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The study area is located in Kirkuk Governorate along the area adjacent
to both sides of the Kirkuk irrigation project, starting from Debs Dam to
the end of Tuz Khurmatu district, with an area of about 220 kmz. It is

situated between longitudes (46°50'00” and 41°00'00”) and latitudes (38

°50'00” and 39°40'00"). The depths and groundwater levels in the study
area (Debs and Tuz Khurmatu) range between 4-36 m and 178-262 m,
respectively. Fifteen water samples are collected from well waters in the
study area, and their physical and chemical tests are carried out. The pH
values range between 6.5-8.5, total dissolved solids (TDS) values
between 1732-429 ppm, and the values of the electrical conductivity
(EC) range between 671- 2706 ps/cm. The values of the major cation’s
concentrations: calcium ion (Ca*?) between (313.60-85.38 ppm), sodium
ion (Na*) between (43.18-205.43 ppm), magnesium ion (Mg*) between
(142.18-29.34 ppm) and potassium ion (K*) between (27.99-8.28 ppm).
The values of the concentrations of the major anions: sulfate ion (S042)
range from (680-19 ppm), chloride ion (Cl-) between (692-63 ppm), and
bicarbonate ion (HCO™®) between (220.66— 77.76 ppm). As for the
secondary components concentrations: nitrate ion (NO?*) ranges between
(8.66—4.16 ppm) and phosphate ion (PO43) between (2.15-0.78 ppm).
As for water classification, the Piper (1944) and Stiff and Gibbs
classifications are used in this study. According to Piper's (1944)
classification, the waters are classified as alkaline earth waters with
predominant sulphates or chlorides, or alkaline earth waters with an
increased alkali fraction. As for the Stiff classification, it turns out that
the ion (Ca*?) and the ion (Mg*?) are the dominant major cations, while
the chloride ion and the sulfate ion are the dominant major anions.
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212.00 365 680 3
194.82 468 542 4
220.66 576 622 5
155.00 234 388 6

73.44 255 412 7
133.92 238 510 8
168.48 149 322 9
151.20 290 610 10
159.84 146 304 11
164.16 148 298 12

77.76 489 456 13
138.24 63 194 14
123.62 89 258 15

Minor Contents 4ugilill cilig<al)
Nitrate lon (NO3z’) <l sl

g bl (Ol cCag e g LSy (Manii, 2009) dudsad) sbuall & cumg sl JISET aal an cluil) (gl 2a
-(Al-Manami, 2002) Liguasll slsall 8 22919 AbaSgin gl 8)0al) 3 age yuaic

nal) Ol sliay lacY) slia jiliad) 538 (hes cAadsal) sball & il jilas (e waal) llia
-(Al-Zaibe, 2000) el)3l Lbaal dais xS el 3 Lagloldl bleall A5 ((Sewage)

(6 Js2s) (8.66 ppm—4.16 ppm) (i duball dikaia LT & (NOgY) Oosal S gl
Phosphate lon  (PO43) clawsdll &g

(PO43) 58 Gpmndall sbiall 3 dile aagy (53 JSally (P - P9) (p sanae aush Vs 3 jsieadll 2agy
gl 138 Jeatng Ldjaall cBladl) o Judd) Gaalee <Dliad (e g Poly phosphate 3V Wi «(Hem, 1989)
.(Mckenzie et al., 2001) Orthophosphate 1!

s «( 2.15 ppm— 0.78 ppm) ¢ Lo Al dilaie U1 3 (PO4S) Clawsill (ol 3SI5 ad Casglys
OBl aag Vs dacl)y Ghlie oo zilall lgie 83l dibaidl oy gl L das Yy Luaub a5 S o3
(6 Js2n) ey sall ilasll saan) Jlexiad Ll Lgd doydall cildlaall

Al dakaia b Ldgall oluall Major Cations duwid) dulud) clisgh) ad :6 Jgaal)

PO4 ppm NOs ppm Tl
1.25 8.66 1
1.02 8.12 2
1.22 7.88 3
1.68 6.49 4
1.48 8.55 5
0.97 4322 6
1.26 5.12 7
2.15 5.34 8
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1.55 5.18 9
1.4 6.42 10
0.88 4.86 11
1.12 5.74 12
0.94 6.48 13
0.78 4.22 14
1.24 4.16 15

Water Classification slual) ciuinal
L g obaall ALl Jullanl) 5 Aallas Loy Labadl @ihklly CBally Canlaill o € 22e aadioy
Al el Gl Glip€all jilas waad A obd) Ciuiea dael (aSy - JalSil uaiill gtgis Lgakaiiy
Qelsall aats L didaie DI laygye vie Lgall olud) Lualiy elll clia & pshally coluall Zuogi apaas
s Craly ((1944) Hub caial ((Gibbs) Caiial lgiay cailial sac duball s (A& Caerdiud N
.(Stiff)

(Gibbs) igias

G LS LS Jalgall o3a obuall Lla e i5all Duaplall Jalgall o Capeill laga Civeail] 138 2ay
(3 d<al) (Umar, 2024) jUady) Jshag ¢ jsaually slall g delilly « aal) Jadsg (2021) 0sals
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Al didaia b Abgal) oluall ) b Ldsal) sbiall pluasS Ao Bijall dumdall Jalgad) giags Gibbs i .3 (<4
(Piper Classification, 1944) ub ciiias

sl il Jhal DA biall 3b e eld) Loy Adped dadd) Fhhll aa) Chiail) 13 ey
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Longal) gl ggd L) Clial) Wl cde Ll Cojlie olatl (uSas adle ssall ol 5Ssg el g (el
Al 2l Llle <l Tagn ¢ Al o) CaSHl JAGT el pasions ddeldl Cojlie slatl Ao 5ol
zaladl) Jullas il AN Jhial) gy JICEY) 228 o)) 3 ¢(3) JSal) 8 LS (@) aally (C) il plige o
S olaall y51S ) L) S e A Bl ola il (e Lgud lal) cibin Cum el dilate 8 AL
54 OIKal) ) e Al aluall )51y i) s, S e dadayl L5l olaag (Ll i 525 pa oY)
(5

Primary Title

Secondary Title

CalSiom (Ca) Ehtoride (C1)
CATIONS Yomeqn ANIONS

(Piper trilinear diagram, 1944) )yl kahia .4 J<&)

Piper Diagram

,
&
o
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ped A g g 00

Chioride (Ch)

Caicium (Ca)
CATIONS Semean ANIONS

Al Aikaia b oliall (gobaassl) Jalasl) ilisl SN (el .5 Jad)
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LYY b bl Ayl Allaally dungall lig) 5815 Gu ADD) lelaY saem Ay Caiaal) 138 ae
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i) Osaly MslCl) sl gn G cuatl dangall ilin) 55 dadie G asaustiiall Gy sl Osil o
(6 JSa) Ayl Al clgY) 58Il dwally Glailad) Lea

Stiff Diagram Stiff Diagram

Cations meq/l Anions Cations meq/l Anions
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