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I nfluence of sewage water on the water quality of Diyala River in Baqubah
City

Kareem Hussein Khwedim
Department. of Chemistry, College of Science, University of Diyala. Diyala-Iraqg.

ABSTRACT:
(10) Water samples were collected from Diyala River within Bagubah City, in
addition to two water samples, one sample from Diyala River before Baqubah city
and the other one after the city. (4) Sewage water samples were collected to the

113



124-113 disiall 2012 ¢1 222)) {53 J.B.n 4‘;‘;11.” 4.15]).1.” 4.[;.4.”

influence of sewage water on the quality of Diyala River which is discharged
directly to the river without treatment, sampling campaign achieved in February /
2011. Chemica analysis were conducted to measure the concentrations of major
contents & trace elements (Pb, Cd, Zn, Cu & Ni) to estimate the environmental
situation for Diyala River and its uses for different purposes. The results reveaed
that the water samples have high concentration of some major contents especially
(Mg & Ca) whereas the sewage water has high concentrations of (K, SO, & Ca)
according to the drinking water criteria of (WHO),

Sodium Adsorption Ratio (SAR) in the water samples was less than (10) & it's
suitable to use as irrigation water according to their Sodium content while the mean
of total hardness (TH) was above the international limits according to the drinking
water criteria of (WHO) and Iragi limits, therefore it's classified as hard water,
Water type for the most water samples was (Ca- Mg- SO,— Cl — Bicarbonate). The
comparison with drinking water criteria was done to see the possibility of using the
water of Diyala River as drinking water as well as the obtained results compared
with animal’ s drinking water criteria and with the irrigation water criteria.

Some trace elements (Pb, Cd, Zn, Cu & Ni) were chosen to measure their levelsin
Diyala River; the concentrations of (Pb, Cd & Ni) were above the international
limits according to the drinking water criteria of (WHQO) whereas (Zn & Cu) were
under these limits, the increasing in the concentrations of some trace elementsis due
to the sewage water & domestic waste which discharge directly to the Diyala River
without treatment.

Keywords: Diyala River, Baqubah City, sewage water, mgjor contents & trace
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adial Al JUall Sy (4 Jsaa) cdallall Aaa )
e e S8 55 (0.013 ppm) oS 5 Jase S 31 (Cu)
(4 Js2a) dualladl dniall dalaia Ciliialge 5 daa yed A
lenlitil ae (ZN & CU) graic 385 (aliss) 35y
3 A Al 8 lgllas 5 ) sl Cijall ol b
sl Ae (0.93 ppm & 0.13 ppm) LeaySsi Jona ah
5] Ay e 4580 LaaiS 55 (ge Jil
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545 (977 ppm) duhall e & A 3 pual) Jaxe oS
i Vol ge o san ol Jaxd) o e
Glaradl) 5 4l daall dadiie cues (500 ppm)
IS Byuaall 228 21335 (3 ) el slsal 28]l
535 o) (12 -10 -9 -8 =7 —6) cli_all 8 1oy sl
e Ll oLl e 3 sl psendlKl) lis) 5805
IS 3 punll

- o

A 50l A g5 (1 Jsxa) <[3] Slaras

e s B
ilae e alaieWh A 8laS g juel) Aapa I a0t o5
:[16] & (Korolove, 1955)

anions
cations
tole JSG oLl dpe 3 uilS
Na- Ca- Mg:Ca- Mg- SO, - Cl Bicarbonate
Mg - SO, - Cl Bicarbonate :<SO,4 Chloride

DS

pH

4 gl cligh) -2

Al Lyl 5 (POs & NOg) (e S dilas (g5
Alays (18 ppm) (NO3) 385 Jaxe IS iyl i€
daiall dabie Crua oyl olae (& ol e 55
(1 Js2a) (50 ppm) MLl 5 ddhall lasaally duallall
Al (12) Al 8 (NOsg) 05— >S5 lae La
Al gt Al e eill )3 233,30 (188 ppm)
Slandl 5 Jaal) Gaalus 5 caladaid) Jlaaiad ) 32l
OLS a3 ([B] oAV Ll culalasi uY g dpiall
Sl Oy el sl & (0.31 ppm) (POs) 385 Jame
el 545 (3.24 ppm) (12) duall & (POy) os¥ 385
(POs) 385 Jame (1 Jsan) el oladd laasall (e
O (4.4 ppm)aaall iuhall & aall Copall sl 8
) Cipa Vol e 8 I3 5 S5l e
385 Hslatyaxd 5 [5] 4 [17] s (5- 50 ppm)
sl )k e [18] s (3 ppm) —— bl ilan i)
Ostaall (Jadd) aalua (Al 5580 aal) Gyl
obas e 05S5 Agpll Gllladl) (e A5l Clapaadls
[19] s (POy)
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[7] A [23] saaiall sl B 4y ) Leulll clialgall cua cilijgal) Ciydl Aaglall . sbual) Ciziuai :(6) Jgaa

@lijgal) el (ppm) Aaslal
2860 2 I [oalsal sua 1000y 8
Ugiia 3000-1000
7150 2 ) /U5l A 5000-3000
aa diga 7000-5000
10000 2s ) /&) Usia ye 7000 (e S
12900 as I [aley!

[7] A [24] 0 ol Tl cliaalpal :(7) Jyoa

(Janall) sl Ayl @Y sl Basgl sl ol
0.94 0-3 d¥m E.C. Salinity daslal)
754 0-500 ppm TDS
138 0-20 epm Mg A gall ciligy)
5.7 0-40 epm Ca Cations
2.7 0-0.01 epm Na
------ 0-10 epm CO; anions 4lud) cligh)
1.6 0-20 epm HCO;
4 0-30 epm SO,
2.6 0-2 epm cl
0.2 0-2 epm K Nutrients cbdal
0.31 0-5 ppm PO,-P
—————— 0-5 ppm NH4-N
18 0-10 ppm NOs-N
—————— 0-2 ppm B G AY ciligall
7.5 6.0-8.5 1-14 PH Miscellaneous
0.84 0-15 = SAR

Ll s Capall sl 8 4%l (1.7 ppm) adasa &l
Aaludl jpealiall (e (Ni) 22 (5 ds2a) ¢(1.49 ppm) [T]
olall (8 M3y (Jle 585 QLS Glsaally Gl
JSa) L[23] gl clllaill Aa @S V) ) dagphal
3 Aniall Glase 8850 paliall a5t s (5

122

035 ) duball e & (Ni) 385 Jame il s
s yed (B onS Jane slady el (4 Jsas) «(ppm
O opdball Cupsll olae Glinalsa 4 4daaas (0.03 ppm)
Al a5 .(0.02  ppm) dldly dsallall daall Aalaia
3 aaall Cipeall sbia 8 4525 e (Ni) Jone i 320
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Y are Gl cpa A (P, Cd & Ni) L 5 paliall
el lialsall Crea Va2 e J8) (ZN & Cu)
il Oyl W olad A pallall daa WA adaie chla algay
e Augyndl aall Gipall sl & dnidie @Y ane
) Cipall slie dallaas oomgs Al il ¢y
e olaad Ll Il s ) gl (18 il il
s e Tl Lol ) e sl G
o das il Gl JES ) G Sad) e 3 gl

3D Aluludl DA e Al ) JSG Gl
sLaal Fopnlidl) lialpall g Al dadyal il 4 lie (e
el slia o aa Aallall dsiall Aadaia (e Byabiall oyl
oalsal) il Dl Lol LS laady) oy dalla
G A e el olie ) 5 Aasladly YY) Bla3 jad
(TDS) A A3 Y (o olsall Wi (g5ina s

:JJLA.AS‘
bl 5501992 SLs Je ¢ Jalal) A

Odale Alu) (b Hedolae e o 4y
Sleall ¢ ALl ol 5 day Tadsill 355 2
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el Jau) (3lalia & dugpaall yualial) 3€58 50l Jaadls
st o A3 Lale cdysiay Ade (e (b e zood 22 )
aliall 585 Y lisiall g papal (log) S pal
ol Dlie & ¢kl

i gyl sgill olpe aladi ) A plSa) Adjee ()il
olaall Gt e Allal dusfyl) il 45 lie 23 il gl
o Al Al Clialsd) G dagld) e lalaie)
Calsrll il AaBla Ll 2ags (6 Jsaa) saadiall sl
(TDS) — ¥ 3l i
A5 (7 Js2n) @l olad Al Bldialsall aa A
oY) e Walgine Vsl (o)l Lgaladin dada Heil) ola )
IS Cliaalsall Gl WyS 5 jslaiy 3 (TDS) 480 4503
¢l (NOs) wyill (s olpall (g5l Apuailly JLall
O ) olae (g5t amy 3 Lia) liialsall Gl jolay
Sl 385l iy aall Capall slua 1 e ol
05 Bydlie sedl) () (B A (2 dsaa) @bl e
alle

il gl Alie s

relalisiay)
Lt LSl 385 ) am el Al il e
Wb 585 g Apghny Linse (e gaal) Ligasl LS a3y
llladl) 5L Gy I3 (12) Agall A olaidl s S4)
i o ) Cipeall slsa Cippent (e ¥y dgpad
Jie el ol (4 QS (s 30l ) 3 358l (Ml
Cipall slie A Lgialy) e 38153 (Ca, M@, K & SOy)
Lonshall daplall 580 (e Slmd L gl ) skl sl
O LisS 55 ally s e e Bhlia L3 jpaall
Gl ge Hlae a5 CubaaeVly puall Hhaa g
slae b Sl A1 hame (585 o (Saa il p5edlS
Aalugy sl dllil Jeans il A1) llee agi il
graie 33 daii e (I g olae axi . gl ol
ouilly Lal olaall (b 3puall s ) (Ca & M)
Jalie g d 288 A bl 833 diaall )30 jaliall
slae 8 e ana cuilS 3 daaly 30l (Pb, Cd & Ni)
Gliaalsall Coes il ol (8 eV ane e (et gl
daall dakiie (e bypbiall opill sl Ciliialge s Gyl
Copall slie (8 eV ana 3aL) e Lelaly) (el cAallal)
G 385800y 8 olaall Wl 8L g Lae aeal)
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