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Preface

The 3 International Conference on Integrated Environmental Management for Sustainable Development (ICIEM 2018)
seeks to create a tradition of a bi-annual gathering of academia, industry and policy makers to build a series of environmental
pollution monitoring systems and integrated management strategies. This conference provides an exceptional opportunity for
presenting cutting-edge research and fostering discussion amongst scientists, professionals and academics in different areas of the
broader themes of environmental engineering and sciences. Scientific exchange in this international meeting continues to be of
great benefit to all involved in challenging environmental issues caused by the increase of pollutant loads discharged into the
natural environment of ecosystems. These challenges require the building of a regulatory framework and control strategies, a
framework that needs to be based on scientific evidence associated with exposure and health risk for pollution prevention and
remediation strategies. The application of innovative remedial techniques and new scientific methods is a key step towards
sustainable development. It is therefore crucial to address the existing pollution problems and protect public health as well as
preserve the welfare of the environment.

The application of cost-effective technologies for waste treatment and controls is much needed for a better implementation
of the appropriate regulatory measures that insure the success of a broader policy in pollution prevention.

Engineers and scientists working in this field need to be familiar with a wide range of issues including the physical processes
of mixing and dispersion, surface modifications, interfacial phenomena, and photochemical and biological developments. Hence, a
continuous exchange of information between scientists in different parts of the world is essential.

In recent years, environmental protection has emerged as a requirement that goes beyond state borders to reach a global
dimension. This awareness has resulted in numerous treaties, directives and conventions and has even changed the way we do
business. Indeed, it is now generally accepted that country’s economic growth strategies must be compatible with environmental
goals.

Protection of the environment, one of the pillars of sustainable development, is an absolute priority for the international
community. In this context, the 3™ ICIEM conference aims to focus on relevant experiences, up-to-date scientific research and
findings carried out all over the world to protect and preserve the environment. In addition, attendees will benefit from the
participation of a number of well-known specialists in the field and from the exchange of experiences to come up with solutions to
complex environmental problems and to develop environmental protection strategies and pollution management tools.

We sincerely thank all authors for their involvement and efforts in preparing their papers.

Achraf Ghorbal, Ali Sdiri, Leila Basti, Boubaker Elleuch
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Nihad Chakri, Btissam El Amrani, Halima Jounaid, Fouad Amraoui 174

Landfill leachate treatment using electrocoagulation: Case the Controlled Discharge of the City of Mohammedia (Morocco)
(ID 369) 177
Mabrouki Jamal, El Hajjaji Souad

Orius laevigatus, Aeolothrips sp. or Amblyseilus swirskii, which is the best predator to control Frankliniella occidentalis
populations in pepper crop greenhouses ? (ID 388) 179
Mohamed Elimem, Soukaina Ben Othmen, Essia Limem-sellemi, Brahim Chermiti

Masonry bricks based on port dredge sediments: microstructure and mechanical properties (ID 394)

Houssam Slimanou, Nedjima Bouzidi, Abdelkader Tahakourt, Amir Si Larbi 182

Adsorption of ammonia and organic matter from landfill leachate using different adsorbent types (ID 396)
Yosr Smaoui, Zouheir Elouaer, Farah Bouhamed, Jalel Bouzid

EFFECTS OF ALKALI FLUORIDES ADDITION AND COOLING MODE ON THE PROPRIETIES OF ENVIRONMENTALLY FRIENDLY
BELITE CEMENTS (ID 397) 188
Mohamed Amin Bouzidi, Abdelkader Tahakourt, Nedjma Bouzidi

185

Extraction and use of lignin for the improvement of membrane properties (ID 400)

Adel Zrelli, Walid Elfellah, Achraf Ghorbal, Béchir Chaouachi 190

Bunch of grapes as an eco-friendly sorbent material for the removal of cadmium(ll) ions from synthetic aqueous solutions in
batch mode: A preliminary study (ID 404) 192
Houcine Benaissa, Mohamed Meziani

ALMOND (SOFT SHELL) PEEL AS A LOW-COST SORBENT MATERIAL FOR ACID DYES REMOVAL FROM SYNTHETIC AQUEOUS
SOLUTIONS IN BATCH MODE. (ID 405) 195
Houcine Benaissa, Mohamed Amine Attar, Sidi Mohamed Reda Zoheir Benhabib

Establishment of a municipal solid waste recovery system for the production of solid recovered fuels (ID 407)

Mariem Aydi, Lamia Khannous, Amin Elleuch 198

Effect of Olive mill wastewater (OMW) amended on artificial soil (ID 408)

Leila Chaari, Taher Mechichi, Monem Kallel 201

A modeling study by response surface methodology (RSM) on methyl orange adsorption optimization using
cetyltrimethylammonium bromide functionalized almond shell powder (ID 424) 204
Rim Ben Arfi, Takwa Chouki, Hédia Hannachi, Walid Elfalleh, Ayesha Sadaf, Achraf Ghorbal, Sunil Kumar Khare

Magnetic host-guest inclusion for removal of endocrine disruptor from aqueous solutions (ID 426)

Zied Marzougui, Bassem Barkaoui, Ahmed Bitar, Abdelhamid Elaissari, Boubaker Elleuch 206

Anthelmintic activity of methanolic extracts of Capparis spinosa against Haemonchus contortus (gastro-intestinal parasite
of sheep) (ID 430) 210
Essia Sebai, Amel Abidi, Hanen Hamza, Hafidh Akkari
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GIS-based Multi-criteria evaluation for olive mill wastewater pond selection (ID 441)

Wissal Issaoui, Imen Hamdi Nasr, Marwa Mahmoudi, Abdelwaheb Aydi, Mohamed Hédi Inoubili 212
Eco-Innovative Industrial Wastewater Treatment System for Sustainable Water Management Based on Zero Liquid
Discharge in Paper Industry (ID 447) 215

Esra Can Dogan, Ali Oguzhan Narci, Elif Durna, Hiseyin Cengiz Yatmaz, Sevgi Topcu, Tugba Nur Yilmaz, Mine Aknar, Coskun
Aydiner

Techno-Economic Analysis of Zero/Near Zero Liquid Discharge Applications of Eco-Innovative Wastewater Treatment
System in Paper Industry (ID 448) 219
Coskun Aydiner, Ali Oguzhan Narci, Esra Can Dogan

Determining the most suitable areas for artificial groundwater recharge with reclaimed water using GIS and AHP-
multicriteria decision analysis (ID 452) 223
Marwa Mahmoudi, Hatem Ibrahim, Abdelwaheb Aydi, Wissal Issaoui, Nadhem Brahim

Study of the reproduction for Perinereis cultrifera (Annelida, Polychaeta) in the bay of Tunis (ID 459)

Marwa Bouhedi, Mouna Antit, Marwa Chaibi, Donia Kalthoumi, Atf Azzouna 226
Substitution of nitric acid by polyoxometalates of Keggin structure in the process of adipic acid production via the oxidation

of cyclohexanone (ID 460) 228
Sihem Mouanni, Dahbia Amitouche, Tassadit Mazari, Abdenour Boumechhour, Siham Benadji, Leila Dermeche, Cherifa

Rabia

Analyzing biofilms community structure and abundance by flow cytometry for antifouling tests (ID 461) 231
Imen Hmani, Amel Zouari, Wafa Cherif, Monia E Bourl, Leila Chebil, Leila Ktari

Biological treatment of textile wastewater by SBR (ID 473) 234

Dalila Sakhi, Younes Rakhila, Abdellah EImchaouri, Meriem Abouri, Salah Souabi, Joelle Duplay

Effect of In Vitro Nickel Adaptation on Plant Growth and Nickel Accumulation of Regenerated Plants in the halophyte
species Sesuvium portulacastrum (ID 474) 237
Emna Fourati, Katarina Vogel-mikus, Taoufik Bettaieb, Anja Kavcic, Chedly Abdelly, Tahar Ghnaya

Chemical composition and in vitro digestibility of some Algerian browse species (ID 477)
Samir Medjekal, Mouloud Ghadbane, Laid Benderradji, Souhil Boufennara, Raul Bodas, Secundino Lopez, Hacene 239
Bousseboua

Effects of thymol on growth performance and intestinal morphology in rainbow trout fries. (ID 487)

Assia Kritihi, Khadija Ouaissa, Mustapha Hasnaoui, Abdelaziz Maychal, Youness Oumessaoud 242

Heteregenous phtocatalytic degradation of ibuprofen in ultrapure water and pharmaceutical industry wastewater using a
TiO2/UV-LED system (ID 491) 245
Nabil Jallouli, Luisa Pastrana-martinez, Ana Ribeiro, Nuno Moreira, Joaquim Faria, Olfa Hentati, Adrian Silva, Mohamed Ksibi

Reusing Household Water with Greywater System in single house (ID 499)

Eya Hentati, Mona Lamine, Moncef Khadhraoui, Jalel Bouzid 248

Chitine extraction from shrimp (Metapenaeus monoceros) waste using crude alkaline stable proteases from Anoxybacillus
kamchatkensis strain M1V (ID 500) 250
Sondes Mechri, Khelifa Bouacem, Khouloud Feki, Rania Khlif, Samir Bejar, Amel Bouanane-darenfed, Bassem Jaouadi

Greener and eco-friendlier approach of feather-biodegradation using a new keratinase from Actinomadura viridilutea strain
DZ50 (ID 575) 254
Mouna Ben Elhoul, Nadia Zarai Jaoaudi, Bassem Jaouadi

Assessment of water turbidity removal using Cactus juice extracts as a bio-flocculant under two formulations (ID 585)

Bouthaina Othmani, Fawzi Ben Rebeh, Moncef Khadhraoui 258
Improvement of supported copper catalyst for Congo red decolorization in aqueous solution (ID 606)

Youssef Benjelloun, Anissa Lahrichi, Soumaya Boumchita, Anis Khalil, Assia Zaari, Fatiha Mejbar, Aziz Elbadraoui, Farid 261
Zerrouq1

Characterization of Tunisian clay material and Removal of Organic dye by Sono-adsorption (ID 612) 263

Mabrouk Eloussaief, Safa Mkaouar, Haithem Bel Hadjltaief, Mourad Benzina
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Leachate treatment of the Fes city by a combined process of coagulation-floculation (ID 613)
Safa Mkaouar, Mabrouk Eloussaeif, Patrick Pizette, Hicham Zaitan, Mourad Ben Zina

Preparation and characterization of Clay from Nabeul Area as low cost methylene blue adsorbent (ID 614)
Safa Mkaoaur, Mabrouk Eloussaief, Haithem Bel Hadjltaief, Hicham Zaitan, Patrick Pizette, Mourad Benzina

Removal of dyes by sono- assisted adsorption (ID 615)
Wiem Hamza, Mabrouk Eloussaief, Nesrine Dammak, Mourad Benzina

265

267

269
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Topic 2 - EHRA - Environmental and Health Risk Assessment

ASSESSMENT OF AIR POLLUTION AND HEALTH HAZARD ASSOCIATED WITH SAWMILL AND MUNICIPAL WASTE BURNING IN
ABEOKUTA METROPOLIS, NIGERIA (ID 78) 273
Olusegun Oguntoke, Folayemi Emoruwa, Matthew Taiwo

Analyse des données épidémiologiques du cancer du sein féminin au niveau de la région de Chlef - Algérie : 2014 - 2016
(ID 81) 276
Maamar Boukabcha, Abdelkader Alibenamara

The Early Warning in the Urban Management of Risk (ID 84)

Boualem El Kechebour, Samia Haddad 278

Environmental Impact of Modified RW-PET Composite Mortars : Material Sustainability & Mechanical Characterization (ID
93) 282
Nabil Kazi Tani, Ahmed Soufiane Benosman, Yassine Senhadji, Hamed Taibi, Mohamed Mouli

Protective effect of selenium on toxicity induced by cadmium in rabbits (ID 97)

Brahim Ben Aicha, Salim Gasmi, Rachid Rouabhi, Samira Aounallah, Hichem Saker, Abdelkarim Ben Khedir 285
Impact of Au/TiO2 nanocomposites in mediterranean mussels (Mytilus galloprovincialis) (ID 106) 87
Imen Bouzidi, Badreddine Sellami, Wiem Saidani, Amal Lassoued, Amel Hanachi, Amine Mezni, Hamouda Beyrem

Hippocampal Apoptosis Assessment After Alterations in the brain of Male Rats Exposed to Low Doses of Acetamiprid (ID

111)

Salim Gasmi, Brahim Benaicha, Rachid Rouabhi, Samira Aounallah, Hichem Saker, Abdelkarim Benkhedir, Mohamed 290
Kebieche

Prevalence and characterisation of multiresistant bacteria isolated from retail Chicken Meat in Tebessa (Algeria) (ID 112) 293

Salima Taleb, Yasmine Yousfi, Nadia Rezkallah

The use of Porcellio laevis (Crustacea, Isopoda) as organism for the avoidance test in response to a metal contaminated
litter (ID 114) 296
Chedliya Ghemari, Ahmed Ouni, Anas Ayari, Karima Nasri-ammar

Use of layered double hydroxides and natural clay for the removal of color and organic matter from textile effluents:
synthesis, characterization, kinetic and equilibrium (ID 116)

Rachid EImoubarki, Mohamed Taoufik, Ahmed Moufti, Hanane Tounsadi, Fatima Zahra Mahjoubi, Samir Qourzal, Mohamed 299
Abdennouri, Noureddine Barka
Study of a natural legume/cork oak association in Kroumirie; an alternative solution to climate change (ID 119) 302

Amel Ennajah, Mariem Elaoui, Maroua Herzi, Amal Ben Youssef, Abdelwahed Laamouri, Zouhaier Nasr

Dissemination of antibioresistance in the rivers of the North East of Algeria (ll:case study of Zeramna River, the region of
Skikda (ID 142) 307
Zohra Chekroud, Dalel Boulainine, Samira Gacem

Impact of salinity modification in freshwater mussels : Histopathological investigation (ID 145)

Amal Lassoued, Noureddine Khalloufi, Mossadok Ben Attia 309
Assessment of Radiological Risk in Ceramics Tiles produced in China and Its Health Impacts on Nigerian Users (ID 146)
. . . . 311

Emmanuel Joel, Omeje Maxwell, Olusegun Adewoyin, Marvel Akinyemi
Influence of environmental factors on invertebrate communities assemblage in springwater of northern Tunisia (ID 159)

K . . . . . 314
Noura Slimani, Moncef Boumaiza, Eric Guilbert, Jean Thioulouse
Noise Evaluation in oil and gas Field and associated risk assessment (ID 160) 316
Wahid Alzmzam, Walid Alfaghi
Studies on Dioxin-Like PCBs and Risk Assessment at Waste Burning (ID 162) 332

Anahit Aleksandryan, Artak Khachatryan, Yurik Bunyatyan, Feliks Petrosyan, Vardges Frangulyan, Zhenya Harutyunyan

An epidemiological survey of the related risk to the use of tradional medicinal plants by diabetics in hospitals in Constantine 325
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(Algeria) (ID 170)
Amrouni Rym, Derouiche Mohamed Tahar, Laredj Hacéne, Nedjoum Sara Safia, Boutebba Meriem, Akil Hayat, Nacer Amina,
Bekhiri Abdelmalek

Battery Electric Vehicles or Plug-In Hybrid Electric Vehicles From the perspective of Life-Cycle Greenhouse Gas Emissions
Assessment (ID 185) 328
Siqin Xiong, Ying Duan, Xiaoming Ma, Junping Ji

URBAN SOIL QUALITY ASSESSMENT USING MULTIDISCIPLINARY APPROACH (ID 195)

Vera Terekhova, Maria Pukalchik, Kamila Kydralieva, Victor Prokhorenko 333

Short term effect of sewage sludge amendment on soil ferility and toxicity: A microcosm study (ID 197)
Sarra Hechmi, Helmi Hamdi, Rahma Zoghlami, Mohamed Naceur Khelil, Sonia Mokni, Saoussen Benzarti, Hassen 336
Abdennaceur, Naceur Jedidi

The side effects of tear gas exposure during the Tunisian revolution: Study of 39 medical expertise (ID 198)

Malek Zribi, Azza Belhaj, Khaled Annabi, Wiem Benamar, Zouhir Hammami, Samir Maatoug 339
Impact of salinisation in freshwater mussels fertility: a microcosm study (ID 205) 341
Noureddine Khalloufi, Amal Lassoued, Mossadok Ben Attia
Trachelobdella lubrica ( Hirudinae, Rynchobdellidae, Piscicolidae) on 3 species of scorpaena fishes from Tunisia (ID 206)
. e . 343

Romdhane Yasmina, Quilichini Yann, Tekaya Saida
Efficient removal of zinc and nickel in aqueous systems by natural clay: electroflotation and adsorption processes (ID 207)

. . 347
Nesrine Dammak, Mourad Benzina, Lassaad Ben Mansour
Pollution by trace metals in the sediment of Lake El Mellah (ID 210) 349
Houria Athmani, Mostefa Boulahdid, Noura Bouchahm, Nadia Hocini
Growth and yield of triticale plants fertilized with biosolids (ID 212) 332
Rajia Kchaou, Rim Baccar, Kalthoum Harbaoui, Jalel Bouzid, Saloua Rejeb
the opposite effect of selenium after cadmium toxicity in rabbits (ID 214) 354

Samira Aounallah, Rachid Rouabhi, Salim Gasmi, Brahim Ben Aicha, Hichem Saker, Abdelkarim Ben Khedir

Assessment of Coastal vulnerability to erosion and marine submersion in the Algerian coasts (case of Bou Ismail bay) (ID
216) 356
Walid Chaib, Mokhtar Guerfi, Yacine Hemdane

Industrial solvents: are we aware about real exposure levels? (ID 221)

Radhouane Chakroun, Faycal Faidi, Mansour Ahmad Balkhyour, Habib Nouaigui 359
Soil Properties as Affected by Phosphogypsum Amendment (ID 226) 361
Nada Elloumi, Mohamed Zouari, Salma Mseddi, Ferjani Ben Abdallah, Monem Kallel
Evaluation of Quality of life in Sfax Tunisia: Experimental investigation (ID 234) 364
Ramzi Halwani, Nesrine Boujelben, Riadh Hajtaeib
Temperature and Precipitation variations in the Province of Macerata, Italy, over the last 80 years (ID 236)

. . .. .. 367
Matteo Gentilucci, Maurizio Barbieri
Quantifying interannual variability of soil respiration in a Mediterranean cork oak forest (ID 245) 369
Lobna Zribi, Fatma Gharbi, Fatma Rezgui, Florent Mouillot
Impact of the hospital environment on the bacteriological characteristics of diabetic foot infection (ID 246) 379

Mourad Boukoucha, Nadia Bouguerra, Ghalia Badri, Nabila Tahri

Date palm (Phoenix dactylefera L.) of Boussaada’s Oasis (West Algeria): Environmental threats and Phoenicicultural orchard
preservation (ID 250) 375
Laid Benderradji, Mouloud Ghadbane, Samir Medjekal, Noura Messaoudi, Faical Brini

Biochemical composition of organic matter and Benthic Bacteria biodiversity in Bizerte lagoon sediments (ID 251)
Hannachi Amel, Nasri Ahmed, Elarbaoui Soumaya, Khazri Abdelhafidh, Bouzidi Imen, Rastteli Eugenio, Beyrem Hamouda, 378
Mahmoudi Ezzeddine
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Greenhouse Gas emissions performance of Lithium-ion traction battery: learns from LCA studies (ID 254) 381
Siqin Xiong, Ying Duan, Junping Ji, Xiaoming Ma

Rejuvenation of Algerian palm groves through tissue culture techniques: Case of date palm (Phoenix dactylefera L.) somatic
embryogenesis regeneration (ID 257) 384
Laid Benderradji, Mouloud Ghadbane, Samir Medjekal, Noura Messaoudi, Faical Brini

Can Fuzzy Cognitive Maps and Agent-based Modeling support Sustainable Agriculture? (ID 277)

Asmaa Mourhir, Elpiniki |. Papageorgiou 386
Characterization of based sources of pollution in Monastir Bay (ID 283) 388
Mohamed Damak, Bouaker Elleuch, Monem Kallel

Diversity of nematode communities associated with apple orchard in center of Tunisia (ID 289) 390

Noura Chihani Hammas, Asma Larayedh, Lobna Hajji Hedfi, Hajer Regaieg, Najet Hourigue Raouani

Impact of an environmental factor on the development of Lavatera maritima (malvaceae) in the Rachgoune station Ain-
Temouchent Algeria:case width and length (ID 290) 396
Sarra Ghalem, Faical Hassani, Ibtissem Sarah Bouayad

Roundup (Glyphosate) impacts on hepatic mitochondrial status of wistar rats (ID 293)

Rachid Rouabhi 399
Evaluation of the hepatotoxic risk related to the use of traditional Algerian herbal medicine: in vivo study of hepatotoxic
effects of sap and maceration of Ecballium elaterium fruit (ID 298) 401

Amrouni Rym, Belmahi Habib, Messai Laid, Derouiche Mohamed Tahar, Nedjom Sara Safia, Hassounet Leila Assia, Lared;j
Hacene

Hepatopancreatic cell alterations in Armadillidium granulatum (Crustacea, Isopoda) exposed to mercury and nickel
contaminated substrates (ID 320) 403
Hajer Khemaissia, Raja Jelassi, Maryline Raimond, Chedliya Ghemari, Catherine Souty-grosset, Karima Nasri-ammar

Evaluation of nutritional status of CRC patients undergoing chemotherapy at anticancer centers of the algerian east (ID
350) 406
Samira Negrichi, Salima Taleb, Sabiha Bouzbid

Effect of agriculture intensification under greenhouse on the biochemical and transcriptional response of earthworms
Eisenia andrei (ID 351) 409
Iteb Boughattas, Sabrine Hattab, Marouene Mkhinini, Mohamed Banni

Biochemical and transcriptomic evaluation of the toxic effects of Aloe vera Toxins on the earth worm Eisenia andrei. (ID
356) 411
Fatma Lanouar, Iteb Boughattas, Noureddine Bousserhine, Mohamed Banni

Life Cycle Assessment of Moving Bed Biofilm Reactor (MBBR) used for on-site Grey Water treatment and reuse for
sustainable development (ID 359) 415
Khaoula Masmoudi Jabri, Latifa Bousselmi, Erwin Nolde

Simulation of gas leak frompressurized pipelines using OLGA Simulator

WiamKharouba, Omar Sultan , Hassan Eshreaf 417

Tardigrades faunistic survey in Northern Tunisia (ID 364)

Jamila Ben Marnissi, Atf Azzouna, Witold Morek, Piotrek Gasiorek, Daniel Stec, Lukasz Michalczyk 420

Predicting heavy metal concentrations with Near Field-Far Field models for Occupational Exposure Assessment Purposes in
steel cutting industry (ID 367) 422
Fatma Omrane, Imed Gargouri, Moncef Khadhraoui, Boubaker Elleuch, Denis Zmirou-navier

Assessment of the sensibility of partially filamentous bulking sludge to saline stress compared to healthy sludge (ID 370)

Zamouche-zerdazi Rania, Bencheikh Le Hocine Mossaab, Meniai Abd Salem Hacéne 424

Larvicidal activity of Lamiaceae and Lauraceae essential oils and their effects on enzyme activities of Culex pipiens L.
(Diptera: Culicidae) (ID 371) 426
Fouzia Tine-djebbar, Djemaa Dris, Radja Guenez, Noureddine Soltani

Early tomato defense response to dual infection by Root knot nematodes and Root rot Fungus (ID 372) 430
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Lobna Hajji-hedfi, Najet Horrigue-raouani

Toxicity and Biochemical impact of two fertilizers against terrestrial Snail, Helix vermiculata M (ID 376)

Samir Tine, Fouzia Tine-djebbar, Malika Gueddouche 434

Distribution of Total Mercury in Marine Fish Species from North of Tunisia (Mediterranean Sea) (ID 392)

Chouba Lassaad, Tissaoui Cherifa, Missaoui Hechmi 437

Relationship between tree growth and gas exchange of three Mediterranean pines species (ID 403)
Sondes Fkiri, Touhami Rzigui, Ali Elkhorchani, Abi Ben Hassine, Hanene Ghazghazi, Abdelhamid Khaldi Khaldi, Mohamed 440
Larbi Khouja, Zouhair Nasr

Effect of agricultural practices on groundwater mineralization of the Aousja-Ghar el Melh perched aquifer (Northeast of
Tunisia) (ID 406) 443
Bouzourra Hazar, Condesso De Melo M. Teresa, Ribeiro Luis, Bouhlila Rachida

Soil water release curves: indicator to suit sustainable cropping scheme under sloppy rain-fed climatic conditions of
Pothowar Plateau of Punjab-Pakistan (ID 413) 446
Dr. Rehmat Ullah, Dr. Shehzada Munawar Mehdi, Dr. Khalid Saif Ullah Khan, Mr. Aftab Ahmed Sheikh

Co-precipitation preparation of ZnO: An efficient catalyst for degradation studies of textile effluents under UV irradaiation
(ID414) 465
Hajer Chemingui, Malek Kahloul, Takwa Missaoui, Moez Smiri, Cengiz Yatmaz, Amor Hafiane

Application of Electrical Resistivity Tmography and hydro-chemical analysis for an integrated environmental assessment (ID
422) 468
Abdelwaheb Aydi, Imen Hamdi Nasr, Amel Mhimdi, Samir Touayli, Ali Sdiri, Wissal Aissaoui

Understanding the effect of ventilation, intermittent pumping and seasonality in hydrogen sulfide and methane
concentrations in a coastal sewerage system (ID 440) 470
Rita Ventura Matos, Filipa Ferreira, José Saldanha Matos

Contamination level and ecological risk assessment of potentially toxic metals in stream sediments around Oued Maaden
polymetallic mine, northern Tunisia (ID 444) 474
Jamel Ayari, Ahmed Sellami, Ahmed Braham

Toxicity induced by permethrin on the freshwater beetle Laccophilus minutus (ID 465)

Samir Touaylia, Ali Mezni, Abdelhafidh Khazri 478

Environmental factors determining regional biodiversity patterns of groundwater fauna in semi-arid aquifers of North-West
Algeria. (ID 470) 481
Abdelhakim Mahi, Tiziana Di Lorenzo, Bathoul Haicha, Nouria Belaidi, Amina Taleb

IMPACT OF WASTEWATER IRRIGATION ON SOIL PHYSICO-CHEMICAL PROPERTIES, GROWTH AND WATER USE PATTERN OF
STRAWBERRIES PLANTS IN SOUTHEAST OF TUNISIA (SFAX) (ID 482) 484
Nesrine Turki, Zaineb Bakari, Nesrine Boujelben, Massimo Del Bubba

USE OF POLLUTION INDICES FOR SEDIMENT QUALITY ASSESSMENT: CASE OF REMIR WADI (TUNISIAN NORTH WEST) (ID
497) 487
Jihene Nouairi, Dorra Gargouri, Samir Meftah, Fernando Rocha, Mounir Medhioub

Spatial distribution and assessment pollution of trace elements in surface sediments of tne Bizerte lagoon-Ichkeul lake
complex (Northeastern Tunisia) (ID 505) 489
Bochra Brik, Abdelwaheb Aydi, Kamel Regaya

Climate changes of plants biodiversity and dendrochronological analysis in Absheron peninsula flora (ID 566)

Tofig Mammadov, Aydan Rasulova 492
IMPACTS OF CLIMATE CHANGE ON PLANT BIODIVERSITY IN AZERBAIJAN (ID 590) 493
Tofig Mammadov, Leyla Salimova

Evaluation of oxidative stress and DNA damage in earthworms (Lumbricus terrestris) exposed to 17a-estradiol (ID 605) 496
Bouthaina Jerbi, Dalel Belhaj, Doniez Frikha, Yvan Capowiez, Magali Rault, Monem Kallel, Christophe Mazzia

Smoking during pregnancy (ID 611) 498

Madi Jaghabir
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Topic 3 - WR - Water resources

EXPERIMENTAL STUDY OF THE FORCED A-JUMP BY POSITIVE STEP IN A TRAPEZOIDAL CHANNEL (ID 12)

Kateb Smair >01
Water pollution of wadi Seybouse, Annaba-Algeria (ID 29) 506
BOUDJEMAA Sonia
Sediments redistribution under action of internal wave attractors. (ID 44)

. . . 509
llias Sibgatullin
Dohuk Syncline as an Artificial Recharge Aquifer, Northern Irag. (ID 50)

R . 510

Nabeel Al-azzawi, Myasar Al-saraj
THE IMPACT OF LIVESTOCK FARMING ACTIVITY ON THE QUALITY OF SURFACE WATER (ID 54) 512

Laima Cesoniene, Daiva Sileikiene, Midona Dapkiene

Quality of wastewater treatment byproducts and their sustainable use in agriculture (ID 55)
Salah Karef, lkram Mokeddeme, Fatima Ait Nouh, Dorsaf Ben Othman, Mounia Achak, Mostafia Boughalem, Laila Oulkacha, 514
Aissatadaouda Diallo

Investigation of the Meteorological Drought of Erbil, North Iraq (ID 76)

Kasim Yenigun, Veysel Gumus, Mustafa H. Aydogdu, Nihat Kucuk, M. Yasar Sepetcioglu >16
Mean rainfall variability effects on the hydrological response of Medjerda High Valley (ID 90) 518
Sahar Abidi, Olfa Hajji, Boutheina Hannachi, Hamadi Habaieb

PNA: an easy methodology to delineate “Nitrate Vulnerable Zones” (ID 98) 520
Gianluigi Busico, Emilio Cuoco, Matrocicco Micol, Maurizio Sirna, Dario Tedesco

Multivariate Statistical Methods for the Evaluation of Water Quality (ID 131) 573

Ahmed Douaik, Soumia Ramdani

QUALITE PHYSICOCHIMIQUE ET ISOTOPIQUE DES EAUX DU BASSIN DE LA HAUTE ET MOYENNE SOUMMAM. ALGERIE (ID
135) 525
Hanane Lamari, Mohamed Mesbah, Mohamed El Hocine Cherchali

Characterization and evaluation of the erosive dynamics in Mellegue watershed (ID 138)

Olfa Hajji, Sahar Abidi, Salma Matoussi, Belgacem Jarray >30
Experimental study of hydrodynamic aspects in a rectangular electroflotation column (ID 141) 532
Radhia Issaoui, Mariam Kotti, Lassaad Ben Mansour

Groundwater Potential Assessments of Coastal Plain Sand Area of Ado-Odo/Ota (ID 147) 534

Emmanuel Joel, Peter Olasehinde, Maxwell Omeje, Olusegun Adewoyin, Marvel Akinyemi, Boniface ljeh

Physicochemical behavior of waters in interaction with the lithology of the crossed geological formations. Case of Oued
Djedra watershed (Souk Ahras, Algeria) (ID 152) 537
Badreddine Saadali, Abdelali Hamzi, Choayb Bouhdid

EFFECT OF EXCESSIVE IRRIGATION ON GROUNDWATER LEVEL AND SALINITY IN A SEMI-ARID BASIN (ID 156)

Ayse Dilek Atasoy, Mehmet Irfan Yesilnacar, Kasim Yenigiin >40
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EFFECT OF EXCESSIVE IRRIGATION ON GROUNDWATER LEVEL
AND SALINITY IN A SEMI-ARID BASIN
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Abstract

Excess irrigation is responsible for the groundwater salinity in semi-arid regions. Deficiency of drainage network in
the farmlands with uncontrolled irrigation was the most important factor on the salinity of soil and groundwater.
Moreover, surface irrigation with these waters (saline groundwater) on heavier textured soil of the area usually
leads to build up of salinity and sodicity problems. Therefore, there was need to research the groundwater level
and quality in the excessive-irrigated semi-arid basin. The aims of the research were; to compare the groundwater
levels before and after irrigation periods (before 1994 and after 1994) and to evaluate the salinity of groundwater
before and after the irrigation in a year.

1. Introduction

Saline groundwater is often found at shallow depth in irrigated areas of arid and semi-arid regions and is
associated with the problems of soil salinization and the land degradation. Salt deposits resulting from
excess irrigation with the high evaporation rates and the poor drainage conditions accumulate in shallow
aquifer and migrate down in the course of time and then reach the ground water."” 2 The aims of the
research were; to compare the groundwater levels before and after irrigation periods (before 1994 and
after 1994) (Figure1), to determine SAR (Sodium Adsorption Rate) and EC (Electrical Conductivity) levels
of groundwater in excessive irrigated Harran Plain and to evaluate the salinity of groundwater before
(March 2016) and after (October 2016) irrigation in a year by US Salinity Diagram classification.

2. Material and Methods

The groundwater samples were taken from 11 wells (W1-W11) in Harran Plain and certain physical and
chemical properties of samples were analyzed to present salinity effect. Sampling and measurement
procedures were carried out in accordance with:

. D4448-01 Standard Guide for Sampling Ground-Water Monitoring Wells3,
. Water Quality-Sampling-Part 2: Guidance on sampling techniques* and
. Groundwater Well Sampling®.

3. Results and Discussion

According to US salinity diagram (Figure 2), all wells except W4 have C2 or C3 salinity (medium to high salinity) while
W4 has very high (C4) saline irrigation water. When sodium hazard is taken into consideration, it is seen that all wells
except W6 have low sodium hazard in March and October. All wells except W4 and W6 were included in the class of
"suitable for irrigation". However W4 and W6 wells were found in the class of "suitable for irrigation on some special
conditions".
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Figure 1. The variations of groundwater level according to years in an observation well representing the study area
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Figure 2. Salinity and Sodium hazard of ground water in USA salinity diagram

4, Conclusion and Recommendations

Consequently, groundwater level increased due to irrigation since 1994 which was the year of irrigated-agriculture first started. Salinity and sodium
hazard of groundwater from increased conductivity and SAR values of the drainage water leaching through the unconfined aquifer arised from
excessive irrigation in the region for many years.
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