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Received: 15- Apr -2024 The study area is located in Kirkuk Governorate along the area adjacent

) P to both sides of the Kirkuk irrigation project, starting from Debs Dam to
Revised: 17- May -2024 the end of Tuz Khurmatu district, with an area of about 220 km2. It is
situated between longitudes (46°50'00” and 41°00'00") and latitudes (38
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ceepte une °50'00” and 39°40'00"). The depths and groundwater levels in the study

Available online: 01- Jul — 2025 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
Keywords: study area, and their physical and chemical tests are carried out. The pH
Kirkuk irrigation project values range between 6.5-8.5, total dissolved solids (TDS) values
Hydrochemical between 1732-429 ppm, and the values of the electrical conductivity
Groundwater (EC) range between 671— 2706 ps/cm. The values of the major cation’s
Cation Major lons 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 (SO4?)
range from (680-19 ppm), chloride ion (Cl-) between (692-63 ppm), and
bicarbonate ion (HCO™3) between (220.66- 77.76 ppm). As for the
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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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-(Al-Manami, 2002) Lguasll slsall 8 32915 AbaSginglll 8y920) 3 aga yuaic

dpnall Ol sliay ¢ jUaeYl olia sobiad) 03 ey chaisall sball & il jolas (e wael) s
-(Al-Zaibe, 2000)  oel)3l) Jalaall A ANy el 3 Laglgalll clleall 4335 «(Sewage)

(6 Js22) (8.66 ppm—4.16 ppm) ¢ &byl dibaie U1 8 (NOg) Gsel 5815 sl
Phosphate lon (PO43)  cilawsdl) &g

(PO4?) s dunudall obuall b ale sage (53 JSally (P*5 - P3) ( aae aush clla 3 jshesdll 2as

sl 138 Jeaig Adiiall cBladll ol Jusl) Gealee cDliab (10 a8 Poly phosphate ) Wi «(Hem, 1989)
.(Mckenzie et al., 2001) Orthophosphate |

s «(2.15 ppm— 0.78 ppm) ¢ Lo dubyall dilaia LT 3 (POs3) clawsil) sl 5815 a8 cngls
Ofl aag Vs Ay Ghlie & zilall lgie s3aldl dikidl oy gl lead aas Yy Luaul a3 3SH o3
(6 Jsan) cles)3all A8Lasl 5aan) Jlanics) sl lgd Aoyl illleall

Al dikia b Lbgall oball Major Cations duwdyl) ddlull clisl) ab :6 Jgsal)

PO4 ppm NOs ppm z sl
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 4.322 6
1.26 5.12 7
2.15 5.34 8
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1.55 5.18 9
14 6.42 10
0.88 4.86 11
112 5.74 12
0.94 6.48 13
0.78 4.22 14
1.24 4.16 15

Water Classification slal) casial

Leatifig obaall Aibuasll Jallail) 3l dallas duan dalall @hhlly GlEblally Canlaill (e € 230 aadig
Sl elal) 8 aal) ClsSall alan maat b sball Ciiead dadl aSis - JelSiall il Lgingty Lgalas
Jalsall a7 Lo dihie DA Lygye vie dgdgal) obudd) daliy sldl Clia 8 skally colall duesi yaas
i Caaialy «(1944) Lub caiias ((Gibbs) chiad Lgiay Cailial Bae daball oda & Caeadiud S
.(Stiff)

(Gibbs) i

@5 ST LS Ualpall 038 ol 2L Lo 85350 Fumalall Ualpall o Cipell Lage Chioctl) 138 3a
(3 dS.JJ\) (Umar, 2024) )LL;}!\ djhj 6J_5Ml\j slall oy d;:\.oﬁb sJi,\'ﬂ\ M} (2021) Qg)ib
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(Piper Classification, 1944) _ub il
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AsSS (5 ol dpdlaall dalaiall 8 ddsall oluall dilaaiSy yugl) (ailiadd) ants
Lngal) gl 5 ) Gl Wl cdeladl lie oladl (uSas adle 8l olail (5Ssg cAlladl s (el
Al il dudle il 1agas ¢ il o) Sl Jial el padiens delud) Clie alail dide selills
zalad) Jullas il DA Jhial) meags JISEY) s3a o)) 3] ¢(3) JSal) & LS (@) waally (C) il plige o
Sslal) slall 21yl ) Bl S e daaf Bl slie L) o Lgud slall Cidien Cuam (Al didaie 8 Al
54 OKal) Dl e Loglall slall x5Sy 5aild) iy SI aa da)) du5l8 oliag cliglil) gha B2b) aa ()Y
(5

Primary Title

Secondary Title

CalSiom (Ca) Ehtoride (C1)
CATIONS Yomeqn ANIONS

(Piper trilinear diagram, 1944) 331 jul Jakia .4 J<all

Piper Diagram
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ped A g g 00

Chioride (CD
CATIONS Semean ANIONS

Caicium (Ca)

Al Aalaia b obuall (gobaasl) Jalatl) il ASEN Jdhadl) .5 J<A)
(Stiff) Ciiw i
LY ol zalal Augdhyl) ALy Lamsall lig) 3815 G AN HlelY am Aliwg Chiatl) 13 aey
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Stiff Diagram Stiff Diagram

Cations meq/l Anions Cations meq/l Anions
12

Na"K Na+K

( . I
Mg

Na+K, Na+K

Ca( 03+C03 03+CO3
Mg

Na+K, Na+K,

Ca( 3+CO3 03+C03

SO4
Na+K Na+K
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Stiff Diagram Stiff Diagram

Cations meq/l Anions
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