psled! (g il dlaa
2026 sz 3 23l Gale (2) el
3135-2359 =

Al-Farouk journal of sciences

Volume (2), Issue (3) (JUNE, 2026)
ISSN: 3135-2359

=
E
.,
4

e Oy HAL“\:?.-- -

A Blaal) Jgu (B Adsal) CUEAY Gigliy aul) slua a1 o Alalad) jalaall AbaslY aglpag uel) Sl
(Adbma — Ayl L -
Ll daala— daasdall 3jlgall dtia AdS—Laglpal) dutia acd  Ghgiaal) daae daaf

a.almhnosh@zu.edu.ly https://orcid.org/0009-0009-1980-7967
Llpua daals — Llpa dusilly IIY) S — Ld)aal) acd Chsiaall daaa daaf (g9

ahamed.arwa@sabu.edu ly

Hydrogeological Impact of Coastal Quarrying Activities on Seawater Intrusion and Groundwater Aquifer
Contamination in the Western Jifara Plain, Libya (Zawiya — Sabratha)
Amir Ahmed Mohamed Al-Mahnoush
Department of Geological Engineering — Faculty of Natural Resources Engineering — University of Zawiya
Arwa Ahmed Mohamed Al-Mahnoush
Department of Geography — Faculty of Arts and Education (Sabratha) — University of Sabratha
2026 B/5 il &)U -2026/7/28:J 8l 70 )L 2026 /7/20 dxn ) sadl A U 2026/6/29 220w Y] A U

sl

Ane G DBl Abse e Seall alud) gl 3 alsall Ahal Jusal) SO0 KD ddaill Gl Jslim
daady sl A8ES) Ao Adle Aoty Laluns audtiy Bliall Jgw (e lejn 203 dilaie Ay bl e Jlad &uea
sl SV sy aladl Ahal SIS il didas ) i a8y L Adaldl Bdsall SUBAY (e Lgsis ssaal
e iy sy JlSe e s AV 13gl OIS @il Gulily ¢ S Ao asi waaty Al jualie e
Agdgall ol e and) olae Jaln Bl dadaiy Hsaually Ay sbaall e ilie Jilas

il ((GIS) dudhaall Clagleal) alaig s o jladiwy) Gu Caes Gligiall Baaaie LUK Lagie Gadl) adic)
by ) dila) (MODFLOW 6.0 zaliys pladiads danglgems jagll dadailly ((XRF 5 ICP-MS) daiiall 4syal)
bl i€ sy L uaitally cplelally cpladll G e 83500 (100) lealsd die e cichy il cileds Lalane
3.18 iy jslats 3S/ae 95.4 523 (PD) abia)ll Javssia iy ) ALEN jualialls 25l ala Sl e i)
DR sbae Wb Lo/ Sias oaen 1204 ) saladdl (e Ll Bl 20050S0 AL Candsy) Lash czsansall 2all linia
Cislady chaanyal) sl 3 Jfie 1100 dilie Jfie 4800 aly (TDS) 2l 2603 3l Lo gia s 338 8)glanall
G Ay el sl Jalis o (g sdge spg clinll (o %70 a3 415 Ledl) ligySull ) a)slSl dus
aladll GBS AKY) shlidl b Lgie jie 500 sais J3I gas aldl gl Ciny Jae MODFLOW 5lSlas

DA e T2 gai Sy Fugaall Hoaxll hdsay salaal) dadil BES (o Lisine Ble 25n5 ) Sl Galig
D) g ) Gagly S e A Adall clebaY) of %65 (@l i daaly ddngs Gl as dua
Aladil sale) (8 (gl SLaBY) (ool i85 ¢ ASe n dem) Al clily alaall Al B0 JelSia ey
ol alalia

LAY ualial) (Ldalod) dahial) « alaall o SlSal) Judatl) :dabiad) el

2725


mailto:a.almhnosh@zu.edu.ly
https://orcid.org/0009-0009-1980-7967
mailto:ly.edu.sabu@ahamed.arwa

= Ay g1 3) Ll - Al B LAY Jg A A gad) il A Gigliy and) ol JANS Lo Adalad) jalaall A& L gleun g agd) il
(M\M

Abstract

This study investigates the spatial analysis of the geo-environmental impacts of quarrying
activities in the coastal sector extending from the city of Zawiya to the city of Sabratha in
northwestern Libya. The study area forms part of the Jifara Plain and is characterized by high
environmental sensitivity due to the increasing concentration of quarrying activities and their
proximity to coastal groundwater aquifers. The study aimed to analyze the spatial distribution
of quarrying activities, assess their geo—environmental impacts on environmental components,
identify their spatial patterns, measure local residents’ perceptions of these impacts, and
propose a spatial framework for their management. This was achieved through the analysis of
water, soil, and rock samples, in addition to modeling seawater intrusion into groundwater.

The study adopted an integrated, multi-level methodology combining remote sensing and
Geographic Information Systems (GIS), advanced laboratory analyses using Inductively
Coupled Plasma Mass Spectrometry (ICP-MS) and X-Ray Fluorescence (XRF), and
hydrogeological modeling using MODFLOW 6.0. A field survey was also conducted using a
questionnaire distributed to a sample of 100 local residents, workers, and specialists. The
laboratory results revealed severe soil contamination with heavy metals, with the mean
concentration of lead (Pb) reaching approximately 95.4 mg/kg, exceeding the permissible limit
by about 3.18 times. The electrical conductivity of soils near the quarries reached 12.4 dS/m.
Meanwhile, groundwater from wells adjacent to the quarries recorded a mean Total Dissolved
Solids (TDS) concentration of 4,800 mg/L, compared with 1,100 mg/L in reference areas. The
chloride—to-bicarbonate ratio exceeded 15 in approximately 70% of the samples, representing
a strong indicator of seawater intrusion. MODFLOW simulations estimated the inland
movement of the saline wedge at approximately 500 meters per year in areas with the highest
concentration of quarrying activities.

The study concluded that there is a statistically significant relationship between the intensity of
quarrying activities and indicators of geo—environmental degradation. Approximately 72% of
the respondents confirmed the presence of clear geo—environmental impacts, while 65%
considered the existing environmental measures inadequate. The study recommends
establishing an integrated legislative framework for the environmental management of quarries,
developing a spatial environmental monitoring system, and adopting circular economy
principles for the reuse of quarrying waste.

Keywords: Spatial Analysis, Quarries, Coastal Area, Heavy Metals.
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