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Assessment of the quality of water and the hydrochemical formula
used for some groundwater wells in Najaf governorate / iraq
Adnan jassam hammadi
Aliragia university - college of eduction

Abstract

Analyses of water for twenty two selected wells from najaf city are included
chemial constituents (T.D.S., Ca*?, Mg*, Na*, K*, CI',SO, **, HCO, "%, and NO, *) and pHysical
variables (pH,Electric conductivity,and deep of well) . Based on the chemical and physical
variables values,the water quality and formula for each well were identified. Based on
some known classification ,the water of these wells was determined for human and
animal drinking ,for irrigation, for industries,and for construction.The results showed
that the wells water with slightly to moderately salinity and there are relatively high
for Ca™ Na*,ClI,and SO, %, also the results showed that water among slightly , moderately
and highly mineralization. This study showed that all wells are not suitable for human
consumption but are suitable for animal drinking.Irrigation is one of the important uses
of well water,this study showed the validity of some wells for irrigation and other not
valid and also adopted some important indicators to demonstrate the validity of
this water for irrigation such us sodium adsorption ratio (S.A.R.) and found it no
harmful effects of sodium for use this water and Percentage of sodium (Na*%) indicator
showed that allows this water for irrigation.This study have been found invalid for use in
industrial process,but it proved the validity of most wells for bulding and construction.
When calculating formulas and chemical water quality statement concluded that more

Mvells with water quality (sulfate-chloride-sodium-magnesium). J
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(6)9}@)}&\@&5&\4‘@ uj&_” oL_:l\ L} C’.JL_:ﬁY‘ J—"..S‘JS 3._:)L2.o
Slivldl e I il d
Altovisky 1962 o ol sl o i) sl Ao Cicas (6) g
4.:5\.;-\ M‘)J.H &.)L.{J.A J&Y\ ges [@,a\ o L‘,- T od> (BES o> ppm
132-882 4000 2500 2000 1500 800 * Na
2226-36 1000 900 800 700 350 Ca*”
337-19 700 600 500 350 150 Mg*
1060-188 6000 4000 3000 2000 900 “Cl
3081750 6000 4000 3000 2500 1000 S0,?
6828-1727 15000 | 10000 7000 5000 | 3000 TD.S
C U g 2 T o Ly oL U] ans Do ety J sk 1 e

S A Lg.l.ib Avers & Westcot, 1989  i—>alleda Ol : ‘éJ_U LAl Mo N

o bl UV i) ke sis
(Ve Sl olLdadl LIl U oY

N ol izl i s dae
=X :\_sﬂ‘tj_’J_Pj C}&_A‘Y\o.i_&d_l.&j
I L§)-$‘°L.‘."‘ L;-M szl ;L:;L,a.ﬂ‘

Ayers&Westcot1989 s (s Holll &M (7) o35 s
LI Ll ;) dakars ke LYl gl sl el
8430—2240 3000—0 E.C.hs/cm daslall
6128—1727 0--2000 T.D.Sppm Salinity
28.08—1.58 5—0 Mg*’epm daa sall S 52V
113.4—1.8 20—0 Ca*’epm Cations
38.34—5.73 40—0 Na*epm
13.39—1.04 10—0 Hco, epm Allad) S gl
48.58—6.4 20—0 SO,? epm Anions
29.85—5.29 30—0 Clepm
117—3 2—0 K*ppm RERE N
1.9—-1 10—0 NO_ ppm Nutrients
7.62—7.09 8.5—6 pH s AV & Sisall
9.60—1.98 15—0 S.A.R
76.64—16.41 60—40 %*Na
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o e L 5505500 a0 301 2030

COL I Ualall s deidl 0 5 UL

SAR=Na* /{V (Ca**+Mg*?) /2}2®

s 5 &y g oLl 5 S1 5050

(8 3, Jsiz) (epm) O dlI/e U 051

e N ole @7 TUIGEON 2000 Cices A5

Jsddl 3 S s )l ) 2500 s

Ll ol a5 Ll s 63015 €9) o5,
roly ydloda L AU

de s el ,SWaa Al ol 25l ey

el dmns Lgd p s sl 55 s gd s i Al
(«Sodium Adsorption Ratio» SAR) p 5.5 s.all
so—s (/Sodium percentage “SSR”Na
P 333 gl 31 5me) A Oy S L
Lg{;—.’. rj_pj,.,au ;\_:.SLP ol_:.c r\.)od'_w‘ d\ CA_:\?-
S Ll Sl oy 01 5332 45 e eS]

(epm) & 5\ BISU &) M1 3 52 poliall 525 5 (8) 03, guer
(/Na) €ﬁb}.4“ Ru:li Ly (epm) 8> g (SAR) fﬁ’)“““ Sl yrel dews ‘..:3 o
HCO, | 80,2 | CIF | NO; | Ca2 | Mg? | Na* | K* | SAR | Na%
1 7.39 20.8 154 | 0.08 13 28.8 17.8 2 3.9 32.5
2 8.34 27 20.1 0.06 16.6 13 233 3 6 47.2
3 6.7 25 17.7 | 0.07 9.65 9.6 20.8 0.4 9.6 61
4 7.3 16 134 | 0.05 10.4 8.2 18.3 0.2 6 49.9
5 29 11 125 | 0.04 8.7 10 8.2 0.3 2.6 31.2
6 7.1 275 19.2 0.04 15.7 11.5 22 24 5.9 47.3
7 1.5 1.4 124 | 0.02 6 6.1 13.2 0.3 5.3 52.8
8 26 10.1 15.2 0.03 8.6 9.2 12.5 0.3 4.2 41.8
9 7.9 20.7 26.7 0.11 20.3 15.8 31.2 0.4 7.6 46.6
10 8.5 31.9 212 | 0.06 18.2 15.2 271 1.3 6.6 45.9
11 4.3 17.7 16.1 0.08 10 6.6 222 0.1 1.9 57.3
12 1 11.7 6.7 0.05 6.4 7.5 5.7 0.2 21 30
13 3.2 6.4 52 0.14 1.8 1.5 10.9 | 0.18 8.3 76.6
14 9 354 29.8 | 0.09 225 20.1 38.3 0.3 8.3 47.5
15 8.3 38.3 19.4 0.04 17.4 14.5 26 2.82 6.5 47.5
16 8.3 16.5 152 | 0.12 27.6 11.6 9.3 0.28 2.1 19.6
17 5.1 16 14.9 0.11 11.3 9 16.1 0.1 5 44 .4
18 9 36.4 29.8 | 0.14 22.9 20.7 349 | 0.48 7.4 447
19 4.3 17.7 16.1 0.08 10 6.6 222 0.1 7.7 57.3
20 5.3 29 211 0.01 19 13.4 229 | 0.84 5.6 42.2
21 13.3 14.1 13.1 0.09 6.8 8.1 16 0.07 5.8 51.1
22 7.7 22 17.9 | 0.08 113.4 14.2 20.3 | 0.66 25 16.4
Ra. 1.9-9.6 | 16.4-76.6
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SAR p 323 gl 5| 5281 & o (5 M old (TUrgEON 2000) i (9) o35 dgbr

S, | 10> [ No harmful effects of sodium

Jaa e fmb_ﬂ\ 0da )L\\ &

1 5 9.\....;43 |
10- An appreciable sodium hazard in fine textured
S soils of high CEC but could be used on sandy
2 [ 18 . . .
soils with good permeability
Harmful effects could be anticipated in most
18- .
S, 26 soils and amendment s such as gypsum would
be necessary to exchange sodium ions
S, | 26< | Generally unsatisfactory for irrigation

il oda v (5,1 oLs @ DON,1995
(10) 0, J st 3 5a | S Sl s L
Lw\),d\ou)uot_:»@;jsau;\s%éﬂ\j
O sl s e oS 5 ol ol oda fos
S TP R S TN S
(22) o3, 101y p 23 el &4 A1l Slons

.Lg,JJTjo 055

L.B.b;A)L{\C@OM_eJJJ.L%-HJ_AQ_AJ
B2 It ISR PN E-Ean > il
S5 e g U oL s el oy
LAV Gast (s (p o sl 5l 5l 40)
Z@\:J\U;Lal\&_ﬁwbﬁw&rﬂzw

Na/={Na*+K*/a**+Mg *+Na*+K*}*100¢

o L35 (epM) Slu> 5 & g S| 1

(7Na) ¢ 525 all & ) &dl v (DON 1995) Ciinai (10) o3, d gbr

%Na 20 40-20 60 -40 80 -60 80<
. L JICS 4 s _p
%”‘ EX”’u good .~ Permissible 3>
ok cellent Doubtful | Unsuitable
y o 11,14,15,17, 2,4,6,7,8,9,10
@)j’ ’ ’ ) ) £)+,9,/7,0,9, N
W 22 1,5,12,16 18,19,20 21, 3,13 A g

LSl ad gy S O Sy L sl
lisldl Lo Hem ;S5 45, L5l
doadl @ | S Leliall @ Lessedl oLl

1(11) o35

e deliall ol MLl LMo -

o= E JSdssuz wlawl e ols ol dclial
ds oSty sl eda G J A5 deliall
L Lall e oLl Leluall i 2LVl de
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Lol 51 W sl ANy ol Hem Civnas (11) 3 J st

-

Al Al Aithaia cilyra A il gital) L g
. @l delia | Al clelial) .. As| gdl) Aclia
PIN(EN] 4 dadity -
- - ppm_stiall
2226—36 20 100 75 Ca*
337—19 12 50 30 Mg*?
553—64 250 HCO,~
308-1840 100 250 504'2
9.1—1 5 10 NO,-
1727-6128 1000 1000 500 .T.D.S
7.6—7.09 10—6 8—6.5 6--9 8.5—6.5 pH

L?MRTWJQDM\MJLY\VJ@UL?Mrwbyudj.)b;-\J')L>U.AJ

colebiall jaad g 1A

o< ICJ\;L_:IJYU f—L_;.:.U ol_:l‘ :\_:\?-w — A
ol Gaad B Al 5815 s
“2 (Altoviski, 1962) —icas 3 LasS) 5 o

Q‘&LI.AYU ;«LM.S\ u..oj_x.‘ oL:l‘ :\_3>-M upL'l-\
1(12) S, doa G 1S s

OlelisY g e bdd oLl LMz u.ﬁ\.i-‘ Altoviski, 1962 Civuas (12) ‘v-;) J g

Adlad) Al Al cilita 4 £ samall aal) ppm < sY)
882—132 1160 "Na
2226—36 437 Ca®

337—19 271 Mg*?
1060—188 2187 Cl
308-1840 1460 SO,?

553—64 350 HCO,

. &M.:.;\Hj 9[...\.U :\.;-L.,o :\M\)J.S\ o.l.sh )L:‘ oL:c ,35\; d\ c’.’.&.v.‘; d‘jv\.‘;-‘ \.,Ub U.Aj
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DL U Y1 ) S5l s L S

Lo i oo bl oLkl G i M U V15 Jadl
s Sl 1) 0555 Lpls 21 1Ll
(psedB= p o350 = p e S 50
LY o sll s Sl e S 08 5 2
Geldl e o Youar Lo lds757 s 5
i) I (13 035 dpdr) sl pll odos
Jsd=) (1epm) o o JAN\e B 0 s U 4 2l

'(14<’-5J

: oleodl ggig duiliorSg aylall gl . 7
Lo L ool LslaSUl sl s o my
05 a0l Al ;J\g._; 54> (T.D.S))
UV s IS (epm) O de/: 3
G2 (PH) i_caaldl 1Ly ALl il
ALy dr M U sV oLl de 5 e onas
S5 A oY LA ae(epm) si 5
o S5 (1) 05, el s Jleey 157 (e
I Sl sla S

S04 CI HCO’™ NO -
TDS. 47.73 35.19 16.88 0.18 pH
3.0 Mg”? Na* Ca”? K* 7.5
46.05 29.23 21.4 3.32
psndlS - a0 pa - agpire — Dl S -y sS - Dy S | 1
popatine - o allS — g3 pea — Sl S0 -y ) - Sy ,S | 2
psandlS — & spuina -a g0 e - ) IS - iy S 3
popatiie — a uallS a3 pa - g S - S - iy, | 4
ps s - asmallS - 4 gpunine - Dl S - ) IS 5
p stuina -a gaallS —a 503 pa -2y ) 5 -y S 6
p5andlS —a srarirae -a 50 sea -l 1S -y ) IS 7
p5andlS -a srarirae -a 50 sea -l S -y ) IS 8 J
p stz -a suallS —a 503 s -l S -y ) IS 9 ad
pstuire -a suallS —a 503 gem -3y ) 5IS -l S 10 (13) 63,
psuire -a suallS —a 503 a2y )5S -l S 11 il oldl 4o 55
p 323 s - 5uallS —a grarine - )5S -l S 12 &bl LY 8
pssa -l s S -y 5K -y S 13 )
p st -a suallS —a 503 gea -y IS -l S 14
pspatine —a S —a 03 gem -y ) IS -y 58 15
P32 52 —p spunine —a saaallS -l gy S -3y ) IS -l S 16
p stuina -a gaallS —a 503 g -2y ) 5 -y S 17
p stuina -a gaallS —a 50 g -2y ) 5 -y S 18
p stuina -a gaallS —a 503 g -2y ) 5 -y S 19
p stuina -a gaallS —a 503 g -2y ) S -y S 20
psandlS —a grarize -a 503 s -2 ) SIS -l g LS -l S 21
pspallS -l g )8 -y ) IS -y 58 22




27 aublyell dooladl - du sl duls - duolellg dugy il Sluwlyadl dlao
02020 LWl ygils - clyoysdl - Jodl alaodl - jdue guolallsaell

(/- epm ) & 5l B o33 g1 2 bl il o3 (14) 035 d g
w.no | Ca* Mg*? N a* K* HCO3 S042 Cl- NO3-
epm% | epm% epm% epm% epm% epm% | epm%' | epm%
1 21.4 46.05 29.23 3.32 16.88 47.73 | 3519 | 0.18
2 29.65 | 23.37 41.62 5.35 15.01 48.58 | 36.29 | 0.1
3 19.45 | 1947 60.19 0.69 13.52 50.51 | 35.81 | 0.14
4 2792 | 2215 49.38 0.53 19.98 43.48 | 36.39 | 0.13
5 32.06 | 36.64 30.08 1.2 10.92 4159 | 47.32 | 0.18
6 30.35 | 22.31 42.55 4.77 13.24 51.00 | 35.67 | 0.08
7 23.25 | 23.87 51.39 1.47 5.92 45.06 | 48.91 | 0.07
8 28.00 | 30.12 40.89 0.99 9.53 36.07 | 54.28 | 0.11
9 30.01 | 23.34 46.03 0.60 14.26 37.37 | 48.15 | 0.20
10 | 29.44 | 24.60 43.77 217 13.83 51.73 | 40.95 | 0.10
11 2562 | 17.06 57.04 0.26 11.32 46.20 | 42.26 | 0.20
12 | 3219 | 37.72 28.82 1.25 5.29 59.89 | 34.50 | 0.28
13 1243 | 10.91 75.39 1.24 21.57 4242 | 35.05 | 0.96
14 | 27.67 | 24.79 47.15 0.37 12.17 4766 | 40.04 | 0.12
15 | 28.61 | 23.84 42.89 4.63 12.57 57.66 | 29.69 | 0.06
16 | 56.50 | 23.82 19.08 0.57 20.74 40.99 | 37.94 | 0.32
17 | 30.93 | 24.63 44 .15 0.27 14.16 4427 | 41.26 | 0.31
18 | 29.03 | 26.31 44.26 0.61 11.92 48.31 | 39.50 | 0.19
19 | 2562 | 17.06 57.04 0.26 11.32 46.20 | 42.26 | 0.20
20 | 33.83 | 23.87 40.79 1.50 9.64 52.22 | 38.11 | 0.02
21 2197 | 26.18 51.59 0.24 33.69 34.19 | 31.87 | 0.23
22 | 76.30 9.58 13.65 0.44 16.15 46.07 | 37.65 | 0.17
Labn oz s (14,16,17,19,21 SLlWwYl . 3
DLVl o2 ks 3L LAl o CONCLUSIONS

Bl ol 2N SV edb oLl S 4 Sl Gy sy Lt dslaSl

M¢Mt§5\wtw)\ laele cLESY Cw il ik G i o 2
SN ol S s pLis 15 (16,22) 5N LY o sl et oLl Mo 2
. (10,14,15,18) .a\jj\oﬁljs_rmwum\rgwy

L’gfi_ﬁj\ r\b;:_w)?\.so\_“l\oi_a LMo ("’\-"'5 o e LY O 2 LM dds L3
D PEPR U VLV R EN WP (,__,:E Em s 4,8,11,12,13) ,LS rﬂuﬁ.ﬂ O gl ("_:;
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