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ABSTRACT 
Ground water quality of Gonsia area which distance (about 35 km) 

western Mosul city were investigated, the study area suffer from water 
shortage, the only available water is bad quality from wells . Ten wells 
were chosen for this study to evaluate the quality of water used for live 
stock and irrigation. 

The results indicated that all parameter of the surveyed ground 
water were suitable for use to live stock regarding to test parameters 
excepted sulfate ion concentration which exceeded the maximum 
allowance limit, the study also showed that most surveyed water were 
highly saline which classed for irrigation as C4 according to US . Lab 
.Staff. Some toxic hazard elements like chloride and sodium were found 
in ofwell No.lO which considered unsuitable for irrigation uses. 
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Water Classification for irrigation : <.iP ,4--JI ~ 

~IJ t,?..rJI Lfa.l_j:-'1 ol;.JI ~_,.; ~ 4-Jlc o~l JJI~IJ E.UI 0-> ~~I~~ 

: ¥'11 J..,ly..ll ~ ~ 

Salinity hazard : ~.,WI )~I -1 

l>--'> ~>LJI < .. .>"""~\ ~ u\..,illl ;;j\.c\ ~I Lj.:J).! t,?)\ o4-a ~ c)L..'l\ jf.y o.:J~!j ~.JI 

·. .< • .:J' .:J9 . .. ..1\ •. <•.1 ~ ''')\ U)\.c.LU\\ I~ •li\1 I~ . t • ~~ h.l\ :ub1a ...;----;-' y Lj Y- J lJ:l-l J .r. (..):!~ .• ..Y (.5"- .J:!-l ..s- (.)A"-' J .JJ . 

- •· .·.11 ~ uL....& L.u '11 Am1'des .:J.Jla'l\.S ~ -'1 ~ :·.··'1 ul.JS . -'1 ·· 11 )1...,'11 r--- . . .. . .. yo J - .. y .... . J~ . ..r- ~ r..s' c 
: 'I oWl :iuc. · ~ ·.< -· . (1 3) ulull r..s' - •. _Jl .. ~J ' . 

: (12 ,6) U.S.salinity Lab. Staff ~ya)ll ~.,WI ~ ~ -

-2- ~.J JJ~I ~ L..S ?WI~) ~I ol;.JI ' aJ;,,",\1 \~ ~ 

/~Ec r'"' .. .. _J\ .. 
~ <....ll......:JI 

0.25> Ec > 0.11 ~_,LJI ~ o4o C1 

0.75 > Ec > 0.25 ~ _,LJI ;u,...., _iu. o 4o C2 

2.25 > Ec > 0.75 ~_,LJI Wiy o4o C3 

5.0 > Ec > 2.25 1-l.;>o ~L. <>4-o C4 

f..l.c ....,_Jl.,w>\ ..b..l # ~~J C4 ~~ 0-> # ~J_)..l..JI .)~'11 o4-o L;\.9' 9.1·,,,·;\1 I~ ~J 

. C)La)U ~~\ ulJ4:JI .}-uJ ol;.JI ~)l.., 

FAO.Ciassification 4J..l.ll ~I.JJliJ ~\.ill\~~ -

~ ~lh.......SJ uL,illl~>WI ~~L;..J ~~~\~jill l.J:H 4..9~\ ~ , •,!'•·a··,\\ I~~ 

-3- r!.J JJ~I ~ L..S ~.J)SJIJ adj.SAR 4Jc IY."-" rJ:!.:J~I u\..jJ:!I 

( 14, 12) <.j)l o4-J FAO ....J\ ~ -3- ~J JJ~ 

Jll/ ~~CL adj.SAR ~/~Ec ~I 

4 ().4 J§\ 3 ().4 J§\ 0.75 ().4 J§\ ~\ ~ (:l 

10-4 9-3 2- 0.75 ~liiJl.J' .. J 

10 ().4 y.SI 9 · y.SI l..)A • 2 jAyS\ iiJ~~ 
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========~~~-----~-J_~_·~--~~_J_'h_~ __ ·~---~_-JJ __ I~_. ______ ~]F======= 
Christanson and Olsen ~ -

)-l"i\ •4-> ~~ ~,).!' aJ·,..,·;\1 I~ Y.....:..J ~U\ ~ ~~ !.,$)\ oY.,..' aJ ·, . .,··,I\ \~ ~ 

,3 L..J:/1 oll... • • · . ~ Rating 3 ~\.jj\ Ul....o.\1 · ·· .. Ec _j\ - ·~' .d...wull.J 2 1 .j .J . .. y,.uu l.);!-:>.. ~ (.).4 y,.uu r-- . . J r .J 

Lr-" ..>----[W 4\J 10 r-9.J ~~ •Y.... L.l Rating 4 C'!\)\ UJ....a..ll LY> 9 ' 8 , 7 , 6 ' 5 '4 

. Rating 5 lJ"Al:JI Ul....o.\1 

( 6 ) Kovda Classification ~ -

. -4- rS.J JJ~I ~ \...,S ~UI :i.:i)Ci ~I o4JI' •,!'••o'i\1 I~~ 

'-§)\ ol::-J Kovda ~ :-4- ~.J JJ~ 

r-u'l ~Ec ~I J!l..l 

0.2 ··~ ~_,.; wl~ o4c-

2.0-1.0 ~~~ w\:il,Ull ~ ) y L)S.l J (,? )J W)L., o 4c -

7.0-3.0 J..J+liJ ~\ w41=-~ ..uc W)L., o4c -

~~ u~ ~ ~ L,$Jl &.....J)l., Y.W A......,J.J.l.J\ o4JI ~~ 0\j I·)·,,",\\~~ Y.....:..J 

. ~I J.>.JIJ 

( 17 ) Donnen Classification U:l-iJ.l ~ -

d...:.._,LJ\ ~J. ~yJ\ ~jUJJ !.,$)\ o4J ( yJ j _}ts..J.o) :G..).JI ~ .}c ' o.!·,,, .. ,l\ \~ ~ 

-5- rS.J JJ.i;JI.) l..,S uG;fiiJ ~.J}SJI ~~:I ~~I ~tJ\ .)c.~ 

L:DlJI ~I ~lJI Wl.....a.ll JJl/1 Wl.....a.ll ~jill u.a.il...a..:.. 

5 . y,S\ 1...>-" • 5-3 3 jA j91 ~~WI ~~_;-

7 J.o.fi-1 7-5 5 0.o j91 :i..J~WI 4.h..., .. :i..J .. -.. .JlA .Y 

15 . y,S\ 1...>-" • 15-7 7 0.o j91 :i..J~WI Ulc :i..J .. -.. .. .Y 

(~_,.ill ~..l.J •4) ~lJ\ UJ....a..l\ 0" t..,J.J.l.JI o4JI ~Y _#' o.)i•o",\1 \~ Y.....:..J 

!.,$) '+-a\ ..b.:i.....l ~ ( ~ _,:JI ~ j1.c. o Y.,.. ) ~lJ\ Ul....o.\1 0a Y,W 4-J\J 2 d .J~ l/ I o Y.,.. ~ t..tu....~ 

y_;--:JI 1.#__;-J lp\~1 .L....lc ~_,.ill ~..l.J A......,J.J.l.JI o4JI _# ~ms. ~jliiJI ~h::. y.fll 

.~IJ~j.JI 

Sodicity : ~..1~\ -2 

~~ ~ ~ ojf.y o..lyj 0'::1 !.,$)\ o4-a ~ .llc ~I u\J~:/1 0a ~y,..ly-all ~ 

pH _jl c--.!.J ~ ~ ~yJI .} ~y,..l_,....,JI u\Jy,l ~_; ~,) L..,S liYjlil ~.j..lYJ ~yJI ~~ 

· L...U o~ ~UAI (1) u\.Jlilll d..J~I WI d..J -.,.~.:.. t~ 't:JI ltJl.J d..J .-·.11 J -'- -' u--c ~ J . .. y..::> .. ..r . ~ Y.J ~ .J .r ~ 

: ~ ~ J:!..l y-all 0 .)_,b. 
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==========~r-------"-·_·_AA_h_iA_J _~_·~_. __ Io_~_-_1_~_~_-~ ___ ~_l_~~·lF======== 
%Na ~..9:1.1~ ~.,WI ~I - I 

0----> ~ .cll~_, (13) Scofield ~ ~ t$Yl ~)l.. ~.J.Jj_J\ o4JI ~ ~ 

. (15) Christianson & Olsen ~~Rating 1 j_,":/1 Lll...a.ll 

SAR ~..9:1..1~1 jl~l ~- y 

_J\ ~ ~yo4-JI :i..py ~ t?~\ (13, 6) ~y":/1 :U.).JI ~ ~ ~-' 

SAR __,!\ ~ ~~ (,?)\ o~ ~ : -6- JJ~ 

SAR "WI~ 

10-0.0 ~.J.l..l~l ~ o4c S, 

18-10 ~_J.l..l~l :U.....ji.o o4c s2 
26-18 ~_J.l..l_,dl ~Y' o4-S3 

26 <.)A fo.l I~ ~_J.l..l_,dl ~Y' o4c s4 
~jJ ":/ dll~.J S 1 ~\ 0.a .){W ~.J.)j_J\ .)y";/\ o4-> ~_,.i L.Jl!' a.)i·o"il\ \~ ~.J 

. ~L.cJI u\:.i'-f.ill "'l:U::w.y ~ J:!..l ~ o .J_,b. 

Bicarbonate hazard :~.::.A..i.J-:~.J~I )~I - c 
Ca __jl wUJ:!I ~_; ~ J...,.:.i t,G)\ o4-> _} HC03 _, C03 __jl uUJ:!I ..l_?..J L.JI 

ww .J:l.J~I JJ----'-">1 uc ~-' ~jill j _,h... .) f' .J:!..l _,.....,JI uU .J:!I o..l4-u> .)I t? ..l ~ Lc..., M g _, 

~ <;?J1 o* ~_,.i ulj ~.J.Jj_JI o4JI jS y:w_,. RSC ~~ r.J:!..l_,.....,JI wU_,uiS ~ 

. (12' 6) Eaton ~ 

Toxicity : ~I -3 

wLJ I~ wUL:.i.l\ I~~ ul ''\:j 1.1 )I oll.o ~ u\J ";/\ . ..l ·\ Y. . r...s--- .. _)}1 't-' t? .. (.,? .J:! ~ ..?. .J (.) 

.L~u)SJI wL..J .>.!I ys _; o..ly_) c )l.. ':II ~ c-o ~~ ~ ~~ _fo":/ .l9 _, r .J:!..l _,....,JI _, -~u)SJI 

L..Jlp.l_, :.laL....., wy~ .)I JI.J_,":/1 ~ ~ uUY.":/1 o~ ~-' ul,illl _,....i :iJ\.d ~ J...,.:.i 

ol .:11 wlj A -<WI WI w~l • ·· (I) ·1 ";/\ ,_ • ~ -A __ ,.;t\ · 1 1 .. l:.-: Y' """e-' .) . .J • .J:U"-l .J ~ .) .J lS'"" ~ .J..? . \"""""' c.>"" .JC ~ 

· . . < ·"·' ~I..J oWl ~ ·.< -· ..l.l J<t\ · ":/ ~Lu.:.. 4..1Jjll w\.:ii..J.i · -111 L.ili..ll ~ ·-- 11 J--:1-'.? . . • .. u-~"";U .. .J~ uY. .. . .J .JY' .J . .J .. ~ 

-7- r!.J J_,~l ~ ~~ (12) Taylor ~ ~ ~ ..l-.u)SJI 

.I:!J_,l.Sjl ~.; ~ (,?)\ 0~ ~ : -7- r-!J JJ~ 
-l;!J _,lS.ll ) y-::. I jill\ I~~ Cl "WI~ 

;.?.)l :w~ 2 <.)A J!l 1 

:i......l....:JI ... ::.A:ilull Ulib •\:i • •. .);1-1 4-2 2 

~I ~ • w\:ilull ~ ''\:i 8-4 ., 
J-lA . .);1-1 .) 

~I -o~ w\:.ilull ~ • • .. . Y.JA 8 . fo.l (.)A . 4 

202 



========~~-------~-J_~_·~_I_t_J_'h_~ __ ·~-~-~-~--~~-·------~lF======= 
0-" .J---!.W Up. 10 ~.) _AJI o4a I~ 2 ~\ L,ro ~ .)~'i\ o4a L.JlS' oJ; ... :,l\ I~ y..u.:..J 

. L:.J\:ji+JI tl_,.;l ~ ~ _;/J\:j wl~ L.Jfo JlliJ 4 ~\ 

.L.-;l.J_,lSJI P..JJ ~~ .J~YI o4a L.JlS (15) Christanson and Olsen ~ y..u.:.. L...l 

Rating 3 · o; .... II 0-o ~t.s -6- ~.J _AJI o4-c I~ L... Rating 2 ~WI ~I 0-o _# ~ 

~J.lll :i.ci.J)IJ ~1~1 ~ ~ y..u.:..J. Rating 4 t-~1)1 ~I 0-o 10 ~.J _AJI o4->J 

0-" ~Up. 10 ' 6 r!.J .)~'i\ ol:-a I~ L... ~\ ~~ Ul....o L,ro .# ~J.).l.J\ o4JI L.JlS 

o4 L.JU adj.SAR ~ ~ lfJIJ rJ:!..ly.::JI wliJ:!I ~ :i...,w.:J~ L...l ~I o..lyj Ul....o 

' o·, .... 0-" .# ~ 6 ~ .J _AJI ol:-a I~ L... ~~\ ~~ ~ 0-o _# ~J.J.WI .J~'i\ 

. FAO _j\ ~ y..u.:.. o..lb. ~ Ul....o 0-o 10 ~.J _AJI ol:-aJ ~~ o..lyj 

: pH U:A-JJ~I ~l.iJ:!I ,ESji -4 

.JJ~I u:fo ~u ~~J o~l .JJ~I u:fo ~ ~~~pH _jl 01 

~WI 4.:~~ ~ _;/Jt:l.\1 ~ I.JJ..l pH _jl ~ L.,S • .JJ~I L,J.,l ~~I :iJ~I 4.:_,.;WI 

FAO ' .,~,,a ·; ~ ""_)] W)L... .# .J~'i\ o4-c ~_,.; L.JlS pH _j\ y..u.:..J w4ill4.:~1 

. (14 ' 12) 

CONCLUSIONS AND RECOMMENDATION ~~jl.l\J ~4-~"JI 

~ . I l · · ~ .. -'1 ..l .b..\1 · · ~ -<1\ :i..J -~~ U --II oWl ·I II ~\ .lll 't:i.i w t....::.l -1 ~ ~ __ _,..,......... J ~ . Y"' .? . .:f7'"' .. l) (.5" .) ~ .) 

1 ~~ '-. -- .11 LWI ..l .b..\1 · w ~~ ww .. q wli 1 · .. < ·· ~t..tu.....l.J 'I - -'1 ~"" J '-6-:' (._,..,......... •. J .)J. r.; -~ J:! ~y . <.,?'Y"' 

. o4-JI 0~ y~ 0-o 4.:.)11 ~I ~.b. ~..lWI wlil~l F ..ill~J o4-<Jl yJI ~I 

wULU.ll w II ~..)' \....,..., C4 ~ . ~)I . I . 'i l.g....al..b..:i..u.l ..l..ic oWl :i..Jc . . . .. -2 . .JA I.S" '-? J:l . V" l.? ua Y:. .. .. Y y,.a..J 

• '
11 I ''11 . I~ '' t:l.\1 "'' "' 1 ~l....aJI • <...S ..?- J t y J .JA-1 ~ Y.J J c ..A-4..A.l 

..l J~l ~ r J:!..l y-oJI ) y.-::,1 l..JC ..».lUI jS ui..S Up. r J:!..l y-all o .J_,.b. r.;l ..l_p, J r~ -3 

wLJ I~ L...l..W:-.l .II W)L, : ... ~ 10 ~ .' .. II ol.J.... ~\..i:ll.u,l.J .II W)WI J:! " . . . ""_)='-' .JF y,.a..J " I.) .,r:-" " . l.j..? 

. ( J:!..l y.::Jl 

''\:j w\~ • • ",II 10 .' .. II ol.J.... ~~ l... .l.l .1<11 ~ ~l.J .II 4_..U)L, l.J'il ol.J.... .... -4 Y.J y,.a..J ~ ~ .. . . .)_,........, .. . . r.;..? .) . .. y,.a..J 

..l.........l .1<1\ · 'j ~ .•.' .11 '"L.:l.\.l ~l.J L...l . .lJ .1<11 ~~ L:.J\:j\..U.ll I~ • ~ .. .)_,........, -.r~ ~ Y.J . . ,.)_,......,..... . ~ ~.) 

. .II \. -1~1 ..llc :i..Jc _·.II :i...D..l • • l.J'il ol.J.... ·t.s ~ .LI\ ~ ~ I wW .. q r.;? 't-"' • .r . .) y,.a..J .) . • l) Y""' . . ~ -~ J 

~LUll tl ·y1 L.U::...l ..ill.)S . 1 ' 11 wl...ili.c okl :i...DW\ d .... uiJI l..b.:i.....l.J · I · 1 • • _JJ .).. J ~ • .)At:" • ( . ~_JJ ~J 

L...p~ ~ w\.....,I.J~I wDI ~IJ Trickle irrigation ¥:Ul~ r.;)l ~_;.6 rl..b.:i.....IJ. ~Jti...\1 

.(20) · Yl )I ·· .L. 4..i ~ wbl...llll a ... l .4...:.. .1.11 :i....JI.c oll.JI 1~1 o\ tS ..?- i.? (,j~ .J . c.r- Y"'" • • r '..,? 

203 



======:;~ .... iJlo.W l.,>!~l •1.:-li ~ ~IJ> lj:::::;==== 
REFERENCES .J..ll..AJ\ 

.(1981) ~_,.JI 4......o~ ."~I.J\'1 c~l ".(.jJb .J~ ~t.;.3 r"""~ .J~' c;_ij.L:. .1 

~.;-JI ~u3 .c-Jb ~-':! ~y..ll..lp 3 J...a~ ~ c;)3 ~Y ):~...ll..lp , ~ .2 

.(1990) 94-84 ,J._.a_,.JI 4......o~. l"l.1...a ~ ~~ fiyJ ~tJI ~I 

3. Al-Layla, M.A, S.M. Al-Rawi and H.A. AI- Kawaz. 2nd Sci. 
Conference of SDRC. 173-187 ( 1990) . 

. (2001) ~_,.JI 4......o~ 'I"_,LJI ~,~~A ~~.J .c)c ~ ~l..lp ,;us .4 

~~.~~ I"I.L.....a fiyJ &1)1 ~I ~yJI ~l§3 ·~-':! ~y..ll..lp , c-J1.5 

.(1997) 58-48:L.J~ 10- 8 LJ.a ;;_yill ~_,.JI 

6. Al-Rawi, S.M, S.I. AL-Azzo and S.A. Abbawi, 2nd Sci . Conference of 
SDRC. 224-23 7 (1990). 

·"U:1J31)1 ~I.Jj ~ ·(.j.J~I ~ ~_],3 ~ ~ r"""~, c:J~ ~~, ~~1.7 

.(1987) 2J.aJI 19 ~ 

8. AL-Joboury, M.I. J. IBN AL- Haitham pure and App. Sci. , 3 ( 1 ) PP 
: 71-80 (1992) . 

. (1997)58 -76 :(1) 5 'U:1J31)1 4...,.~ ~ .JI~I..lp .J~I, ~WI .9 

10. Walvoord, M.A eta!. Wat. Resources Res. 35( 5 ): 1409-1424 ( 1999). 
11. Suk, H. and K.K. Lee. Ground Water, 37 (3) .(1999). 
12. Tadon, H. (1999). "Methods of analysis of Soil ,Plant, Water and 

Fertilisers, Binny printers, New Delhi, India. 
13. APHA. "Standard methods for examination of water and wastewater". 

Washington DC. (1998). 
14. Ayers, R.S. and R.L. Branson. California Agric., 31 (6): 25( 1999). 
15. Christian Son, J.E. and E.C. Olsen. "Irrigation projects in Guatemala". 

Utah State Univer. USA ID. Guatemala in Manuscrip (1972). 
16. Gauhey, P.H. "Engineering management of water quality". McGraw­

Hill Book, USA( 1968) . 

. (1988) ~_,.JI 4......o~ ,'\_j~\3 (.j)l" .J#.. u_J ,J.F~I .17 

18. Manhan,S.E.nvironmental Chemistry". 81
h Ed. CRC press. Washington, 

D.C. USA (2004) . 

. (1999) 59-51 :35 J.aJI •rk.ll3 ~fll ~ ·vW.J:! ~y..ll..lp 'c-J1.19 

20. Bernstein, L. and L.E. Francois. Soil Sci. 115. (1973). 

~ 204 ~ 


