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1 Introduction 

Waste-to-energy (WtE) or energy-from-waste (EfW) is the process of generating energy in the 

form of electricity and/or heat from the primary treatment of waste, or the processing of waste into a 

fuel source. 

The first incinerator or "Destructor" was built in Nottingham, UK, in 1874 by Manlove, Alliott & 

Co. Ltd. to the design of Alfred Fryer. 

                                                   

The first US incinerator was built in 1885 on Governors Island in New York, New York. 

                                                  

The first waste incinerator in Denmark was built in 1903 in Frederiksberg. 

During the 2001–2007 period, the waste-to-energy capacity increased by about four million metric 

tons per year. 

Japan and China each built several plants based on direct smelting or on fluidized bed 

combustion of solid waste. In China there were about 434 waste-to-energy plants in early 2016. 

Japan is the largest user in thermal treatment of municipal solid waste in the world, with 40 million 

tons. 

As of June 2014, Indonesia had a total of 93.5 MW installed capacity of waste-to-energy, with a 

pipeline of projects in different preparation phases together amounting to another 373MW of 

capacity 

Biofuel Energy Corporation of Denver, Colorado, opened two new biofuel plants in Wood River, 

Nebraska, and Fairmont, Minnesota, in July 2008. These plants use distillation to make ethanol for 

use in motor vehicles and other engines. Both plants are currently reported to be working at over 

90% capacity. Fulcrum BioEnergy incorporated located in Pleasanton, California, is building a WtE 

plant near Reno, NV. The plant is scheduled to open in 2019 under the name of Sierra BioFuels 

plant. BioEnergy incorporated predicts that the plant will produce approximately 10.5 million 

gallons per year of ethanol from nearly 200,000 tons per year of MSW. 

 

Waste to energy technology includes fermentation, which can take biomass and create ethanol, 

using waste cellulosic or organic material. In the fermentation process, the sugar in the waste is 

converted to carbon dioxide and alcohol, in the same general process that is used to make wine. 

Normally fermentation occurs with no air present. 

https://en.wikipedia.org/wiki/Electricity
https://en.wikipedia.org/wiki/Heat
https://en.wikipedia.org/wiki/Waste_types
https://en.wikipedia.org/wiki/Incinerator
https://en.wikipedia.org/wiki/Nottingham
https://en.wikipedia.org/wiki/Manlove,_Alliott_%26_Co._Ltd.
https://en.wikipedia.org/wiki/Manlove,_Alliott_%26_Co._Ltd.
https://en.wikipedia.org/wiki/Governors_Island
https://en.wikipedia.org/wiki/New_York_City
https://en.wikipedia.org/wiki/Denmark
https://en.wikipedia.org/wiki/Frederiksberg
https://en.wikipedia.org/wiki/Fluidized_bed_combustion
https://en.wikipedia.org/wiki/Fluidized_bed_combustion
https://en.wikipedia.org/wiki/Biofuel
https://en.wikipedia.org/wiki/Wood_River,_Nebraska
https://en.wikipedia.org/wiki/Wood_River,_Nebraska
https://en.wikipedia.org/wiki/Fairmont,_Minnesota
https://en.wikipedia.org/wiki/Pleasanton,_California
https://en.wikipedia.org/wiki/Reno,_NV
https://en.wikipedia.org/wiki/Fermentation
https://en.wikipedia.org/wiki/Biomass
https://en.wikipedia.org/wiki/Ethanol
https://en.wikipedia.org/wiki/Cellulosic
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International success stories: 

1- China 

To accommodate the rapidly increasing amount of municipal solid waste (MSW) sustainably and 

effectively, public-private partnership (PPP) waste-to-energy (WTE) incineration has achieved rapid 

growth in China. This  provides an insight into current practice and identifies key opportunities and 

major challenges in the further development of PPP implemented in China’s WTE incineration 

industry. The statistic results show that the publicprivate-partnership market is currently under a 

period of rapid expansion, with a large number of well-funded and highly professional public-private 

partnership suppliers emerging in recent decades, but at a level of market concentration that is 

significantly lower than in mature markets such as in the United States and Japan. 

 

Waste-to-energy (WTE) incineration provides an effective solution for achieving both “Prevention” 

and “Recovery”, because of its advantage of unlocking useable energy stored in MSW , especially in 

nonrecyclable waste. In recent years, WTE incineration has developed rapidly worldwide to provide 

an effective solution for governments to alleviate the pressure on MSW disposal and provide a 

diversified renewable and sustainable energy supply. In China, WTE incineration plants have grown 

rapidly, increasing from 3.70 to 133.08 million metric tons of designed capacity between 2003 and 

2018, respectively 

 Over 80 projects with a total investment of CNY 35 billion are planned or constructed in 2019, with 

at least 80% of WTE incineration projects in China procured and operated through PPP 

 

 

 

  

 

 

 

 

 

 

 

 

                               

            MSW collection and treatment in China. (Source: China Statistical Yearbook 2005–2019) 

 

The annual quantity of MSW increased from 155.1 to 228.0 million metric tons between 2004 and 

2018–with an annual rate of increase of 3.1%–and an increase from 80.9 to 225.7 million metric tons 

of harmless-treated MSW over the same period, at an 11.9% average annual rate of increase. 
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Capacity/disposal quantity of incineration and number of incinerators in China. (Source: China 

Statistical Yearbook 2005–2019) 

 

Effective and efficient MSW management, as well as a reliable renewable energy supply, are 

considered key issues in achieving China’s sustainable development goals, and PPP WTE 

incineration provides an effective and integrated solution. By using up-to-date data drawn from 2004 

to 2019 Chinese Statistical yearbooks, such industry associations and authorities as governments and 

PPP operators, and current practices, the market prospects and main obstacles for the PPP WTE 

incineration industry have been summarized. The results show the PPP WTE incineration market in 

China is currently under a period of rapid expansion, and a large number of well-funded and highly 

professional PPP suppliers have emerged during recent decades, while its market concentration is 

significantly low. Meanwhile, the great market potential and preferential policies promulgated by the 

central and local governments, as well as booming technological innovations, provide sufficient 

motivation for further development. 
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This document is the first document concerning the process to get permission from Lebanese 

Government to operate NLAP-IPP. 

 

 



2 Summary 

2.1 The mobile Incinerator 

In cooperation the the Lebaness University and USJ (…). 
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2.2 Flue Gas Treatment (Filter System) 
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2.3 Ashes Treatment 

 

 



2.4 Suitable Locations 

 



2.5 Relevant Norms 

 

Incineration of Waste Directive 2000/76/EC 

The aim of the WI Directive is to prevent or to reduce as far as possible negative effects on the 

environment caused by the incineration and co-incineration of waste. In particular, it should reduce 

pollution caused by emissions into the air, soil, surface water and groundwater, and thus lessen the 

risks which these pose to human health. 
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This is to be achieved through the application of operational conditions, technical requirements, and 

emission limit values for incineration and co-incineration plants within the EU. 

The WI Directive sets emission limit values and monitoring requirements for pollutants to air such 

as dust, nitrogen oxides (NOx), Sulphur dioxide (SO₂), hydrogen chloride (HCl), hydrogen fluoride 

(HF), heavy metals and dioxins and furans. The Directive also sets controls on releases to water 

resulting from the treatment of the waste gases. Most types of waste incineration plants fall within 

the scope of the WI Directive, with some exceptions, such as those treating only biomass (e.g. 

vegetable waste from agriculture and forestry). Experimental plants with a limited capacity used for 

research and development of improved incineration processes are also excluded. 
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2.5.1 Incineration of Waste Directive 2000/76/EC1 

2.5.1.1 Summary of Directive 2000/76/EC on the incineration of waste (the WI Directive) 

The WI Directive entered into force on 28 December 2000. It repealed former directives on the 

incineration of hazardous waste (Directive 94/67/EC) and household waste (Directives 89/369/EEC 

and 89/429/EEC) and replaced them with a single text. The aim of the WI Directive is to prevent or 

to reduce as far as possible negative effects on the environment caused by the incineration and co-

incineration of waste. In particular, it should reduce pollution caused by emissions into the air, soil, 

surface water and groundwater, and thus lessen the risks which these pose to human health. 

This is to be achieved through the application of operational conditions, technical requirements, and 

emission limit values for incineration and co-incineration plants within the EU. 

The WI Directive sets emission limit values and monitoring requirements for pollutants to air such 

as dust, nitrogen oxides (NOx), sulphur dioxide (SO2), hydrogen chloride (HCl), hydrogen fluoride 

(HF), heavy metals and dioxins and furans. The Directive also sets controls on releases to water 

resulting from the treatment of the waste gases. Most types of waste incineration plants fall within 

the scope of the WI Directive, with some exceptions, such as those treating only biomass (e.g. 

vegetable waste from agriculture and forestry). Experimental plants with a limited capacity used for 

research and development of improved incineration processes are also excluded. 

The WI Directive makes a distinction between: 

a) incineration plants (which are dedicated to the thermal treatment of waste and may or may not 

recover heat generated by combustion) and 

b) co-incineration plants (such as cement or lime kilns, steel plants or power plants whose main 

purpose is energy generation or the production of material products and in which waste is used as 

a fuel or is thermally treated for the purpose of disposal). 

The WI Directive provides for public consultation, access to information and participation in the 

permitting procedure. 

Transposition into national legislation was necessary by 28 December 2002. From this date on new 

incinerators have had to comply with the provisions of the WI Directive. The deadline to bring 

existing plants into compliance was 28 December 2005. 

2.5.1.2 Legislation Summary - Waste incineration 2:  

The European Union (EU) has introduced measures to prevent or reduce air, water and soil pollution 

caused by the incineration or co-incineration of waste, as well as the resulting risk to human health. 

These measures specifically require a permit be obtained for incineration and co-incineration plants, 

and emission limits for certain pollutants released to air or to water. 

                                                      

1 http://ec.europa.eu/environment/archives/air/stationary/wid/legislation.htm 

2 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM:l28072 

http://eur-lex.europa.eu/LexUriServ/site/en/consleg/2000/L/02000L0076-20001228-en.pdf
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ACT 

Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000 on the 

incineration of waste [See amending act(s)]. 

SUMMARY 

Incineration of both hazardous and harmless wastes may cause emissions of substances which 

pollute the air, water and soil and have harmful effects on human health. In order to limit these risks, 

the European Union (EU) shall impose strict operating conditions and technical requirements on 

waste incineration plants * and waste co-incineration plants *. 

Plants 

This Directive not only applies to solid or liquid waste incineration plants, but also to co-incineration 

plants. 

Experimental plants which aim to improve the incineration process and which treat less than 

50 tonnes of waste are excluded from the scope of the Directive, as are plants which only treat: 

 vegetable waste from agriculture and forestry; 

 vegetable waste from food processing, if the heat generated is recovered; 

 certain fibrous vegetable waste from pulp paper or paper production if it is co-incinerated at the 

place of production and the heat generated is recovered; 

 certain wood waste; 

 cork waste; 

 radioactive waste; 

 animal carcasses; 

 waste resulting from the exploration of oil and gas and incinerated on board off-shore installations. 

Permits 

All incineration or co-incineration plants must have a permit to carry out their activities. The permit 

will be issued by the competent authority on the condition that the requirements defined in this 

Directive are complied with. The permit specifies the categories and quantities of waste which may 

be treated, the plant's incineration or co-incineration capacity and the procedures for sampling and 

measuring air and water pollutants to be used. 

Delivery and reception of waste 

During delivery and reception of waste, the operator of the incineration plant or co-incineration 

plant shall take all necessary precautions to prevent or limit negative effects on the environment and 

risks to people. 

Furthermore, prior to accepting hazardous waste at the incineration plant or co-incineration plant, 

the operator of the plant must have at their disposal the administrative information on the 

generating process, the physical and chemical composition of the waste, as well as on the hazardous 

characteristics of the waste. 

https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32000L0076
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=LEGISSUM:l28072&from=EN#amendingact
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=LEGISSUM:l28072&from=EN#KEYTERMS
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=LEGISSUM:l28072&from=EN#KEYTERMS
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The operating conditions 

In order to guarantee complete waste combustion, the Directive requires all plants to keep the 

incineration or co-incineration gases at a temperature of at least 850°C for at least two seconds. If 

hazardous waste with a content of more than 1 % of halogenated organic substances, expressed as 

chlorine, is incinerated, the temperature has to be raised to 1 100 °C for at least two seconds. 

The heat generated by the incineration process has to be put to good use as far as possible. 

Air emissions limit values 

The limit values for incineration plant emissions to air are set out in Annex V to the Directive. 

They concern heavy metals, dioxins and furans, carbon monoxide (CO), dust, total organic carbon 

(TOC), hydrogen chloride (HCl), hydrogen fluoride (HF), sulphur dioxide (SO2) and the nitrogen 

oxides (NO and NO2). 

The determining of limit values for co-incineration plant emissions to air is set out in Annex 

II. In addition, special provisions are laid down relating to cement kilns and combustion plants 

which co-incinerate waste. 

Water discharges from the cleaning of exhaust gases 

Incineration and co-incineration plants must have a permit which authorises them to discharge used 

water caused by exhaust-gas clean-up. This permit will ensure that the emission limit values set out 

in Annex IV to the Directive are complied with. 

Residues 

Incineration or co-incineration residues must be reduced to a minimum and, as far as possible, 

recycled. When dry residues are transported, precautions must be taken to prevent their dispersal 

in the environment. Tests must be carried out to establish the physical and chemical characteristics, 

and polluting potential, of residues. 

Monitoring and surveillance 

The Directive requires the installation of measurement systems to monitor the parameters of an 

installation and relevant emissions. Emissions to air and to water must be measured continuously 

or periodically in accordance with Article 11 and Annex III of the Directive. 

Access to information and public participation 

Applications for new permits must be made accessible to the public so that the latter may comment 

before the competent authority reaches a decision. 

For plants with a nominal capacity of two tonnes or more per hour, the operator must provide the 

competent authority with an annual report on the functioning and monitoring of the plant, to be 

made available to the public. A list of plants with a nominal capacity of less than two tonnes per 

hour must be drawn up by the competent authority and made available to the public. 
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Implementation reports 

By 31 December 2008, the Commission must report to Parliament and the Council on the application 

of the Directive, progress achieved in emission control techniques and experience with waste 

management. This report has been included in the Communication COM(2007) 843 final. 

Other reports on the implementation of the Directive will also be produced. 

Penalties 

The Member States must determine the penalties applicable to breaches of the Directive. 

Context 

This Directive aims to integrate into existing legislation technical progress in terms of monitoring 

emissions from incineration processes and to ensure compliance with the international 

commitments made by the Community with regard to reducing pollution, specifically concerning 

the setting of emissions limit values for dioxides, mercury and dust produced by waste incineration. 

The Directive is based on an integrated approach: limits relating to water discharges have been 

introduced alongside value limits set for emissions into air. 

Key terms of the Act 

 Incineration plant: any stationary or mobile technical unit and equipment dedicated to the thermal 

treatment of wastes with or without recovery of the combustion heat generated. This includes the 

incineration by oxidation of waste as well as other thermal treatment processes such as pyrolysis, 

gasification or plasma processes in so far as the substances resulting from the treatment are 

subsequently incinerated. 

 Co-incineration plant: any stationary or mobile plant whose main purpose is the generation of 

energy or production of material products and: 

References 

Act Entry into 

force 

Deadline for transposition in the 

Member States 

Official Journal 

Directive 2000/76/EC 28.12.2000 28.12.2002 OJ L 332 of 

28.12.2000 

Amending act Entry into 

force 

Deadline for transposition in the 

Member States 

Official Journal 

Regulation (EC) 

No 1137/2008 

11.12.2008 - OJ L 311 of 

21.11.2008 

The successive amendments and corrections to Directive 2000/76/EC have been incorporated in the 

original text. This consolidated version is of documentary value only. 

RELATED ACTS 

Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on 

industrial emissions (integrated pollution prevention and control) [Official Journal L 334 of 

17.12.2010]. 

https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:52007DC0843
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32000L0076
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32008R1137
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32000L0076
http://publications.europa.eu/resource/consolidation/2000L0076%2F20081211
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=uriserv:ev0027
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Commission Decision 2006/329/EC of 20 February 2006 laying down a questionnaire to be used 

for reporting on the implementation of Directive 2000/76/EC on the incineration of waste [Official 

Journal L 121 of 06.05.2006]. 

See also 

 Integrated pollution prevention and control (IPPC Directive) 

 Framework Directive on Waste 

2.5.1.3 Legislation Summary - Incinération des déchets3 

L'Union européenne (UE) fixe des mesures visant à prévenir ou réduire la pollution de l'air, de l'eau 

et du sol résultant de l'incinération et de la coïncinération des déchets, ainsi que les risques pour la 

santé humaine qui en résultent. Ces mesures imposent notamment l’obtention d’un permis pour les 

installations d'incinération ou de coïncinération et des limites d'émission pour certaines substances 

polluantes rejetées dans l'atmosphère et dans les eaux. 

ACTE 

Directive 2000/76/CE du Parlement européen et du Conseil du 4 décembre 2000 

relative à l'incinération des déchets [Voir acte(s) modificatif(s)]. 

SYNTHÈSE 

L'incinération des déchets dangereux et non dangereux peut donner lieu à des émissions 

de substances polluant l'air, l'eau et le sol et ayant des effets nocifs sur la santé humaine. 

Pour limiter ces risques, l’Union européenne (UE) impose des conditions d’exploitation 

et des exigences techniques strictes aux installations d’incinération * et de 

coïncinération * de déchets. 

Les installations 

La présente directive s'applique non seulement aux installations destinées à l'incinération 

des déchets solides ou liquides mais aussi aux installations de coïncinération. 

Sont exclues du champ d'application de la directive les installations expérimentales visant 

à améliorer le processus d'incinération et traitant moins de 50 tonnes de déchets par an, 

ainsi que les installations traitant seulement: 

 des déchets végétaux agricoles et forestiers; 

                                                      

3 https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=LEGISSUM:l28072&from=EN 

https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32006D0329
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32000L0076
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=uriserv:l28045
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=uriserv:ev0010
https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=celex:32000L0076
https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=LEGISSUM:l28072&from=EN#AMENDINGACT
https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=LEGISSUM:l28072&from=EN#KEYTERMS
https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=LEGISSUM:l28072&from=EN#KEYTERMS
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 des déchets végétaux provenant de la transformation alimentaire si la 

chaleur produite est valorisée; 

 certains déchets végétaux fibreux issus de la production de la pâte à papier 

ou du papier s'ils sont coïncinérés sur le lieu de production et si la chaleur 

produite est valorisée; 

 certains déchets de bois; 

 des déchets de liège; 

 des déchets radioactifs; 

 des carcasses d'animaux; 

 des déchets provenant de l'exploitation de pétrole et gaz et incinérés dans 

des installations offshore. 

Les permis 

Toutes les installations d'incinération ou de coïncinération doivent posséder un permis 

pour exercer leurs activités. Ce permis est délivré par une autorité compétente sous réserve 

du respect des conditions définies dans la présente directive. Le permis spécifie les 

catégories et les quantités de déchets qui peuvent être traités, la capacité d'incinération ou 

de coïncinération de l'installation et les procédures d'échantillonnage et de mesure des 

polluants de l'air et de l'eau qui vont être utilisées. 

La livraison et la réception des déchets 

Lors de la livraison et de la réception des déchets, l’exploitant de l’installation 

d’incinération ou de coïncinération prend les précautions nécessaires afin de prévenir ou 

limiter les effets négatifs sur l’environnement et les risques pour les personnes. 

Par ailleurs, avant que des déchets dangereux puissent être acceptés dans une installation 

d'incinération ou de coïncinération, l’exploitant de l’installation doit avoir à sa disposition 

des informations administratives sur le processus de production, sur la composition 

physique et chimique des déchets, ainsi que sur les risques inhérents à ces déchets. 

Les conditions d’exploitation 

Afin de garantir l'accomplissement total de la combustion des déchets, la directive prévoit 

une obligation pour toutes les installations de maintenir les gaz résultant de l'incinération 

et de la coïncinération à une température minimale de 850 °C pendant au moins 

2 secondes. S'il s'agit de déchets dangereux avec une teneur en substances organiques 

halogénées, exprimée en chlore, supérieure à 1 %, la température doit être amenée à 

1 100 °C pendant au moins deux secondes. 

La chaleur résultant du processus d'incinération devra être valorisée autant que possible. 

Les valeurs limites des émissions dans l’air 
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Les valeurs limites des émissions atmosphériques pour les installations 

d'incinération sont indiquées à l'annexe V de la directive. Elles portent sur les métaux 

lourds, les dioxines et furannes, le monoxyde de carbone (CO), les poussières, le carbone 

organique total (COT), le chlorure d'hydrogène (HCl), le fluorure d'hydrogène (HF), le 

dioxyde de soufre (SO2) et les oxydes d'azote (NO et NO2). 

La détermination des valeurs limites d'émissions atmosphériques pour les installations de 

coïncinération est indiquée à l'annexe II. Des dispositions spéciales relatives aux fours de 

ciment et aux installations de combustion coïncinérant des déchets y sont aussi indiquées. 

Rejets d’eaux usées provenant de l’épuration des gaz d’échappement 

Les installations d’incinération ou de coïncinération doivent posséder un permis qui les 

autorise à rejeter les eaux usées résultant de l'épuration des gaz d'échappement. Ce permis 

doit garantir que les valeurs limites d'émission indiquées dans l'annexe IV de la directive 

sont respectées. 

Les résidus 

Les résidus du processus d'incinération ou de coïncinération doivent être réduits au 

minimum et recyclés dans la mesure du possible. Au moment du transport des résidus 

secs, des précautions doivent être prises pour éviter leur dispersion dans l'environnement. 

Des essais doivent être faits pour connaître les caractéristiques physiques et chimiques des 

résidus, ainsi que leur potentiel de pollution. 

Le contrôle et la surveillance 

La directive prévoit l'installation obligatoire des systèmes de mesure permettant de 

surveiller les paramètres d'exploitation et les émissions pertinentes. Les émissions dans 

l'air et dans l'eau sont mesurées en continu ou périodiquement conformément à l'article 

11 et à l'annexe III de la directive. 

L’accès à l’information et la participation du public 

Les demandes de permis pour des nouvelles installations seront mises à disposition du 

public pour que celui-ci puisse émettre des observations avant que l'autorité compétente 

ne prenne une décision. 

Les installations avec une capacité nominale égale ou supérieure à deux tonnes par heure 

doivent mettre à disposition de l'autorité compétente et du public un rapport annuel 

concernant leur fonctionnement et leur surveillance. La liste des installations qui 

n'atteignent pas les deux tonnes est établie et rendue publique par l'autorité compétente. 

Les rapports d’application 

Avant le 31 décembre 2008, la Commission doit présenter un rapport au Parlement 

européen et au Conseil concernant l'application de la directive, les progrès réalisés dans le 

contrôle des émissions et l'expérience dans la gestion des déchets. Ce rapport a été inclus 

dans la communication COM(2007) 843 final. 

D'autres rapports sur la mise en œuvre de la directive seront aussi établis. 

https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=celex:52007DC0843
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Les sanctions 

Les États membres déterminent les sanctions applicables aux violations des dispositions 

établies par la directive. 

Contexte 

La présente directive vise à intégrer dans la législation existante les progrès techniques en 

matière de contrôle des émissions des procédés d'incinération et à assurer le respect des 

engagements internationaux pris par la Communauté en matière de réduction de la 

pollution, notamment ceux concernant la fixation de valeurs limites pour les émissions de 

dioxines, de mercure et de poussières occasionnées par l'incinération de déchets. La 

directive se fonde sur une approche intégrée: aux valeurs limites mises à jour pour les 

émissions atmosphériques s'ajoutent des limites relatives aux rejets dans l'eau. 

Termes-clés de l'acte 

 Installation d'incinération: tout équipement ou unité technique fixe ou 

mobile destiné spécifiquement au traitement thermique de déchets, avec ou 

sans récupération de la chaleur produite par la combustion. Le traitement 

thermique comprend l'incinération par oxydation ou tout autre procédé de 

traitement thermique, tel que la pyrolyse, la gazéification ou le traitement 

plasmatique, dans la mesure où les substances qui en résultent sont ensuite 

incinérées. 

 Installation de coïncinération: une installation fixe ou mobile dont l'objectif 

essentiel est de produire de l'énergie ou des produits matériels et: 

Références 

Acte Entrée en 

vigueur 

Délai de transposition dans les États 

membres 

Journal officiel 

Directive 2000/76/CE 28.12.2000 28.12.2002 JO L 332 du 

28.12.2000 

Acte(s) modificatif(s) Entrée en 

vigueur 

Délai de transposition dans les 

États membres 

Journal officiel 

Règlement (CE) 

n° 1137/2008 

11.12.2008 - JO L 311 du 

21.11.2008 

Les modifications et corrections successives à la directive 2000/76/CE ont été 

intégrées au texte de base. Cette version consolidée n’a qu’une valeur documentaire. 

ACTES LIÉS 

https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=celex:32000L0076
https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=celex:32008R1137
https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=celex:32000L0076
http://publications.europa.eu/resource/consolidation/2000L0076%2F20081211
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Directive 2010/75/UE du Parlement européen et du Conseil du 24 novembre 2010 

relative aux émissions industrielles (prévention et réduction intégrées de la pollution) 

[Journal officiel L 334 du 17.12.2010]. 

Décision 2006/329/CE de la Commission du 20 février 2006 établissant un 

questionnaire à utiliser pour rendre compte de la mise en œuvre de la 

directive 2000/76/CE sur l'incinération des déchets [Journal officiel L 121 du 

6.5.2006]. 
See also 

 Prévention et réduction intégrées de la pollution (directive IPPC) 

 Directive-cadre sur les déchets 
 

 

https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=uriserv:ev0027
https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=celex:32006D0329
https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=celex:32000L0076
https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=uriserv:l28045
https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=uriserv:ev0010


3 Description to write an Environment Impact Assessment 

http://ec.europa.eu/environment/eia/eia-support.htm 

3.1 Steps of EIA 
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3.2 THE REVIEW CHECKLIST 
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3.3 Example section: Waste Framework Directive 

 

3.4 Environmental Components  

3.4.1 Physical Resources 

28 Description of Existing Environment   

 A. Physical Environment  

Components/ Parameters □  Yes  □ No  Remarks 

 1. What is the general elevation of the 

proposed gasoline station project site?  

<100 m 

100-300  

301-500  

501-1,000  

1,000-1,500  

>1,500  

 (To determine elevation, refer to the 

topographic map where the elevation per 

….  
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contour line is indicated)  

 2.  Slope and Topography of the area (within 

50 meter radius from center of site) 

□ Terrain is flat or level  (0-3% slope)  

□ Gently sloping to undulating (3-8% 

slope)  

□ Undulating to rolling (8-18% slope)  

□ Rolling to moderately steep (18-30% 

slope)  

□ Steeply rolling  (30-50% slope)  

□ Very steep to mountainous (>50% slope)  

□ …….   

 3. Are there areas in the site where indications 

of soil erosion are occurring? If yes, what 

activities are causing erosion?  

   

Causes of erosion: □ Heavy Rains □ Unstable 

Slopes 

□ Others, pls. specify  

Do you know of any land sliding occurring or that has occurred in the site? …….. 

Cause of Landslide:  

□ Earthquake  □ Unstable 

slopes 

□ Earthmoving □ Others, pls. specify 

Has the area experienced any flooding during the wet season?  

If yes, when was the last time the area was flooded? Period(s) of flooding: 

Causes of flooding: □ low area □ poor 

drainage 

□ water logged 

areas 

Soil type of the 

area 

□ Clayey 

soil 

□ Sandy loam 

soil 

□ Sandy soil   □ Other soil types: 

Is there an access road going to the project site?  

If yes, what is its distance to the site _______km. 

 Type of access road:  

…….. 

Does the site conform to the approved land use of the municipality? Yes  

Are there existing structures or developments around the project site? If yes, please list 

them  

…….. 

………. 

 

Project Activities Affecting the Physical Environment □ Yes □ No 

Cooling water cycle 

Waste inputmanegement  

Aches manegemengt 

Waste water manegement 

Are there any structures on the proposed site?  

Will there be demolition of existing structures?  

If yes, what types of structures will be demolished? Types of Structures:  

11. Is there a need to construct an access road going to the site?   …    If Yes, what type of access 

road: 

[ ] all weathered road, length _____(m) width ____, [ ] concrete, [ ] asphalt 
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B. Biological Environment □ Yes □ No 

Are there any trees and other types of vegetation in the project site? If yes, 

please identify.  

….  

Are there birds and other forms of wildlife found in the area? Please identify.  ….  

Are there fishery resources in the water bodies found near or within the site? Please identify.  

Is the site near or within a watershed or forest reservation area?   

If near, only, how near? ___________ m or km  

If within, indicate name of the watershed or forest reservation area  

  

Are there any reserved forests or protected area within 1,000 m of the proposed 

site?  

  

What is the present land use in the vicinity (roughly a radius of 500m) of the proposed site? 

Coastal/ Marine    Residential  Forest  Mangrove Grassland Agriculture   

 

Project Activities Affecting the Biological Environment Yes No 

Type of vegetation on site   

 1. Will there be vegetation clearing?    

 2. Will clearing activities affect any critical wildlife habitats?     

 3. Will clearing activities affect any rare, threatened or endangered plant and 

animal species?   

  

4. Will there be trees to be affected (e.g. cut down; remove) during clearing?  

If yes, how many and what are these species of trees? 

  

Will the project cause an increase in traffic or disrupt traffic in major routes due 

to the entry and exit of construction equipment? 

…  

Is the available domestic water supply enough to meet the maximum projected 

water consumption of the petrol station?   

  

For any agricultural farmland on the proposed site and/or a radius of 500m around it, provide the 

following information:  

Main crop(s) and average yield-----------------------------------------------------------------------------------

------- 

Source of irrigation water------------------------------------------------------------------------------------------

------- 

Area attached by salinity or water logging------------------------------------------------------------ 

 

C. Socio-Economic Environment 

 1. Are there existing settlements in the proposed station? If yes, indicate the number of: (within 50m 

radius)       …… 

Households/Families:___, Legitimate landowners: ____; Tenants:______; Squatters:____________  
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 Are there existing social or cultural infrastructures within 1000m of the proposed site or in the area?  

Type Names and 

number if more 

than 1 

Size (No. of 

students or beds) 

Location (village, 

road, district, etc.) 

Distance from 

Site 

Schools/College     

Hospitals     

Health 

centers/clinics 

    

Communications 

library 

    

Churches/Mosques     

Archeological site     

Others     

   

Project Activities Affecting the Socio-Cultural and Economic Environment Yes No 

Will the project cause or increase traffic in the areas?   Yes  

Are there existing transport services/facilities routing the areas?     

Will the project cause an increase in traffic or disrupt traffic in major routes due to the 

entry and exit of construction equipment? 

  

Is there a prevailing water shortage or water supply problem in the area?    No 

Are there already existing commercial establishments within the vicinity of the project 

area? 

  

 

 

3.4.2 Ecological Resources  

3.4.3 Socio-Cultural and Economic Activities 

3.4.4 Education and Literacy 

3.4.5 Environment, Archaeological Sites and Cultural Heritage 40 

3.4.6 Cultural Facilities 

 





4 Description of the Project 

4.1 Suitable Locations in North Lebanon for the Mobile Plant  

In a master thesis from Hiyam el Kurdi at USJ University there were identified suitable locations for 

an incinerator in North Lebanon according to the directions of the Lebanese government. Especially 

the constraint, that the incinerator has to have a minimal distance of 1 km to any public building or 

private house. 

4.1.1 UMSWI Minieh – Dannieh: 
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4.1.2 UMSWI Fayhaa: 

 

4.1.3  UMSWI Zgharta: 
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4.1.4  Batroun UMSWI: 

 

4.1.5 UMSWI Bcharri: 
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4.1.6 UMSWI Koura: 

 



4.1.7 Overview of all suitable places for waste incinerators in North Lebanon 

 



 

4.2 Type of Project (Size and Magnitude of the Project) 

The project is the commisioning of a academic mobile waste incinerator. It is a mobile plant on a 

standard truck trailer (with overhangs 14mx3m). It is suitable for 5 tons/day of municipal waste 

(refused waste after recycling). 

4.3 Need of the Project 

To convince Lebanese authorities that a waste incineration plant with the appropriate waste remnats 

treatment is one of suitable solutions for the Lebanese waste problem this pilot project shall be 

undergone. 

4.4 Collected Data from Experiments and practical master thesis 

4.4.1 Long-enduring test at Bqaa Sfrin from 20.7.22 to 3.9.22. 

There it was tried to incinerate all waste from street. The result was, that it is not suitable to incinerate 

waste without prior waste sort by the source (فرز من المصدر). 
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4.4.2 Comparing waste burning on ground and waste incineration with our mobile incinerator: 

Figure1+2: non-organized burning of waste on the ground 
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Figure 3 and 4: Waste incineration with the mobile incinerator 

 

After filtering white smoke can be seen. 
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4.5 Methodology 

After commisioning the plant shall be operated for 8 hours a day. During operation the exact waste 

volume per day needed to generate the power the will be known insha Allah. 

4.6 Description of the Project 

An already built waste-to-electricity small scale mobile pilot plant shall be commisioned. The 

operation is planned for 8 hours a day. The refused waste (after of a small village shall be treated 

and the generated electricity shall be offered for free to the refugees camp. 

• The plant eliminates about 1 (tons/day) of camp waste (depending on their type).  

• The plant includes a filtration system to fulfill the Lebanese and International requirements 

and norms concerning smoke emissions.  

• Incineration remnant (Smoke and Ashes) are recycled. Waste water is treated. 



4.6.1 Waste material cycle 
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4.6.2 Incinerator (Burning chamber) and filters 
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above mass flow data for a 250t/day incinerator 
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4.7 Layout Specifications 

 



4.7.1 Construction Material 

Mostly steel/stainless steel 

4.7.2 Construction Equipment 

Equipment is available at site. 

4.7.3 Construction of the sewage collection network 

See Ashes Recycling plant 

4.8 Commisioning Cost 

The incinerator needs two workers per shift (1000$ per months) + material & repairing costs (500$). 

 

 



4.9 Site Visit 

 Ras Nouhash  

 

 Ras Nhache  

 

 Rayhaniye Camp 
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 Beqaa Sefrin 

 Masjid El Salam – El Mina  
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  
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4.10 Processing Techniques and Unit Operations (Size and Magnitude of the 
Project) & Human Resource 

Please refer to 4.8.2 " Updated Funding utilization and milestones (last update 8.10.18)", Section " 

Commisioning and Operating of Plant" 

For preparing&installation: 

2 engineers, 3 workers 

For operation: 

about 2 engineers, 4 workers 

4.11 Infrastructure Services (Proposed Infrastructure/Utilities and layout) 

4.11.1 Environmental Aspects 

Not relevant because of filters and internal heavy metal recovery plant. 

4.11.2 Power Supply 

No external power supply needed 

4.11.3 Water Supply 

5 t/ day cooling water, to be taken from local water supply pipe.  

4.11.4 Sewerage Services 

1 time per week about 2 tons solid waste remnant has to be taken to final destination. 

4.11.5 Solid and Liquid Waste Management 

Heavy Metals recovering plant under development and construction 

4.11.6 Proposed Wastewater Treatment Plant 

tbd 


