 235 (Tood,1980) (Sodium adsorption ratio-SAR) a s sall abaal
(Salitity Sose¥) Asslall yyide Caiva 3} (5 A slaal) Ladla ayanil dpuliad) ol gall (10
: Gl gl (I 4 sl laboratory staff ,1954)
Ll ¢ g1l adand duulia (5S35 o 523 guall AL olsa S
A Al ozl V) Janin 5 2900 seall Ao sie ol S,
oo Vs (8 (sl Janiadi 5 500 guall 35S olaa S
bl 581 5l Jaati Al GULAL Jantiai g a 503 saall (e laa 35S i e (s 5iad ol S
a3 Ul WIS yamy B
Jaat Al L s Sl (e Aara 380 5 25 g die T M o g0 geall (aliaral dud ol )
Al Alaas 44 (1976) Ayers and Westcot & i) 2aa Gl o gl g )< G yi e
ol g 55 ey iy 1) (Adjusted SAR) aeall o3 geall gabiaral a4 SAR
e Ayl de) )l eliall daliie Jd e Adj SAR aadind 534 il 8 bl )
33l ¢ A a3 A Calioa) B ) Cdia s sl obiall uadla 33a3 b (1976)
. (Ayers and Westcot,1976)ss 4lSia 5 1S54

Residual sodium carbonate 4asiall o g peall Sl g € .3.2.6.2
~niil | l=a Residual sodium carbonate(RSC) lbaas (1950) Eaton il
Ay 5 andsmall 38 5y o A ¢ Gl SN (e Lal e doals e (s ) sl de 5
Doy asmaiall 5 o sandlSI sl (e IS G 5 e dlaxy sbaall (8 il g Sl 5 il g IS
Sl g A il g8y mhal Ao acabiadal ) (g3 Lea slaall (o8 45uii 834 5 5 p 520 guall () 0l
5 siae a3 () RSC e i (5501 sl (1955) WilCoX i 131 Lgiilis Ji5
A
Toxicity dandl 4.2.6.2
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O3S 401 LS ¢ AL ey anling LS bl gail & )5 puall pealiall (o G5 sall 2y
.(Feigin et al.,1991) <l Jaai 4008 (e 5 38 55 21y Ledie sl i 1
S Aa lall jride Caia 388 ()5 ) sall Lglaad g Lgaldialy calini dpe ) 5l Jualadd) )
(Y pake 030 JH1) sl Jralaa () B Gl (e de) ) 30 Jealall(1954)
e (UWerde 1 e J81) Jasill ddle Jualas 5 (Lilpile 0,700 JB) Jeaill 418 Juala
Olian (A s olaa (B sl S L 7 sanall 250401 (1989) Hem i ey (bl
plaain¥l mlia e 54 & Sldia 4y 7 sane can
Ggaa A o35 4te Al 58 5l ) g (P sadall oLl Aplaal (5 )5 0 568 2 ) 5ISD) L)
20,5180 ) e L) gine o il (g0 olae 8 @l 5 (g 90 V) el dulee A 1A
¢« ilfarle 92 (e JBI 38 3 aie ASAa aa Y ()(1985) Ayers and Westcot oS> WS
230 (o S) S i die 3ala A 5 yil/aile 207- 69 o S 5 (8 ACE 850l
Sl
Heavy metals AL el 5,2.6.2
oSy Al g A il ) gad Gy il sLal) 5 g sall ALEN (palaall LA ailes
O S3 a8 ARl AL O3 alaall sda JES G GSaall e G 5 Ll 8 L sas
(5.0-0.2) Lsaill (a5 5 olie (8 ALEY aladll (anad 352a (2000) 4cielen s Ao
AU yil/arle (10.005) psmedsll ¢ yilfarle (10)cpaadlc jilazle (20) wastle yil/arle
AVaale (54 )yl )
Coliform bacteria sl LSy 6.2.6.2
Ll aall (o pall clalig 3 gl sl Jlaaind o ) (1991)4delea 5 Feigin L)
Al &b g5 dialadll 5 A de 100/ 3ta 10%-107 dach o sl 5 e
v GSlgiall A i ol pSaall G Al ULl Sl s 4 sad) Lilia it s de 5 ) dall
= Lellarinl aie gl aall Juadl alasdl CVls 8 31 5Y) dals g e A SLall o) 3 gl
Lo sl dallall el 8 058l L 538y lact (1972) Mitchell 2as GllaS ¢ ) sal) ale
Je [Ada 200 o Y
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O sl 8l 4 sall olpall 4adla 2083 3.6.2
lial gl e dlaie W) <aal) (e 3 sluall due ol Laliii g Lelaad da jay il gual) <5l
Oy sise Jraai L) gaal) o) 531 (amy O W) il goall Lgaladiu Sl oy olpal dpulall

aa gl 5 AL b Y 5 Sl (anad Alle
Claaall 5l olall Cagiaat e slaie ) a3 il giall (o il A gall olall dadla yaail

b S e 32 ~iall il N P alal A A
4 )laa 5 (Alttoviski ,1962;Crist & Lowry ,1972 ;Ayers and Westcot ,1985)

Al LY L e ae Ll gl
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S| Jadl
Chapter Threg

Materials and methods Jarll B jla 531 5all 3
Materials 3 sall 1.3
Equipments and tools < 5a¥) 5336 1,1.3
Atomic absorption spectrometer Y pabaial¥) Cilidas 1
(Perkin-Elemer M.5000,USA)
Autoclave (Webeco, Germany) Bha 50,2
Compound light microscope S e (P 3
(Olympus, Japan)
Distiller (Ogawa seiki, Japan) b e 4
Electrical conductivity LSl Jua gl Ylea 5
(HEL TO Paris CSD7,France)
Electrical oven (GallenKamp, England) LS R .6
Incubator ( Gallenkamp, England ) dals 7
pH -meter (Digimeter PH21, U.S.A) aoued) Y ke 8
Sensitive balance (Sartorius -Germany) ol () 30 .9
Spectophotometer 4 gaall dualiaiall Jlea 10
(Spectronic 601 Bausch and Lomb)
Water bath (Gallenkamp, England) e plea 11
Petri dishes (Lebanon) s Gkl 12
Pipettes (Volca, U.K) Aala) dlale 13
Millipore filter paper i 814
(0.45um, Schleicher & Schuel ME 25/21 ST, Germany)
Refrigerator (Ishtar,Iraq) 4236 .15
Slides (Meheco, China) dala) =15 16
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Chemicals 4 sbasll 0 5all 2,13
Ascorbic acid (BHD, England) Sl Sl (adls 1
Ammonia (BHD, England) Lisel .2
Acetone (Fluka, Switzerland) Osil 3
Ammonium chloride (BHD, England) psisad) 2,5 4
Ammonium molybadate (BHD, England) pstisa¥l Claulse 5
Barium chloride (BHD,England ) ps okl 25 6
Eriochrome black -T- (BHD, England) - Alas S50 .7

SLIAl Gaala ol el (AUl 8
Ethylene diamine tetra acetic acid (EDTA (BDH, England)

Ethanol (Fluka, Switzerland) Jsli . 9
Calcium hydroxid (Merck,Germany) psandsll S 5 500 .10
Glycerol (BDH,England ) JsoadS 11
Methyl red (BDH,England) ¥ Qi) dana 12
Methyl orange (BDH,England ) SELA il drna 13

el 5IS 5 aell (A Gl (S Cplil— Gallis-y 14
N-Naphthyl -ethylene diamine dihydrochlorid
(Riedel-dehaen,Germany)

Nitric acid (BDH,England) el il aels 15
Phenolphthalein (Merck,Germany) cllal sié 16
Potassium chromate (BDH,England) psamlisll e S 17
Potassium hydroxid (Fluka,Switzerland) psamlisall 2S5 )00 18
Potassium iodide (Fluka,Switzerland ) pomaligll 239 19
Phosphoric acid (Riedel-dehaen, ,Germany) Sl siudll (aela 20
Safranine (Fluka Switzerland ) Ol dul) apa 21
Sodium chloride (Merck, Germany) .23 pspall 3 )5S 22
Sodium hydroxide (BDH,England) o323 sall 2S5 Ham
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Sodium thiosulfate (BDH,England) o5 saall il 5 24
Silver nitrate (BDH,England) Azl il 3525
Sulfaric acid (BDH,England) Sl HSll (aals 26
Sulfunile amide (BDH,England) bl Jilals 27
Starch (BDH,England) Ll 28
Culture media e )l Llas¥1 3.1.3
Azide dextrose broth(Difco ,USA) DS a3l Gyedans 1.3.1.3
Brilliant green bile 2 %broth Juadll alie o) jiall 3 e s .2.3.1.3
(Difco,USA)

Eosine methylen blue GOV i) G ¥ o) e bany 3.3.1.3
agar (Oxoid , England )

MacConkey agar SisSlall el e bawy 4, 3.1.3
(Difco,USA)

Nutrient agar (Oxoid , England ) g3l ¢l jall g 5,3.1.3
Sterilization ~a2ill 4,1.3

Juanindy ¢lly 5 (Moist sterilization) b aiailly dallaall 5 e 5 50 Jalus s31 i
(Difco4ass 15 saal 2l / 25k 15 Jaxuza 5 %121 5 s 4 xie (Autoclave) s sall
LS8 Aala 51 il 5 55050l Bl 5 (Loop)JSW) 5 (Spreader ) ~alll Lale 1975)
s 4 (Bunsen's burner) oo glaas afd Jxinly (Dry sterilization) Wl ageias
5)la da 0 2 (Oven)boeSl oudl) (& dala 31 clialadl 5 dala Sl (555 @lbl Cuie
.(Macfaddin,2000) 4elu 324 %2160

Methods Jeall &) )l 2.3
Description of study area Al Al dihie (aas1.2.3
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3ni 5 Bad) oy b a5 3 L b sl oLl Al ol L g Lm0 Ala) e 5
Ll yisn 5 Cl Al gl ¢ 58 aal s s Alall Lol Alall Apae law gy | slasg dae sia oS 100

A sl ann Aaall 2 @l pea Jsan adlya oladl (e el e s g

S sisa o2 01-0.5 O lehee z 5l 5 5 RV e e Ay 8 Alall dae (8 4 sal) oLl
Aal) dae a8 | Al Lok e Laatyl WS 2l 3 Wiee o) 5 ((Ali Basha,2001) =Y mhas
sl bad ole 223 (2000, sl ) Ledabosil 5 Lenaliaily Lgaia ) e 5 (2 gl Jgndl) o
48 gl olaall 422l st )l joliadl) e (5l ol 5 Al sall (5 jlaa sl 5 eVl obiag
13,0 Uaa Ul |l 435S0 e Gl jal) dilaia Flia Wl (1999,4k1S 5 i) dlall dine
b Aaally sl b ase LS |y de A Al dihie Ciesd Jelid | hes
1 JLa

sl Aaal U Glialge 1 Jsoa

INKEG Caand) gl Ak
(#) o
Adadl claladnuyly Auwlly pill ey - abudl - Adade 48
£ 6 - 1
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Saall 33yl g 3 gall Il Joadl)

sl b e 510
Ayl Glalaaia¥ls Al il - Al - Al le AR
° Lgia- J¥) Al e 2250 ’
idyiall cilalaaiay il . oS1 sy - oAbl zlial) a8 .
Adall i e
il 5 epan] 10 Dl Ay | 4
Gl sepan) 10 Spaal 43| O
dalall die aadiuy 6 = bl mas Jare 6
30/ eliall
Aalall vie aadiey . - 3k - eliall Al ,
Olyall g8y 4o’ dane
Aalal) die aadiy 6 = AY) s Jera .
30l eluall
Gl 5 ol paziny | O Jill-lead 35| 9
il 5 il aadiy 6 p100 amy Jall- leadl 48 10
Js¥l o
i) 5 il 5 gsts 5 | 11
S Al alsa il : del)y dpae il - 40 gl "
Jib
Aalall e A . Aldlad) Al Gls-dl .

) Lad e 2500 2y
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Sample collections Gliall e 2,2.3

-2004Jd5Y) o e el 5 dal e @) o gl Lhead S0V sl (e e Curen
duad Jiai 1) 52004 - Js¥) Gapd el DA culS W) A yall | 2005 -l 4
A jall Lol L8l Jaad Jiad Al 5 -2005 580 088 Hed JBA Al s jall Al
Al ) As ) culS s 8 an W Jeamd Jiad ) 5 200503 el JDA cuil<s A5
sl g i 3 il S O Aadail) S| Canall Joad Jias Sl 5 2005 el s
G she) sl Gy ey (N b gl slall Lo 5 Jiad Lil) of (e KU (383 10 520) il g
43S Laala) Ja 250 Axs (Winkler) Sy Ui dleall oda 4 Cileatind (1990, cpes
Cilexind X an€ O (g guall il Gl ddinae (5 AY) 5 A S GV sl
Caai 38 Toa gl SIS la gndll Lol ¢ Ay gl clagadll il 2 dma oulil s il
dinall jhiall sladly SM) Aay) AU e | Je 100 daw ol s S8 8 dadal
2 JSa 5 obally e o5 S je 36 il sl Ll o35 (%70) LSV JsasSl e
Climl) aen A4l G

Preparation of culture media de )l bl ¥ puasi3.2.3

aaloall 5 Ll 5 jeaall A<, cilalat N il el Jalu V1 g Cjuas
(Difco,1984;Baron et al.,1994;Stukus,1997;Macfaddin,2000) sxizall dalall

Nutrient agar(Oxoid) g3l ol a1l sy 1.3.2.3

S yaninall 4 el ailoadll Gl ) 5 4l sel) L S0 ae 5 J3ad Jaus il 13 andiud
. (Stukus,1997) 4ule 4l

MacConkey broth (Difco) SisSlall (8 e Jans 2. 3.2.3

&S el ALl LSS ae 5 e (i ad dan sl Jasiiad
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Gliell an

l

(338 10 52al) yull (e oliall o

LJA \ - vy
100 52 Aaiaa iS5y S8 Ja 250 aes i, e 250

3 ) il sl . . :
uﬁzﬁsﬁi el \jiz\ (Rasbasll clasadll) (LS M gl Cllial) (Tl )

OV 8 L S ¢ ASI o )
41l el g ) )

l

A il Thapﬂ‘ (s ll) A5Y) ila gail
l l s;\..d\} “}GJ‘ BJ\); C'_ﬂ..;)a)
Ala sl 5 s puedl WY)
J<500 A15 (el
N N e )} Faas Sile 0.45 s Q3 mad 5 G50 i)
eﬁJ}A\‘eM ce}:\...d\s}\ J
(a5 SIS 5 o gl sl ¢ l |
(AL alaalt) 51 1 J<500
‘.\3;;5\‘0})};]1 &M\ S(:).._\.AJ&‘ ¢ 4K Al CL\}“ )
Q...\..a‘)\sl\}ua\..aj\ ¢¢g)3ﬂ\cch\)3ﬂ\
(<l s clan gall

Al all L) e D) pes dleal apn g bbde 2 JSS

Eosine methylene blue agar SOV afie (s ¥l el ye b s.3.3.2.3
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(Difco)
Ll Alladl LA 48 e E.ocoli LS @il hadl e aasnl
. (Enterobacteriaceae)
Azide dextrose broth DSy i) 3 wlang 4, 3.2.3
23al) 48y ylay aal YD AV 3 A clmanall LS Je 8 Jal 138 axaiiud
C"™laial Y

Preparation of stains, solutions and reagents

Gram's stain solution ol S daua dillas 1. 4.2.3

datl Glaainl 5 (1977) Buxton and Fraser 8 sls Wl Wiy Jllaall oda & jas
Eirochrome black -T- - b as Sl dia 2,423

Gsame S o Jariul 5290 gall 35S e 22 100p0 drpall 0da (10 220.5 pak &
(1979)Lind J& (e JS3 1S 3 jusal) il Jariid il

Potassium chromate (ke 0.02)psmli sl ey S J51ae3.4.2.3

Go Qi gl Canal 3 el sl (e AL A0S 8 salal) (e p210 DAL ojpiani o

slall Jo 25001 anall JaS) 5 iy & eal) canl ) 0S5 o) ) Al Gl i J gla
Dl ) K pass 8 Call&S aadtil, (1998) APHA kil

Phenolphthalein Cpllial sidll dava 4, 4.2.3
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b QS il (9590)J Y (e Je100 (o daseall 038 (10 220.5 DA Lo st

Agaelall ula
Murexid 2S5 pall d2ua 5.4.2.3

asisall 08 e 22100k pssise¥) S e 20,2 Gams Glldy s jumald
.ej:'“]&\ 8 gﬁ Jaziinl,

Physiological normal saline solution bl sl Joladll 6. 4.2.3

aaall JaSI o ladall elall (o ALB ApaS (8 agad geall 35K (e 220,85 3L s
ol Ciliie Caddd a jal Jslaall 130 a2dii) | 3aia gall plie 5 jladall cldl (0 Je100 S
.(Cruickshank et al., 1975)4_s3Sull &l sy

Silver nitrate solution (ke 0.0141) dadl) &y Jglaa 7, 4.2.3

4ia a2 2,39 43k ey (1998)APHA (8 35Sl 44y yhall (385 Jolaall 138y
b hia 5 ey shid) bl (e Je1000 A aaall JeS) 3 jhaiall sldl (e AL 4S8
Al sl s 8 J glaall 138 Jardial ¢y 5ll) Aiale dpala j3 500

(ole 0.01) cllall (asla el (el (A BV Jslae 8.4.2.3
Ethylene diamine tetra acetic acid (EDTA)

S a5 e (e at 3,72 i3k @lld5 (1979) Lind O (e ,S3 LS Jslaal 134 jaa
1000 A axall JaS) o latall slall (e AL 40eS 8 LAl ada el Cun s el
2ol yue 2N B ) a3 Jeaia) daala 35 ge Jada o5 ey yhalall elal (g

S 5 4 bl g 4y 5l @l LAY 5.2.3

Temperature 5olallds 0 1.5.2.3
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The grownd water quality of thirteen wells around Hilla river in various
areas of Hilla city have been studied, Through the period of October-2004 to
August-2005. Some physical, chemical and bacteriological tests were carried
out . It was found that there are many variances within some water sample
means which did not match the national and international standard
characteristics.

The values of air and water temperatures were ranged between 2.0-37.5 and
17-31 C°, respectively, while the electrical conductivity was between 1580-
5400us/cm, and the total dissolved salts was between 1322.6-7414 mg/I .

The range of dissolved oxygen values were between 0.085 to 0.84 mg/l,

while the values of biological oxygen demand ranged from 0.025 to 0.081 mg/I
and for pH between 7.0-8.2 .The total alkalinity values which caused by the

bicarbonate alkalinity were between 100-920 mg /I .

The results showed that the water of the wells were very hardness. The
concentrations of calcium, magnesium,sodium and potassium were between 32-
641 mg /I, 30-701 mg /I , 32.8-618.4 mg /I and 2.5-56 mg /I , respectively.The
sulfate concentrations were ranged between 386.8-4071.0 mg /I , whereas the
chloride concentrations were between 49-849 mg/I.

The values of nutrient plant concentrations were very high which affected
with impacts and seasons , the nitrate values ranged between 0.321-719 ng/l,
while the nitrite values were enclosed to the natural limits (between 0.001-
1.35 ug/l) and for phosphate between 0.01-4.7 pg/l.

The heavy metals concentrations were between (not detected- 0.05), (0.01-
0.9), (0.01-0.96), (0.1-0.97), (0.01- 1.13) and (0.03-4.1) mg/l for cadmium,
mangnes, boron, iron, lead and zinc, respectively.
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The bacteriological contamination indicators of ground water were studied. It
was appeared that the total bacterial count ranged between 90- 7.3x 10°
cell/100ml, the coliform bacteria ranged between 0-90 cell/100ml, the fecal
coliform ranged between 0-35 cell/100ml and 0-80 cell/100ml for fecal
streptococci.

The results of this study were indicated that the ground water of Hilla city
were unsuitable for human drinking , but most of these wells were suitable for
irrigation of resistant crops and animal drinking . The statistical analysis of data
using analysis of variance showed that there were significant differences of
ground water quality between wells and season depending on the geological
nature of the land, the remoteness on Hilla river, the change of seasons and, the

quality and quantity of environmental pollutions .
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