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lalazia 19 36°2524"N | 43°09'44"E 1
Aalial)

clalasi 44 | 36°25'39"N | 43°09'34"E 2
aahadl)

alaladia 43 36°25'50"N | 43°09'45"E 3
Aabiadl)

clalazia 41 36°25'54"N | 43°09'57T"E 4
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@A GalEY JW) sl aniil CCME WQILF;3, F; Fy ad :(3) Jssa
Well | F, F, F; CCME WQI | Well F, F, Fs CCME WQI
No. value | status | No. value | Status
8.33 | 7.56 | 1.59 | 93.45 | Good 6 42.0 | 275|277 | 66.6 Fair
16.7 | 9.24 | 1.71 | 88.94 | Good 7 8.33 | 6.72 | 1.09 | 93.79 | Good
8.33 | 7.56 | 1.68 | 93.46 | Good 8 8.33 | 420 | 0.23 | 94.61 | Good
8.33 | 7.56 | 1.72 | 93.43 | Good 9 16.70 | 1.67 | 0.24 | 90.31 | Good
8.33 | 8.40 | 2.16 | 93.06 | Good | 10 833 | 6.72 | 1.12 | 93.79 | Good

N[ |WiN|—

JSLa) Ailld (5, 4) oalsaall el LI slse ailimd Al Alaeall cilihaty) Jiay 520 F3 Jualall dpally Jal cllig
3538l e liml) ppend JlieS) diaasil) w8 gl daslall aalgl A gl lasaill S aaall e 5slaial) clLsaY)
Al D e g s AW L) Ll il Cilaal

el pdsall s (meq. 1) Juaasall Aiyaa b o laally (Gsanal) on ) olee Jalad ilid 1(4) Jsaa

wells 1 2 3 4 5 6 7 8 9 10
Parame.
PH | Max. | 74 7.5 7.6 7.6 7.6 7.4 7.7 7.4 7.6 7.4
Min. | 7.0 6.9 7.1 7.1 7.2 7.1 7.2 7.1 7.2 7.1
mean | 7.1 7.2 7.4 7.4 7.3 7.2 7.4 7.3 7.3 7.2
EC* | Max. | 1.9 2.4 1.9 2.0 2.0 33 1.6 1.5 1.6 1.6
Min. | 1.3 1.4 1.2 1.2 1.2 1.3 6.0 1.1 0.6 1.1
mean | 1.6 1.9 1.5 1.6 1.6 2.6 1.1 1.3 1.2 1.3
Mg+2 Max. 15 15 13 14 13 26 11 8.4 11 12
Mini | 8.6 8.8 6.0 8.4 8.4 10 2.8 3.0 2.2 3.0
mean 11 11 8.9 11 11 14 5.7 6.6 5.7 7.8
Ca™ | Max. | 9.6 10 11 10 7.0 13 5.6 11 7.0 9.2

Min. | 58 | 6.0 | 46 | 49 | 34 4.8 22 | 56 | 40 | 44
mean | 74 | 7.7 | 64 | 7.0 | 64 10.3 44 | 70 | 57 | 65

Na' | Max. | 14 20 98 | 98 | 94 30 65 | 59 | 43 19
Min. | 1.5 | 25 1.3 14 | 1.7 44 09 | 07 | 09 | 08
mean | 60 | 93 | 52 | 50 | 52 15 4.0 | 31 | 27 | 43

K" | Max. [ 0.06 | 0.1 [0.09]0.07]006]0.120.01[0.11]0.13]0.16 | 0.14
Min. | 0.02 | 0.02 | 0.01 | 0.01 | 0.01 0.06 0.01 | 0.01 | 0.01 | 0.01

mean | 0.04 | 0.06 | 0.06 | 0.05 | 0.04 0.05 | 0.05 | 0.05 | 0.04
TCl [ Max. | 22 | 46 | 44 | 23 | 26 15 99 [ 1.8 [ 19 ] 1.9
Min. | 1.7 | 3.0 | 1.8 | 1.8 | 18 2.9 06 | 1.1 | 05| 1.4
mean | 1.9 | 35 | 23 | 2.1 | 2.1 10 23 | 15| 16 | 15
SO, 2| Max. | 39 [ 66 | 3.1 | 34 | 40 8.2 18 | 25| 27 | 2.8
Mini | 23 | 3.0 | 1.7 | 19 | 22 42 09 | 09 | 09 | 1.2
mean | 3.6 | 50 | 23 | 2.8 | 29 10 13| 14| 15] 19
*uS. Cm™ **x10° cell. ml™.., #xkce]l . 100ml.,
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Juasall Asia b s laally Grsnall o ) sl dulad @il £(5) Jgsa

Wells 1 2 3 4 5 6 7 8 9 10
Parameters

TPC* | Max. | 90 41 40 34 42 43 32 37 37 38

Min. | 1.5 0.2 1.1 1.1 1.5 0.5 02 ] 02| 02 1.0

mean | 16 1.2 1.0 | 9.1 10. 1.3 1.7 1.5 8.9 13

F.colf** | Max. | 5.1 92 | 00 | 0.0 16. 30| 00| 00| 70 | 92

Min. | 0.0 | 00 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0

Mean | 0.6 | 2.5 00 | 00| 26 | 03 0.0 | 0.0 1.0 | 2.0

HCO; | Max. | 7.3 7.3 74 | 6.8 | 6.7 8.3 6.4 | 6.8 11 7.3

Min. | 5.3 5.6 | 49 5.1 48 | 46 | 22 | 4.8 3.0 | 47

mean | 6.2 | 6.5 5.8 5.8 5.5 6.0 | 45 53 50 | 5.6

NO; | Max. | 0.22 | 0.21 | 0.21 | 0.20 | 0.21 | 0.20 | 0.20 | 0.21 | 0.20 | 0.21

Min. | 0.19 | 0.17 | 0.16 | 0.14 | 0.16 | 0.12 | 0.07 | 0.19 | 0.09 | 0.14

mean | 0.20 | 0.18 | 0.19 | 0.19 | 0.18 | 0.15 | 0.14 | 0.20 | 0.17 | 0.17

PS| Max. | 44 | 7.0 5.3 4.0 5.5 18 11 30 | 64 | 2.9

Min. | 29 | 46 | 28 | 3.0 | 3.2 53 1.7 1.7 1.2 | 2.1

Mean | 3.6 59 | 35 34 | 3.7 13 32 | 22 | 23 2.6

SAR | Max. | 49 | 6.7 | 4.1 33 3.1 89 | 29 | 23 2.1 2.1

Min. | 0.5 08 | 04| 07 | 0.6 1.5 04 | 02 ] 03 0.3

Mean | 2.0 | 3.0 1.9 1.7 | 2.7 | 45 1.8 | 2.7 1.2 1.7

PI | Max. | 22 26 21 19 31 35 22 20 21 26

Min. | 13 13 14 12 12 13 14 16 15 16

Mean | 17 18 17 15 17 22 19 18 19 18

Na% | Max. | 46 53 46 39 36 57 44 27 27 59

Min. | 0.2 10 20 | 6.9 1.4 54 | 87 | 39 | 54 | 57

Mean | 22 23 24 22 31 23 23 19 17 20

K.R | Max. | 0.9 1.1 09 | 06 | 0.6 1.2 | 0.8 05 058 | 14

Min. | 0.1 0.1 0.1 0.1 0.1 02 | 0.1 [0.04|0.06]|0.06

Mean | 0.3 0.5 04 | 03 0.3 07 | 04 | 03 |026]|0.31

MAR | Max. | 70 69 73 72 80 70 76 56 73. 67

Min. | 44 51 35 51 56 42 47 22 39 25

Mean | 62 60 60 60 63 49 56 47 49 54

- (Moghimi, 2016) Lalle sadiall
tedilpally clilgsal) ud slal) gl .2

Water assessment for livestock watering
sy pH) thlomae 11 alass wly ga €U Jongall 3l o
wirally Ca as—ull&ll il gy HCO; il gyl
SO4 wligySlly Cl la gyl K ageulisdlly Na asias—alls
bl sl LpsiSys TPC LyyiSall KU aaally NO; eyl
lilgal) i Lalle sacinall Leuldll dg0al) pa Lginylias (F. C
Looper & Waldner, s JS l (may) ) alsally (ilsalls
-(2002 ; Socha etal, 2003)
Agsally lpally gl Gyl olsal) e s Juls o il o
o ol A il (2) oo eon Liilie 3as (6) Jpaall b
LDl sliall i (e LY olaad g paall il e %70 o

Mg as:

Marginal g2 & Shall olaall Caiia
Glual Laxdiuall F3 F2 F1 Jalgall e JS ad gl Jaadly WS
T s el (el ) gt Lea Lt Radiye oliall dae g8 Jila
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Lee 353a] 03] Sl cijsla i 6 slua lrele (51 dunlial
ol il (alaaiy) Ul DA Jalsall a3 g Lyl ) (s
DLVl elie 3 P S Al Aaglall 385 ol GBS e sl Qs
fe sl A ie Cim 6 il slse lae e oyl 153 canal dadle
Gl e dondall )pall de il A3, ) Al Alle yall
Al Gl sy Ayl L) .(Moghimi,2016) Doneen
49 5all @l Permeability & Infiltration Hazard gd 5l
SAR amagall jhaal s e IS apd (Y A0 () 2ap Db
) RSC aiiiall pggreall cilipnylSs PT asiliall Jsy Jilay
Lnailly Jlall elliS Ly = sansall Llall 35081 (eiia (5) Jsand)
SAR L Lgie e amasaall cilis A1 Ea 2as S dueudl
Cim 6 ) olal oyl G o liiuly ayyslI il gl GBS,
SR @l saynd N MR @il dda s gie olpall ciiia ) Joad
2)yalall Anally Wl (Ayer  &wescot, 1985) ol coua
pladiny Al S 4 aag DL Miscellaneous  effects de siiall
iy PH gima sl GV a8 0N (U LN olsa psen
uliad) sgaall fania il NO;y wilyilly HCO; <l g\l
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o Rl 50 Sy Lan ol Lo i) oy s g
3sa olall Aie i 3 53y 13y CCMEWQI slial) e 55 Jl
Gl slSlly o g3 sacally o spuninally o sandlSl Clisl 5805 ¢ L)l I
Il Ll Aam e W i Laa (650 &, 10
o8 o8 138 330y Gmally caally asall - sy oyl

.(Schutz, 2012) dclaylly Pregnancy Jaall cilyi

fadipe culS 36 2 o] L) ol Ly CCMEWQI oLl
Al JAd Fldulall ansé o1 5L slal Leiblfiay 45)0a
Lo yamsall Llall 5aall 5)5latia il Led Al cliall 4;5l)
Ji gl F2 Jalall conaly Jal) S 8lgally lilpad i
Ll el zsamnsall Lilad) 2 gaall 5y slatiall ) Lia O 4 hall Al
spaall gglatall gaydll ALY )y s Jiay 53 F3 Jalel

Livestock (lsally cililgall il JUY) ol apill CCME WQI, Fy, F, , Fy s :(6) Jsa

Well F, F, F; CCME WQI | Well F, F, Fs CCME WQI

No. value | status | No. Value | Status
1 36.30 | 24.04 | 44.13 | 64.20 | Marg. 6 45.50 | 35.19 | 49.90 | 56.04 | Margi
2 36.30 | 25.00 | 45.10 | 63.59 | Margi 7 36.36 | 21.29 | 27.00 | 71.13 | Fair
3 27.27 | 24.07 | 38.65 | 69.36 | Fair 8 27.27 | 12.96 | 31.97 | 74.61 | Fair
4 27.27 | 21.29 | 36.70 | 70.88 | Fair 9 27.27 | 12.96 | 30.87 | 75.07 | Fair
5 36.30 | 25.00 | 43.18 | 64.38 | Fair 10 | 36.36 | 24.70 | 36.70 | 67.09 | Fair

Marg.: Marginal
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Application of the Canadian model for evaluating groundwater for
irrigation and livestock watering :

Case study: well water of Al-Sideq and Al-Hadba sectors in Mosul City
I. O. Saced', A. Y. T. Al-Saffawi’ , A Y. H. Kaplan'
" Biology Department , College Of Science , University of Tikrit , Tikrit, Iraq
? Biology Department , College of Education , University of Mosul , Mosul , Iraq

Abstract

The current study aims to assess the quality of the groundwater for irrigation and livestock watering, the water
samples, The water samples were collected for ten wells in Al-Siddiq and Al-Hadbaa sectors on the left side of
Mosul City From November 2017 to April 2018 to measure physical, chemical and bacterial properties and
application of the Canadian Model of Water Quality.

The results of the study indicated the suitablity of groundwater for irrigation and watering gardens, Where the
values of CCMEWQI ranged between (66.6 to 94.07) indicating that, it is a Good to Fair quality water for
irrigation, While the quality was deteriorating for watering livestock, where the CCMEWQI values ranghed
between (56.04 to 75.07), water is therefore a fair to Marginal catorgaries, this deteroution due to bacterial
contamination and high levels of ions in the groundwater, which affects the health and safety of livestock and
thus affect the productivity of milk and meat.
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