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Abstract

The study included the selection of groundwater from three villages north of the city of Mosul,
namely the villages of (Hassan Jallad, Ghazil and al-Khrab), with two wells from each village for six
months, with one sample from each well per month to study its physical and chemical characteristics
and determining the extent to which it can be used for drinking and various household uses. By
studying the characteristics (groundwater temperature, electrical conductivity, dissolved oxygen in
water, pH, water hardness, as well as positive and negative dissolved ions in water). The results of
the study indicated that the temperature of the groundwater is stable and had little variation
throughout the study period, while the value of the electrical conductivity reached (1738) uS/cm in
the well (5) in Alkharab village, while the concentration of dissolved oxygen decreased to an average
of (1.3) mg / liter in the well (1) in Hasan jalaad village. Meanwhile the hardness values ranged
between (842-312) mg / liter, However the results indicated that the values of calcium ions ranged
between (268-72) mg / liter, while the values of magnesium ions ranged between (69-27) mg / liter
On the other hand The values of sodium and potassium ions reached to the limits of (22) mg/L and
(3.90) mg/L, respectively. As for the studied negative ions (bicarbonate, chlorides and sulfates), they
reached (460) mg/L, (68) mg/L and (510) ) mg/L, respectively

Keywords: Groundwater, Physical characteristic, Chemical characteristic, Well water

duagall diuta Jlach dsBlgl) (Gl Gand ddsall sliall duiliasslly duilipadll cliaal) dud
Tr Aaaal) Gilgd saa)
Gabad) [Ausil) 89 [eqgi Asblaa B Laayall Aalad) Lojual)!

duadAl)
O @lsg (Ghally diey Dla un) 68 & eagall dbre Jledi (68 ED (e Adga ole L) e Al ol
G waady Aibelly il Wlia Auhy pldd Lygd S IS (e Baaly due alesg sed) dow addy Lf S e
la¥ls ddgall slaall Blha dnp) paibiadl) duha el dibaall ddial claadadly dl) (ahey Lol 401K
2 (elaall 3 A8 AUy Zamgall ilis¥) e md elaall Bpues Sumg el G5 slal) 8 el CumanSY g Al
Lhiagl) dad cliay Lod duball 530 Jlsh cogliill ALl 5diue G585 Ldsall obaall Bl days o) A duhall mils cylal
Jare (A Qi) QoS 585 (il g (B QhAD 3 (8 (5) il (B s e Sle (1738) () Aslest)

136


mailto:ahmed_sh@nan.epedu.gov.iq
http://creativecommons.org/licenses/by/4.0/

Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (136-146)

2 cyla) s & 5Vpale (842-312) o Speall a Cangl cpn B Dl o B (1) Ll 8 sileale (1.3)
A fabale (69-27) o Cangli 38 asawinal)l i) ad Ll 3l fahale (268-72) G sl clig ad #ol5
sl Ay Wl sl e Al fahale (3.90)5 A [ohale (22) 350 (M asanlisdlly asmigall clisl o caal
Sl fabake (510) 5 il fabale (68)5 il fabile (460) cualy s (binSlly clanyglSllg calignSull) g yaall L)

(sl e

S ol Agiliastl) clhual) , Aglidl) clisal) ,adsa slaa Al cilaldl)

dasial)

Bla Galle Laad Jidiy Aigalal) dmall sagad) cld Agiall cpill sl e Jsuanl) disrn zalsl) (0 menal A
Cing 5 ola Aol alal V) (3pallé [1]Ehall Gy 8 Loy (Aaldll apiy AW ol b 55lad) L)l JSLEA a2
[2] el dzylally Adgall oliall Hlainly Lginjas olaall AlalSiall 50y f5abae aladinly lelalad axeg leade Cagisl

DES g Vgl daa V) il e layg pe sl cuglig lgiliva s el (S Aol clih ) sball il e
o lajug asaageally asmuiially aguallSl Lagiady dusea) ZaY) (e dadipe o il Asall olaall 098 Gl (e
Glaanil) 3abys dailsaally Ll Aladdl) e el ZOY) Qs e Db coliall Ly e S daa)Y) @lihl) dagls
saall (Slginnal dalall daliadlly daall o hlad dS8a5 sbial) il 53L) ) Lage ddgall sbial) 3halia Jon dulSul
[3] asisal

2 glad ey (A ClisSay duasendl dajdy ol (8 Basasall Y 5815 o cpdll ol aladiul adia
& daagally [5] 5 [4] dsulidl) d8)all Glaalsally daallel) dasall dakiie J8 (o g (ases W zoamsall 2g0all 5050
[6] ledladinh many Yy (i) aladinlly il dsllia e yoas (1) Jsaall
Ol pef ShasagSila Bangs (Al duasil b ifaile Saag [5]5 [4] s Llasly Auliad) clial) cluaa (1) Jsad

-Baag 0 (Anagoned

Iragi Standard ,2009 WHO, 2011 Sl
claall
1500 1400 el drail
> >5 el Sy
6.5-8.5 6.5-8.5 el

500 500 2 o
10 200 asandl€) i
100 150 aspmsriial) sy
200 200 o

- 12 psaalis)

- 500 gl b
350 550 o

137




Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (136-146)

400 250 !
50 50 s
5 10 Sl o8

Ayl Cilaa)

el o Al Qhally dijey Dha Gua (98 slaal dadgall slaall dilially 4l liall duhs () duhall 038 Caags
el Ayl cleladialg Gyl GaheY et AulKd manty Jagal) A
Jeal) il

JSAl (B LSy 8 S (e Ofie aBlgng ChAlly Jijes Dla s (98 (o8 (98 SO L) ol o Glinall Cares

2022 all o I3 e Alaly 2021 e N s e 524l (2) dsaall (1)

BT

(Google kil A Lo slaie Yy Eald) dae) () clisall i a8 ga g g8 Auiliad 5 ) g (1) JS&Y

a8 paly [7] (B 2ys WSy Lile 0 dnall sbiay 2 IS Lelu 2ey Galf) Jodl) (e (S8 aladiul Giliell Cires )
A S5 e de 2 pladiul ciliall pes adlge 8 Cufig gl 250 daw daalay S aasin) sl 8 IR CpansY)
o Aalall daall e I il U8 @ Lt Ladge Bhall dayd Cund A [7] (3 (e LS5 B iS55 00 Ja 2

7] & 055 52 Lo g Alallg 4505 iliagadll il (goin ddadlas

138




Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (136-146)

g el SV a8 ga (2) Jgaad)

&5
N Sy

i bghaa Jshll L gha

N 43°00' 13" E "43'31°36 Dha s 1

N 43°00' 25" E "42'31°36 Dla s 2

N 43°00' 42" E "06 '31 °36 duxe 3

N 43°00' 21" E "59 '30 °36 Jie 4

N 43°00' 02" E "43'30 °36 Al 5

N 42°59' 51" E "44 '30 °36 Al 6
dE8lial)g e

o S0 Uyl o U pallly ol e 555 ped sl pailias e pga 53 ol s Al 5 Bl g
Al i) cyla) dg [8] cpaleall Auilipd Moy Al clelal) Jaa dajy sball B days bjlé Al Jelal)

(2) JSE i 5 LS 0% (24-21) s ingls <N mass % (25- 19) (i sl Sl dnys 2315 I (3) s i
v g pall L) olpal Apilaassl) g Aty 5l cilinall Lial) g Liad) 3 gasd) (3) Jgaad)

6 5 4 3 2 1 ""'zw‘

23.0-21.0 | 22.0-19.0 | 24.0-225 | 235-21.0 | 25.0-235 | 23.0-19.5 | ctalis,i
1661-1523 | 1738-1472 | 1338-1200 | 1092-990 | 1053-938 | 1015- 953 EC
1.5-1.2 1.9-1.1 3.2-2.7 4.8-34 3.8-1.9 4.2-13 D.O
757-7.24 | 7.33-7.15 | 7.64-7.02 | 7.92-7.09 | 7.76-7.20 | 7.83-7.66 pH
793-730 | 842-811 | 745-715 | 590-566 | 390-368 | 337-312 TH
248-232 | 268-240 | 192-176 | 156- 147 88-79 84-72 Ca
48-37 44-29 69-63 53-42 47-36 38-27 Mg
17-12 22-10 18-14 15-9 11-7 9-6 Na
3.56-1.34 | 3.90-0.95 | 2.90-1.19 | 3.00-1.08 | 2.15-1.17 | 1.44-0.38 K
460-405 | 450-370 | 420-360 | 410-380 | 380-260 | 320-280 | HCO3

139




Journal of Education and Science (ISSN 1812-125X), Vol: 31, No

: 03, 2022 (136-146)

64-45 53-29 68-56 46-31 66-32 37-15 Cl
510-345 530-375 450-335 480-320 420-290 430-270 SO4
21-08 32-18 18-05 12-07 19-13 26-23 NO3
0.18-0.06 | 0.13-0.09 } 0.12-0.02 | 0.20-0.13 | 0.17-0.09 | 0.12-0.02 PO4

MY S5 Ay S Al el diagll e sball 2 ) a5 dase ded b ¢ (EC) el ieagil
(1738) il LyeSl daagll sl ol g la)¥) miball cuy 3y [O] obadl Bha da) leesis olaall 3 451
o] iasmss Solo (1667) I ilomy N amasy (3) snd) b s LS (5) Ll oluad sy yaal) cilisall b o Siosuss Sl
Sl Jrmgill 08 e ilay ) Jeagall Aite l slaal [9] dubal Ljlhe dulpall il s (3) JSEN i LS
adlall ainall ge duball el Jragill s Alie dieg Aiaall e culall b anf ey Sile (1418)
A5yl Aala ) gas (slly i) g Uil oy capill Aalla 2 () 5 (5) il slia o) a3 (1) Jpas daallaly

[10] et sliall y5 5 sl ys3eall 205 Juil) lae (e gl Loy olual

245

24

23

225 225

22

21

W1 W2 W3 W4

A g paall ad) gall olsall 3 ) & Ay j3 C¥ e (2) JS&

W5 W6

1667
1553

g ] Pz g 85k | (AL g Jasa i

W2 W3 W4 W5

g 2l g sl olsal ity S G ) o ¥ 2ea (3) JS

W6

140



Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (136-146)

e siae (6 she e e 8350 Jalsadl aa) 3 o) 3 IS €Y1 ) £ (D.O) el b i) sV
53 [11] sl 3 A0 231 505 Sl il Ll sl hm g Lead) ele e ) ol 3 55 oSy
(3) e sl olea (A A foale (4.8) 5 (5) ey Sl elae (3 i [abida (L.1) e o35 ol (3) dsaadl (b oltall iy
) 5 5 3y (4) JSED 3 LS ity (5) i) obie sie il fobake (1.3) Jsne danil s ) 40 sna alial
055 Auuyaall LY olia (3 I3l S a palisil oy [11] sboad (3 A3l L) 5815 8 sl ¢ LY

[5]5 [4] oo S o il dalla e ol

4.5

35

3.9
2.9 2.8
2.4
25
2
15
15 13
1
0.5
0 T T T T
w1 w2 w3 w4 w5

W6

Y

A pada illall

A g paall ) gall e (A Gildall oS g¥) add Y324 (4) JS&
3 58y 4 Dl Lsaeal) ZOY) SNy 4 A3 ) dae g sball ciag gl (V) ad Bl s jugl) Y
oY) ad moli () dsaadl & Al bl il 8y [12] @lisylSally Os)lSl 2SS Sle aalsl g
9% (1) ) ‘ﬁ (772) Galy CYaeang (3) &) sl olaa Lﬁ (792)3 (4) &) ull olaa ‘ﬁ (702) O O Lf'\:t;‘g‘)a:\.gl\
Luhall 8 [10] A (s A bl culSy Aeiall Apae Wl sai Dls Alile Alsleie dusgaall oliall () 208 (5) ISl 8
[5]5 [4]oe IS s dyal) alasnaylg oyl Alsaia dusgyaall LY ol 2aiy Jhagall dine 3rd Jled Ghlie cled Al

} 7.2

6.9
6.8

6.7 T T T T T
W1 W2 W3 W4 W5 W6

S ) o
~ b B i B
N R w s oy N
|
—
N
Lo
tn
N
o)
tn
>
o
o
<
Mo
W
<
T
it

g jaall é‘}d\ obsal (gl () ﬁé <N ara (5) Js&
141



Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (136-146)

0o a2l asiaally agudlSH Uig) Lgaal Clig) 83 (o dale Bygum Bpusall 158 1 agiinally agud\SH isolg 2SI §yusal)
5ela b 13 dimal i) ) L) ling Bpusall Ssil) ey Gllia ) Y1 Bpesall sl oy pilaall & Gl
pspllSl) A5 lalial) Jlea) (o AL A€ ae’ Bpeanl) oyl olae s dsallal) Cilaraall Can Uy zgansall 2505
[13] psainalls

iy Ay [14] @lSI Jaill Ggan e Glad¥) e dnia Hhlie lgd 8ydive Bjgaang Spunll oliall iy o) Gon
S aale (827) A spunll e ana cialy m 3 (3) Jsanll 3 LS il ahale (842) M AU Bunll o8 gsly sl
s Jemgall Aipne Jlad Ayl Aihaial Adgall elaall 4ty 3 [15] 4l Jagi Laa 8 eibiall aasg (6) JSaN b LS
S ahake (2400-920) L g SN yuaall N saa Cangl

827
776

800 730

1 €00 580

g‘ 500

v 379
40

-3 400 323 |

W1 W2 W3 w4 W5 W6

g el ad) gall olaal Sl 5 ) 580 5 N ra (6) JSA

On Gingls WY axasg (3) Jsaal) 3 WS Al fahale (268-72) o assadl&l) ciligy) aid sl M gl colal cps b
(3) Jsaadl Sl fabale (69-27) (i ol 38 asmiiall Slisd w8 Wl (7) JSEN 3 LS i fahale (249-78)
(7) JSal) 3 LS (66-31) sl [abile o angl s ¥ anass

CishE ddhaie (8 lguyn Al ddeall sladll 56 % 50 & [2] 4l deass W Aplie aspirally asadlSH clis) il 2y
cdeasall dinae Jlad

g [16] olaall (& dallad) 4adlal (lagd AL Cany g &gl oty Apnaall oliall S 3 aspageall 2algiy ¢ asnigeall
oo (b A febale (22) I (1) ) sie 33 fobiade (6) ot pseismall iz o8 ol (3) sl b ) il iy
Cun o cpill dplia Lugpaall sbadll ixsy (7) IS8 8 LS gl fabale (18 = 8) Gan comglys ey (S5) L)
Jlad Ll dahidd L gal) slaall dinlyy & [17] lgple doan A itall dyjlie i) cilSy agageall (ol Slo Lajlsial
ainlyy A [18] duhal ellxy .l [ahale (350-58) (s lead agageall (ol ad ¥ ana ady Ally Jeagall e a2
A [ahale (340-174) 0o L il gl ) Ghashally degin s gl

142



Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (136-146)

Mol M p gl M p g geall B sl

249 240

200 184
150

Alfpda 358 5

=
o
o
-
co

83

ul
o
|
=
~J

W1 W2 W3 w4 W5 W6

g al) 2B gall slsal A gall il 5¥) N ara (7) JS&

o) dlee it 3 agigeal) seaie ae Lol Do Gaelis &al) GBI WIS 8 age seaie asaulisll o 1 asaulisi
i al zsli G (3) Jsand) 8 Al i) cyyla) 8y [19] (el Sla¥) Jlad) b i)l g0 (e Dlad (golal)
3.01 =) o Cingli WNasas (5) il sle &l fahale (3.90) I (1) il sie 3l fahale (0.38) o pssalisdl
[17]tede Joas (A @ e (52 [18] lgple oms A ilill dlia a5 (7) IS (G LS Al foale (1110
glly [20] e damall daadl Hsiall LIV)y el Dllead dams sbuall 3 GlgyKall aalsi @ Glisnlall culisy)
s\l gy ad 25l G (3) doandl o Aud) bl cls) 5 [17] ladles Liaels Leaka olall ey ciligylSl)
(430 = 295) con cangli cVarass (6) sl sle 3 i fabale (460) ) (2) ) v 53 fabale (260) o
i)y b AoV anll a1 [17] A ose ully Aelg [10] Labys (e A bl culSy (8) JSall & LS 1l faale
3 [obide (253)

Ayl EV ey oyl Algae dug yaall olaall 223 (1) Jsand) (& WS [4] ony Slig)lSall cils (a5

e o (Al dlly Hsaall LISV dually satll lgie jaae e JSI e ddsal) sbiall (1 295K daay - il
2 sl ) (3) Jsaall 8 Al il clal aa [14] A8la) audsall e Simd A0 llall e SISy ddgal) ol
Nazarg (4) il Adsal) olall (& 31 fahale (68) (I (1) sl ddoadl oliall & 5l fahale (15) o 2yl Gl
> led Al Al 8 [20] 4 Jeas Las dalis JB1 il odag (8) JSall b LS il fahile (61-22) o cngls
s [15] &ubs e il (160-40) (o lapslSll cligl eV are gl Al Jeagall diae & o])3lly dralall
[515 [4] comen Asite Lusgyaal) sliall & lasysll) A yiats (409-175) o e anall Cangls

143



Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (136-146)

[~ e T e Ry~ CR KN S R+ En e VLS R ~ e |

500

430
400

i 350 505
jg; 300 |

* 250
:_i 200 -
4 150 -

100 -
50

48]
un

W1 W2 W3 w4 W5 W6

g gl ad) gal) slral Audlad) il o) CY 224 (8) JS&

Jea) Vs (I gas0 o) oSan Al fabale (400) e ASY ol slie 4 iyl 3S) g i) o) @ b))
b i [abale (510) ) bl clig) sk I (3) dsand) b Aisal) il il 855 [15] gl Sleall sl
[18] lelaus ) i) (ha JB) glial) o3a aa3g (8) UK & LS (425-310) om ngls S anasg (6) Liall ddgall olall
Glisal) paes & Ldsal) sluall & Gl dals Cus (e 3 falile (2543) 9ans lead byl 5l caady Al
Dsdaa danb () age (6lly [B] 5 [4]dE (e sadieall dgaal) lajslat] (Byiall alaainlly copdll dalla e aed dug 2l
[15] ddsad) olaall DS (ha s () sl o daslall haleiW )y Gl

Eisli) Lagan g ey 505 [21] Alpuad) llially 53aa) Gan Beh 3 shliall 3 Tasls clully Coslil) aey 1 sl
cbul) cylal 8y [22] 48, saadl admy LVl Clasdally saeall Uy dimaall JSLal (e all i gd oLl
(24-09) i Cngly N amass (6) il Adsall o) (3 1 fahiale (32) (I 3SLA Uy ) (3) Jsandl 3 dindl)
S fabike (3) e il 3815 5elams o s [17] lede doan 3 il (g o) il o3a 2a3s (8) JSa b LS
Con o235 dial Ausgpaal) oliall ity . il faale (47 - 1) G led il o cangli Al [10] 4y bl djlaag
b il Sl paleasy [5] 5 [4]

& WS (0.17-0.08) o2 mnglii <V arasg (0.02) ) Slawgall 5805 (mleds) (3) Jsaad) A il cuiy @ Slaugl
Clasgh IS Lgaa s Ay ddoal) sbaalls dlasaall ol il 35d eV o ciliusdll iliia LG s (9) I
(0.54-0.23) g cliusdl) cNane cangli lls [15] lge domn ) ilill Ayjlae i) ode axis [23] asanadS)
- Al [alale (6.80) 252m0 led Clbussdll o caly Al [19] Auhs e iy 1 faliale

144



Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (136-146)

0.14

0.12

=
=
]
o
[1EY
[1EY

d 0.1 0.09 I
0.08

W1 W2 W3 w4 W5 W6

A el adl gall slaa b il gl il 5ol asd Y2 (9) JS
claliiiay)

Wlel 3gaal) cjslad 3 (6) 5 (5) considl slia Lagads o A 23UV (o Anipe dand 3 Auugyaad) WY1 slia — 1
[515 [4] U8 00 et crmsd)

sluall ‘»ﬁ Sl CranSo¥ ) A L_é S alads) el — 2

gl sliall & il ySlly ligu)lSal) ligel wd g sl — 3

Ry K

Gaaall it [y daaa dupte [ Aaaall Blsls spis Alsilae b Augll Aelad) L) [ Al syl ) esklly Sl
iyl Clasadl) chal ) agiselany J doslsiall pgaca e (555l

J.\LAAS\

1.Ismail, M. M., El-Naggar, A. M., EI-Gammal, M. I., and Hagras, A. E. (2021). Drinking water
quality evaluation of hand pumping wells using water quality index and standard algal toxicity
testing in Mansoura and Talkha cities, Egypt. Baghdad Science Journal, 18(4), 1181-1181.

2. Al-Hamdani, A. S. A., Kaplan, A. Y. H., and Al-Saffawi, A. Y. T. (2021, September). Assessment
of groundwater quality using CCME water quality index in Caracosh distract, northeastern of
Mosul city, Irag. In Journal of Physics: Conference Series (Vol. 1999, No. 1, p. 012028). 0P
Publishing.

3. Al-Hamdani, O. Z. A,, and Al-Saffawi, A. T. (2021). Assessment of the quality of groundwater in
the Lower Sherikhan area, Nineveh Governorate for irrigation purposes using the pollution index
model (Pij). Assessment, 8(8).

4. WHO.(2011).Guidelines for drinking-water quality - 4th ed. chronicle, 38, 104-108.

5. Standard Specification Iragi (2009). Drinking water, Iraq. Second modernization, no. 417, the
council of Ministers, Central Apparatus for Assessment and Quality Control,7 p

6. Humadi A. j. (2021) Estimation of the water quality of selected wells from eastern wasit
governorate for different human uses JESCS 17(5) :47 -64

7. APHA, AWWA and WCPE (2017). "Stand Method for Examination of water and wastewater
American public Health Association , 23RD ed., Washington DC, USA.

8. Shihab, H. F., and Kannah, A. M. (2021). Assessment of the Water Qualitative Characteristics of
the Tigris River Passing Through the City of Mosul and Calculating the Water Quality Index
Coefficient. Rafidain journal of science, 30(3 A).

145



Journal of Education and Science (ISSN 1812-125X), Vol: 31, No: 03, 2022 (136-146)

9. Khether, S. I., Khalaf, H. H., and Hassan, I. T. (2019). Measuring Total Dissolved Solids (TDS)

and Electrical Conductivity (EC) in Domestic Wells Water in some Regions of Mosul
City. College Of Basic Education Researches Journal, 15(3).

10.Al-Youzbakey, K., and Sulaiman, A. (2020). Ground Water Quality of Selected Areas in the

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Northeastern Mosul City and their Assessments for Domestic and Agricultural Usage. Iraqi
National Journal of Earth Sciences, 20(1), 107-126.

Al-Sarraj, E. S. Y. (2020). Qualitative assessment of water of the Al-Khazer river between Mosul
and Erbil city. JOURNAL OF EDUCATION AND SCIENCE, 29(1), 135-148.

Al-Maryan, A. Z. M. A. M. (2021). A comparative environmental study of the characteristics of
the marshes of southern Irag (Basra and Dhi Qar) in light of the determinants of drinking and
other uses. journal of sustainable studies, 3(3).

Al-Araji, K. H. Y.(2019) Evaluation of Physical Chemical and Biological Characteristics of
Underground Wells in Badra City, Iraq. Baghdad Sci. J.16(3) : 560-570

Sharmin, S., Mia, J., Miah, M. S.; and Zakir, H. M. (2020). Hydrogeochemistry and heavy metal
contamination in groundwaters of Dhaka metropolitan city, Bangladesh: Assessment of human
health impact. HydroResearch, 3, 106-117.

Jaafer, A. J. A. (2020). Al-Saffawi (2020). Application the logarithmic water quality index
(WQI) to evaluate the wells water in Al-Rashidiya area, north Mosul, for drinking and civilian
uses. Plant archives, 20 (1): 3221-3228

Arega, T. (2020). Sodium and Potassium Analysis of Drinking Water Quality Assessment and Its
Health Effects in Ethiopia: A Retrospective Study. J. Oral Health Dentistry, 4(1), 261-266.
Al-Saffawi, A. Y. T., and Al- Molaa, Y. T. (2018). Quality characterization of groundwater by
using water quality index in Al-Kasik district Northeastern of Mosul City, Irag. Int. J. of
Enhanced Res. in Sci., Techn. and Engin, 7(1), 76-81

Al-Saffawi, A. Y. T., and Al-Sardar, N. M. (2018). Assessment of groundwater quality status by
using water quality index in Abu-Jarboaa and Al-Darrawesh Villages, Basiga subdistrict,
Irag. Int. J. Enhanced Res. In Sci., Tech. and Engineering, 7(6), 6-12..

Najah, Z. M., Salem, B. A., and Aburas, N. M. (2021). Analysis of some bottled drinking water
samples available in Alkoms city. Journal of Academic Research (Applied Sciences), 17(1), 22-
25.

Talat, R. A.; Al-Assaf, A. Y.; Al-Saffawi, A. Y. (2019). Valuation of water quality for drinking
and domestic purposes using WQI: Acase study for groundwater of Al-Gameaa and Al-Zeraee
gaurters in Mosul city/lrag. J. Physics: Conference Series (Vol. 1294, No. 7, p. 072011). IOP
Publishing.

Pace, C., Balazs, C., Bangia, K., Depsky, N., Renteria, A., Morello-Frosch, R., and Cushing, L. J.
(2022). Inequities in Drinking Water Quality Among Domestic Well Communities and
Community Water Systems, California, 2011-2019. American journal of public health, 112(1),
88-97.

El-Naga, A., and Al Raei, A. (2021). Assessment of Drinking Water Quality Index (WQI) in the
Greater Amman Area, Jordan

Kannah, A. M. (2021). The suitability of groundwater in Mosul city for various civilizational
uses. JOURNAL OF EDUCATION AND SCIENCE, 30(5), 54-65.

146






