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The Environmental
Suitability of Canaan District
Well Water and Its Suitability

for Human Use
ABSTRACT

The research deals with determining environmental
suitability by studying the chemical and physical
characteristics of (12) groundwater wells in the Canaan
district, most of whose depths range between (17.9 - 24
metres). The study of the characteristics consisted of the
main positive and negative ions to determine water
quality, and through the results of laboratory analysis of
samples taken for the wells. The samples selected for
the research area, it showed the significant change in the
chemical and physical properties of the water, and the
extent of the possibility of groundwater contamination
in the region due to leakage from surface sources of
pollution, based on the geological, hydrological and
hydrochemical conditions of the aquifer and water in the
region. The research showed that there are areas of
pollution with increased concentrations of most of the
elements are below the permissible limits for human use
in most locations in the region, and wells 7, 2, and 9
were identified as highly polluted, and wells 10 and 11
were suitable for human use. Several maps of the
research area were drawn showing the distribution of
groundwater wells in the region, as well as a statement
of the chemical and physical elements, to take this into
account when planning a new development project in
the region so that these projects are not sources of
groundwater pollution.

© 2024 JTUH, College of Education for Human Sciences, Tikrit
University

DOI: http://dx.doi.org/10.25130/jtuh.31.2.2024.12

Sl Jlariadd lgiadua sy S Ll JUF sbeal At daidial)

Ala¥) aslell Al AAS /o daalas fud) (gala (pppes
slaal iy () V)] ALl A8laasSll ailiadl] Zulpy DA e diull D) pas3 Gl Jols

pailadll uhy @iy (S e — 1V.4)onbe Wileel alies 7oy b€ Lali b Ldgal)
Glial (ol dalail) il (DA Gag colall ey wanal Llludly Lisgal) el linYL
Ailsailly Adlbal) (ailadl) 8 Sl uadl) i 38 all dilid gl LU s3salal

ARR



http://www.jtuh.org/
mailto:nsreen.ge.hum@uodiyala.edu.iq
mailto:t-jtuh@tu.edu.iq
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.25130/jtuh.31.2.2024.12

YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

iy (shill dndacdl jobadl) o apuil) il ddaial) 8 dadsall olual) g Jlaial (saag colaall
a8 cAahaial slually Aol OBl AilueSy nglly daaslsyuglly damglonll Cagplall Lulad e
& @ zsanall gl e ualiall aliee CSH wn Gighll ghlie dlis b Gl el
Vg g e &gl A5 57 i 8 s dahaiall 8 adloall abaae (& (5)dall Jleatiadl]
&t Ldgall obuall JU aysi iags daad) dalatal LA Bae awy &5 Mg gyl Jleaind 2L
uta Al gl Lulatil e ol eyl Aibilly el jealiall ol Ge dcn Zalid

gl ol g jalian cle g pall o3 ()5S Y S daaiall

23\5‘9@ bl..'u 3 Jl,l\c Q\,ﬁ 3 2\5\5*3\ Z\.A.‘\M\—CL“\&A\ Gilals

Gaanll (gylail) U —: Y
L e o) clujles e daalil) dawla) JSLED (e sluall Cigli 100 aat — 14 aalall—
5 olaall g Al iy chpandall bl jaliaa ) djially dpelially due))3l) lslal) Caipuais
geal) paian ak Luals L) Eiglh elya e i) JUadY) Cansal sy, Lgasamiy sbiall 4al (10
A Dol 4 asladaieg alladl Jss dan 620 1Y) i)Y g L caliaa 8 alyily Adsn ciladaiag Vs
LA (e Ao gana Lgie Gl ) Chaisall Baniall adY) Ctied 03] (Ko Lo MY Aglaa b ddul
Ao Ay ACES Eiglill jglig AY) (canndl adat o Allall Jeo cadlidly lgas 3ada cilala)g
s 3hlily aall claass Joa Liagead Slay) Laliall ¢ Lay Lalias e aulil) 08l el
Glan) ) ool 28 Gopdiall ) e Sliraadlly Sliies¥) DA Allall sag s (3 eliall ol
Blall o)l el 13g] OISy (ggnll adasnag lacy) A dugually Laslaally daslisadl) ciliaal) & s
IS Jadi G5 Lisa Dgunl) 2alail) e wuaall 8 Ll IS (01 sl e Cm ilShiany Ly o
e Ladyy ) alladl Usif dgasl 1A e Wia) o] dacd disa o cilS dale £yl slal) e lae
daall Glalelly Ll (Ao Wjha) hads ) diali @3 () sl da) e Led dslal) aiagy 45l
hae Giay (o3 Basiall wd¥) Lia U8 e VAVY ale 8 asalls alggSin) saige sliail Lgaal (e oSy
c Caghill Al Lgaaly Al CKE e
g_"ai:\ b o duad) Ao Hgnatim:dual) ASEa — ¥

¢ bkl 815 G g U)o QLS daals Jl obae (Sla3 Ja—)

Aaliia U8 (e deguingall duallally dodaall 0l Cladadll Gl dml Hll slae cijslas Ja—Y

Chaalal) daall

Syl Jlaaiay i€ Lals Hl) ol Ladla (520 8 LY

YY.




YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

Slad ccliglal) 5815 s ¢ Uiyl e Plad Glai€ dali Sl slae Gandll (ajid—rdaal) dudap ¥
daall daliie o (e de guingall dallally dodaall i) Chaaaall GlaiS dali HL) slae jolad (e
L) Jlaniedld LgimDla axe s duallall

LAl dakaiall & Aadsall slaall Ciglill §yphad b o Capatll ) Aabiall Cargs —idubl) Cia— ¢
b Aplie (Eishill liads Bagasall slaall duegi daaad (e Dad (lgd Jolall alanly Leall aiill Pl
sy Gldealgall o3gd Lgikilas (530 Gl duallaly Lodaall danslidl) Cliialgally Cladas pa sbaall cBllas
b d) Gyl eV Lt sluall Ladla (520

—:éuanl) ddhaia 3gan—0

= ££.£Y0) Joh Jadg Yl (CYY.ET OV TLYY) pape il (o (I Canl) dilate i

Al Qe yang 4 Bl ghall 8 sl Jedl 390n (e Ganl) Aihaie g . By ( °££.0A
Zalaie 2025 Ll 5. 5pe0 Gaali e Lol ¢ Ll Ly Lonssls Tan SIS0 sl Ly vie sl
¢ dagias el ) 50 Jady ¢ dagha eliadl Aalill Geadll alsil (aal oy ¢ o€ Laly Caadl
Gl e asag ¢ (Joa Abiladd osiall ghall 8 adn Ally ¢ (2 G O ¢ Hlaall ¢ Gy ¢ olaS
iy dddlae Qgiall (rag dagansll Lali daalakall eliad Jledll (g jyge Lali il ey g0k daals
Gob Led s (Al Gyhll aal Lal aS(VF) dosien sl 3550 (o QlaiS dali 3850 ampy() )ddanjas
G S(Y7) okt ) (Gl Jolos <0laS) Gy o5(70) s 5 (it Syl oS s
Laiga (( YETYYY) Lgialie goane dly Zaklaa(¥r) (ro olai€ Aali (sSiic ik daalally Aalil) Luyy
delgas caliaid Aalall) agandl Ll (TAgact + ) 0caile st ihiangad Gsmn &) & ). YaS(10A) dalay
YOXY/ NV YE=Y XYV /6 e saall i€ Lali 5l sleal Ayidall ciliagadl)

t b LS Lagia Cilshd sae e alae¥) & Gl Cilaal ) Jgeagll dal e diaal) duaglia—
Lo ald A Clasgad) o slaie) a5 @lld 8 HLYL dlaial) 2yl clilully clagladll pan )
Lasuing lgdacs aanlill adlse aan &3 Cas L (b ddadlae 8 Ldgal) sbaall Dpae 8 dnglgaad) dpel
galie aladinl Sl lgtylal 4y

2333 Jlea Gub oo Wadlse 3 lgie Cilulidl) Gans 33V LY (e 23 adlgal dlase dudy oLl Y
.(GPS) duallall glsall

csta DLl Bl it 8 Lghlas 2 i€ Lali (8 L1 (1Y) sl (e e 220 Y

Al LDkl apaatg il Julatg Adhaall Cilasleall alis 48 PDAS (e LAY ansy

Yy




Yo YE plad {Yhodall {F) ] domall ALY pghall CoySS daole Ao

(Al didlang @lal) (Gl dali adga( ) )Ada A

v -y -~

-t <rre e - ey wres

=2 L
z S g
: = My .
.‘V,r \ >
WL :
B ey
sl P L
=N

’)
[
;A' N
U Y
wion womn

—_

P

iin

1

wh

=
- -
- £
T -
v - =
-
T -
=
-
—
— -
o - -
FY mmm o M ; :
T - - .- 4 -
- ® ‘zuze & . .
T

TS .3T AT

V10w v e v oYy el A)aY) (lhal) A cdalisall Zalall Aisglly A5L 3ylgal) 8l55= ) =1 jradl

s Ailae 8 Luehy3l) cladalia) And cAaleall delal) il

—:&aall asalée -V

xisall Lgall obiall 3gng ol AL daall o aaias ddoall slual) sl aseha o —dadgal) slaall- )
Ling Ldhishy Laglomg dungly ey Lalis 428y Jalge aolil Ao ga Laily ddalae aly Gl 58
paln) Jld 5 (Ao Cpman i) obaall (Syall Uil Balge Gandl lguany ae Jadaiig Logill (0585 dalses
(M pataddag

ol i lly e alsal i i clgd 2l Al Ll pe Canns Adgal) sladll lec) (i
et ) g€ dahaie 3 Ll oY e JB) Adoall elaad) Glael (55 Candll dihaie i e SV
dy Lbe)iasldl S5 plih ebull ol ity oF e ES) D) Adsall olull (slacl

.(Gi Yo \'\cQJJii’;U'Lé

Yyy




Yo YE alad {Yodall {F) ] deall ESLusHl pglall uySS daolr dles

o 332 Cuns coluall Aalally AiLaslly oLl Galsall 8 il g il Ldsal) oluall Cigli-¥
e bl o Lpad) bl ellaal (S8 L) ol Eigly AR Clilall allaxin) fi
el 5 gl o Lagae dnpal) cillaliall gy . olud) JAS 0sn (A1 Bl ol llal) slall Joi
5 lly L Ay adhal b e ALEN oL o) ol olad bl gl ol
By ) gl aslell i) o) e Db LAR8d) Al sl dea ) AL&YL dele 0sS
ob Ve alasial ) 2 bay Vsl e e aaly a0l JB Je e Ldeliall 8 olud) Jlasia
a; ouie)iea ) B 3 gmad) O3l e i Lee Cuslilly Al cla¥l it LS Lol
(etoaY N gl

Loe I a1 ellgnos Al clanally L5l cBliadll ag 1dssamel) LSl cliglal) g lgi- ¥
Akl dal) cll) e i

Aadaye il @D ag Cilibdional) COLad ) W jrean tilug il LSl -

bl (B (gA) sualies ghudlly Coag il 815 S5 83k () gag thanaly el e skl
Laled) ALY yaliall 35 50L) () (5358 aaliall laydias 1(Abanaly Ailaasl) dgame D cillishal) —
b palns 1 allall (Ae Jsle D) la e aelly 303y Lucadlly asaealSlly 2 Sy (alua)lls
(Y YAl

cAdiall EOlcadll ddlia) dadiall (alaall lalig aaliall laysas 1dadiadl dlgall =Y

by bl Bl days 2y () 6355 Alls dlng sl ABlall Glase (e @5l () sy ¢
ealiall 413 52Lys Al e juas

ALl Zobeall Slivall (e daady ilbre Jading Lol dsiia) galaally Jlaslly 4aYls Ll —o
(Vo0 dath el aa) &) Cialgal) 5l Ciien) Jales 3 LS Lginka o) olgall (3l (e Caas
.(i 3

Siplill jalas—¢

(liliia (0983 ¢ Lusl ccBliab (e dlailly Al Cilangl) syl Le (g el & £auY) olaal) —)
s Aalleddl @lany I (aeal) Capeal) slia) (ylaall dladsy pand lgia Galiilly LAdlle Hse ol
28 pdla) o yuail) g e Byl aall Cijuall slie Jality mad s Gk oo ddgad) bl ) Juai
(8Voa Y Y Ypdla

5 o aaaty aibadl e A3l sball Bhall dajay diglesll dgall il a5 piliadll cililia Y
s ganll Asall Jia lasiy LS (e daS lgan Jant g 213 Clelicall olia Jin delical)
S Gl Gl 1aly 02 @Digind salyy by dugaal) cilidladll 53l o slall LKl 5l ) go

Yyy




YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

il cagh Ll Gyla)elal) o LESH Cage (525 gl llladlls 5l Bhall daps 2La)l el O2
.(Yiua Y \c&y um

sl Gk e ) ) @lilpal) Jue slaey eliadll Jiin cililgal) dugig o)l Caghll v
OSai ol ) Al 8 A dslasl Baanly liall Z LY e ciliglall Jan Jills (5 asliie
s A ey il (A oalall O3l uss Gk e slaall o] 3hlie (N labiaial (e bl

Adgall oliall ) Ll 8 A glall sall =i ) (525 Lae Ailiaslly 2505l \guailiad

e Gl Lide Cung (gl Jleaiedll uaal) Ak 6 L) olsal Adal) Dl (500 2ol
dabaiall e dejse Lgie cliall 3afy JLI(VY) Llas) 25 a8 ¢ LY sl 38l Lilesl) lgailiad
Gl dzhie A dabidall Y laaind lgiaDle 1ae ddyral 4 guanlly dilaaslly 4505l lguailad Jilas
() it
S Lali L el Lfbaasslly Ltliudl) cilbuall—: Ll
—:(PH) g gl (1)

Ao 4y elall aada e 3 (e ad Ll slaal) doe i pid saie HlieV) 3 s gl (V) 335
O 3 slall b img el V) dad o i Jalsal) (e desane llin gAY yalial) 235 Jelil
sl g0 Koy S gl Jullae s sLall 8 &80 51 (mms 35g5 Bhall s g L)
s Balyy b el Agudal) Jadl) dadacy laill agagl A Jiag jaagl) V1 a8y (A (6255 agaainallg
oY) 5l Jlliy COy 385 (e QA Aguiall Sl dplae A8 Cua g 2l (YY) 585 48
o) 1S due liaa Adbiaal) Lt isall bl Lindlal hdie siemg gl Ga¥) dar 3 ¢ Jiimg 2
NARTAYS™" KR R PRSIWENS P P ERTS)
B (YYY = VY ) O e zghiPH ingsned) (Y1 5SIa dpaial cileagadll milis DA (e
(A ¥l ae A8 ad) s olaalse (V.YY)ady 55 (ol dnejdl) b VY o) 53 jla
(A0 = 1,0) Les zyacaal) dsallally &dlal) 350a]) (pain il PHU) 5805 aen o 56 (Vo) )il
Clisg) 3gag e du aelall olaslhy Jobaill dlls e et (g ¢las dagll 05S5 Clial) 7 3la (8 130
35 53 Gilall 4l Aakiall # e e D (Alileie ye 2l b asaseally o saiially o gadllSH
PH g )mel 0ol 5815 (Aol o) W iy () ddajdl) B (ag colaall 8 clign Sl cunes )
Aakidl b Bl gall 5K elidly B)a) el sl b

YYe




YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

Yory alad gladS daali & dadgal) olaall L) adlgal lSal) au)gill(Y)ddaya

44°450"E 44°5520"E

= =
= c
| =
3 =
g g
o [ o]
o) [l
= =
=] ]
&= e
£ b
(e ] [or]
[~0] o

W) a8) ga

® el
I:l i 012525 5 7.5 0
T T
44°45'0"E 44°55'20"E

A gake S @lilaalg GIST10.8 malin Ao alaeWh Baldl dae e =2 jradl)

Ol JasSg 0l Crmgpaagll (Fsa) S5 Jasiy 3 cdpandall sladd) (8 (A0 = 1,0) G Le ol
Aol slaall 8 ity 28 s yaagl) () Gl colaall (8 daac lally dicaalall jualiall (Lisds 05
o dpelal) bl Leish dams o yall dsdll (aslsall axs (Ao Lglgial s (£,0) (e J8Y
Ly Wlgae (A pado slaall s paagll (V) & dualadl alaaiV) (g (AilSnll chlal) G
@il Ipdge dny 98 Jungyngl () 523l () elgad ST Glaaly lgaa Jelilly alaal) Laalea Ao
s 5llg el UGS i al) el a3t olsall Eiaday ¢ ilall al) WUkl dsa

.("V—’“‘ua AR G‘gA:\Aﬂ\ ﬁ.})ﬂ‘ e JSJ)Z\:LCQLAX\

YYyo




YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

:(EC) Electric Conductivity 4.l dluagil) —¥
bl Blyag elall & Go¥1 355 AN ) 585 ae Lk olaall 3LyeSl Jaastll 385 ks
30355 (Ge1) oladdl B Aoy L)) s Sl sl 355 5305 25laVls llis¥) 35 ol Luls
38 )4l Aags S el 55l 105 Latie Sl Gaansg(%Y) S5 leSl) deasil A Lgno
A 0L)eSl) diagll 3Sy cpd A8besSl Jallasll =3l A e o(VEV =V 60 0a, YoV ¥ manadl) Glae
(V) D% B uSp (A caly G ¢ anf H3ag ) Sla (Ve 00 e = VI ) G Lo o) il 8 3L

(V) S P SH el
) e b Al A8hall liaslgall o Canity) 38 ALl Alpagill 3815 o Baali ) ke (e
ALl (9% A1 A DY) ApaS g L)) ) uneall dgm clldg ¢ (V) 5) ¢ 5A) o8y aalg S Tacls dakaidll
dalla e Ml Lealie 8 Z5LY) 5<% ) L) sda SEC U 55 48 pagis LAk
olaal Jllaill 3 43jlhe (DIA ey - piipall oaldll Sl ld LY Ak (e Juadl dallaally Lo
LK) el cjglas HU1 () cllia Gl 2 Ly #gansall Lally K500 )5 Laallall el ae HLY!
§ Ao L gdll Jleiadl dalla je LY 238 slie (5555 ellayg
:Total Dissolve Salts (TDS) 4.l 4lall Jgall & para—Y

Dl ple i3 LisS e Slabidnbiall ey dubiall Jillaal) 8 4503 dbeall dgall pan Jisd
e LY eda olae (s Elldug (Yr e gact A gaal) ae aad digu) il mla Hlaag #OleY) dnS
goe 28 o)Ly mpansall 2all e Lgaas a2l 13 A3l 8 (TDS)J) 555 gyl Jlaxiedll dallia
els (VY) A & Ssia () Lilaasl) Jallal) =5 A ag ¢ (0 ga) 49 Omn Clarlus 38
L, 5al Gginlly asinll giall (3 TDS I 55 el o) (9) Aaall G cais « (V) Ui o 358
2l Aalae DA Gy Adkidl o pad) el ol ghall 3 (5% TDSI <15l ol
Lo zoannall 3gaal) cupslas ddbaial) Ll el o (i dsallally Ahall ubaall aa SV olsal Jullal
bl e il 3 L Le 13) s 8 Olasd¥) oyl dallia e SLY) oda slae (5 @lliyg
LYl A (e o zsansal) GBlll e zH)ads ahanad dalla e Lgale LY aes Ol 40554Y)
e oldl) rgia (ayd ) sl eha¥1 LYY 8 L0IA) #OLaY) g Uiyl sy ASosaY) sanial
Aoy 4B N ALaYL HLY) el sl 8 #3385 5005 () a8 Al cililee 5alayy mladd)
o gpiad Al Henall Gligd Al e 2k Wlasdl A8 Cur ehal) el & dgall sluall 4S5l
Celd) b asasirally o gugeall # Ul

Yvi




YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

Sty dagal) cligy) — B
(Cat+2) assndlsl gl — 3

o St lfaile(+ 1 FY ) Jsn Letligd Lo 3 o gl AL ST (e a5 2n
v ad A eilaa a AA (Edle aula ) ALEESY) (g Al & PPOIIN KR

o (691 = 25) i Lo £ a5 ) 308 Tyl lmpmill 5 DI 509
B G (A agaadlSll 5805 o) aad Cua (V) S (B S5 els (V)) L B S ) S
T et (X)L dikiall U aliae 3 aie (Yo o) duallally o lfaile (04) ddladl 3ol cpslas
il 3aal) aflge (& Culagloilly asall 2gag I LYY el 8 a g S5 g L)) aags oV ¢
Loa alSall I Ygemy lis€all el 4031 e sliall Joxd s , psandl€ll ilig€a aal ax3 3l LY)
Lile Ler zpamall 2gaall dujlia W3Sls il LU dlia o) Y1 e dsall slall b asudl€) 5S35 a0
(1) aa chlley
:(Na+) agagall ) — Y
dalall dads 4ie 808 eSS JI5 O (St Aggens aasB Vg olall (& 208l LDl asigeall Sy
»ali s3e ) (30pPM) agans dadsall sbaall g (6.3pPM) o Lndaiall slaall (A sagag yahg, Ao
(VY VoY s gl
SR ) 88 ¢ lfarle (101 = V0 A) G Lo ol asadseall 35 o) 0 ) Gale @il DA g
Ladiye OIS agnrsuall Gl o) W i Hlaal) ae Lgiijlie dieg (V) L (B 5558 lely (VY) Db G
S haele Caadl dakaie Sl alel (Bl pale (Yo r) ooy Bsallally Zdhall gy sed) 2gaall ks
Loo 3l ci¥anag Bhall cilays gl (e Dby duiadal) alaall 85€ s (V) ) v A (¥ 0))
Oaca J333 @l 89 (Lgy zoanal) dgaall dlas e CuilS agarsall Gl aws Oly caclin)l I (s
(V) Ad ¢ Ahally 25 el uledl Gea @il Jlastadld Aallall e sludl

ARAY




Y YE plad Yhouall )] Moxall 5L polall oSS dmals Ao

(Y pale) o€ Dl slae & (EC) 5805 (£) Abas (Y pale) Ol il slae 4 PH 5805 (7) dlug

44°457°E ACSTA'E 43'a5UE ASSSAVE

PR N

1 ; ~ 5
2 2 E 3
d
E-Mw.w; é g_.,hwwam.a E
Bl 1010 2 |-
B 1x0- 1000 | RETER K]

1000 - 2,840 TR-T2

B 200 - 5,160 N r2-r2
B .0 - s i -vn ™
e ~ 012625 5 75 1 012525 5
[ i
A4%4SUE A4 SE20E 42%4SrE L4550

(Y pale) QS Ll ole 3 Ca 3815 (1) Aaad (pf D9as)Sle) OlaiS U slae 8 (TDS) 58l (0) ddasa

A4TASE ATEENTE ATAG0E 445520
A i "

e

® - 012525 5 7S W

Arc Gis(Arc Map10. 8)zalin aladialiy (V) Gale slae¥b Lald) dae (o 1 j2eadl)

YYA




YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

:(Mg++) PW‘ O —Y
Chale) g oSy llly (al ¥y Joutal) ) Ll jsdally Gaaal) Jase Gada aspenizall aag
dpcaalal) oliall Aallaad culaghgall axdig il dueliall slual) cililia (o Liaph & 8ypumty dnigenl
?M&\ &= ).44.\31\ (RY cﬂ)ﬁdﬁ dua Ctu:)j 3\11]}\ 8ala Lgad r‘ﬁf“‘f"’“j\ d;&f ‘;"J\ ale liall o Slad
2aall e o< Al Galaadl a9 )Auniaag ) Oalaal ) O5Sa 2aag LK Bpial) Slaa) 3
ea e gldie ) (saall Oy (e i Hedall 8 Laalaly (e aSoVly o saseiaally o saudlSll
(VY = oA) G b zghyi Mg 35 o) 0t A8lasSl) Jallaal) zilis JBIA g e (VYT Y o ) Yede
O i Slaasall ae Lgiiilae dieg (V) L (A Sn elg (V0) L (B SH (S clsd gl aale
g L)) (g dahaiall L) paes (8 Sl aale (04) LKya¥lg Lhall 290l (e Candly) pgreniaall 585
cnlaall 23 e Jany (5301 (a0l 4yl 315 3smg Anti Adsall oluall 3 asaesinall yemic €5
A(A) a Al A ge)\Sllg ALl
:(K+) ej,yuﬁjgl\ Ol = €
S PPM (V) e B I Eus (§AV) A0LeSl jualiall 43)lie L8 clall 3 agaulisll 585 a2y
psalisl) 35 Jomy , Aalall opalaally Woally Slacedlll (o JS 3 5S5 3 oyl Aallal) oluall olans
Y pale(¥) 5 ndacall obaall (A 5l aale(Y,Y) IS5 cps B lfahe o Kaa(FIY) () UacY) sl
o8 C'_L;.m dakhie JLI\ (53 eJ:’-“t'}-‘“ e C'_u_.gLﬁ .33‘5‘(\ iua ¢V v Y Y MJAR—)EJ )2\.:13‘9;“ b\:bd\ (59
A e (Voo = V) O e gl asualioll 565 o) G A8l dallanl) 3l (DA (e eaaly
Ll i laasall e 4yl dieg (£) o (B 3aSH (Aelg (V) ) v oA oY) A 8 55 o) culss
Vel ot Y« \) R ‘;dbd\} ‘_g‘\}d\ Jw\usﬁs ‘)1_1\3‘:\.11.&1‘5583)\ ..\56‘9_4“\3‘9._\]\ )_.)Sb'.': u\
(%)
Aol Adlad) il gy la)
:(CI—) AfJJASS\ Ged — )

slaa b A A5, Aobally by il Glleadl Al Y 3 Bl Clis¥) (e 25l Gal e
Libell ) il A (ase (Arjan Ali Rasheed,2012p86) (slSIL elall dadlas any
& S el (V) S B Sn S clsd ilf asle (V0T — 1AQ) (hn Le gl 55 o
29 Mwb 2.:15‘\)31\ deﬂ\ e t"_\a..é'.b\ 28 .3:1‘25353\ ‘)..35‘\)3 u\ (& c.,‘a:\:\ ‘Jl.-.’"“j\ & ‘CL.\JLEA dcg c(\/) )3.1
E\.H,\L GJ\ JL%‘)_” Sl slaa @ CL ‘)_.'\SJE tu:l)\ B9 ¢l dahaia )1,1\ e u—°‘ ‘)ﬂ/?alq (V°~)
dugayll jeaallS el 13a e Lgladl jedall aag A gl jaliasy LY el lha il o

AR R




Y YE plad Yhouall )] Moxall 5L polall oSS dmals Ao

gl b cSh aysll S el o) s lel()+) ksl ¢ (laealdlly cullgh ) Al
Aakial e ol el gall b cSh by g 3 Ga agially sl

(S (2l S b i (MG) 515 (8) s

(5 i) Ohei€ U sla 3 Na 5805 (7) st

3N WON

44°450°E 445020

33" 320N

Pl 580 52

P 96 -946
U6 - 148
B 148 - 263
B o - 60
® »
]

AstanUre

0 12528 5 75 0

44T

447450 A4THEATE

V2N

4 05 - 130

020N

290 pratll S5\ 5

FY I | E

B 10 - 191

191 - 353
I 23 -789
W s - on
® -

[ Jo=

447A50°E

(Y pale) Ol ) slae 3 CL 5805 (10) ddasa

(S i) sS4 sse i (K) 5815 (9) st

44°450E A4SENrE

-

N
S 2

[N

B

44450

| - -

e

A4CSEME
N
e %

BN

el

| FEERFYY
124-M5
B rs-noa
B o v - 100
® -~
—

0 12525 L) I W0

dqaramoce 435520

Yy,




YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

Arc Gis(Arc Map10. 8)zwlin alasiulis (V) Gake sl ¥l Zaldl dae (0 1 jreadl)
:(S04-) il ) G ga) — ¥

iy S8 3 agas xie Loy slall 8 Al Speunl] dusesal) alsall (e pams a0
0S8 s Adle ST iy 13 Jlead) VAl Luaal) Slsall o IS sl L agsially pandlSH
P Ges ¢ (Etoa Tl @i ag) Hhall ) eldl arka drarg psaigaall DlsSy agrmisa) CliyS
35 ) i€y ) aike (2136 — 189) o Lo byl 55 o W o Aibas Jullall il
Db G sl Sl o) W i el ae Lilie ey (7) i b S5 ely (1) i (b
(Yor) & &hally dnallally apaall cjglas i HLY) 8L Ll bedll e cal€ (1)) Vo oA ()
o3 sl ()55 Ay claalley Wihe L myamall 390l (e el OIS dkiadl U alel 8 ¢ Y aala
& SA S5 L) aagg - ddladly 4S5V )s duallall el aa alaandl dalla e LY

VVadatd L dudgal) oliall ALelall cilinsall 3 (gl Gually Gusad) (ane lisd ) dikiall L ol

(HCO3-) wligl<ul) ool = ¥

Lelisd (A Lage dinisn)lSll jsaall ae deliy ) Chanall o) S (asla LisSe delés Juany
S pall Jld) LAdgal) ol 8 lgn)lSally clgylSl gl 3oS5 385y ella g
(VoY Al

ity ¢l faike (VI € = VYY) G Lo clignlSull 585 o) W ity Aloasl Jallal) il S (e
S o W ey (V) dsaally (V) dsaadl djlie aiey (0) b (A Wadlels (V) b (8 385 Al
Aibie 0 Lai )Ll deed 5 ¢l ke (YOu) oy allally J8all jlaaal) Cyjglat 43 CiligylSl
e aale 5% iy Ladlally Ldhall julaally paad) Cihdn ) (80 Y ¢V of ¢ Y) Lag and
Los d09)lSl joiiall 35ag oo dihaiall 8 liso)lSull 3815 8ab) (B 29m cuadly ¢ Jlexindld dalla
o i DlignlSall 3Shall (o) o W iy (VY) ddanald) Gy cddsal) sl (3 Lesbisd (M 505
kil e B8l Cigiall giall b e Wle) Wl e Bl g3l

:(NO3-) cjiil) ) — ¢

ol eyl slase e daely 3 saawly Lilgeald) cilalially Lal) il lilall jaey céad aay
ULl ey asd 3 Aepdall 8 Gang siil) 8y00 DA e Ladgall sbadll dacgi 8 58l 50 3 cnplias

Yy




Y YE plad Yhouall )] Moxall 5L polall oSS dmals Ao

Baly) e g Andsall olaall (M Ul Al ) adisiy (gl Cpmg yanl) s (Al il juadllS
(Yo e0aaly Jaldge Ao s daa )oliall 03g] Ba0aTe 02aT 2gag aae ) Dadgal) oLl & OsY) 3SH
. (Y‘~u4

(S 2l S ol e i (HCO3) 5515 (12)

(Y pile) o€ U olia 3 SO4 3815 (11)

sqrasure

aaTasote

AAEEAE

AU

S

N
o %

IIPAN

(3 il oS A oe 4 (NO3) 5515 (13)

Luanre

anears
"

b

-~

N
Sy

]

Arc Gis(Arc Map10. 8)zlin aladiaby (V) Gale slac¥h &ald) Jee (o 1 j2adll

YYY




YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

lee 8 yaill danha ¢ LAY Blaiig il yill L) haae a3 illg dibanl) s3au) aladiad 85 o 3
i Jralaall dals e dcaidl) sbaall Ol plasd) Bleasly Jlaall 35ag panly el al ¥ 6l )
ol il DA Gaag ¢ (YIVOaeY v 0 A uad Guan Gasgua) sl (e 2 Las gl ol )
(V) o ® 3Sp (S alsd Gl arde (1.7 —00)) O e il SSls 55 O ot Aila
dablaid)l HL) Glie aos cul€ ahall 5805 ol aad chasa) ae lgilie dieg (9) S (B S5 el
G bl 58l ) o W ey (V1) aaadl ¢ Al aale (00,0) (a5 (alladly (Ehall Dlaall (yara

bl e Sl hall Jiad 800 eb L) Jawgl) o5l

—: gyl Jlaniudl \giada (saag olaiS bl Ll olsal i) dasdlali—: Luals
fise 13 o) (e Jlewiad) 5l dead LAY ddhaal) cilasheall alai aladnul dulas ag
Dnlee o 2l dadhral)l Glagleall ol adiie Woasy O (Say diee ules Gasa Sl
apana oLy Olle ihias an)le alse B L) alall Banall deaddl pon (BlaT dals
Jie¥) sl ulgs pand Jaine lite gl Lol Cbe WS ¢ (Frgat v o ubigh
ﬁw\whwﬂﬁgéj,ﬁc‘ﬁ\ﬁ&&\gsqmm‘;@@ﬁsw
SG) a8 ol e SO Basa (gl (s (Gl dahaie) (alwall JUaY) Gaca Glaasallg

S (VYo Yo Adgsliadl agh ghia

A )LL) adlsar i Glai€ Lali 5l sbadd ddall D) o () £) e (e
Labe dadlia Laline Lacdallall daDlal) <3 LI 35 (e a Coaly llg(V) €Y
el O8I Al aayg Al all 8 Galadl uma¥) Gl Jadially gyl JlexindU]
O aa Lain cdoallally dnlaal)l Liull clarally clialgall paca SV Ll ciliagad
ea¥) Oallly Abidially LA Al AaDlal) 35 (paa cang a8 (VY (T 0 o€ o)) L
el jolanl ellyg dlghe ol ) AaDlall A58 e 2By IV 5 Lo il
Vo slae Bl pae Laline Laclg zsasall L) clar sl 3,034 45laagad
il Jlaind

YYy




Y YE plad Yhouall )] Moxall 5L polall oSS dmals Ao

Yory alad Glai€ dali Ll sbuad dutud) daidlal(V £) day s

44°45'0"E 44°55'20"E
i i

Foponn 0 N

-]

L=

33° 20N

A

g &
§ 1 dsh B h
] SNaay
® - 012526 5 75 0.
I hals - - -
44°45'0°E 44°55'20"E

Arc Gis(Arc Map10. 8)z=liy clayiae slaic Vb Lald) dae (10 1 jradl)

labinay -1 ol

s 2ad Gl gd ail Cua (il Jleaiadll Aadla yue (V) ) asdhl ed il &l LDl o -)
(TSD (Ec) (1o ISl dydall yaliall ale 385 el e Lyl cilagaidll calef eijla 3
Laliea Lo ‘E\.AAAS\} Al z\.:ﬁ_..ul\ Calaasll C'.LULAE L@.:.:m;j (HCO3 S04 CL k « Mg‘Na Ca
@l JaxiaD(V) 4 ol dadla pae

Glasadll o) Holam o1 3 cdlle Ay LaDla od 4l amg a8() ) )ad) Lacyill Ailiw 3 LY
Jariad VY il slae Ladla Laline Lo cdlaally dallal) Al agasll ) ddazs & KA dalad)
-Gyl

AR




YoYE plad Y ocadl ) ) domall Eolucl pglall uySS dnolsr doeo

A (TDS)4 1Al dball s ally(EC) Al yel dliagil) 5815 o) aag Aoyl ciliagadll -
=l yiilly cmg gl GV 3SIE o aas e oAV i) ilagadly A5)lhe 5S)5

$AY) Glasnill Ljlae Hhaall liglat adey Lyidal) ciliasail
s Al 2D daniy HLY) adlge 2aas H(GIS)audhanl) clagleall alas aladi dnl<al—

Aade (e Gyl Jlaaindd LY ol

Slua gl sl

Lilia qoniiig Adsally dpatacd) Alal) 2jleall Ao Adadlaal) (e ) culasyiilly il gall G =)
Aoty Wy b cuai Al cilgall Al

slaall Hlainay (Kl 8 23S Y LgisS dalil) <pa 8 Alledlly jehuiall dudaill cillasa cuat =Y
Ja deadl Ao dudgal)

e L by cuiand dabaial) Gl U (e lellaaiad i (5390 JCig Lytide SLY) olaa Julas ¥
Bylall LSl & shall sbaall Lgasess 28 A

Lalill 3 Akl 3))gall Cilie iy il daniy daldl) Llealls dualal) Ggad) elyal & hpau) —¢

\.@3)13 (e aall o\:ud\ AT 2\_:5\)9 a4l

Yye




YoXY/MVXE=Y XYY o [V e 52all (MG/l)32n 50 Lgr mganaall 3gaally lai€ Laali Sl olaal Ao ysidall culea gadll w8 (V) 3o

Y. YE ala) {Y]ocall {¥) ] Momall Z0LSYI pglal) oSS dmaler Ao

P paall ol gl Al =ilaal e i i —=ia e
NO3 [ HCO3 | S04 CL K Mg Ma Ca TDS EC il | Eaatany) slal sladl N
Mg/l | mgil Mg/l Mgyl Mgil | Mgl | Mg/l Mgl | Mg/l msicm | PH N E Al | WA Lpall | g EE | el
1.3
a1 517 226 5 a3 154 144 1230 1896 ¥.21 | 3336 38.2 | 4449 04.0 [ 3 11 5 23.9
1.4 652 1828 1158 62 254 213 421 5250 2120 T.16 | 3345 24.0 | 4447 055 3 13 [ 24
04 24 244 257 2 65 132 g2 285 1356 719 [ 334416.7 | 4447 11.3 [5] 3 12 [ 24
1.1
599 1621 798 | 100 265 681 354 4480 6910 712 | 3334 55.2 | 4453 15.5 G 3 13 G 239
1.2 191 535 hTS 12 102 245 161 1850 2850 719 [ 3342283 | 4454 08.0 [ 3 10 5 17.9
0.1 497 822 641 12 138 456 306 2910 4500 718 | 3338 39.8 | 4447 411 G 3 12 G 24
1.3 305 2136 1527 T0 511 951 691 6765 10460 T.14 [ 3342 55.9 | 4445 AT7.8 [ 3 14 T 24
1.5 a1 236 254 2 62 129 79 260 1322 718 | 3446 41.8 | 4448 31.0 [ 3 11 5 239
1.6 606 950 h4h El 155 605 175 3160 4290 T.22 [ 33471.20 | 4446 684 [5] 3 13 [ 239
1.4
T0 210 244 2 58 128 Te 832 1271 ¥.22 | 3340109 | 4451 20.7 G 3 15 [ 239
0.6 69 189 185 2 T0 108 25 739 1126 T.23 [ 3338484 | 4453140 [5] 3 13 [ 239
0.8 184 527 hT4 12 101 244 160 1822 2820 719 [ 3340543 | 4448 257 G 3 11 5 239
Aaauall
Bl il { el
50 250 400 250 12 50 200 150 1000 1600 | 6.5-8.5 T
Aaauall
- o B (el el
50 250 250 250 12 50 200 200 1000 2000 | 6.5 8.5 eradladl
Bugdiie 38 Glln ¢ Yo Y cdlaky (A gal) oliall dalalf 2

gl Alal) 3 ) sal) 5150 Ao alais WL Aald) Jas (e -7 jiiaall

Susdia 5 @l Y+ Y Yol il 50l il it B cilagadl) @ oY

=1 bl juaa

112_1050a, 2014 , ey 4S duala , Gl jial) o, Local g A0a) o glal) (IS panle Al ( apdaal (Slial) dum g 48 ) j2) DS bina (b aloal) Mgl g ), ok 3513 1 -1

2- Abed , Mahmood Fadhil 2015: Hydro-geo - environmental Assessment of Industrial District at North Baiji City , college of Science , University Baghdad , pH.D (unpublished) , p 104 .
3- Genevieve M . Carr , james P . Neary , Water Quality for Ecosystem and human health , UNEP , Burlingtou , Ontario , 2006 , P 124.

AR




Y YE alad Yol Y1 Momall A6Lud! ghall o yS5 dmaler dses

Sources and references

1- Abdullah Hassoun Muhammad, and Mustafa Saad Hashem, Land Uses for Animal Production
in Kanaan District (Diyala Governorate 2013), published research, Diyala Magazine, Issue 68,
2015, 281.

2-Miqdad Hussein Ali, Khalil Ibrahim Muhammad, The Basic Characteristics of Aquatic Plants,

House of General Cultural Affairs, Baghdad, 1999, p. 181

3-Attiya Zarak Ghazi, Lafta Salman Kazem, Mahmoud Fadel Abd, Environmental Geology,
Nafah Al-Tayeb Printing and Publishing, Baghdad, 2016, p. 54

4-Othman Hussein Shawan, Qualitative Characteristics of Groundwater, Dar Ghaida for
Publishing and Distribution, 1st edition, 2011, p. 34

5-Saadia Akul Munkhi Al-Salhi, Abd Abbas Fadekh Al-Ghurairi, Environment and Water, Al-
Safaa Publishing House, Jordan, 1st edition, 2004, p. 67

6-Mohamed Ahmed Al-Sayyid Khalil, Groundwater and Wells, Dar Al-Kutub Al-limiyyah
Publishing House, Cairo, second edition, 2005, p. 44

7-Hashem Muhammad Saleh, Groundwater and Wells, Arab Society Publishing and Distribution
Office, Amman, 2012, p. 51

8-Harith Jabbar Fahd, Adel Mishaan Rabie, Water Pollution and Its Sources. risk. Addressed,
Office of the Arab Complex for Publishing and Distribution, Amman, 1st edition, 2011, p. 24
9-Shawan Othman Hussein, Qualitative Characteristics of Groundwater, Dar Ghaida for
Publishing and Distribution, 1st edition, 2011, p. 118

10-Raad Abdul Karim Al-Tamimi, Environmental Chemistry of Freshwater, 1st edition, Anwar
Dijlah Press, Baghdad, 2015, pp. 36-37

11- Al-Tamimi, Laith Muhammad Idan, Groundwater in the Mandali District and Ways to
Develop It, Master’s Thesis (unpublished), College of Education for Human Sciences, University
of Diyala, 2013, pp. 140-141

12- Suhaila Najm Abdul Amir Al-lIbrahimi, the spatial relationship between the quality and
productivity of groundwater and soil in the Samarra District using (GIS), published research,
Tikrit Journal of Human Sciences, Volume 25, Issue 12, 2008, p. 330

13-Souad Abd Abbawi and Muhammad Suleiman Hassan, Scientific Engineering of the
Environment, Water Tests, Dar Al-Hekma, Mosul, 1990, p. 55

14-Badr Jassim Allawi, Khaled Badr Hammadi, Land Reclamation, University of Mosul, 1980, p.
40

15-Alaa Nasser Al-Shammari, hydrogeological and hydrochemical study of the Al-Rehab
area/south and southwest of the city of Samawah, Master’s thesis (unpublished), Department of
Applied Earth Sciences, College of Science, University of Baghdad, 2006, p. 111

16- Othman Abdul Rahman Ali, Groundwater in Kalar District and the Possibility of Expanding
Its Investment, Master’s Thesis (unpublished), University of Baghdad, College of Arts, 2012, p.
126

17- Rugaya Murshid Hamid, study and analysis of water in the center of Muqdadiya district using
geographic information systems (GIS), published research, Spatial Research Unit. University of
Diyala. 2012, p. 14

18-Arjan Ali Rasheed , hydrochemistry and Hydrogeology groundwater of khurmatu area
Tuzin ,Master , University Baghdad_ Coll ege of science , 2012,p 86.

19-Muhammad Sheet Muhammad, Hydrogeochemical study of selected wells in the city of
Mosul, Department of Geology, College of Science, University of Mosul, 200, p. 44

20- Al-Kaabi, Fadel Qasim Jabbar, hydrogeochemical evaluation study of selected wells in the
northeastern Maysan region, Master’s thesis, (unpublished), College of Science, University of
Basra, 2009, p. 60

Yyv




Y YE alad Yol Y1 Momall A6Lud! ghall o yS5 dmaler dses

21-Migdad Hussein Ali, Khalil Ibrahim, Basic Characteristics of Aquatic Plants, House of
General Cultural Affairs, Baghdad, 1999, p. 227
22-Suhaib Hassan Khadr, Environmental effects of the karst phenomenon on groundwater
pollution (a case study in the city of Tal Afar), published research, Tikrit Journal of Human
Sciences, Volume 16, Issue 5, 2009, p. 217
23-Rihi Mustafa Alyan and Adnan Mahmoud Al-Toubasi, Communication and Public Relations,
1st edition, Dar Al-Safaa for Publishing and Distribution, Amman, Jordan, 2005, p. 30.

24-Thaer Mazhar Fahmi Al-Azzawi, Introduction to Geographic Information Systems and
Data with Applications to Arc View Gis Programs, Dar Al-Hamid for Publishing and
Distribution, Amman, 2008, p. 135.

YYA




