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5 7.18 2534 278.76 78.25 37444 21744  495.84 Nill 146.40 42.4 737.34 4487
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7 7.36 2447 300.76 88.25 338.40 151.84 455.85 Nill 136.64 34.3 767.73 4025
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9 8.13 2127 249,51 68.25 366.43 207.72 527.84 Nill 146.40 28.7 350.47 4228
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Sample WQI Type of Water
1 195.496 Poor
2 203.274 very poor
3 209.612 very poor
4 180.811 Poor
S 207.791 very poor
6 136.438 Poor
7 190.162 Poor
8 177.131 Poor
9 186.867 Poor
10 187.241 Poor
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J15] Aagall lill 8 WOQI cland #3508 1 85 il Jiay :3 Jgan
Con Wi Wi Si Q Wi*Q
PH 8.34 4 0.105 8.5 98.118 10.328
TDS 2636 4 0.105 1000 263.600 27.747
Na* 257.01 5 0.132 200 128.505 16.909
K* 63.25 1 0.026 12 527.083 13.871
Ca*? 390.46 3 0.079 200 195.230 15.413
Mg*2 185.86 3 0.079 50 371.720 29.346
Crl 415.87 5 0.132 250 166.348 21.888
S042 932.11 4 0.105 400 233.028 24.529
NOs 19.2 3 0.079 45 42.667 3.368
HCO3 117.12 3 0.079 200 58.560 4.623
TH 1740 3 0.079 500 348.000 27.474
38 195.496 Poor

[5, 18] SR 4w @y ddsall obiadll e o3 a3 14 Js2a

slaall Ao g5 2 (s0e A gall obiall e o
(1.3— 0) MJLC Aﬂéﬁblf_m
(2.8-1.3) i) AL g slsa
(6.6 - 2.8) & Skl A e 48 3 ole
(155—66) U\L‘\A‘).\.\L}.\SAAZ\BPQMA
(200 -15.5) &l Bayas A sa olie
200 (s S ol olaa
60
50
a0

30

20

10

SR Csmsarms A Go ok e obiall die 5 a gy Jalade ¢ 2 JSA

SR Osmans A (38 9 Slipall 4 sall olpall 4 53 a0 15 J s

o O o Heos SR
1 41587 Nill 117.12 3.55 & shill e
2 503.84 Nill 136.64 3.69 & shal) Alvins
3  519.84 Nill 122.00 4.26 o il Alia
4 511.84 Nill 117.12 4.37 & o) Aline
5 495.84 Nill 146.40 3.39 o il e
6 311.9 Nill 136.64 2.28 &bl AL
7 45585 Nill 136.64 3.34 o slal) Alvins
8 511.84 Nill 136.64 3.75 o shal) Alvins
9 527.84 nill 146.40 3.61 & shal) Alvins
10 599.81 nill 131.76 4.55 & shill e

MAAJMJL“&J;, dallall e\,.\.d\ JALAAL}AL&)Q} );.\M al.uqd;\huu)uﬁua_md\ 53 eJa.u.u . (JR) 53393..\.\...5
Jaelly (ya ST iS5 o olaa (o8 g paal) LY olae 8 835 sall 23N deal o e Jay 138 (18)0.86) (e Bl Al cilS 1308
—0.42) Op e g5l E ail) o 2n s (6) @) Jsaall g sa ol s AY) sbadll (e b e sl o slsaad) G sSE) Ll 23Y) ama of e
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Ll 3 At om0 sl olaall syl olaal Jalaty 48 5ko 9670 4o Lo (51 duapnd ikt (e e 70 ey ) A e (1.02
e shsaadl 0 sSH) sa # Y jaae )5S La 8 %30 Jiad ) il AL
JR s Apnd Clua muingy 16 s

Al o8 CL- Na* CL g/l Na"g/l CL Na* JR
mg/| mg/| mol/l mol/l
1 257.01 415.87 0.26 0.42 0.0112 0.0117 0.95
2 248.26 503.84 0.25 0.50 0.0108 0.0142 0.76
3 275.76 519.84 0.28 0.52 0.0120 0.0146 0.82
4 225.76 511.84 0.23 0.51 0.0098 0.0144 0.68
5 278.76 495.84 0.28 0.50 0.0121 0.0140 0.87
6 85.76 3119 0.09 0.31 0.0037 0.0088 0.42
7 300.76 455.85 0.30 0.46 0.0131 0.0128 1.02
8 280.76 511.84 0.28 0.51 0.0122 0.0144 0.85
9 249.51 527.84 0.25 0.53 0.0108 0.0149 0.73
10 200.76 599.81 0.20 0.60 0.0087 0.0169 0.52

sbaay sl Bl ) CalMg O (3815 (e ST Al ol 5 853568 » gaullQl) el ) sl (K - Ca/MQ Asesd
Ja15s 45 le Al Aiaia 8 lise) man O s Cas (2,23 — 1.72) om b z 555wl o 2a 5 (7) 5 dsaall g s 10 sSWI sl
[22] s aal 5 e Sl e Jlaniall all oY el ol
Mg/Ca A s 5917 s

. Ca* Mg*? Ca/ Mg
4l
A mg/I
1 390.46 185.86 2.10
2 378.45 202.86 1.87
3 382.45 227.16 1.68
4 346.41 163.99 2.11
5 374.44 217.44 1.72
6 310.37 146.98 2.11
7 338.40 151.84 2.23
8 338.40 154.27 2.19
9 366.43 207.72 1.76
10 380.45 179.78 2.12
ol b Jadai e dlall Ailue Sl Gl i gall (am a5 19 Jsaa
ol a8 SR Na* Cl TDS EC Mg/Ca JR
1 Moder_ately - - - - -
contaminated
2 Moder_ately - - - - - -
contaminated
3 S“ghtly con- * * * * * *
taminated
4 Moder_ately * * * * * *
contaminated
5 SIighFIy con- - - - - *
taminated
6 SIighFIy con- * * * - -
taminated
7 SIighFIy con- - * * * -
taminated
8 S“ghtly con- * * * * * *
taminated
9 Sllghtly con- * * * * * *
taminated
10 Sllghtly con- * * * * * *
taminated

Cle sana s goa o S il B abiiall L) gead ) Giag a5 g siinll JLEaY) g (3) ) JSA Adlas) Al (e
Al Aa ) e 53 A Al GERl eday 3 yad blada a5 (Dendrogram) & siial) 3 sl i s (3) o8 JSA cadlie pand
A0 ) and g el Al 8 LY deasns Ailaie 3 4l Jan ) (3) by O ONE (e Al pall 4 ealiadl IS LY o e S 1 b
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Assessment of Water Quality Index (WQI) and Sea Water Intrusion With Ground Water by
Using Some Chemical Indicators in Naima Region, Zeleten City, Libya.

1Naser Ageei Mousa 2lbrahim M. Al-assawi

1Libyan Academy for Postgraduate Studies
2 Chemistry Department/ Faculty of science/ Misurata University
Abstract:
Libya has no rivers or lakes that constitute an important tributary to groundwater. Ground water is withdrawn in
large quantities without any scientific studies or legal controls.

The phenomenon of sea water interference is one of the most important environmental effects resulting from
the low level of groundwater, and the increase in withdrawal rates in quantities that exceed the amount of natural
nutrition. The city of Zaleten is surrounded by several agricultural suburbs, Among the most famous agricultural
areas (Addafnia, Naima and Ezdu). As a result of urban and agricultural development, the consumption of ground-
water has increased, which is one of the most important sources of water in this region. This increases the possi-
bility of groundwater intrusion with sea water.

This study aims to calculate (evaluate) the Water Quality Index (WQI), as well as to find out the extent of
seawater intrusion into groundwater by some chemical indicators that indicate the possibility of groundwater
contamination with seawater, i.e, the Simpson ratio, Jones ratio (JR) and calculating the Ca/Mg ratio, in addition
to the high concentrations of TDS, EC, Cl-, Na*.

Ten samples were collected from some ground wells in the Naima area. Twelve parameters were estimated
i.e: (pH, total dissolved solids TDS, electrical conductivity EC, sodium Na*, potassium K*, calcium Ca*?, mag-
nesium Mg*?, chloride CI-, carbonate CO3?2, bicarbonate HCOs", nitrate NOs™ and sulfates SO4’) in addition to the
taste and smell according to standard methods. WQI and some Chemical Indicators such as SR , JR were done.
and a statistical analysis of the obtained results was also done.

Most of the obtained concentrations were higher than the permissible limits according to the World Health
Organization (WHO) and the Libyan Standard Specifications for Drinking Water LLS, 82: 2015. WQI of the
study showed that (70%) is poor water. Most of the samples are likely to be contaminated with sea water, because
they gave results indicating that they are polluted in most of the chemical indicators that were studied . When the
indicator SR was used , it was found that 90% of the wells were found to be moderately contaminated groundwa-
ter. While the JR ratio showed that a percentage of 70% contaminated seawater interferes groundwater , As for
the remaining samples , which represent 30% the source of the salts may be the geological formation .

Key words: Sea Water Intrusion SWI, Water quality index WQI, Simpson Ratio SR, Naima, Libya.

66



