01413, 2/ (A) £jatle 32 Aaelf cLin ol piSil] g deantigl) 4lad

The 1% International Scientific Conference on Environment and Sustainble Development
(ISCESD 2013)29-30 Dec,2013

Microbial-Chemical Field Study of "*Al-Muqdadiah Water
Network and ""Mahroot" River Intake

Environmental Research Center, University of Technology/Baghdad

Dr. SalihA.Al-Bakri
Email:albakrisal2@yahoo.com

ABSRACT:

This study was carried out during (2012-2013) on the water network of "Al-
Mugdadiah"City and the water intake from"Mahroot"River, because this study
believes of field work and investigation of microbial contamination and chemical
pollution. Some important parameters in "HZour study: Electric Conductivity (EC),
Total Dissolve Solids (TDS),Hydrogen Potential (pH), Total Hardness (TH), Chloride
(CI),Magnesium (Mg),Calcium (Ca), Lead (Pb), Chrome (Cr),Cadmium (Cd), Most
Probable Number (MPN),Were selected and examined to measure and evaluate the
levels of parameters of microbial contamination and chemical pollution.The results
indicated no evidence of microbial contamination in net and treated water in the plant
except the water intake from the river. Negative result of cadmium and positive of
Lead and variation of chrome levels. However the result showed increasing of total
hardness, total dissolve salts, electric conductivity, with normal values for chloride
and pH.

Keywords: Mugdadiah, Mahroot, MPN,TDS,TH
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; [1].5221ls
Cadail) Aty oAbl salal) (8 Ay Sall Gl Adlaiay) dlac Yl pasl & MPN 4as ()
(e Qlsha 32 e Wyl S5 Cultures <le 5,35 Dilution and Incubationiibasll
(b Anlagl) JLodY) &0 Jaad e adtiad 4l oda 5, Serial Dilution Jeledal) Cadasl)
[2].—8as JS (e Dlas g Baad adlil) 5 Juabiiall Capdasl) day
Alaall 5 A diV) 5 Apallall Al Clisns sl alaia) (e 5 Aalise calinl il olae yalae ()
Gkl (e daal) ¢ a dse il clal Badaa ulae EPA S peY) Al dglas A 5 Canca g 3
High EC daltadl 450 Sl AllalS Sl asa s Ao pdi5aS Lellantin) Sy Al 5 48Kl
Leg il dglle il siue dsa s die bl o3 7 S8 ol (Say S TDS 41 4013~
OSar A @l ) & i 8 LSl gl dale 203 Y Layy O LEAY) o3 e Eagli g
e OS5 elall 8 S Cugli gga g aaed a5 38 ollef ol ydigall Akl gl il () Ley (bl
[2].0olaall ST oLl (e g 5l 12 ()5S0 o) Jaiaall
Lo 7 same B22n s Aol yulaay Lt (Inorganics (I0CS)4s seae M sludll Cilin snd Ll
Gl yas JSE ) Complexes <l s =)y ALE palial) miad ol cle &
oy ) zling g Uil e JY) Jlad el (o Ol slal) o2 @by 251 13) 5 ) shadl) i s
LR o Cus bl Aallae (:LE& Cuati lde Ca gy Jadsall (peg celall ‘_As iy o yladll
s il aladiuB Liallee (o slaall slyall dae 5 el apsi o) ya) allaty obyall dadlaa alai cawsl
Pb u=ball «(<0.1 mg/l) Cr 58 ¢(<0.005 mg/l) Cd psaedSI 1l slall 028 Alial (45
O el OIS 13 (<0.005 mg/l) s (ae s plal (e Al Haae IS 1Y) (<0.015 mgl/l)
s 5 15)050 (5-INTU)s, 58l (<02 Almg/l) assialV) «Jiall A 558l saadll
) [3]. (A
Sl aally Ll Gaglil Ty55 Total Hardness  4iSh obull 5 jue JS& g b
.CaC0O3 <80 mg/le 2yt e Je gV o g ddial gall s sl o)cLimestone
ol Ll s¢( 375-15 M@/)cs2ar 2SI 5 puunll 23a) olaall (8 dad siall il ginnal) 8 138 e
= olal cbad) I Jaall (553 (oan cilia 63 LS 5 CACO3 a5 elall 3 yue il gicedl dalal)
[4]
Soft: 0 t030 mg/I
Moderate: 30 to 120 mg/I

Hard: 120 to 180 mg/I
Very Hard: Above 180 mg/I
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eV (e Al 5 208 Of (S Pl (5ol Gaiil A I l8e (e (sl il (51 0
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Gl sle Ll (500mMQ/ 1) s> doad Adle A sla 13 585 ) lliall & o5 5 550mg/|
(500 M/l) D5l ¥ O e (bl LA Z3LY) 5 e o (500 -25mg/l)
’ [4]. (1.5- 0.5 mg/l) st sale mllaall Qdall slall () 5 s
s sinall e Talaie) Al el Jia gil) Gl L o A ok (e EC 48k 5eSd) ddlasylans
sldl die 8 Conductivity Probeidlay) (uase"eay daul s (aliiy | JSs¥) -l
s JSV e g Slall (o8 Lol Bas g ol g L alaBY) G A0 Sl (e (8 o3 el
Al Aad I (30US/em) Tan Akl s dad (ye i kel olsall dunplal Al (S/CM)
A a5 ccmnd QBN Galy Ol dwlie e 0S5 Gl (2000uS/cm) las
[5]Adlas¥) (il i 5 iy (al&5 () g oLl 3 ) 28 A5 )
S5 8 all S (el s i ) a5 CO2JI 30l 8 pH i sonedl oY) Ll
) ol s s V535 lasa a5 (8.5 —6.5) ple IS shaall b slaa ol 5 4dle
sp e U 13 6 e Gl gl O 3 elall 0SB (g2l s e R3S a5 adde Jeasdlag
Glanal slall Aallae Jlae (8 45500 pH e 5okl o) Cun sl A il Guplial) aal
O BB pHA 0550 O g () sISI a5 olall Jlad aiail y 406 5 ) gacay olpall aind g g
[5]. sedaal) 5 aail g aaall & i Lae elall Sgli W 505 Sailly Jial) )8
O o slall B Lagd (s e et (8 1306 5l IS 3 puall (8 o spainall 5 o sandl S ags
- [6].(180 mg/l) ¢S
A 5 elall) daplall (3 50 58 colpall dadlial Loga | pdie Cl- 2580 sl JSSy
A gl olaall (8 Al B ) ey o) 5 1o At ) o palian O 5 dandaY) (any 5 (L siaall
Leaal s 23! sl gl 5% Ay Jsdeall (e il st Clilee oo i
LS (e DY) i) edglaliad) Ghalial) g el 3135 Aallal) sball oy ca 503 gaall 3y 551
Glial sl i avall G yuall ol &Sl (Water Softener wSall dusll (e 7l ¢ jaball
OS5 2SI A5 5Lall elaall () (250 Mg/l)Aedlly eladl 3 2y ) SIS 58 51 ol olaal 42l
S8 a8 e galall Wl o) LS | (100 mg/l) Ji S 55 Salty Taste sl axk <
Gl e 05Ss Apmpda 5 gemy slal) (3 2 sasall 21N s 5e e (250 Mg/l o
JSG e Jims TDS (& <l 250 o i Jedars (250 mg/l) o e 5:S i 43 Y
4 sall oluall Basa (saal LIS amy 43) 5 cclamall s (oYL 33 ga sall Galaall g aaall 5 srialV)
p ol aall olaall 3250 Mg/ SES) S (S e U 13 geslsm 2n o dpnaudl
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[6].2,) 51 (3 (aladll 8 Reverse OSmOsis (Sall paalil)
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068 e i 2 200 2 e g elaill e Aaall Jaae B aaall Aladadl ela g g e aly
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Glaias 40mM2ua sl daluw s 16 Ao a3 :Filter H Slad jall 44l Om3Gac
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Statistical (Sbas¥) aall 48k e adiai 5 Jlasl Cusluly (15855 Jeall 4850 oy sl
(MPN) Most Probable »S¥) Jwia¥) sl :aus Alls Enumeration Method
Cra Baagall & Cieagl 5 JUAY) il 8 Cuca g b jedal Llu Yl i yas Number
Coen Al 5 dabne Ll 5 uad) (e ldbanivl Jla gasill ciliml) ¢ geas 2o Jal suall
O 1S5 JS 5 @l 8 3 s Ae S e Je 10,1,0.1 G - Aad) 331 g & gal)
a5 LN 3aaal i) 1 elal) Capal - Al Jglaad) G Ler Jsenad) 815
Cuand rdclu 24 sad dialall b cedg) zelll G sine ga s daldll S0
Dxaadl 883 gl Jglaall cadie) S Baagall Slean el A 5 saaliiall ush\ ¢ liall
(9). ol 5 361 Al iaY i gall
Al Z LY 5 Adla¥) 5 s 5 gl V) S

.EC ,TDS ,pH 2} clulal s Multi-Tester 3! Sless Sl cud
22,5180 5 @ gaeaihall g 2 gacallS) il gol g ALY 3 jound) ks

Gt abid) Jslaall (50 o 2-1 Led Giliay 5 Aaad) (e Ja 25 22 ¢ 4S5 puall 0
Jiall (8 smse e a2 0.1 Sliay, phadal) clally Jo 50 (M aaall JoS3 &5 10 ) pH Al J s
Jseb s EDTA o sladll e Slsa p¥) 0l Jsladll ot (Ja T- @ a5 S50
Gl e 5 alai g Aalad) e U bl EDTA Jslse ans dad dasd il 5,391 o0
s Al Badaty g gand\ S g IS 1o A ade Cilas gr i & e

AxB=x1000

Hard LCaC03) = ——————
ardness(mg/LCaC03) mLofsample

LG Aaladl (e EDTA Jslaall aaa =A o 3)

0388 ) ol EDTA Jslae e 08 13 (88l o sl s S (35 ,02ke 0.980 =B
.(0.01 M)

Lgad) e Ja 25 ans JaSy il EDTA Jislae e anastl) 28y 5l oL o g€l o g3l i
10N o532 seall 205 a0 o (2-1) Ailaa) 2y Sl clally o 50 ) denn 438 b
Qs e alg 0.2 Al s e U N Jsad @ 13 — 12 G pH) ad i)
oy i ol EDTA Jslae oo Aal) mas, (g0 ol Jglaall (60 3 Al yaall
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5 Jaall alay o3 dalandl (e J3EI EDTA Jitaall aaa Jassr (Ssa J¥) ¢l () Jslaall o)
AL Aabeal) aladinls 1- 5 ade ilas gy o gaadlSI 38 55 ) jaT0) g ) e

A+B+400.8
mg Cat2.L-1= mlofsample
Ao

30 =il EDTA Jslaall e ille aa) ) 4881 sl cili o )S (10 3le 0.980 =B
Blank — &)l axdivn s S5l el e Je100 325 2,510 ¢ gl 235.0.01M S )
slae g del il S WL 100 I &l sl e Je 10 JeSu Solution
Aaall 5 e Jsladll e IS ey i) (0 el aaSly 3 CRBSS 4 gl gl e s Sl
G S5 5 N aas Ja L (S sedl) Ol ) seda (uad (0.0141N) Aadll <l i Jslae e

A0 Asaall aladinly 1- 51 aale ol g S (i ey il A el shadl)

(A-B)*N%35450
mlofsample

Mg Cl-1.L-1=

B

. isall ol Aalandl (e fadll G5 pan =A
L0.0141IN  dumdll il 54 e =N
8l A (e o gauallSll () ol Aal = Jla (e sasiiall (gl 5ok ¢ sl (gl

meqHardness = mgHardness/L * 0.01998
meqCa = mgCa /L * 0.0499
mgMg/L = 12.16 (meqHardness/L — meqCa/L)

JALEY) aliall (asd
sasixall 5 Flame ) i sl contl Gy 3aainall Zpallall il 501 (385 40 J saxe Lo conen
Jshll il emie JS) i suin e Ja 0555 31 Halo-Cathode U aaus 55 g sell sl il

[8] .41 25l

: A8l g g
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(MPN) il aall (ani o (1) :dsea

No of Sample 10°=No 10*=No 10%=No  MPN  Index
ID Con.=3 Con.=2 Con.=1 per 100ml

1Water Intake F 131 121 111
132 (3) 122 (3) 112 (1) 460

132 123 113

2Water Intake C 231 221 211
232 (3) 222 (3) 212 (1) 460

233 223 213

3 Stat. P 331 321 311
332 (3) 322 (1) 312 (2) 120

333 323 313

4 Stat.T 431 421 411
432 (3) 422 (1) 412 (1) 75

433 423 413

5 Stat.AF 531 521 511
532 (3) 522 (0) 512 (2) 64

533 523 513

6 Stat.AS 631 621 611
632 622 612 0

633 623 613

7 Dom.1 731 721 711
732 122 712 0

733 723 713

8 Dom. 2 831 821 811
832 822 812 0

833 823 813

9 Dom. 3 931 921 911
932 922 912 0

933 923 913

10 Dom. 4 1031 1021 10121
1032 1022 10122 0

1033 1023 10123

Samples bringing Date: 2/12/2012

s pee e Jiaiall g dgalaial) ddase olall 23k i el 5 sl cllin of (1) Jsand) (e ek
A de) cu il 2alal a8 sal SIS (1 a8 due) ) 33l 28 5dd 460 Jlaia) 2o a8 1
2l b pmlids) (3 a8 dae) V) Glie Celal i (4 s sl Gy 5 (2
Slain¥) 2l (IS8 (4 &8 due) il 8 Ul Al dalal)l clid) W) 120 ) sy
& e Tel s cilimll Bl sl (5 a8 Ausall) 58 2ay 64 ) Sl pn (3 75 e

e hiey ldia) ae daginy U glall (e b la 4080 ) ddaadll
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sl ) sla ciliad dniliasst) cilia gadl) geilis
A 2l pla cilipe A A 231 5 Adlal) 5 Ao guugd) oY) ad 1(2) dsea

Samples pH EC ps/cm  TDS mg/
1-Intake 1 F 7.9 630 310
2-Intake 2 C 7.9 630 310
3-Stat. P 7.9 640 320
4-Stat. T 7.9 630 310
5-Stat. AF 7.9 640 310
6-Stat. AS 7.6 640 320
7-Dom.1 75 640 320
8-Dom.2 7.5 640 320
9-Dom.3 7.5 640 320
10-Dom.4 7.4 640 320

e s (Ledll) elall 2alal il o g ilipall AT 5 ol slie Ayaeld (2) Jsaadl il & ekl
Dara g Sl B oa8al) Al Sl Adlasy) Aa o plii) il iy WS Al ) ddasdl)
3aly ) ae A1) Z 3B KU (5 ginall b agale g ld ) clllia Liagly | il apend 5 yiaiin)

Adlay)
LUM\ sla clic ‘_sé Z\.ASS& B sz Hé :(3) Jea
Samples Total Hardness ( mg.L™)
1-Intake 1 F 362.6
2-Intake 2 C 362.6
3-Stat. P 362.6
4-Stat. T 392.0
5-Stat. AF 382.2
6-Stat. AS 382.5
7-Dom.1 382.4
8-Dom.2 382.7
9-Dom.3 382.2
10-Dom.4 382.2

Al b daalay 5 AN 3yl o 2 srn Baainall Ciliial sally Luld (3) Jsandl gl < ekl
Al Sl i) ol A glaiall 8 a0 ey 2B 138 5 eliallly Aalal)

Ll 2l pla cilie (B 2 5180 0ol 38 52 (4 )d g2

Sample Chloride (mg.L™)
1-Intake 1 F 4.998
2-Intake 2 C 4.998
3-Stat. P 9.996
4-Stat. T 9.996
5-Stat. AF 9.996
6-Stat. AS 34.9891
7-Dom.1 34.9891
8-Dom.2 34.9891
9-Dom.3 34.9891
10-Dom.4 34.9891

452



FE PP VORI P PP NIV WKW WWRYNN > )1 1 (13, s/ (A) ¢ iati 32 tlaslf clun sl g duuntigl Ll
QJ)@.AJ@JC)ALAS&&\,&.}J\M\ slad

Ll dial sal) Cind Al 3805 (4)dsancpanidl) (o Alasiudl 3,0 s gl )

Aallall 5 dplaal)
A pal) sla clise (B o ganadlSl) (3 5) 58 55 1(5)d s>
Samples Ca™ (mg.L™)
1-Intake 1 F 82.483
2-Intake 2 C 82.483
3-Stat. P 82.483
4-Stat. T 74.628
5-Stat. AF 74.628
6-Stat. AS 74.628
7-Dom.1 78.556
8-Dom.2 78.556
9-Dom.3 78.556
10-Dom.4 78.556
b 33 LS adlall s Al Al sl ad e adi i aly (sl (s sindlls n g€l ad il
(5)Js3a)
A ) sla lise (A o gaaaitall (53 2(6)J g2
Samples Mg™ ( mg.L™)
1-Intake 1 F 39.425
2-Intake 2 C 39.425
3-Stat. P 39.425
4-Stat. T 51.773
5-Stat. AF 49.303
6-Stat. AS 49.330
7-Dom.1 46.884
8-Dom.2 46.960
9-Dom.3 46.796
10-Dom.4 46.796

oY) 2l ity el 5 sl sl & sl il siasa (o (6) Jsanll 8 il Conias
Adaall s dallall Grianldll (idal gall Cuus ~ sandll

(1) mg.L-dw ) sle e (8 ALERY pualind) 38 5 2(7 )d g2

Samples Pb Cr Cd
1-Intake 1 F 0.3038 0.1059  0.1268
2-Intake 2 C 0.3352 0.1190 0.2226
3-Stat. P 0.2952 0.1794  0.2374
4-Stat. T 0.3581 0.1531  0.2558
5-Stat. AF 0.3581 0.1531  0.2558
6-Stat. AS 0.3581 0.1531  0.2816
7-Dom.1 0.3610 0.2083 0.3074
8-Dom.2 0.4295 0.1846  0.3184
9-Dom.3 0.4181 0.2030  0.3037
10-Dom.4 0.4438 0.152 0.3000
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48] jal) Anull) ddal sally 45 )ia a gaealSI 4l S 55 83305 (7) Jsaadl S gl & yelal
(it i) 5 ASaal) ol Gamy (8 L sale g ) (8 Al pil) 3 LS o s S el o 8
el e Gaf WS Aa gansall 3 gaal) nt Wld i abia )l ad GE a8 el jaas &
Al Cla gile pa G35 Glllia o) Lo Gad el eiVare (o AlbasSll o) (oamy it gl
il Gldass i ale 05 a0 ddas hlie 8 sbiall CGISWE (e 20 e Gl al) (2any
& Aalladl s Apladll ldial sall Holad (gly Sl (o) jeda i s pSall ElIL Bl Las
%Sﬂ\ﬁ;uﬁ@b\})}déu& u!LAS, cLall JMQ)\.}&GM\U})AJ&J&}M\
Leiallad ol il g il A a0 ) 850 51 A g Sl el e 85 8 i ) 5 caane i
Jawsi al 31 jaall 4 ghaasll Clia gadll alaee (i ddadl) diial gl s ¢ g o 530030
Bty aigas Gaods Al d e Y gliad )y A& jualiall laels 4 7 sendl oo lolis )
[11] [10] .sim OS5

;Qleuﬁu‘g\

daphy tadl Sl CGua Ga S sl sm sl Lndlas Lo g e S il bl Jaadl
e bl ol Yl

Vel 8 adliil s JEuY) el se sy elall AS0a) dgiaill B b ol il clinadl) Jalal
Lo g sl 30al) (558 paliall mny 3oLy § 8 )

LSl b lall g i) (M gam (o sal JSIy Gllasallinadlly dallaall Gl 248 a2e ()
ol obe (8 Al

P - YA {|
‘;;}wu\du(;;mwﬁ\z}mw}swmwﬁyamdm\eﬁu\
\MJ;}MLA;@MLML;);Y\&_\MBA\@%

4....4\;.13 Sllaaall %) 4.\5.\.\]\ Az aLm]\ u\.\;ld GAS!\} G::_,.J\ N MJAJ‘b‘).SAy\ (:‘JA.\M\
AL § Aediall

Aol gl Agall il lee s Jlaal) 130 Alialall dyalladl 358l e 52 )
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