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1 P R E F A C E  

Waste Incineration and waste co-incineration – if not properly managed – have the potential 
for creating major pollution thus endangering human health, the vegetation and ecosystems. 
To limit the environmental impacts of waste incineration and waste co-incineration, such 
plants have to be properly designed, build, operated and maintained by the operator and 
controlled by the competent authorities.  
The process of an Environmental Impact Assessment includes the systematic assessment of 
all relevant potential environmental impacts a project could cause and the identification of 
mitigation measures to properly address and limit those impacts. 
According to the Decree 8633 of 2012 every project for the management, treatment, and 
discharge of solid waste has to undergo the process of an Environmental Impact Assessment 
(Annex 1, 4). The provisions of this decree applies to any modification, addition, expansion, 
rehabilitation or decommissioning. 
As such, plants for the incineration and co-incineration of solid waste are covered by Decree 
8633 of 2012, independent of the plant`s size, the type of waste and the purpose of the plant 
(be it energy recovery or thermal disposal) and the plant`s ownership (public or private). This 
includes small medical waste incinerators, large incineration plants for municipal solid waste, 
incinerators for hazardous waste as well as cement kilns, where solid waste is co-
incinerated. In addition, processes other than oxidation, such as pyrolysis, gasification or 
plasma processes are included (for such cases it is recommended including both the thermal 
treatment process and the subsequent incineration process). 
Furthermore, the Decree applies, whenever an existing waste incineration or waste co-
incineration plant is modified (e.g. by a change of the combustion chamber or the flue gas 
cleaning system) or extended (e.g. by increasing the capacity) or whenever additional types 
of waste are accepted.  
Decree 8633 of 2012 lacks a clear definition of an installation for waste incineration or waste 
co-incineration. It is proposed to use a similar definition as the European Directive on 
Industrial Emissions (2010/75/EU): 
An installation for waste incineration or waste co-incineration means a stationary technical 
unit for the thermal treatment (recovery or disposal) of solid waste and any other directly 
associated activities on the same site which have a technical connection with the incineration 
or co-incineration process and which could have an effect on emissions and pollution. 
This definition includes the site and the whole installation, such as 

 all incineration and co-incineration lines,  
 waste reception, waste storage and on-site waste pre-treatment,  
 waste feeding,  
 fuel storage and feeding,  
 combustion air-supply system, 
 boiler, 
 energy recovery system, 
 flue gas cleaning system, 
 waste water treatment, 
 storage and on-site treatment of waste and residues from incineration, 
 stack, 
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 system for combustion control, 
 system for recording, monitoring and control of combustion conditions, 
 system for emission monitoring. 

EU Law requires that waste incineration and waste co-incineration plants undergo – before 
consent is given – an Environmental Impact Assessment and – before the construction starts 
– a Permitting Process (Industrial Emission Directive 2010/75/EU and Directive on the 
assessment of the effects of certain public and private projects on the environment, 
2011/92/EU). The permit according to the Industrial Emission Directive requires that Best 
Available Techniques are applied and contains detailed permit conditions as well as 
conditions regarding monitoring, reporting, control and inspection. Both permitting processes 
can be closely aligned or even integrated. 
In Lebanon, there is no dedicated system of permitting and inspection as it is known in EU 
Member States. However, in the short-term, the EIA report and in particular the 
Environmental Management Plan (EMP) provides a possibility to include relevant and 
comprehensive information and data on the plants design, way of operation, technical 
specifications as well as rules and responsibilities for all involved institutions and 
stakeholders. Such an EMP could be used by the relevant administrative bodies to ensure 
that best available techniques are implemented and emissions are either prevented or 
controlled. 
The guidelines cover plants for the incineration of municipal solid waste and medical waste 
as well as cement kilns where solid waste is co-incinerated. The guidelines refer to the 
typical process of waste incineration and waste co-incineration as described in the literature. 
They describe minimum requirements for the elaboration of the EIA report from a technical 
point of view and thus, cannot be seen as exhaustive. There might be specific projects and 
processes as well as site-specific issues (e.g. sensitive ecologic areas, neighbours), which 
require the inclusion of additional aspects and additional environmental media. Such issues 
have to be identified by the project proponent.  
In specific cases, where information is not available or cannot be collected with reasonable 
efforts the project proponent might agree with the competent authority to follow a different 
approach. If the project proponent can prove that particular information is not relevant for the 
project submission might not be necessary. 
It should be noted that these Guidelines address only environmental media. Other aspects 
such as mechanical engineering, process engineering, chemical engineering, fire protection, 
worker’s safety, pressurised vessels, statics, etc. are not covered by these guidelines and 
therefore have to be addressed separately. 
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In short, the aim of these Guidelines is summarised as follows: 

 The Guidelines shall support operators and the administration in the preparation of an 
EIA report and an EMP for solid waste incineration and solid waste co-incineration 
plants – independent of their size and type of waste (including medical waste 
incineration and incineration of hazardous waste). 

 The Guidelines can be used as a checklist both by operators and the administration 
to make sure that the description of the project is exhaustive, complete, consistent 
and accurate. 

 The Guidelines can be used as a checklist both by operators and the administration 
to make sure that every relevant environmental aspect is covered in a systematic 
way. 

 The Guidelines can be used by the public for awareness raising and information 
purposes. 

 The Guidelines can be used as a basis for issuing a permit which is based on Best 
Available Techniques. 

 The Guidelines can be used to plan and perform environmental inspections. 
This EIA guidance for waste incineration and waste co-incineration is primarily aimed at 
Environmental Impact Assessment (EIA) practitioners in Lebanon´s Ministry of Environment 
(MoE) and Council of Development and Reconstruction (CDR) and could be used also by the 
consultants for developing sound EIA reports for waste incineration and co-incineration. It 
outlines issues, which may be relevant for the evaluation of the EIA report for waste 
incineration projects. It could be also of importance for other authorities that should be 
consulted in accordance with public participation for official agencies, NGOs as well as the 
public affected by the project and to facilitate their enhanced participation in the EIA process. 
The contained recommendations aim to provide a practical benefit to those involved in the 
EIA process for waste incineration and waste co-incineration projects. 
The structure of the guidelines follows to a large extent the proposed structure of Annex 8 of 
the EIA Decree 8633 of 2012 (Fundamentals of Environmental Impact Assessments). This is 
the information that should be provided by the project proponent to the MoE for the project 
that is subject to EIA. 
The content of the EIA Report is specified in Annex 8 and thus this document provides a 
recommendation for a standard structure for an EIA report and for the issues that shall be 
addressed under each of the respective sections and sub-sections. Thus the sections of the 
guidance are organized in the EIA report like follows: 

 Executive summary 
 Table of contents 
 Introduction 
 Policy, legal and administrative frameworks 
 Public participation 
 Description of the proposed project 
 Description of the surrounding environment of the project 
 Potential environmental impact of the project 
 Preliminary analysis of project alternatives 
 Environmental management plan 
 Conclusion 
 Annexes 
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2 E X E C U T I V E  S U M M A R Y  

According to the EIA Decree, Annex 7, the EIA report must include an executive summary. 
The objective of this summary is closely related to the legal right to information and 
involvement of the public in an EIA process. This summarised description shall give those 
parties involved in the process who are not technical experts easy access to the results of 
the investigations carried out in connection with the project. It will be read by both the public 
and decision makers and therefore plays an important role in the EIA. 
Therefore, it is essential to process the vast amount of information gathered in connection in 
a compact form and to publicise it in a way that is easy to understand. Therefore, a minimum 
of technical and scientific terms should be used and a form of presentation with a high 
content of information selected (structure, the use of colour as a design element, graphic 
illustrations, etc.). 
Rather than copying and pasting entire sections from the EIA Report the text of the executive 
summary should be re-phrased and generally be written in a non-technical language that is 
understandable for the general public and thus avoid scientific or technical jargon. 
Overall, the executive summary should be a fair reflection of the main EIA Report and cover 
all aspects of the EIA process. The format should be largely developed along the main 
headers of the EIA Report, i.e. it should contain a description of the project and its objective, 
a description of the existing environmental conditions, the likely significant impacts, the 
proposed mitigation and management measures and any other critical matters. Some 
information on the development consent process and on the previous stages of the EIA 
process (i.e. the results of screening, if any, and scoping and public consultations) should 
also be provided. 
The summary should be conceived as a separate and conclusive document based on the 
following requirements: 

 Completeness; 
 Clear structure and outline: 

o Description of the project; 
o Alternative solutions; 
o Description of the present situation, the key impact and the mitigation 

measures classified by resources worth protecting; and 
o Description of the interaction between the resources concerned. 

 Comprehensibility, 
 No technical terms; 
 Comprehensibility lists of data and detailed explanations of scientific reasoning 
 Compact wording, concentration on the essentials; 
 No cross-references to individual technical reports; 
 Clear layout both from a factual and optical point of view. 

Generally, the executive summary may be decided to be a stand-alone document and should 
thus also include a location map and layout plan of the project. A summary of impacts, 
mitigation measures and residual impacts may be presented in table format. 
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The executive summary has to include at least the following: 

 Brief Project Description 
 Brief Public Consultation 
 Brief Policy, Legal and Administrative Framework 
 Brief Environmental Baseline 
 Brief Potential Impacts 
 Brief Analysis of Alternatives 
 Environmental Management Plan 
 List of Main Findings, Conclusions & Recommendations 
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3 P O L I C Y ,  L E G A L  A N D  A D M I N I S T R A T I V E  
F R A M E W O R K  

In this section all relevant local, national (e.g. legal requirements, decrees and decisions) as 
well as international (e.g. Stockholm Convention, Basel Convention) policies, legal and 
administrative frameworks need to be mentioned and reflected. 

3 . 1  E I A - p r o c e s s  

The EIA process as described in the EIA Decree 8633 of 2012 (Fundamentals of 
Environmental Impact Assessments) is visualised in its Annex 9 with the Diagram of the EIA 
System. 
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Figure 1: The EIA-process in Lebanon 
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As for the EIA process, it is delineated in Decree 8633 of 2012 (Fundamentals of 
Environmental Impact Assessments) that an EIA study comprises of the following three 
steps: 

1. Screening (from the Project Concept stage to the Pre-feasibility stage): this is based 
on a screening form that enumerates (besides the project name and the contacts of 
the Project Proponent, hereafter “PP”) the project type, status, objectives, cost, 
timeline, map, and other possible attachments. MoE should review the screening 
application and respond within a period of 15 days. 

2. Scoping (from the Pre-feasibility stage to the Feasibility Stage): this is based on a 
Scoping Report that includes public consultation and analysis of alternatives. This 
takes the following course: 

a. Stakeholders who are to be consulted are determined by MoE, and the 
municipality hosting the project in question must post an announcement about 
the project and mentioning that it requires a scoping report. The 
announcement must stay posted for a period of 15 days, and stakeholders 
have a month during which they can communicate their remarks to MoE; 

b. MoE received, filters, assesses, and forwards public remarks to the PP, 
providing its own feedback in the process; 

c. The PP must then submit the Scoping Report; as well as remarks, feedback, 
and minutes of the consultation meetings to MoE; 

d. MoE needs to communicate its response to the PP within a period of 15 days. 
Should MoE request, in its response, further information, the PP must provide 
it with this information, upon which point MoE would have a second period of 
15 days to communicate its decision to the PP. Non-response from MoE is 
legally equivalent to approval; 

e. Should the PP so request, MoE should arrange a meeting to discuss its 
remarks and decision, and it may in so doing invite any person or institution 
that it deems suitable. The Scoping Report may be accessed by the public. 

3. Submitting the EIA report for review (from the Feasibility stage until the Design and 
Engineering stage): The PP needs to commission a detailed design of mitigation 
features and the preparation of EIA report (inclusive by definition of an EMP) to a 
consultancy firm enlisted by the Council of Development and Reconstruction (CDR) 1. 
MoE then reviews the EIA report, comparing it with the Scoping Report, and must 
communicate its decision to the PP within a period of two months. Should MoE 
request, in its response, further information, the PP must provide it with this 
information, upon which point MoE would have a second period of two months to 
communicate its decision to the PP. Approval obtained from MoE on a certain EIA is 
valid for a period of two years. 

  

1 The updated list can be obtained either from CDR (Department of Tenders) or from MoE (Department of 
Integrated Environmental Systems within the Service of Environmental Technology) 
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The box below lists the components of an EIA Report: 

An EIA Report (as described in Decree 8633 of 2012, Annex 8: Statement of information 
required in the EIA report) 

1. Executive summary 
2. Table of contents 
3. Introduction 
4. Policy, legal and administrative frameworks 
5. Public participation 
6. Description of the proposed project 
7. Description of the surrounding environment of the project 
8. Potential environmental impact of the project 
9. Preliminary analysis of project alternatives 
10. Environmental management plan 
11. Conclusion 
12. Annexes 

Worth investigating is to what extent MoE’s approval can be binding for a project. Below this 
will be looked into at the permitting stage and at the follow-up/monitoring stage. 
Legally speaking, MoE can freeze a project during the two-month grace period which it has to 
give in its opinion on the EIA report, and in theory, MoE can obstruct the permitting of a 
project by another entity. However, in some permitting procedures (such as the permitting for 
industries), the minister of Industry can circumvent MoE’s decision in case of an incomplete 
or a refused EIA – although this would have to be accompanied with a justification. Some 
enabling conditions exist, however, in which MoE can block a project with an unsatisfactory 
EIA: 

 Some donors explicitly require MoE approval on the EIA of the project in question 
(such as the World Bank), 

 Public pressure can and has caused some projects to re-draft their EIAs as to comply 
with guidelines communicated by MoE, 

The EIA process is concluded when the PP is made to sign a written pledge (Annex 7 of MoE 
Decision 1/260 of 2015) asserting the veracity of the information presented in the EIA Report 
and Scoping Report, pledging follow-up on any unforeseen impacts, guaranteeing access to 
MoE’s inspectors, and committing to five key environmental laws, not least the 2002 
Environmental Protection Law. This pledge legally codifies the PP’s commitment in the 
monitoring stage. 
Insofar as the latter is concerned, it is addressed in Article 11 of Decree 8633 of 2012. The 
Article designates MoE as the stakeholder responsible for the monitoring process, but it does 
not specify how and with which frequency this process is to be carried out2. Similarly, the 
aforementioned Annex 7 of MoE Decision 1-260 of 2015 leaves this issue to be set in a 
case-to-case basis. MoE can also detect any dysfunctionality through periodic inspections 
which it carries out, although in practice this happens mainly once MoE receives complaints 
on the establishment in question, or when the establishment undergoes the Environmental 
Compliance procedure. 

2 “(2) The Ministry of Environment will monitor the application of the mechanism of the environmental 
management plan of the project during the building, operations, and decommissioning works.” 
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Should an operational establishment be proven as non-compliant with its EMP, MoE may 
request to the governor, the competent licensing authority, or Environmental Prosecutor that 
the establishment be closed down. In the long run – once the Environmental Police is 
recruited and made functional – the Environmental Police would replace the Internal Security 
Forces (ISF) in carrying out the request of closing down. 
If any changes occur in the givens of an active installation which has already obtained 
permitting (such as a change in the incoming waste, in the volume of waste, or a physical 
change of the plant), the project may be subject to a new EIA if deemed necessary by MoE 
based on a new review process that oftentimes translates into a new scoping report. As of 
now, the mechanism with which incorporating updates onto an existing EMP – short of 
drafting an entirely new EIA – is yet to be streamlined. 

3 . 2  E I A - R e p o r t  a n d  E M P  

The EIA report should be addressing only major environmental issues. The body text should 
focus on investigation results, the conclusion, practical recommendations supported by 
summaries of the gathered information, and any approved references to explain and interpret 
such information. The detailed or unclear information is not appropriate in the body text, and 
should be presented in the annexes or in a separate document. The same applies to 
unpublished documents used in the EIA study and they should be grouped in an annex. 
Based on the definition in Decree 8633, Article 8, the preparation of the EIA Report: 

(1) The project proponent will be responsible for the application of the EIA scoping report. 
This shall include the preparation of the EIA report and submitting it to the Ministry of 
Environment according to information contained in Annex 8. 

(2) The project proponent is also responsible, according to the provisions of this decree, 
for handling any environmental impact not contained in the EIA scoping report but has 
been revealed during the phases of studying the project. 
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Usually the EIA Report structure follows the sequence of information as required by Decree 
8633 of 2012 and Annex 8 and its components are showcased in the box below: 

An EIA Report (as described in Decree 8633 of 2012, Annex 8: Statement of information 
required in the EIA report) 

1. Executive summary 
2. Table of contents 
3. Introduction 
4. Policy, legal and administrative frameworks 
5. Public participation 
6. Description of the proposed project 
7. Description of the surrounding environment of the project 
8. Potential environmental impact of the project 
9. Preliminary analysis of project alternatives 
10. Environmental management plan 
11. Conclusion 
12. Annexes 

An integral part of the EIA report is the Environmental Management Plan (EMP) and 
ensures the implementation of impact mitigation and monitoring of impacts. The EMP is 
considered as best practice to ensure that commitments given at the planning and 
assessment stage will be carried through to the construction and/or operation stage of the 
project. As the project is developed to further detail, the EMP will be refined including 
adjustments to the terms and conditions specified in any project approval. 
The key objectives of an EMP are to: 

 ensure compliance of project execution with the applicable environmental legislation 
(local, regional, national or international); 

 ensure that technical and organizational resources will be mobilized to implement the 
necessary mitigation measures; 

 provide a reference for impact management, environmental performance monitoring 
and identification of any changes and unforeseen events during project 
implementation, which may not have been considered in the EIA. 

The EMP is developed based on the results of the EIA, i.e. the anticipated environmental 
impacts and proposed mitigation measures. Usually, an EMP is set up after an EIA has been 
conducted, often as a requirement of the development consent drafted by the lead 
environmental authority. Some of the issues addressed in the EMP would be followed-up 
during the detailed design, but the bulk of the measures usually relates to construction and 
the operational stage of the project. 
Generally, the EMP should be developed before the related activities are undertaken. The 
EMP is a document that should be made available to contractors (construction and operation 
companies) since the bidding phase. The mitigation measures should be known and 
budgeted by the bidders being a part of the contractual conditions. Furthermore, the EMP 
must be completely operational as soon as the construction stage starts. 
An EMP presents a summary of the significant impacts that are likely to occur and sets out 
the approach to be taken by the project proponent to safeguard all environmental interests 
during construction and operation and in line with the applicable legislation. 
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Based on the definition of an Environmental Management Plan in Decree 8633, the EMP is: 
“a group of impact mitigation measures, monitoring and control tools, and institutional 
procedures taken during building, operating, or decommissioning a project, with a view to 
eliminating or mitigating negative environmental effects to locally acceptable levels, if any, or 
to UN standards. The “environmental management plan” shall be deemed to be an integral 
part of the EIA report and the report of the Initial Environmental Examination.” 
The project proponent should prepare a detailed environmental management plan including 
mitigation measures for all negative consequences, monitoring and control program, the 
needs of workers and institutions to apply these measures. The cost of this plan should also 
be identified, including compensations for those affected by impact that will not be mitigated. 
The box below lists the components of an EMP: 

An EMP (as described in Decree 8633 of 2012, Annex 8: Statement of information required 
in the EIA report) 

1. Negative impact mitigation program: 
 Summary of significant environmental consequences 
 Technical detail of each mitigation measure (applicable to which impact, the 

conditions of their application, designs, detailed fittings and operational 
procedures) 

 Potential environmental effects of these measures 
 Linkage between these measures and other mitigation programs 
 Cost of negative impact mitigation program 

2. Monitoring and control program: 
 Specific technical detail of control means (control standards, control 

techniques, periodicity of the required control, control location, measurement 
procedures, keeping and analyzing information, and emergency measures) 

 Reporting and report submission 
 Detailed budget, acquisition program and the required supplies 
 Cost of monitoring and control program 

3. Institutional capacity development program: 
 Detailed description of institutional procedures required for the above 

environmental measures (responsibility for implementing mitigation measures 
and control/follow up procedures etc). 

 Technical assistance programs 
 Acquisitions and supplies 
 Organisational changes 
 Cost of institutional capacity development program 
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4 P U B L I C  P A R T I C I P A T I O N  

Public participation increases public acceptance, thus it is recommended to raise public 
awareness on the adverse effects of open burning of waste and disposal of waste at 
dumpsites. Additional it is recommended to raise public awareness on important principles of 
waste management, in particular on prevention of waste, separation at source and the 
benefits of sustainable waste management (e.g. recovery of raw materials and precious 
metals, recovery of energy, reduction of emissions of hazardous compounds and GHGs). 
Key objectives of public participation are to: 

 obtain local and traditional knowledge that may be useful for decision-making; 

 facilitate consideration of alternatives, mitigation measures and trade-offs; 

 ensure that important impacts are not overlooked and benefits are maximised. 

EIA Decree 8633 of 2012 and Annex 8 foresees public participation and in the Annex the 
minutes of the public participation. 
The EIA report has to respond to the concerns of the public raised during the public 
consultation session, which needs to be reflected in the EIA report and the EMP. 
The following information needs to be included in the EIA Report: 

 Activities undertaken for coordinating the EIA study with official departments and for 
seeking feedback of local NGOs and groups affected by the project: 

o Copy of the project announcement placed by the Municipality 
o Documentation of Announcement on Municipal Board (placed at least 15 

days), and at the project site 
o Copy of the announcement in two official newspapers, 15 days prior to the 

public consultation meeting(s) 

 Information about the location of the public consultation 

 Methodology adopted for keeping the minutes of meetings, communications, 
comments and reacting to them 

 Outcome of the public consultation(s) 
The public have the right to access the EIA report as soon as the decision of the MoE has 
been issued. 
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5 D E S C R I P T I O N  O F  T H E  P R O P O S E D  
P R O J E C T  

5 . 1  I n t r o d u c t i o n  –  E I A  

The description of the project constitutes a prerequisite for the EIA report and is the basis for 
identifying impacts to the environment and describing mitigation measures (and – if 
applicable – permit conditions). Furthermore, the description sets the baseline for identifying 
changes and modifications of the project and is important for environmental inspections. 
It is noted that the different parts of the EIA report are strongly linked to each other and show 
many interrelations. For example, the description of the flue gas cleaning system is part of 
the project description and is included in the description of measures to prevent negative 
impacts on the environment.  
The detailed description of the project shall include the construction and operation phase as 
well as the decommissioning of the project. In addition, normal operating conditions and 
other-than-normal-operating-conditions (OTNOC) have to be covered. OTNOC are project-
specific and have to be properly defined; usually, they include measures such as start-up 
and shut-down operations, leaks, malfunctions, momentary stoppages and definitive 
cessation of operations. 
As far as waste incineration and waste co-incineration is concerned, also unfavourable 
operating conditions have to be included in the assessment (e.g. high waste input with low 
calorific value (CV), incineration of waste with a high water content, waste with high chlorine 
content). Furthermore, temporary storage of waste (in case of breakdown of equipment and 
stops of the plant operation; this depends mainly on the capacity of the bunker) or treatment 
of waste outside the waste incineration plant in case of stoppages with a longer duration 
have to be described. Treatment and final disposal of fly ash, bottom ash (both are regarded 
hazardous wastes) and residues from flue gas cleaning have to be part of the EIA as well as 
the efficiency of the energy recovery system.  
The project description must be complete, consistent, plausible and accurate and shall be 
complemented by charts and plans. It is recommended that the description of the proposed 
project follows the structure of section 5 taking into consideration Best Available Techniques 
as described in the respective European documents on BAT (see Annexes 12). 

5 . 2  I n t r o d u c t i o n  o f  t h e  p r o c e s s  

5 . 2 . 1  W a s t e  I n c i n e r a t i o n  
The objective of waste incineration is to treat wastes so as to reduce their volume and 
hazards, whilst capturing (and thus concentrating) or destroying potentially harmful 
substances that are released during incineration. Incineration processes can also provide a 
means to enable recovery of the energy, mineral and/or chemical content from waste. 
Basically, modern waste incineration is the full oxidation of the combustible materials 
contained in the waste. The organic fuel substances in the waste will burn when they have 
reached the necessary ignition temperature and come into contact with oxygen. The actual 
combustion process takes place in the gas phase at flue-gas temperatures generally 
between 800 and 1,450°C in fractions of seconds and simultaneously releases energy where 
the calorific value of the waste and oxygen supply is sufficient, this can lead to a thermal 
chain reaction and self-supporting combustion, i.e. there is no need for the addition of other 
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fuels. Grate firing systems are predominantly used for incineration of municipal solid waste 
(MSW). 
Flue gas contains among water vapour, carbon dioxide and oxygen, also air pollutants, such 
as CO, PM (dust), PAH (benzo(a)pyrene), HCl, HF, HBr, HI, NOx, SO2, VOCs, PCDD/F, 
PCBs, Hg and other (heavy) metal compounds.  
Depending on the combustion temperatures during the main stages of incineration, volatile 
heavy metals and inorganic compounds (e.g. salts) are totally or partly evaporated. These 
substances are transferred from the input waste to both the flue-gas and the fly ash it 
contains. A mineral residue fly ash (dust) and heavier solid ash (bottom ash) as well as boiler 
ash (depending on the design of the waste incineration plant) are created.  
In municipal waste incinerators, bottom ash is approximately 10% by volume and 
approximately 20 to 30% by weight of the solid waste input. Fly ash quantities are much 
lower, generally only a few per cent of input. The proportions of solid residue vary greatly 
according to the waste type and detailed process design. Fly ash is usually disposed of in 
landfills for hazardous waste (sometimes after pre-treatment), bottom ash is either landfilled 
or treated for recycling. Overall volume reduction by waste incineration can be about 90% 
(depending on the characteristic of the waste).  
Due to the nature of municipal wastes and the pollutant load of flue gases, extensive 
cleaning of emitted gases is required, which is achieved by dry, semi-dry or wet systems 
(scrubbers). Generally, they are applicable independent from the upstream combustion 
system and can be combined in every suitable manner. Wet systems generate wastewater, 
which has to be treated accordingly.  
In most cases, waste incinerators have only limited control over the precise content of the 
wastes they receive. This then results in the need to overdesign the combustion stage and 
the flue gas treatment system to cope even with peak loads of input pollutants. Under normal 
conditions and average waste composition emissions would be much lower than the 
emission limit values.  
The main types of waste to which incineration is applied as a treatment are: 

 Municipal solid wastes (residual wastes - not pre-treated); 

 Pre-treated municipal wastes (e.g. selected fractions or Refuse Derived Fuel, RDF); 

 Non-hazardous industrial wastes and packaging; 

 Hazardous wastes; 

 Sewage sludges; 

 Clinical wastes. 
Table 1: Applied techniques for waste incineration in Europe 

Type of waste Most applied Technique in Europe 
MSW - untreated Grate Firing  
MSW - pretreated Fluidised Bed Combustion, Grate Firing, Rotary Kiln 
Hazardous Waste Rotary Kiln, Fluidised Bed Combustion 
Sewage Sludge Fluidised Bed Combustion, Grate firing; Co-Incineration (Waste Incineration Plants, coal 

fired Power Plants, Industrial Plants) 
Clinical Waste Rotary Kiln, Pyrolysis, Fluidised Bed Combustion 
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5 . 2 . 2  I n c i n e r a t i o n  o f  m e d i c a l  w a s t e  
Note: the information in this section has been copied from the EU BAT Reference Document 
for Waste Incineration (for more information see Annex 12)3 
Special attention is required when dealing with clinical wastes to manage the specific risks of 
these wastes (e.g. infectious contamination, needles, etc.), the aesthetic standards (residues 
of operations etc.) and their incineration behaviour (very variable calorific value and moisture 
contents). 
Specific clinical waste often contains materials with very high NCVs (plastics, etc.), but also 
residues with very high water contents (e.g. blood, etc.). Clinical waste therefore usually 
requires long incineration times to ensure thorough waste burnout and that the residue 
quality is good. 
Similar to hazardous wastes, the composition of specific clinical wastes varies greatly. 
Clinical waste may include (to varying degrees): 

 infectious agents 
 contaminated clothing/wipes and swabs 
 pharmaceutical substances 
 sharp materials, e.g. hypodermic needles 
 veterinary wastes 
 body parts 
 used medical equipment 
 packaging materials 
 laboratory wastes 
 radioactive contaminated materials. 

In some cases a distinction is made between the incineration routes for pathological 
(potentially infectious waste) and non-pathological waste. The treatment of pathological 
waste is sometimes restricted to dedicated incinerators, while non-pathological waste is, in 
some cases, incinerated with other wastes in non-dedicated incinerators e.g. MSWI. 
The risks associated with the handling of clinical waste can generally be reduced by limiting 
the contact with the waste and by ensuring good storage, e.g. through the use of: 

 dedicated containers and the provision of washing/disinfection facilities 

 sealed and robust combustible containers, e.g. for sharps and biological hazard 
materials 

 automatic furnace loading systems, e.g. dedicated bin lifts 

 segregated storage and transfer areas (especially where co-incineration with other 
wastes takes place) 

 refrigerated or freezer storage, if required. 

Pretreatment may be carried out using: 

 steam disinfection, e.g. autoclaving at elevated temperature and pressure 

 boiling with water. 

                                                
3 http://eippcb.jrc.ec.europa.eu/reference/BREF/wi_bref_0806.pdf 
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Each of these may allow the waste to be sufficiently sterilised to permit its subsequent 
handling in a similar manner to municipal wastes. Work and storage areas are usually 
designed to facilitate disinfection. 
Appropriate cleaning and disinfection equipment are usually installed for the cleaning of 
returnable containers. The solid wastes from disinfection are collected for disposal. The 
waste water from disinfection are collected, and are then recycled in the incineration process 
or treated and discharged. 
Pretreatment may be applied to improve the homogeneity of the waste, such as shredding or 
maceration, although safety aspects require careful consideration with some clinical wastes. 
Clinical waste is also incinerated in hazardous waste and other incineration plants with other 
types of waste. If incineration does not take place immediately, the wastes require temporary 
storage. In some cases, where it is necessary for clinical waste to be stored for longer than 
48 hours, the waste is kept in cooled storage areas with a restricted maximum temperature 
(e.g. +10 °C). 
Specific issues to be taken into consideration include:  

 burnout needs to be thorough to ensure destruction of infective agents and to 
disguise recognisable body parts 

 the partitioning of radioactive isotopes used in medicines that give rise to wastes may 
be to the bottom ash or fly ashes - this may result in additional disposal/re-cycling 
considerations 

 hypodermic needles and other sharp materials in the bottom ash may give rise to 
additional handling risks 

Information on BAT for clinical waste incineration is given in section 12.1.3.8. 

5 . 2 . 3  W a s t e  c o - i n c i n e r a t i o n  
Within the EU “waste co-incineration plant” is defined in the Directive on Industrial Emissions 
(2010/75/EU) as follows:  
“waste co-incineration plant” means any stationary or mobile technical unit whose main 
purpose is the generation of energy or production of material products and which uses waste 
as a regular or additional fuel or in which waste is thermally treated for the purpose of 
disposal through the incineration by oxidation of waste as well as other thermal treatment 
processes, such as pyrolysis, gasification or plasma process, if the substances resulting from 
the treatment are subsequently incinerated. 
Cement kilns, where waste or RDF is co-incinerated, are typical examples for a waste co-
incineration plants.  
It should be noted that pyrolysis, gasification and plasma processes are applied only in small 
plants for the treatment of specific pretreated waste fractions. There exists no reference plant 
for mixed municipal waste based on these processes, which meet the criteria and standards 
of the EU Directive on industrial emissions.  
For more information on legal requirements for waste co-incineration plants please refer to 0 
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5 . 2 . 4  K e y  e n v i r o n m e n t a l  i s s u e s  
In general, key environmental issues related to waste incineration and waste co-incineration 
are:  

 Emissions to air (including odour) 
 Emissions to water (in case wet systems for flue gas treatment are used) 
 Generation of bottom ash, boiler ash, fly ash and sludges from wastewater treatment 

(in case of wet systems for flue gas treatment) 
 Residues from flue gas treatment, incl. treatment and disposal of fly ash and bottom 

ash 
 Waste water from truck cleaning or other cleaning operations 
 Emissions of noise and vibration 
 Energy consumption and production 
 Raw material (reagent) consumption, incl. storage 
 Water consumption (steam cycle, cooling system) 
 Fugitive emissions – mainly from waste storage and on-site pretreatment 
 Transport of incoming waste and outgoing residues 
 Emissions of heat from the cooling system 
 Quality of products (waste co-incineration) 
 Hygienic issues (medical waste incineration) 
 Disposal of waste from the process 

5 . 3  T e c h n i c a l  d e s c r i p t i o n  o f  t h e  p r o c e s s  
( c o n s t r u c t i o n  a n d  o p e r a t i o n  p h a s e )  

An EIA-report for waste incineration and co-incineration plants shall contain the following 
information: 

 Description of the type, scope and objective of the project and the necessity thereof 
with regard to waste management; 

 Description of the location (general map in a scale 1 : 25000, land type 
categorisation, local development plan, ortho-photograph at a scale 1 : 5,000 with and 
without inclusion of the project components), possibly inclusion of areas worthy of 
protection, suspicious areas, dangerous areas and such like in the plan; 

 Description of the infrastructure (e.g. energy and water supply, storage facilities, 
sewage system) 

 Description of the land-use during construction and operation (e.g. storage facilities, 
roads, parking areas); 

 Description of the correlation and the interrelations with other plants or plant 
components, especially a description of or a reference to the possibility of using the 
energy generated for heating or cooling purposes, in other (industrial) plants or in 
households; if the heat generated is used, figures shall be given as maximum power 
[MW] and as yearly produced energy [GWh/a]. 

 Description of the delivery of fuels (e.g. gas with pipe lines, transport of fuel oil) and 
waste (ship, lorry, others); 
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 Description of the distribution network for electrical energy (if relevant); 

 In case of changes of an existing plant: description of existing plants (including plant 
typ, plant technology, etc.) as well as the date of first commissioning; 

 Description of the area and space requirements during the construction and operation 
phase, especially with regard to ground sealing (e.g. storage space, traffic and 
parking spaces, construction site installations); 

 Duration of the individual phases of the project (planning, construction, operation, 
post-construction maintenance) and sequence plan for individual phases. 

For describing the traffic, which results from the construction and operation of a waste 
incineration plant, the EIA report should include the following information (see section 5.6.7, 
6.3.4 for details). 

 Description of the existing traffic infrastructure, its capacity and location; 

 Description of the type of vehicles and the transport logistics;  

 Description of the necessary construction of new or extension of existing traffic 
routes; 

 Current traffic volumes and changes in the traffic volume for the relevant haul routes. 
In the practice of preparing an EIA report, a separate "traffic evaluation" is useful: 
As a rule, the area investigated for traffic should be the haul routes to the next higher traffic 
system for which the increase in traffic volume will be negligible. 
An overview of the current and future traffic volumes for both the construction and the 
operation phase should be presented in table such as shown in section 5.6.7. 
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5 . 4  D e s c r i p t i o n  o f  t h e  m a i n  p r o c e s s  
c h a r a c t e r i s t i c s  ( i n p u t ,  o u t p u t ,  e m i s s i o n s  –  
a l l  e n v i r o n m e n t a l  m e d i a )  

5 . 4 . 1  O v e r v i e w  o f  t h e  w h o l e  p l a n t  –  d e s c r i p t i o n  o f  t h e  
m a t e r i a l s  f l o w  

This part mainly consists of a short description of the basics regarding plant and process 
technology. All data have to be given in units of the International System (SI). The following 
shall be described. 
Table 2: Basic outline of the waste incineration or waste co-incineration plant (design parameters) 

Type of incineration or co-incineration plant (e.g. grate firing, rotary kiln, fluidized 
bed incinerator) 

 

Annual time of operation [hours/yr]  
of which: full capacity operation [% or hours/yr]  
Daily operating time [hours/day]  
Plant availability [%]  
Number of scheduled plant shut-downs per year [-/yr]  
Bunker capacity [t]  
Type of waste delivery (e.g. lorry, ship, train)  
On-site pretreatment of waste  
Type of fuels for auxiliary burners  
Co-incineration: type of regular fuels  
Energy generation: steam parameters – fresh steam [bar; °C]  
Energy generation: production of fresh steam [t/hour]  
Energy generation: capacity of the electricity generator [MW]  
Short description of flue gas cleaning system  
Description of treatment and disposal of fly ash  
Description of treatment and disposal of bottom ash  
Description of treatment and disposal of boiler ash  
Description of treatment and disposal of residues from flue gas cleaning  
Remark: Information about the number of shut-downs per year is relevant, as fossil fuels will 
be used during each shut-down and start-up period. These generate emissions and have an 
influence upon the energy balance of the plant. 
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Table 3: Parameters for 100% capacity (based on design waste) 

 Number of lines4 Per line Total 
Maximum thermal input into the plant [MW]    
of which: thermal input by waste [MW]    
of which: thermal input by fuels [MW]    
Nominal capacity of the plant [t/hr]    
Nominal capacity of the plant [t/yr]    
Waste capacity at full load with a waste mixture of design Lower 
Calorific Value (LCV) (t/hr) 

   

LCV of the design waste input [MJ/kg]    
Flue gas output at stack [Nm3/hr], dry, at reference oxygen 
content 

   

Reference oxygen content [% by volume], dry flue gas    
Waste water output of the installation [m3/hr]    
Fly ash and boiler ash generation [t/hr]    
Bottom ash generation [t/hr]    
Residue of the flue gas treatment plant (please specify) [t/hr]    
Electric power generation in condensing modus – gross [MWel]    
Maximum production for (district and/or process) heating – gross 
[MWth] 

   

Power generation at maximum (district and/or process) heat 
production - gross [MWel] 

   

Self demand of energy  

 Electricity [MWel] 

 Heat [MWth]; 

 Steam [MWth]; 

 Fuels [MWh, t, m3] 

 Others [MWh, t, m3] 

   

Consumption of raw materials and chemicals 

 Water [m3] 

 Chemicals [MWh, t, m3] 

 Others [MWh, t, m3] 

   

  

                                                
4 If the lines of a plant are different with regards to incineration technology, flue gas cleaning or the type and 
amount of wastes/fuels treated, parameters for each line have to be identified separately. 
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5 . 4 . 2  W a s t e  I n p u t  
In this chapter, the expected waste input shall be characterized. 
Information to be provided shall include: 

 Type, description and name of waste types; this could include for example:  
o Mixed waste from households, offices, small commercial enterprises (EWC code 

20 03 01) 
o residues from the pre-treatment of waste (e.g. residues from sorting of waste, 

EWC code 19 12 12) – refer also to chapter 5.4.4) 
o bulky wastes from households (EWC code 20 03 07) 
o industrial and commercial mixed waste, non-hazardous  
o non-hazardous hospital waste  
o hazardous waste (=> which types of hazardous waste?) 

 Average, maximum, minimum amount of each waste type (t/a)  

 Information about the origin of the waste (for each type of waste; producer, process, 
region etc.) 
o Geographic origin: Which areas/regions will deliver the household and commercial 

waste to the incineration plant? 
o In the case of industrial waste: By which (production) process is the waste 

generated? What is the economic activity of the waste generating company? 
o In the case of pre-treated waste:  

Which type of pre-treatment has been carried out on which type of waste? (for 
example mechanical treatment, e.g. sorting of mixed MSW from a certain region, 
biological treatment – e.g. aerobic treatment of MSW, physical-chemical treatment 
– e.g. splitting of oil/water emulsions from metal processing industry)  
Which waste streams result from the pre-treatment? (sorting residues, low-calorific 
and high-calorific fraction as result of waste splitting) 
Which of the waste streams resulting from the pre-treatment are delivered to the 
waste incineration plant?  

 Waste codes (if applicable) 

 Lower calorific value of the waste/waste fractions fed into the plant [MJ/kg – 
minimum, maximum, average value]; 

 Physical and chemical properties of the waste (average value/distribution); 
o Composition:  

Morphological composition of the waste, e.g. for household waste: xy% biogenic 
waste, xy% paper, xy% metals, etc, additionally the overall water content, etc.; e.g. 
for sewage sludge: xy% organic matter, xy% flocculant (e.g. lime), xy% 
phosphorus) 
Contents of main constituents (e.g. gypsum, hydroxides, salts, phosphorus), [g/kg 
– average value]  
For hazardous waste: Maximum content of PCB, PCP, chlorine, fluorine, sulphur, 
heavy metals (including mercury), [mg/kg - minimum, maximum, average value] 

o Physical properties:  
e.g. semi-solid sludge, flakes, pellets, mixed solid waste with a maximum particle 
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size of 30 cm edge length 
wet/moist/dry 
Specific weight [kg/m3 , average value] 

o Chemical properties: 
e.g. inflammable/flammable, acidic/alkaline leachate 
 

Information on the composition and chemical and physical properties of the accepted waste 
types can either be gathered by examination of waste samples, or by referring to the 
literature. 

 Details of possible seasonal variations in the physical/chemical composition of each 
type of waste; 

 For hazardous waste: Maximum content of PCB, PCP, chlorine, fluorine, sulphur, 
heavy metals (including mercury); 

5 . 4 . 3  W a s t e  d e l i v e r y  a n d  a c c e p t a n c e  p r o c e d u r e  

 Description of waste delivery: means and type of vehicle [%] 
o typical average transport capacity (realized average capacity per transport – 

depending on whether the waste is compacted within the vehicle5) 

 Description of incoming, outgoing, and on-site traffic, timetable for delivery (see also 
section 5.6.7) 

o This information is relevant for designing the bunkers for the waste and for 
planning the required infrastructure for waste delivery (weighing the incoming 
waste, waste acceptance procedure, unloading the waste, internal roads, space 
for trucks waiting to be unloaded). It will also help to plan the staffing required for 
waste delivery (see section 5.6.7) 

 Description of weight control (incl. weighbridges equipped with software for record 
keeping of each delivery; integration of the software into the overall IT-infrastructure, 
so that the data concerning weight can be used also for accounting, billing, monitoring 
of capacity utilisation and record keeping for the authority). 

 Description of the acceptance procedure: control upon delivery, sample-taking, 
analyses, laboratory equipment 

o If medical and hospital waste is accepted at the WI plant, or if medical and 
hospital waste is part of the mixed municipal waste, an obligatory screening on 
radioactivity is required. (Standard equipment is available on the market) 

o If hazardous waste is incinerated, it is necessary to take representative samples 
of the delivered waste and to determine the relevant physical and chemical 
properties (e.g. calorific value, flammability, TOC, sulphur, chlorides, fluorine, Hg, 
Cd and other heavy metals, PCB/PCT in oily waste and organic solvents). 
Reference samples must be kept for at least 6 months.  

o Typically, the chemical analysis of hazardous waste as part of the input control is 
carried out in an on-site laboratory (duration: approx. 1 hour). The laboratory 
must be equipped and staffed adequately. The EIA should contain a description 

                                                
5 https://www.wien.gv.at/gallery2/m53/run.php?g2_itemId=22352  
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of the equipment for taking samples and of the laboratory equipment, and how 
sampling and chemical analysis are carried out. 

 Description of procedure in case waste does not meet defined criteria and 
acceptance is refused 

o Typically, in municipal waste incineration plants the key measure is an obligatory 
visual inspection of each delivery, usually during the whole process of waste 
unloading. The measures for withholding an individual waste delivery from 
incineration must be described. (e.g. there could be a designated area with a 
paved surface where components which may not be incinerated in a MSW-
incineration plant can be sorted out, e.g. heavy metallic items, barrels containing 
unknown waste.) 

5 . 4 . 4  W a s t e  p r e - t r e a t m e n t  
If waste is pre-treated, the waste characteristics (calorific value, physical properties such as 
particle size, the contents of hazardous components) may be altered significantly. If any of 
the accepted waste is pre-treated prior to delivery, the respective information on waste type 
and expected amounts, the origin of the waste (producer, process, region etc.), physical and 
chemical properties including the lower calorific value should be provided under section 
5.4.2. 
 
If waste will be pre-treated on-site of the WI plant, the following topics should be dealt with: 

 Which waste types and which waste amounts will be pre-treated? 

 Percentage of waste that is subject to external mechanical or mechanical-biological 
pre-treated prior to delivery to the site [%] 

 Percentage of waste that is delivered to the site without pre-treatment [%] 

 Percentage of waste that is subject to internal (on-site) pre-treatment [%] 

 In case internal (on-site) waste pre-treatment takes place: 
o Description of the pre-treatment plant; 
o Input capacity fort he pre-treatment plant [tons waste/yr]; 
o Description of the output streams of the waste pre-treatment plant (incl. waste, 

which has to be landfilled); 
o Yield of pre-treated waste to be incinerated [ton/ton waste input into the 

pretreatment plant]; 
o Electrical energy demand for on-site pre-treatment [kWh/ton waste input]; 
o Energy demand (e.g. electricity, fuels) for on-site pre-treatment [kWh/ton waste 

input]. 

5 . 4 . 5  W a s t e  s t o r a g e ,  d o s a g e  a n d  f e e d i n g  s y s t e m  

 Description of waste bunker(s) - design, storage capacity [m³, t and days]; 

 Description of waste storage logistics – average storage time, which waste fractions 
are stored together etc.; 

 Description of measures to mitigate odour emissions from waste storage; 

 Description of measures to mitigate dust emissions from waste storage; 
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 Description of measures to collect and treat waste water and leachate from waste 
storage; 

 Description of measures to prevent and extinguish fire in the area of waste delivery 
and waste storage; 

 Description of measures to mitigate emissions from diffuse sources in waste delivery, 
storage, manipulating and feeding; 

 Description of waste transport, dosing, and feeding systems; 

 Description of storage logistics. 

5 . 4 . 6  F i r i n g  a n d  c o m b u s t i o n  a i r  s y s t e m  

 Description of the applied firing process technology (e.g. grate firing, bubbling / 
circulating fluidized bed, rotary kiln, etc.), furnace temperature, furnace design etc. 

 Description of auxiliary burners: 
o number of auxiliary burners; 
o heat capacity [MW]; 
o fuel (relevant chemical/physical properties, fuel demand etc.); 

 Description of specific technological features of the incineration (e.g. incineration with 
combustion air of >21% oxygen content etc.) 

 Description of the design waste input – composition, chemical / physical properties 
etc. 

 In case of co-incineration of waste: description of the composition and 
chemical/Physical properties of the regular fuels; 

 Furnace Capacity Diagram, which shows the points of operation and thus defines the 
operating range of the plant. An example of this type of diagram is given in the figure 
below 
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Figure 2: Typical Furnace Capacity Diagram for a Waste Incineration Plant 

 
OP1:  Design Point: Maximum firing rate (100%), Design Waste Input (average/typical 

 Lower Calorific Value (LCV), average/typical waste throughput) 
OP2:  Design Waste Input (average/typical LCV, average/typical waste throughput) at 

minimum boiler load (e.g. 60% capacity) 
OP3: Maximum boiler load with highest possible LCV (= little waste throughput) 
OP4: Minimum boiler load with highest possible LCV (= minimum waste throughput) 
OP5: Maximum boiler load with minimum LCV (= maximum waste throughput) 
OP6: Minimum boiler load with minimum LCV 
The field of operation of the plant is defined by the area between these points of operation. 

 Description of plant operation at higher load (i.e. above 100% load) – e.g. different 
steam parameters, yearly operating time at load conditions above 100 % [hrs/yr], 
frequency of over-load operation [-/yr]; 

 Description of plant operation at reduced load (i.e. below 100% load) – e.g. different 
steam parameters, yearly operating time in reduced load [hrs/yr], frequency of 
reduced load operation [-/yr]; 

 Minimum waste input [t/h]; 

 Maximum waste input [t/h]; 

 Description of combustion air distribution and flue gas recirculation; 

 Description of the temperature profile in the flue gas channel (furnace, post 
combustion chamber, boiler, flue gas treatment plant, stack (including temperature
control); 



 
This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2014/337-755) 
 

A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 27 

 

 Calculatory proof that the gas resulting from the incineration of waste is raised, after 
the last injection of combustion air, in a controlled and homogeneous fashion and 
even under the most unfavourable conditions, to a temperature of at least 850 °C for 
at least two seconds 

 Description of measures taken in case the flue gas temperature falls below the 
defined minimum temperature; 

 Description of the system to stop/prevent waste feeding into the plant in case that the 
flue gas temperature falls below the defined minimum temperature or whenever 
necessary; 

 Description of the process control system, including temperature control in the 
furnace chamber; 

 Description of start-up and shut-down operation; 

 Description of the monitoring of relevant process parameters (e.g. furnace 
temperature flue gas temperature, flue gas volume, water content in the flue gas, 
pressure, oxygen content etc.). 

5 . 4 . 7  I n f o r m a t i o n  o n  b o i l e r  a n d  e n e r g y  p r o d u c t i o n   
 Description of the boiler (design, evaporator, superheater, economizer, incl. 

temperature profile of the fluegas etc.) 
 Description of auxiliary boilers; 
 Description of integration of the boiler into an already existing on-site water-steam-

system (if relevant); 
 Description of cooling system;  
 Description of turbine / power generator, nominal power [MWel]; 
 Description of boiler feed-water pre-treatment; 
 Boiler feed-water parameters: throughput [t(h], pressure [bar(a)], temperature [°C]; 
 Saturated steam parameters: throughput [t(h], pressure [bar(a)], temperature [°C]; 
 Live steam parameters: throughput [t(h], pressure [bar(a)], temperature [°C]; 
 Live steam parameters at reduced boiler load: throughput [t(h], pressure [bar(a)], 

temperature [°C]; 
 Parameters of further steam streams (if relevant): throughput [t(h], pressure [bar(a)], 

temperature [°C]; 
 Boiler efficiency [%] with representative waste input at 100% boiler load), before and 

after boiler cleaning; 
 International / European / national standard applied for determining the boiler 

efficiency; 

 Details of electrical power loss due to heat / steam withdrawal; 

5 . 4 . 8  F l u e  g a s  t r e a t m e n t  

 Description of primary emission mitigation measures for relevant pollutants (e.g. Low-
NOx burners, prevention of de-novo synthesis of PCDD/F);  

 Content of air pollutants in the raw flue gas, i.e. after boiler and before entering the 
flue gas treatment unit;
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 Description of the flue gas treatment devices (secondary emission mitigation 
measures); 

 Technological details of the flue gas treatment devices (e.g. maximum flue gas input 
[Nm³/hr and m3/hr], operating temperature, efficiency, adsorbent, fuel demand for 
SCR plant etc.) 

 Height of stack / point of flue gas release [meters above ground]; 

 Size of stack opening [m2]; 

 Description of flue gas at stack: maximum flue gas temperature [°C], maximum flue 
gas output [operational m3/hr, dry and wet], measured oxygen content [Vol%], 
measured water content [Vol%]; 

 Flue gas output [operational m3/hr, dry and wet, at reference oxygen content], at 
stack at full load operation with representative waste input; 

 Maximum flue gas output (dry, at reference oxygen content) [Nm³/h], at stack; 

 If other (flue) gases are being discharged via the same flue / via the same stack: 
o Description of theses (flue) gases: origin, amount, temperature, air pollutant 

content etc. 
o Does flue gas sample-taking take place before or after mixing with these other 

(flue) gases? 

 Description of the point of flue gas sample-taking (location, flue gas velocity at the 
point of sample-taking [m/s] at maximum and minimum flue gas output); 

 Description of operation and efficiency monitoring of the flue gas treatment devices; 

 Certificate by an independent and approved expert to show that the location(s) of the 
measurement point are in line with international standards; 

 Description of the system for emission monitoring (per pollutant; equipment, applied 
standards) 

5 . 4 . 9  W a s t e  w a t e r  t r e a t m e n t  

 Water balance for the installation; 

 Description of all waste water streams, which are fed into the waste water treatment 
plant (origin, amount, temperature, content of pollutants etc.); 

 Description of the waste water treatment plant (aggregates, auxiliary agents, 
technological characteristics, efficiency of the aggregates, residence time etc.); 

 Amount of waste water generated per year [m3/a];  

 Maximum amount of waste water generated per day [m3/d];  

 Way of discharge (direct discharge or into sewage system); 

 Description of operation and efficiency monitoring of the waste water treatment 
aggregates; 

 Description of the measurement point for sample-taking; 

 If other waste water streams are being discharged / treated via the same system: 
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o Description of theses waste water streams: origin, amount, temperature, 
pollutant content etc. 

o Does sample-taking of waste water take place before or after mixing with these 
other waste water streams? 

5 . 4 . 1 0  D e s c r i p t i o n  o f  o p e r a t i n g  a n d  a u x i l i a r y  a g e n t s  

 Identification and annual consumption of operating and auxiliary agents for the 
process [kg/yr or [tons/yr], such as fresh water, urea, ammonia, calcium carbonate, 
calcium hydrate, activated carbon, hydrochloric acid, sodium hydroxide, sodium 
phosphate, polyelektrolyt, precipitation agents, fuels. 

 Quality of each auxiliary agent (concentration, purity etc.);  

 Location of use;  

 Safety data sheets shall be added 

5 . 4 . 1 1  R e s i d u e s  a n d  w a s t e  s t r e a m s  g e n e r a t e d  i n  t h e  
p r o c e s s  

 For each residue and waste stream which is being generated by the installation (e.g. 
slag, coarse ash, fly ash, boiler ash, residues from flue gas treatment or waste water 
treatment units, scrap metal etc.) the following parameters have to be specified: 

o Amount of waste / residue generated at full load operation with design waste 
(mixture) [t/hr]; 

o Maximum amount of waste / residue generated per hour [t/hr]; 
o Maximum amount of waste / residue generated per year [t/yr]; 

 Detailed description of the chemical / physical properties of the waste / residue; 

 If waste / residues generated in the process are being treated on-site: 
o Description of the waste / residue treatment plant (process, aggregates, 

devices, agents etc.); 
o Plant capacity [tons input per year]; 
o Description (chemical / physical properties, pollutant content etc.) of the input 

and output streams; 
o Energy demand for the process [kWh/yr]; 
o Specific energy demand per kg or per ton of input material [kWh/kg or kWh/t]; 
o Intermediate storage of waste / residues generated in the process: 
o Storage area, storage capacity and demand, logistics; 
o Description of the measures taken to mitigate odour, dust and diffuse emissions 

from the storage area, of measures to collect waste water and prevent 
accidents and incidents in the storage area; 

 Control of relevant chemical / physical parameters of solid and liquid output streams; 

 Intended recovery/recycling of generated residues/waste output 

 Pre-treatment and disposal of solid and liquid output streams which cannot be 
recovered/recycled; 
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 Description of other waste / residues generated during operation and construction 
(e.g. used filter tubes from bagfilter systems; waste management plan); 

5 . 4 . 1 2  D r a w i n g s ,  p l a n s  
The description of the installation has to contain relevant drawings and plans, such as e.g. 

 Process flow schemes of the process, showing all material flows; 

 Relevant process flow schemes and P&I drawings of sub-processes (such as e.g. 
combustion, air and flue gas system, water and steam system, energy production 
etc.), showing material flows, relevant aggregates and monitoring / measuring points; 

 Relevant disposition drawings; 

 Sankey diagram(s). 

5 . 4 . 1 3  F u r t h e r  i n f o r m a t i o n  

 Description of the actual state of the area, where the installation is supposed to be 
built; 

 Necessary measures that are taken upon definitive cessation of activities to avoid any 
pollution risk and return the site of operation to a satisfactory state;  

 Description of ancillary plants, such as workshops, laboratories, garages etc.; 

 Description of building technology (energy-, heating-, cooling-, ventilation-system);  

 Estimation of total number of employees during construction and operation;  

 Description of other-than-normal-operating-conditions (possible causes, possible 
duration, possible emissions and mitigation measures); 

 Description of possible incidents and accidents (e.g. possible causes, duration, 
identification, emissions, environmental impact, preventive measures etc.); 

 Fire fighting plans 

5 . 5  E n e r g y  d e m a n d  a n d  e n e r g y  e f f i c i e n c y  

It is recommended to describe all aspects concerning energy - such as the energy demand of 
the plant, the gross and net energy (electrical power, district and / or process heat) 
production, energy balance etc. – altogether in this chapter. 
The energy balance of the plant gives an overview over the energy input into the plant via 
waste, fuel and operation media (e.g. air) as well as all energy (electrical power, district and / 
or process heat) which is produced. Furthermore, it describes the energy consumption of the 
process itself. 
Energy production and consumption as well as energy efficiency are important parameters to 
describe a process and its environmental impact. Especially with regard to climate change, 
energy related indicators are of utmost importance to the EIA. 

5 . 5 . 1  E n e r g y  c o n s u m p t i o n  o f  t h e  p r o c e s s  

 Total electrical energy consumption of the process - [MWel]; 

 Total heat consumption of the process - [MWth]; 

 Relevant energy consumers in the process - description of relevant sub-processes, 
aggregates, fuels used and energy demand [MWh, kWh, t, m3] 
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 Description, how the energy demand of the process is covered (internal production, 
external suppliers). 

5 . 5 . 2  E l e c t r i c a l  e n e r g y  ( i f  r e l e v a n t )  

 Maximum power generation (Nominal capacity of the generator) [MWel]; 

 Actual power production – net [MWel]; 

 Annual power production – gross [GWhel/yr];  

 Annual power production – net (supply to the grid or to external consumers) 
[GWhel/yr]. 

5 . 5 . 3  T h e r m a l  e n e r g y  ( i f  r e l e v a n t )  

 Maximum possible (district/process) heat production – gross (as designed [MWth]; 

 Description or evaluation of the potential of possible district heating/cooling or 
process heat supply at the specific site; 
o Graphic illustration of the district heating network/process heat supply; 
o Number of households/industrial facilities that may be supplied; 
o Energy requirements for district / process heat supply [MWth, GWhth/a], including 

energy losses due to energy transport 

 (District/process) Heat production – net [MWth]; 

 Annual heat production – gross [GWhel/yr];  

 Annual heat production – net (supply to a district heating/cooling system or to external 
Note: if steam is produced for cooling purposes, information and data have to be adjusted 
accordingly. 

5 . 5 . 4  E n e r g y  e f f i c i e n c y  

 Energy balances and energy efficiency criteria shall be given for the most important 
states of operation, i.e. 
o Full boiler load (100% load) with design waste mixture 
o Minimum boiler load (e.g. 60% - according to the furnace capacity diagram of the 

plant) with design waste mixture 
o Further relevant states of operation, concerning e.g. special waste mixtures that 

will be incinerated regularly 

 In case of Combined Heat and Power Production (CHP), energy balances and energy 
efficiency criteria shall be given also for  
o maximum power generation, and 
o maximum district/process heat production. 

 
The following energy balances / efficiency criteria should be given for all the states of 
operation given above (if applicable, e.g. these indicators are not relevant for cement kilns): 
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5.5.4.1 Boiler efficiency 
Boiler efficiency should be determined according to International or European standards. The 
applied standard method has to be named and the calculations have to be shown in the 
application documents. 

5.5.4.2 Plant efficiency or Fuel use - net (as designed)  
The plant efficiency can be calculated e.g. according to the BAT reference document on 
Waste Incineration (see section 12.1), but also according to other International or European 
standards. The applied standard method has to be named and the calculations have to be 
shown in the application documents. 
 
Figure 3: Summary of the energy system inputs and outputs used by the European Technical Working 

Group on Best available Techniques for Waste Incineration 
(http://eippcb.jrc.ec.europa.eu/reference/BREF/wi_bref_0806.pdf) 

 
 
For every energy input and output relevant parameters shall be given, such as throughput 
[t/hr], CV [MJ/kg], heat [MW], pressure [bar] and temperature [°C] according to their state at 
the system boundary.  
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Energy inputs (imported) 
 Only the energy input that is imported for the incineration process itself is included (see also 

bullet point “circulated energy” below). This will include, for example, the energy required for 
operation of a bulky waste shredder.  

 Energy required to operate, for example, a full RDF plant (whether on site or not) is (for the 
purposes of this calculation) outside the system boundary and should not be included in the 
calculation.  

 Energy required for waste collection, transportation and external pretreatment that is not 
necessary for the incineration process is not included.  

 
In energy contributing to steam production should be understood either as fuel or waste 
input, which is solely used for steam production. 
A differentiation shall be made to energy input to the process, which could be for example 
fuels, heat, steam or electricity used for running aggregates or flue gas cleaning systems. 
Such an energy input can be either imported (when produced external to the plant) or 
circulated. 
 
Energy conversion 
This is the energy from wastes/fuels that is converted in the incinerator to another form (e.g. 
steam or syngas) for export or circulation. 
 
Energy outputs (exported) 

 only the actual amount of energy exported is included (i.e. the gross production minus the 
energy circulated and consumed as losses to run the process itself);  

 auxiliary on-site energy usage such as lighting and heating for offices should only be taken 
into account in the efficiency calculation if these figures are available and if a very precise 
balance is wanted. Otherwise this influence is considered small and can be neglected;  

 where energy is used on-site for another process (e.g. drying of sewage sludge or for running 
a district heating) this is counted as an output (export). 

 
Circulated energy 
This is the energy that is generated by the process (e.g. steam/heat/electricity) that is then 
used in the process itself. This energy is not considered to count as a system input because 
it has not been imported from outside the system boundary. However, it is considered 
important that such circulation (if it is providing for energy losses) should be identified (as 
they substitute for imported energy) and should therefore be included in the check-list. 

5.5.4.3 Annual fuel use - net (yearly average, as designed)  
The annual fuel use (net) describes the plant efficiency which can be reached as a yearly 
average. It takes into consideration seasonal differences in waste composition, in the energy 
demand of the supplied consumers as well as of the process itself, annual shut-down periods 
and represents the annual average of plant operation (full load - reduced load, day – night, 
summer – winter etc.). 

5 . 5 . 5  S u b s t i t u t i o n  p o t e n t i a l  
The energy substitution potential should be included in the evaluation of the environmental 
impact of the project. The advantageous and disadvantageous consequences of the project 
should be described comprehensively.  
For this, the following information is required: 



 
This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2014/337-755) 
 

A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 34 

 

 Assessment and description of the current situation: housing structure, energy consumption 
for district heating / cooling, energy consumption of industrial consumers of electricity and / or 
steam etc.;  

 Identification of potential customers for energy delivery (households, industry, power grid etc.); 

 Calculation of the amount of heat to be recovered and electrical energy to be supplied to the 
grid; 

 Calculation of existing emissions from households or industrial plants (present status) on the 
basis of current and valid emission factors, taking into account seasonal variations and 
possible changes in the emission situation until the plant is operational; 

 Comparison with additional emissions and emission reduction caused by the new plant; 

 Comparison of the scenarios with/without the plant 

 Calculation and presentation of the emission substitution potential 
When taking into account the energy substitution for power production, the current energy 
mix for the area in question must be taken into consideration. 

5 . 6  E m i s s i o n s  f r o m  w a s t e  i n c i n e r a t i o n  

This section of the EIA report contains a description of the quality and quantity of emissions. 
It will also be useful to briefly describe the steps taken to avoid and reduce the emissions 
identified. 

5 . 6 . 1  G a s e o u s  a n d  p a r t i c u l a t e  e m i s s i o n s  
 Construction phase 

o Emissions during construction (see section 6.3.4) 

o Emissions from traffic (see section 6.3.4) 

o Emissions from diffuse sources (e.g. from waste delivery, pre-treatment or storage of 
waste) 

 Operational phase 

o Emissions from the plant itself 

o Emissions from traffic due to delivery of waste 
 
The EIA report shall contain a description of emissions released into the air, indicating 
concentration and loads for all relevant contaminants in comparison to Decision 8/1 – ELVs 
for stack emissions of 2001. However, it is recommended to compare these standards to 
international standards such as the ELVs of the European Directive on Industrial Emissions 
(2010/75/EU; Annex VI: Technical provisions relating to waste incineration plants and waste 
co-incineration plants); see annex 0 of this document. 
 
Apart from that, it is recommended to add further contaminants such as e.g. PAHs 
(Benzo(a)pyren) and PCB to the list of air pollutants. 
The following Table 4 contains a proposal of how the emissions can be described. All 
required data should be given with regard to the following parameters: 

Cleaned flue gas at stack, in full (100%) load, with design waste mix (i.e. the most 
representative waste/fuel mix); 

 Cleaned flue gas at stack, under the most unfavourable operational conditions regarding air 
emissions and / or maximum pollutant input via waste / fuel into the plant;  
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As for the most disadvantageous operational conditions regarding air emissions, especially 
the operational point in the upper right-hand corner of the furnace capacity diagram (Figure 
2) has to be taken into consideration. These conditions are characterized by full load or high 
load operation, respectively, at minimum LCV of the waste / fuel input, and maximum waste / 
fuel input. The latter can occur either when the ash content or the water content in the waste 
/ fuel is (very) high.  
In case of high ash content, rather high concentrations of air pollutants will be found in the 
flue gas. In case of high water content, high flue gas volumes will occur – both influencing 
emitted loads and flue gas dispersion in the ambient air.  
All concentrations shall be given as mg/Nm3 (or ng/Nm3, respectively) with regard to the 
following reference conditions of the flue gas: 

 Temperature: 0 °C (i.e. 273,15 K); 

 Pressure: 1 atm(a), i.e. 1,013 bar(a); 

 Dry flue gas 

 Reference oxygen content 
 
Table 4: Example for description of emission parameters  

Pollutant / 
Component 

Type of average value 
Emissions 

[mg / Nm3] [kg / hr] [t / yr] 
Dust (PM)     
Gaseous and vaporous organic 
substances, expressed as total 
organic carbon (TOC) 

    

Hydrogen chloride (HCl)     
Hydrogen fluoride (HF)     
Sulphur dioxide (SO2)     
Nitrogen monoxide (NO) and nitrogen 
dioxide (NO2), expressed as NO2 

    

Carbon monoxide (CO)      
Hg and its compounds, as Hg     
Cd and Tl and their compounds, as 
Cd and Tl 

    

Sum of Sb, As, Pb, Cr, Co, Cu, Mn, 
Ni, and V, and their coumpounds, 
given as Sb, As, Pb, Cr, Co, Cu, Mn, 
Ni, and V 

    

Ammonia as NH3     
PCDD/F (I-TEF)*     
PAHs     
PCBs     
Others     

It is recommended presenting average values as given in Annex VI of the European Directive on Industrial 
Emissions (2010/75/EU) – see annex 0 of this document. 
* Emission for dioxins and furans shall be expressed in ng/Nm³ and refer to the total concentration of dioxins 
and furans calculated in accordance with Annex VI, Part 2 of the European Directive on Industrial Emissions 
(2010/75/EU) – see annex 0 of this document. 

  



 
This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2014/337-755) 
 

A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 36 

 

Emissions of greenhouse gases (CO2, CH4, N2O, HFCs, PFCs and SF6) shall be described 
as possible ranges (min – average – max). Parameters used for estimation/calculation shall 
be added in a transparent way. This description shall include:  

 Origin and source;  

 Loads (estimated and/or calculated). 
 
Furthermore, emissions from diffuse sources such as e.g. from waste delivery, pre-treatment 
or storage shall be described: 

 Origin and source;  

 Loads (estimated and/or calculated). 
 
Regarding monitoring the EIA report shall contain the following:  

 Description of monitoring techniques (location of measurement sites, used equipment 
and methods, used standards – for each pollutant); 

 Description of emission calculation on the basis of emission measurements; 
 
Accidents or other-than-normal operating conditions 

 Emissions in case of accidents or other-than-normal operating conditions (note: other-
than-normal operating conditions have to be defined and described by the project 
proponent) 

5 . 6 . 2  O d o u r  e m i s s i o n s  
• Description of odour emissions during the construction phase 
• Description of odour emissions during the operational phase 

5 . 6 . 3  E m i s s i o n s  i n t o  w a t e r  

 Description of emissions into water: maximum and average concentrations and loads 
of relevant parameters (including heat) 

 Description of treatment of waste water 

5 . 6 . 4  N o i s e  

5.6.4.1 Construction phase 
During the construction phase, noise will be of relevance emitted from construction activity 
machinery and site traffic. The contractor should describe the relevant processes and phases 
of the construction. It is necessary to develop and present a detailed plan of the various 
phases of the construction showing the different activities, the types of machinery and their 
periods of use, and information about the number and types of trucks. This plan can be used 
for later on calculating and modelling both the impact on noise and on air quality (see section 
6.1.7 and 6.1.5, respectively). The contractor should also describe which haul routes the 
trucks will be mainly using and which areas will be affected by traffic noise (see section 
5.6.7). Traffic by passenger cars and light duty vehicles will most probably be of minor 
importance but should be described as well.  
If construction activity will take place during evening or night-time, the number, type and 
duration of these activities should be described as well for these periods. Day-, evening- and 
night-time are fixed in MoE Decision 52/1 of 29 July 1996.
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The general information for the duration of the construction activities and coincidences can 
be presented in a table as shown in the following: 
 
Table 5: General information for the duration of the construction activities and coincidences 

 Week 
 17 18 19 20 21 22 23 24 25 26 27 28 29 30 … 
Construction activity 1                
Construction activity 2                
…                
 
The machinery used has to be described for each construction activity: 
 
Table 6: Description of used machinery 

Construction 
phase 

Machinery Trucks 

 Type Power Periods of 
use 

Sound Power 
Level 

Average no. 
of trucks 

Maximum no. 
of trucks  

Construction 
activity 1 

Type 1 xx kW x hours per 
day 

xx dB x trucks per 
day 

y trucks per 
hour 

Type 2 yy kW y hours per 
day 

yy dB   

Type 3 zz kW z hours per 
day 

zz dB   

Construction 
activity 2 

      

…       
For all devices and intended usage the sound power levels for typical usage and if applicable 
also maximum levels for single events have to be provided including the source of the data. 
Required assumptions have to be reasoned. 

5.6.4.2 Operational phase 
For the operational phase the contractor has to describe all sources of noise, its location 
characteristics and its quantity. Again, this includes the plant itself and all the accompanying 
traffic. The description has to include the soundproofing and the organisation of work, which 
affects noise (operation hours, delivery times, etc.). The area investigated for traffic has to 
include the on-site traffic and extend to the next higher traffic system for which the increase 
in traffic volume will be negligible. The speed limits or actual speeds along the routes have to 
be given for all relevant vehicle categories. 
 
Noise emissions will also depend on whether windows, window strips, doors and other 
possible openings of the plant will be closed all the time or if these will be open for some 
periods e.g. during summertime. This has to be specified and taken into account in the noise 
calculations. E.g. if it is assumed in the calculations that all windows and doors (except 
bunker doors) are closed, the measures have to be described on how this will be 
ascertained. 
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5 . 6 . 5  V i b r a t i o n s  

 Description of vibrations during the construction phase 

 Description of vibrations during the operational phase 

5 . 6 . 6  H e a t  

 Description of heat emissions into air and water during the operational phase (the 
construction phase is deemed to be irrelevant). 

5 . 6 . 7  T r a f f i c  
In Lebanon it is expected that all the waste will be delivered by garbage collection trucks to 
the waste incineration plant. The impact of the truck traffic should be assessed on all relevant 
roads between the plant and the nearest major roads at which the additional trucks do not 
cause relevant additional impacts. Passenger cars should be considered as well, even 
though their impact is deemed to be of minor relevance compared to truck traffic. 
 
Overall, the contractor has to provide the following data and information on traffic: 

 Description of the existing transport infrastructure in the project area. This has to 
include the traffic capacity and the current traffic volume of these roads, as well as 
those major roads that the trucks will use. The traffic counts should distinguish 
between passenger cars, light and heavy duty vehicles. 

 Description of transport infrastructure to be developed for the waste incineration plant.  
 Description of the additional traffic. The number of trucks will depend on the capacity 

of the waste incineration plant, and the capacity of the trucks (see section 5.4.3). Next 
to waste collection trucks the analysis should consider the transport of slag, ashes, 
scrap metals etc. and of passenger cars as well; 

 Description of the on-site traffic. 
 Emissions of the additional traffic. The emissions of these trucks will depend on the 

emission standard of the vehicles. Non-exhaust dust emissions will depend on the 
road conditions and whether the roads are paved and unpaved. Internationally 
approved emission factors such as COPERT6 should be used for emission 
calculations. US EPA provides emission factors9 for traffic on unpaved roads. 

The current traffic volume in the project area can be described with the help of a table as 
shown below. The traffic capacity of the road should be provided as well, as congestions and 
stop-and-go traffic will result in higher emissions. Traffic counts should be provided for 
workdays peak hour and average. 
 
Table 7: Description of traffic volume (I) 

 Traffic volume (all vehicles) 
Road capacity Road Peak hour Daily average 

(workdays) 
Percentage of trucks 

Road 1     
Road 2     
…     
 
Traffic during the construction phase will be much more variable than during operation 
phase. Therefore the construction phase should focus on those activities that result in the 

                                                
6 http://emisia.com/products/copert  
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highest traffic load in order to provide for a worst case estimate. Also most relevant for 
construction will be truck traffic. The table should look as following: 
 
Table 8: Description of traffic volume (II) 

 Truck traffic volume 
 Daily traffic Average hourly traffic (work hours) Peak hour 
Construction 
activity 1 

   

Construction 
activity 2 

   

…    
The additional traffic for the operation phase can be described with a table as following: 
Table 9: Description of traffic volume (III) 

 Additional traffic volume due to the operation of the waste 
incineration plant (all vehicles) 

Percentage additional traffic of existing 
traffic 

Road Peak hour Daily average 
(workdays) 

Percentage of trucks Current year Year of initial 
operation 

Road 1      
Road 2      
…      
 
The emissions of traffic from and to the waste incineration plant should be laid down in tables 
similar to the following one (for air quality modelling both the additional emissions and overall 
emissions are necessary, see section 7.1.5.2): 
 
Table 10: Description of traffic volume (IV) 

Additional traffic emissions during operation of the waste incineration plant (all vehicles) 
Road PM10 

exhaust 
PM10 non-
exhaust 

PM2.5 
exhau
st 

PM2.5 
non-
exhau
st 

NOx SO2 CO Benzene 

 g/km
*h 

g/k
m*d 

g/km*
h 

g/km*
d 

g/km*
h 

g/km*
d 

g/km*
h 

g/km*
d 

g/km*
h 

g/km*
d 

g/km*
h 

g/km*
d 

g/km*
h 

g/km*
d 

Road 1               
Road 2               
…               
 
The additional traffic volume due to the operation of the waste incineration plant will increase 
traffic related emissions on the routes of garbage collection trucks. However, there should be 
a decrease in traffic volume on the former routes to the land fill sites. These reductions 
should be presented in the same way as the impact of emissions on the new routes as 
described above. 

5 . 7  R e s i d u e s  a n d  w a s t e  f r o m  i n c i n e r a t i o n  

 Construction phase 
o Description of mass, quality and treatment of excavated soil; 
o Description of mass, quality and treatment of waste. 

 Operational phase 
o Description of mass, quality and treatment of solid residues (including Waste 

classification number); 
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o Description of mass, quality and treatment of waste (including Waste 
classification number); 

o Disposal and recovery of solid residues 
 
Accumulation of residues should be given in specific figures, such as kg/t fuel input, %(mass) 
of fuel input and %(vol) of fuel input. If relevant, chemical and physical properties should be 
given, such as water content, loss on ignition, density, content of Al (total and elemental), P, 
Corg, and heavy metals, PCDD/f (I-TEQ), PAH. If possible leaching behaviour should be 
estimated. 
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6 D E S C R I P T I O N  O F  T H E  S U R R O U N D I N G  
E N V I R O N M E N T  O F  T H E  P R O J E C T  –  
B A S E L I N E  I N F O R M A T I O N  

The environmental media that are likely to be affected by a waste incinerator or co-
incinerator project (during its construction, operation and decommissioning phases), in 
particular include physical and chemical environment (topographical and geological aspects, 
and the impact of earthquakes and other hazards; study of surface and underground water; 
measuring sea and coasts; available means of discharging polluted water, and the quality of 
water; surround air quality, sources of air pollution; climate and weather service and noise), 
biological environment (vegetation and animal life; fish and water living creatures; rare or 
endangered species; sensitive areas (forests, protected areas, natural parks, etc.) and socio-
economic environment (demographics (population, social fabric, employment, income 
distribution, customs and traditions, people expectations, etc.), development activities 
(infrastructure, industry, agriculture, institutions, tourism, recreation, etc.), land use; traffic; 
public health; historic and archaeological heritage; aesthetic values; culture and civilization 
values (customs and tradition, aspirations)). 
For the EIA Report the description of the existing environmental conditions should provide 
such information as needed to facilitate the identification and evaluation of the likely 
significant effects on each environmental media. Current practice is to group the description 
along the following criteria as explained in more details below: 

 context (project area of influence/study area); 

 character (information to be provided for each environmental media); 

 significance and sensitivity of each of the relevant components/receptors; and 

 sufficiency of data. 
An EIA Report should include a concise description of the existing environmental conditions 
that are relevant to the project, with references to studies, reports, field surveys, monitoring 
records, etc., which have to be added as an annex to the EIA Report. The description of the 
baseline information should be focused only on those aspects, which are relevant to the 
environmental media and could be significantly affected by the project implementation. 
The overview of the existing environment/environmental conditions should give the 
information that can provide a starting point for a good assessment of the project’s effects, 
and for the monitoring of project implementation. 
The scope of the investigated area and the framework as well as the type of methods used 
depend on the environmental relevance of the project (e.g. construction of a new waste 
incinerator) and the equipment found in each case, sensitivity of the environment and 
whether it merits protection. When describing the environment that may be affected, the 
situation prevailing at the time the application is submitted is relevant (reference time). 
The establishment of appropriate information on the existing environment requires 
knowledge on the project area of influence or context, i.e. on the spatial extent, timing, 
frequency and duration of significant impacts that the project is likely to cause. This context 
needs to be established for all key activities of the project and their associated significant 
impacts and for each of the affected components of the natural and the built and inhabited 
environment. 
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A simple practical approach for establishing this context is to map the various 
activities/project components and their respective effect areas and boundaries. 
The extension of the area of influence may differ from one project phase to the next one. 
Therefore, it is important that the potential areas that may be affected by the proposed 
project to be identified and the baseline conditions description should make reference to 
them. 
An accurate description of the existing “baseline” environment is necessary to predict the 
likely significant impacts of the proposed development. The methodology used in undertaking 
baseline investigations should be well documented to facilitate an understanding of the 
information and any assumptions made and to ensure that the results of later monitoring can 
be referenced. 
Descriptions should, in the first instance, rely upon published reference to ensure objectivity. 
All sources of information (maps, illustrations, statistical and technical data, monitoring data, 
specialist statements etc.) must be up to date and adequately referenced. As a rule, maps 
and figures should be of good quality and easy to read. 
The information provided in this section of an EIA Reports should be possibly concise rather 
than reflecting the amount of environmental data that may be available on a specific issue or 
for a given area. The guiding principle is to provide such baseline as required to assess the 
sensitivity of a specific environmental media with respect to the subsequent impact 
assessment and decision making. Only where specifically critical issues have been identified 
at the scoping stage additional detailed information may need to be presented. 
Any potential changes to the baseline before the implementation of the proposed project 
need to be described. The scope and quality of available information as well as information 
gaps and uncertainties need to be described. 
The following chapters include several issues with regard to the environmental baseline 
conditions, relevant for the EIA report of the proposed project. 

6 . 1  P h y s i c a l  a n d  c h e m i c a l  e n v i r o n m e n t  

6 . 1 . 1  T o p o g r a p h i c a l  a n d  g e o l o g i c a l  a s p e c t s ,  a n d  t h e  
i m p a c t  o f  e a r t h q u a k e s  a n d  o t h e r  h a z a r d s  

Zoning of the area under investigation according to the specified investigation area for the 
dispersion of air pollutants. The following essential elements must be cited: 

 Relief description of topography (slope gradient), tendency towards erosion, 
geological classification, description under the aspect of soil science and type of soil; 

 Geotechnical features of the project area, usually provided by a hydrogeological 
study; 

 Relevant aspects of geology, hydrogeology and geotectonics; nature of the subsoil; 

 Pedological features of the project area; 

 Maps showing the topography of the area as well as pedological and geological 
features of the region are useful for a better understanding of soil and geology 
aspects; 

 Description of present and former forms of soil utilisation and management, 

 Details on the soil water balance; 
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 Description of oil contamination in the project area; any previous or recent 
investigations, and the comparison of investigations conclusions with the land use 
requirements; 

 Description of soil degradation in the project area: surface erosion, depth erosion, 
landslides, soil settlement – compacting; 

 Description of geo-risks like earthquakes or other hazards. 
As far as necessary for the specific project, soil samples from the area under investigation 
will be taken and tested, in particular, tests for heavy metals and organic contaminants 
(PCDD/F and PAH) at the concentration maximum will be carried out.  
The relevant concentration and deposition data for the resource air will be included in the 
description of the resource soil including agriculture. It is intended to describe or investigate 
the following parameters: 

 Soil description, pH value, type of soil, carbonate content, organic C; 
 Heavy metals (As, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Sb, Sn, Ti, V, Zn), organic 

contaminants. 
For the purpose of conservation of evidence, especially with regard to accidents, the present 
situation should be documented by creating permanent observation spaces, especially in 
sensitive areas. 

6 . 1 . 2  S t u d y  o f  s u r f a c e  a n d  u n d e r g r o u n d  w a t e r  
The area under investigation in connection with waste incineration projects will primarily be 
determined by the extension flow direction and velocity of surface and ground water. This 
area under investigation may have to be modified in accordance with possible influences via 
dispersion of air pollutants. 
The intensity of the statement and of the necessary tests regarding the resource “water”, will 
mainly be determined by the relevant features of the plant process management. 
Surface water (including marine) 
The possible impact on surface water bodies and thus the descriptions of the present 
situation are highly dependent on the method used and the differences in the utilisation of 
surface water bodies as well as the type of the water body that may be affected. This also 
results in a wide range when describing the present situation of the surface water bodies in 
the area under investigation. 

 Description of the hydrological situation; description of the quality of the water and 
water body, collection of relevant quality data (also taking possible flood areas into 
account); 

 If need be, assessment of the water quality; 

 Assessment of existing handicaps of the ecological functionality; 

 Existing influences (industrial waste water, rain water, water from firefighting) and 
water rights; 

 discharge points of effluent in the water body; 

 Degree of naturalness; 

 Significance of the water body to the landscape; 
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 Recreational function (use); 

 Fishing; 

 Exploitation rights; 

 Details on the structure of the water body; 

 Drift and particulates balance. 

 existing or planned drinking water protection and catchment areas; 
For plants with waste-water free flue gas purification facilities, the description of the present 
situation of the surface water bodies may be reduced under certain circumstances. 
Underground water 
When describing the present situation regarding the resource "underground water", it seems 
useful to first make a classification into 

 hydro-geological conditions and ground water balance, and 
o nature and location of the aquifers in the project area; 
o data about flow value and its seasonal variations, flow direction; 

 quality of the ground water 
o data about quality (e.g., physical and chemical parameters); if existing 

pollution or contamination hazards have been identified in the groundwater in 
the project area, additional data will be included; 

o water table depth in the proposed project area. 

 sanitary restricted area in the vicinity of the proposed project area; 

 information about the existence of the recharging areas as well as about the use of 
ground water downflow; 

 maps: river basin catchment map and indication on the map of the project location. 

6 . 1 . 3  M e a s u r i n g  s e a  a n d  c o a s t s  
When describing the present situation regarding the "measuring sea and coasts”, the 
following elements shall be explained: 

 Establishments along the coast (buildings, infrastructure, ports, etc.) 

 Waste water outlets 

 Shoreline composition (rocky, sandy, etc.) 

 Degree of naturalness 

 Exiting coastal and/or soil erosion 

 Distances from the plant to any down gradient receiving waters (shallow and deep 
underground waters, as well as fresh and/or saltwater surface waters) 

 Recreational function (use) 

Fishing

 Analysis of existing water monitoring or otherwise sampling of sea water. 
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6 . 1 . 4  A v a i l a b l e  m e a n s  o f  d i s c h a r g i n g  p o l l u t e d  w a t e r ,  
a n d  t h e  q u a l i t y  o f  w a t e r  

 Description and evaluation of existing waste water treatment facilities; 

 Description and analysis of water quality in the project site surrounding; 

 Existing influences (industrial waste water, rain water; storm water). 

6 . 1 . 5  S u r r o u n d  a i r  q u a l i t y ,  s o u r c e s  o f  a i r  p o l l u t i o n  
Current state of air quality 
The description of the current air quality situation requires a description of pollutant levels of 
the relevant air pollutants, compared to air quality threshold levels. This assessment will be 
the basis for evaluating the impact of the project on air quality.  
The assessment of current air quality levels should be based on results of continuous 
monitoring results, if these are available for the project area. Since 2013 the MoE under the 
Environmental Resources Monitoring in Lebanon (ERML) project with the support of the 
United Nations Environment Programme (UNEP) and United Nations Development 
Programme (UNDP) has installed five real-time air quality monitoring stations in Lebanon 
(include map / link to website). Two of these stations are also equipped with meteorological 
stations. The monitoring sites are located in the urban background.  
Currently, ten additional sites are implemented with the support of the EU/StREG 
programme. Moreover, eight additional standalone meteorological stations are being added.  
All installed monitoring equipment is based on reference methods meeting the requirements 
of the EU Ambient Air Quality Directive 2008/50/EC (AAQD). The air quality data is available 
at MoE.  
In addition, MoE developed background data for air quality in Lebanon with the help of air 
quality models. The background data is currently updated and is available from the MoE 
upon request. It should be used as boundary conditions when modelling the local situation. 
When data from existing air quality monitoring sites is used by the contractor, he has to 
show, that the sites are representative for the project area. If this is not the case, preliminary 
monitoring should be undertaken. The monitoring should be done with reference methods or 
equivalent methods, following standard quality assurance and quality control procedures for 
air quality monitoring. Chemical analysis should be carried out by an accredited laboratory 
according to ISO/IEC 17025. 
These preliminary sites can also be the basis for securing evidence during construction and 
operation of the plant, as well as to inform the public.  
The following parameters should be monitored:  

 PM10, PM2.5, NO2, NOx, CO, benzene, O3 (continuous monitoring); 

 HCl, HF, NH3 (monitoring campaigns should be sufficient) 

 benzo(a)pyrene, PCB, PCDD/F, HCB (analysis of PM filters); 

 heavy metals: As, Cd, Cr, Cu, Hg, Ni, Mn, Pb, Sn, Zn, Sb, V, Ti (analysis of PM 
filters); 

Preliminary monitoring should be done at least during three weeks in winter and summer 
season, but preferable for one whole year.  
The observed pollutant levels are compared with the National Ambient Air Quality Standards 
(NAAQS) for Lebanon, which have been issued in 1996 by MoE, and the WHO Air Quality 
Guidelines (WHO, 2006). 
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The results could be presented in tables such as the following one: 
Table 11: Presentation of results of AQ monitoring 

Location of 
station 

Parameter Averaging 
period 

Results Unit NAAQS WHO 

Sampling 
point 1 

      

Sampling 
point 2 

      

…       

Air quality modelling for the main pollutants of the current situation should support the 
assessment. This will be the basis for assessing the impact of the project. For details see 
section 7.1.5.2. Maps should be presented for the main pollutants. 

6 . 1 . 6  C l i m a t e  a n d  w e a t h e r  s e r v i c e  
Climate 
The description of the present (micro-)climatic situation in the project area is important for 
two aspects: 

 for assessing the dispersion conditions for air pollutants. Statistics of certain 
meteorological parameters is a necessary input for air quality modelling to quantify 
the impact of the project; 

 for characterising the local microclimatic situation. This characterization is necessary 
to assess possible impacts on the micro climate due to the plant. 

Due to strong seasonal variations of meteorological parameters, monitoring must be carried 
out over a longer period of time, preferably one calendar year. When available 
meteorological data is used, e.g. from the air quality monitoring sites, the contractor has to 
prove that the data is representative for the project area. 
For dispersion modelling it is necessary to obtain statistics for stability classes (e.g. Pasquill-
Gifford Stability Classification). The following meteorological parameters should be monitored 
and evaluated, which are also used for calculating the stability classes:  

 Temperature and temperature differences; 
 Solar radiation; 
 Wind speed and wind direction; 
 Pressure; 
 Humidity. 

Monitoring of meteorological parameters should be done according to WMO guidelines7.  
The contractor should describe the following parameters: 

 Characteristics of wind speed and wind directions (wind rose); 
 Frequency of calms;  
 Temperature distribution, frequency of temperature inversions; 
 Statistics of stability classes for the relevant seasons; 
 Description of further micro-climatic conditions such as specific local wind patterns 

that might be influenced by the project. 
                                                
7 https://public.wmo.int/en/resources/standards-technical-regulations 
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6 . 1 . 7  N o i s e  
The description of the current noise situation in the project area requires a description of 
noise levels compared to the maximum allowed noise levels according to MoE Decision 52/1 
of 29 July 1996. The current noise levels should be obtained at different locations adjacent to 
the project area and along the foreseen haul routes. The number and the siting of the points 
of measurements depend on the type of buildings (residential, commercial, etc.) and the 
sensitivity of the buildings (especially sensitive are e.g. hospitals, kindergartens, schools, 
retirement homes, etc.) that might be affected by the project and should be representative for 
the most exposed neighbourhood. Decision 52/1 lays down different maximum noise levels 
for the following types of areas: The location of the nearest neighbours should be shown in a 
map as well as the applicable area types. 
 
Table 12: Maximum allowed noise levels 

Area Type Maximum Allowed Limit for Noise (in Decibels) 
Daytime (7h-18h) Evening (18h-22h) Night-time (22h-7h) 

Commercial, administrative, and downtowns 55-65 50-60 45-55 
Residential areas that contain some construction 
sites or commercial business, on by a highway 

50-60 45-55 40-50 

Residential areas inside the city 45-55 40-50 35-45 
Residential suburbs with weak circulation 40-50 35-45 30-40 
Rural residential areas, hospitals, gardens 35-45 30-40 25-35 
Industrial areas (heavy industry) 60-70 55-65 50-60 
 
In order to get representative data of noise levels, monitoring should take place for at least 
24 h at the most sensitive points of measurements. The date of measurement has to be 
selected in respect of a representative traffic volume or a representative noise situation. At 
least the equivalent, A-weighted sound pressure level LA,eq has to be given for the different 
time periods of the day for each point of measurement, preferable in hourly resolution. 
Additionally statistical parameters (e.g. LA,95 or LA,1) are useful to describe the noise situation 
and can be generated without additional effort. These LA,eq data can then be compared with 
the maximum allowed noise levels of Decision 52/1. If adjustment values – e.g. for tonal 
components – have to be taken into account according to Decision 52/1 the sound pressure 
level has to be checked if a correction is reasonable. 
 
It is recommended that noise levels are shown not only for the points of measurements but 
also for the whole area with the help of noise modelling. The contractor has to describe the 
sources of the noise, their emissions, their characteristics and specific attributes, and where 
the data come from. The description should also include local factors that influence the 
sound propagation. Noise maps should show the equivalent, A-weighted sound pressure 
levels for the day-, evening- and night time or at least the periods potentially affected by the 
project. The noise maps have to be validated by comparison with the noise measurements. 
Differences between monitored and modelled noise levels have to be discussed. 
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The results of the monitoring could be laid down in tables such as the following: 
 
Table 13: Description of sampling points: 

 Location Type of area Condition during 
monitoring Characteristics Time 

      
Sampling point 1      
Sampling point 2      
…      
In addition, a map should be provided showing the sampling points. 
 
Table 14: Monitoring of noise levels 

 Day Evening Night 
 LA,95 LA,eq LA,1 LA,95 LA,eq LA,1 LA,95 LA,eq LA,1 
Sampling point 1          
Sampling point 2          
…          

6 . 1 . 8  O d o u r ,  V i b r a t i o n ,  L i g h t  
Description and evaluation of the present situation regarding odours, vibrations and possibly 
light levels, etc.  
In order to determine existing odours: 

 Evaluate statistics of complaints and surveys; 

 Carry out scan surveys in individual cases. 
Essential criteria of evaluation: 

 Concentration of odours; 

 Intensity and quality of odours; 

 Duration and frequency of the odour levels. 

6 . 1 . 9  A n y  o t h e r s  r e l e v a n t  e n v i r o n m e n t a l  f e a t u r e s  
Further environmental features of the surrounding relevant for the project that are not 
mentioned above should be described.  

6 . 2  B i o l o g i c a l  e n v i r o n m e n t  

The emission of air pollution caused by this project defines the maximum area to be 
investigated in connection with flora, fauna and eco-systems to be protected. 
The use of land is usually restricted to the actual site if no other land use by infrastructural 
supply and disposal activities, other building activities or the temporary establishment of 
storage sites etc. during the construction phase are registered. 
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6 . 2 . 1  V e g e t a t i o n  a n d  a n i m a l  l i f e  i n c l u d i n g  r a r e  a n d  
e n d a n g e r e d  s p e c i e s  

Vegetation 
Description and ecological evaluation of the biotopes and biotope networks as well as the 
vegetation by the following criteria (in relation to the overall reference area as well as 
regional, national and international definitions):  

 Rareness (Red Lists, degree of jeopardy, protected species and biotopes, species 
with decreasing numbers); 

 Naturalness (types of utilisation, intensity of exploitation, degree of deviation from the 
potentially natural vegetation); Variety (diversity, variety of species vis-à-vis the site-
specific (species) spectrum, species placing high ecological demands on the habitat); 

 Size of area; 

 Possibilities of replacement with regard to time, site and ecology of the island 
(development times, biotic resettlement, degree of cross-linking, etc.) 

 Existing influences (air pollution, noise, vibrations, light, etc.) 
Zoning of the area under investigation in accordance with the specified investigation area for 
the dispersion of air pollutants. 
We may distinguish between the following main areas for a description for the resource 
"trees": 

 Description and evaluation of the condition of trees 

 Situation of: 
o Main types of trees 
o Age structure 

 Type of exploitation; 

 Endangered species (abiotic and biotic); 

 Land use and land scaping. 

 Description of relevant parameters / limits;  
Alternative bio-monitoring methods such as the investigation of e.g. mosses are also 
possible. 

Animal life 
Description and ecological evaluation by the following criteria (in relation to the overall 
reference area as well as regional, national (e.g. L.N. 311 of 2006) and international 
definitions):  

 Rareness (Red Lists, degree of jeopardy, protected species and biotopes, species 
with decreasing numbers); 

 Abundance (density of individuals); 

 Structure of dominance (distribution of species/frequency); 

 Variety (diversity, variety of species vis-à-vis the site-specific (species) spectrum, 
species placing high ecological demands on the habitat); 
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 Functional significance of areas (year-round habitat, part-time habitat); 

 Daily and seasonal dynamics (bird migration routes, distribution patterns, radius of 
activities, networks); 

 Possibilities of replacement with regard to time, site and ecology of the island 
(development periods, biotic resettlement, degree of cross-linking, etc.) 

 Existing influences (air pollution, noise, vibrations, light, etc.) 

 Wild animals and hunting situation: 
o Population of wild animals; 
o Description, evaluation and losses of habitat; 
o Crossing behaviour (consequences of possible lasting effects); 
o Graphic portrayal of the hunting situation. 

General 

 Flora and fauna may serve as bio-indicators to show and describe the impact of 
existing concentration levels. Therefore, the results of any monitoring programmes 
available should be evaluated. 

 Differentiation between the areas at or near the site directly affected by interference 
with the natural balance and the further removed areas under investigation. 

 As a rule, a detailed assessment as described above must be carried out for the 
site/site environment. Fauna indicator species/groups should be selected and 
substantiated depending on the conditions of the site. 

 Survey results already in existence may be used if they are up to date and sound. 

6 . 2 . 2  F i s h  a n d  w a t e r  l i v i n g  c r e a t u r e s  
If there is a risk that aquatic (e.g. marine) eco-systems will be affected, an estimate of the 
ecological functionality in accordance with local laws concerning water must be carried out. 
Particular reference is to be made to any species or biotopes/habitat types found in the area 
under study and listed in relevant nature protection legislation and relevant nature protection 
treaties. Identification of important and/or protected species shall be included as well as of 
indicator or key species relevant to characterisation of the habitat and monitoring purposes. 
This shall include adequate maps, plans, diagrams, photographs of the marine 
biotopes/habitats types of the area.  
The assessment of the parameters relevant for evaluation is highly complex and comprises 
the following aspects:  

 Hydrology 

 Morphology of water bodies 

 Physical-chemical oxygen balance 

 Vitality and eco-toxicology 

 Saprobiology 

 Macrophytes and algae 

 Benthic and Infaunal survey 

 Pelagic Organisms Survey 
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 Fish 
o Lists of species encountered in the survey according to the area where they were 

encountered; 
o A generic assessment as regards the abundances of species i.e. individuals, 

frequency, shoals, etc. 
o A qualitative assessment of the above in terms of the ecological niches to which 

the species pertain 

 Flora and fauna of the water body 

6 . 2 . 3  S e n s i t i v e  a r e a s  ( i n c l .  f o r e s t s ,  p r o t e c t e d  a r e a s ,  
n a t u r a l  p a r k s )  

Description and illustration of conservation areas identified under national, international, 
identification of nature conservation areas (such as nature and landscape conservation 
areas, nature parks, protected parts of the landscape, natural monuments). 
Natural space potential (landscape, coast, marine) 

 Nature conservation potential (based on the unspoilt quality, variety of species, 
valuable areas that are protected or worthy of protection); 

 Potential of raw material; 

 Biotic yield potential (fertility of the soil); 

 Water supply potential (water bodies that may be used under water resources 
management aspects); 

 Potential for energy generation; 

 Climatic regeneration potential. 

6 . 3  S o c i o - e c o n o m i c  e n v i r o n m e n t  

6 . 3 . 1  D e m o g r a p h i c s  ( i n c l .  p o p u l a t i o n ,  s o c i a l  f a b r i c ,  
e m p l o y m e n t ,  i n c o m e  d i s t r i b u t i o n ,  c u s t o m s  a n d  
t r a d i t i o n s ,  p e o p l e  e x p e c t a t i o n s )  

The present uses of the proposed site should be described together with a description of 
residential areas, workplaces, places of worship, commercial, recreational and other uses 
located within an area of influence from the site. Included should be:  

 Nature, type; 

 Magnitude; 

 proximity to site; 

 etc. 
The description of the population to be protected primarily comprises the living environment 
of the population in the area under investigation which may be affected by the project. 
Noise (level and distribution), odours and oscillations/vibrations can be limited to the 
investigated project. 
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The following general information should be provided: 

 Structure and development of settlements (location, population); 

 Utilisation of adjoining buildings (residential, other uses requiring increased protection 
such as hospitals, old people's homes, etc.). 

6 . 3 . 2  D e v e l o p m e n t  a c t i v i t i e s  ( i n c l .  i n f r a s t r u c t u r e ,  
i n d u s t r y ,  a g r i c u l t u r e ,  i n s t i t u t i o n s ,  t o u r i s m ,  
r e c r e a t i o n )  

Description of: 

 Present situation of plants and industry in the area; 

 Present situation of infrastructure in the area; 

 Present forms of soil utilisation and management, agricultural profitability, nutrient 
status; 

 Agricultural structure and forms of agricultural production; consolidation and mergers; 

 Utilisation of the space; 

 Eco-toxicological situation of farming: In particular, 
o Existing concentration and deposition loads of NO2, SO2, HCl, HF; 
o Concentration and depositions of heavy metals and organic contaminants; 
o Concentration or inorganic and organic contaminants in the soil and in flora; in 

doing so, soil and bio-indicator systems for the conservation of evidence may 
be used or an investigation of relevant cultivated plants carried out. 

 Present area for tourism or recreational activities. 

6 . 3 . 3  L a n d  u s e  
Description of the following elements of land use in the project area: 

 Map of the area and land use map; 

 Exploitation rights; 

 Contaminant contents (overall contents, soluble portion), possibly classified by 
horizons of stages of depth; 

 Existence of residual pollution; 

 Causes of contamination; 

 Parameters influencing the mobility of contaminants (primarily the pH value, 
cation exchange capacity, calcium content, levels of carbon with organic bonds); 

 Parameters describing the microbial metabolisation capacity (e.g. CO2 respiration, 
dehydrogenase activity). 

6 . 3 . 4  T r a f f i c  
In Lebanon it is expected that all the waste will be delivered by garbage collection trucks to 
the waste incineration plant. The impact of the truck traffic should be assessed on all relevant 
roads between the plant and the nearest major roads at which the additional trucks do not 
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cause relevant additional impacts. Passenger cars should be considered as well, even 
though their impact is deemed to be of minor relevance compared to truck traffic. 
Overall, the contractor has to provide the following data and information on traffic: 

 Description of the existing transport infrastructure in the project area. This has to 
include the traffic capacity and the current traffic volume of these roads, as well as 
those major roads that the trucks will use. The traffic counts should distinguish 
between passenger cars, light and heavy duty vehicles. 

 Description of transport infrastructure to be developed for the waste incineration plant.  

 Description of the additional traffic. The number of trucks will depend on the capacity 
of the waste incineration plant, and the capacity of the trucks (see section 5.4.3). Next 
to waste collection trucks the analysis should consider the transport of slag, ashes, 
scrap metals etc. and of passenger cars as well; 

 Description of the on-site traffic. 

 Emissions of the additional traffic. The emissions of these trucks will depend on the 
emission standard of the vehicles. Non-exhaust dust emissions will depend on the 
road conditions and whether the roads are paved and unpaved. Internationally 
approved emission factors such as COPERT8 should be used for emission 
calculations. US EPA provides emission factors9 for traffic on unpaved roads. 

The current traffic volume in the project area can be described with the help of a table as 
shown below. The traffic capacity of the road should be provided as well, as congestions and 
stop-and-go traffic will result in higher emissions. Traffic counts should be provided for 
workdays peak hour and average. 
As stated in the beginning of chapter 6 above, especially for calculating the traffic emissions 
it is important to take into account the time when the construction takes place and the 
operation will start as traffic emissions might be strongly dependent on the specific year (in 
general it is expected that emissions decrease due to improved vehicle exhaust technologies 
and renewal of the fleet). 
Table 15: Description of traffic volume 

 Traffic volume (all vehicles) 
Road capacity Road Peak hour Daily average 

(workdays) 
Percentage of trucks 

Road 1     
Road 2     
…     

6 . 3 . 5  P u b l i c  h e a l t h  
Air pollution/health 

The quantity of existing air pollution including individual contaminants must be evaluated on 
the basis of national and international limit values and rules established to protect the 
inhabitants of the area. 
In order to complete the analysis of the present situation, existing surveys regarding 
conspicuous symptoms or causes of death in the area under investigation may also be 
evaluated. National statistics or any existing academic/ scientific research permitting a 

                                                
8 http://emisia.com/products/copert  
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comparison with the conditions in the area under investigation are suitable for such 
purposes. 

6 . 3 . 6  H i s t o r i c  a n d  a r c h a e o l o g i c a l  h e r i t a g e  
The area under investigation is primarily defined by the air path (dispersion of air pollutants). 
This delimitation should essentially also be selected for the resource "Cultural and 
archaeological heritage". 
An actual situation should be described and, where possible, shown in the plan. In particular, 
the following needs to be assessed: 

 architectural, archaeological values in project area or in the vicinity; 

 important architectonical or archaeological objectives located the vicinity of works proposed by 
project; 

 distances to these objectives will be specified (a map showing the objectives locations will be 
provided); 

 restrictions, special conditions imposed by national and local authorities. 

Cultural heritage is e.g. building monuments, archaeological objects, historical cultivated 
landscapes and components thereof as well as historical forms of land utilisation. 
If there is reason to assume that archaeological deposits may be found at the selected 
location, such locations should be examined in cooperation with the authorities in charge 
both before and during the construction phase. 
A list of all information sources should also be provided. 

6 . 3 . 7  A e s t h e t i c  v a l u e s  
The area under investigation is primarily defined by the air path (dispersion of air pollutants). 
This delimitation should essentially also be selected for the environmental media "aesthetic 
value", taking into account connected landscape units. 
Particular attention should be given to the visibility of a location from various directions 
(visibility relations). 
The present situation should be described not only in the geographical sense, but attention 
should also be given to ecological and utilisation-related aspects and to the scenery (or 
townscape, depending on the location). 

 characteristics and geomorphology of the proposed site landscape and surroundings; 
o Description of the landscape area; 
o Main features (water bodies, terraces, coasts, etc.); 
o Main landscape structures; 
o History of the landscape; 
o Protection status (international, national) protection awards.  

 view of the work locations from adjacent properties and public areas particularly 
where these are sensitive (e.g. residential, recreational or touristic areas); 

 land development and use plan requirements and regulations for project area in 
relation with landscape; 
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 maps showing the main characteristics of project area for the above-mentioned 
aspects. 

Landscape as a natural and cultural space (including coast) 

 Description of the landscape elements including anthropogenic influences 
(geological-morphological elements, hydrological elements, vegetation elements); 

 Natural monuments; 
 Elements important under cultural-historical aspects (such as ground monuments, 

buildings and parks); 
 Regional planning and dedication of spaces; infrastructure; 
 Utilisation (such as agriculture, fishing). 

Landscape as a recreational and adventure space 

 Suitability for recreational activities and existing leisure facilities; 
 Utilisation and facilities for tourism. 
 Significance of the water body to the landscape 

Scenery/aesthetics 

 Delimitation of the aesthetic sphere (i.e. the location where the object in question is 
visible); 

 Analysis of the scenery or townscape, taking into account (traditional) sight relations 
with distinct cultural and material assets (especially in connection with the 
recreational infrastructure), lookouts and existing disadvantages. 

A photographic documentation is suggested for visualisation. 

6 . 3 . 8  C u l t u r e  a n d  c i v i l i z a t i o n  v a l u e s  ( c u s t o m s  a n d  
t r a d i t i o n ,  a s p i r a t i o n s )  

The area under investigation is primarily defined by the air path (dispersion of air pollutants). 
This delimitation should essentially also be selected for the resource "culture and civilisation 
values". 
Culture and civilisation values are cities, towns, villages and settlements in the project area 
and also social values that had or have considerable functional significance such as bridges, 
building and towers. They also include infrastructural facilities for supply and disposal that 
may have to be subjected to structural changes in connection with the project so that a 
demolition, building or operation permit may be necessary according to other legal 
regulations. These are e.g.: 

 Cultural activities or religious practices in the area; 
 utilities in the project area (water supplies, wastewater collecting system, power 

systems, canals, etc.); 
 industry, economic objectives in the project area; 
 residential, tourist and recreational areas in project area and in the vicinity; 
 isolated public & private objectives for residential, commercial, industrial, recreational 

or social purposes (individual properties for housing, schools, camping and other 
recreational plots including hospitals, zoo parks, facilities for old people); 

 land development planning requirements and regulations for the project area; 
 maps showing the main characteristics of project area for the above-mentioned 

aspects. 
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7 P O T E N T I A L  E N V I R O N M E N T A L  I M P A C T S  
O F  T H E  P R O J E C T  

According to EIA Decree, all potential environmental impacts of the project shall be 
considered and assessed. 
Impact 
Based on the surrounding environment of the project, the potential environmental impact of 
the project for the project phases construction, operation, accident, interruption and 
decommissioning should be estimated with relevance to the resource to be protected. 
In case no significant impact is expected for a specific environment, a “no-impact-statement” 
can be provided. An example might be an impact of the project on protected sites or cultural 
heritage when no such sites are in near surroundings. However, such a statement has to be 
substantiated. 
Methods 
Forecasts of potential impact on the environment are based on a general method which 
establishes a correlation of the impact causes resulting from an envisaged project during the 
individual project phases vis-à-vis the condition of the environment during the investigated 
period. The forecast of the impact on the environment is made by analysing the impact on 
the environment caused by the project. In doing so, findings from comparable cases are 
often applied to the actual situation by modelling. Thus the methodology for impact analysis 
and references to any model used need to be provided. 
It is important to regard the impacts of construction, operation, accidents/interruptions and 
decommissioning by themselves. 
The forecast of the potential impact should be carried out by considering the environmental 
baseline conditions and, their description should cover the “potential environmental impact of 
the project: identification, estimation, and assessment of all potential effects of the project on 
the environment (physical, chemical, biological, social and economic consequences) whether 
positive or negative, direct or indirect, over the short or long term.”, based on the EIA Decree, 
Annex 7. 
Article 2 of the EIA Decree describes the “Significant Impact: To determine the significance of 
the impact, the following factors should be taken into consideration: type of the impact; its 
magnitude, nature, scope, timing and duration; likelihood of occurrence; and its implications.” 
Additional also the impacts extent and location, reversibility and significance need to be 
assessed in more detail. 
The potential impacts of the different project activities during construction, operation and 
accident/interruption should be identified in this section of the EIA Report. Various 
methodologies could be applied for assessing environmental impacts. 
Incidents and accidents as well as other-than-normal-operating conditions need to be defined 
by the project proponent. 
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Other than normal operating conditions could include: 

 start-up and shut-down operations 

 leaks 

 malfunctions 

 momentary stoppages 

 definitive cessation of operations 

Incidents and accidents could be related to e.g.:  

 Waste delivery (e.g. fire, odour) 

 Bunker (e.g. fire, odour)  

 Waste feeding system 

 Flue gas cleaning system (e.g. bag filters, fixed adsorption beds) 

 Electrical control system 

 Storage tanks for fuels and chemicals 

 Energy recovery system 

The techniques described also cover measures used to prevent or to limit the environmental 
consequences of accidents and incidents, as well as site remediation measures. 

7 . 1  P h y s i c a l  a n d  c h e m i c a l  e n v i r o n m e n t  

7 . 1 . 1  T o p o g r a p h i c a l  a n d  g e o l o g i c a l  a s p e c t s ,  a n d  t h e  
i m p a c t  o f  e a r t h q u a k e s  a n d  o t h e r  h a z a r d s  

7.1.1.1 Construction and Operation phase 
Consequences of possible natural hazards like floods, landslides, seismic activity, fires, 
incidents related to toxic or dangerous chemicals, occupational health and safety incidents 
need to be considered and might have possible impacts. 
The assessment of possible impacts shall include the impacts of the geology including the 
economic feasibility of the reuse of the excavated material, giving due consideration to all 
possible alternative uses. The assessment shall also investigate the effects and risks of 
excavations on the stability of the surrounding land, given the type of rock in the area. 
This should comprise palaeontological, geomorphological, and physiographic aspects. The 
assessment of possible impacts should also include 

 soil and coastal erosion; 

 slope stability / instability. 
If the impact assessment predicts potential hazards like slope instability or subsidence a risk 
assessment should be carried out. 
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7.1.1.2 Construction phase 

 Description and evaluation of the impact of (temporary) sealing of soil and traffic 
space; 

 Description of soil consumption during the construction phase; 

 Description of potential soil degradation after removing the humus layer; 

 Description of soil erosion due to excavation work and removal of vegetation, heavy 
machinery and earthworks; 

 Details regarding the use or disposal of excavated material; 

 Investigation of the impact on the function of the soil as a supplier of raw materials; 

 Description and evaluation of the impact of air pollution caused by activities at the 
construction site and traffic; 

 Impact of emissions to water on the resource "soil" (e.g. by contamination of the soil 
during the construction phase). 

7.1.1.3 Operation phase / accident 

 Description and evaluation of (temporary) sealing of the site by buildings and traffic 
space (including roads); 

 Description of soil consumption, especially the consumption of agricultural acreage; 

 Changes to the soil during construction and operation; 

 Forecast of the concentration and deposition of: NO2, total N, SO2, HCl, HF and 
heavy metals; 

 Evaluation of the acid and nitrogen load on the soil – these should be evaluated on 
the basis of “Critical Loads”; 

 Description of the impact of the heavy metal load to the soil; 

 Description of the impact resulting from the load of organic contaminants, especially 
of PCDD/F; 

 Forecast of the accumulation of potential contaminants in the soil; 

 Description of possible lasting effects; 

 Impact of emissions to water during operation or in case of an accident (e.g. leakage 
from tanks, storage containers or the waste bunker) on the resource "soil"; if possible 
also considering direct or indirect influences on the ground water. 

7 . 1 . 2  S t u d y  o f  s u r f a c e  a n d  u n d e r g r o u n d  w a t e r  

7.1.2.1 Operation phase 

 Description and evaluation of the impacts by extracting water (cooling, process and 
drinking water withdrawal); 

 Description of envisaged extracted quantities of cooling water, water for fighting fires, 
drinking water, etc.; 

 Description and evaluation of the impact by discharging waste water, especially on 
aquatic eco-systems. 
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7.1.2.2 Construction, operation and accidents 

 Description and evaluation of the impact of emissions to water on drinking water 
during the construction and operational phase or in case of accidents (e.g. if the 
waste silo leaks); 

 Description of the impact onto the ground water, e.g. impact on the rate of formation 
of new ground water and the water balance; changes of flow characteristics, impact of 
the sealing of soil; 

 Description of the impact of a possible discharge of contaminants into the (ground) 
water, for example if the waste silo leaks or accidental spill (e.g. fuel or hazardous 
substances); 

 Description of the possible impact of gaseous and particulate emissions on water 
bodies during the construction and operational phase as well as in case of accidents; 

 Potential groundwater disturbance as a result of excavation works, as a result of 
contamination due to potential pollution or failure of storage area like the waste 
bunker; 

 Potential pollution of surface water bodies due to storm water or heavy precipitation 
water runoff from construction site in case of incorrect storage of hazardous 
substances, construction material, waste or fuel; 

 Taking into account the possible impact of water used for firefighting (accident); 

 Potential pollution of underground water due to leakage from the waste storage 
bunker as a result of damage or linear system failure; 

 Potential surface water (marine) pollution due to discharge of untreated waste water 
(chemical, biological or physical alteration); 

 Forecast of the transfer of contaminants from the soil into ground water. 

7 . 1 . 3  M e a s u r i n g  s e a  a n d  c o a s t s  

7.1.3.1 Construction Phase 

 Description and evaluation of possible effects on biological, physico-chemical and 
hydro morphological characteristics of the coastal water body. Impacts on sediment 
characteristics on the area should be included. 

7.1.3.2 Operation Phase 

 Description of the possible impact of increasing the temperature of a water body 
(marine) by discharging cooling water. 
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7 . 1 . 4  A v a i l a b l e  m e a n s  o f  d i s c h a r g i n g  p o l l u t e d  w a t e r ,  
a n d  t h e  q u a l i t y  o f  w a t e r  

7.1.4.1 Operation Phase 

 Description and evaluation of the impact by discharging waste water, especially on 
aquatic eco-systems. 

 Surface water quality alteration (physical, chemical, and biological) caused by 
untreated waste water discharges. 

7 . 1 . 5  S u r r o u n d  a i r  q u a l i t y ,  s o u r c e s  o f  a i r  p o l l u t i o n  
In general, it is preferably to conduct a separate study that provides and describes detailed 
calculations of the emissions from the plant itself and the traffic, both for the construction 
phase and the operation phase as well as the impact of these emissions. The results of this 
study should then be summarized in the EIA report. Nevertheless, this study has to be made 
available to the MoE as well. 

7.1.5.1 Construction phase 
During the construction phase, air quality can be influenced by  

 construction traffic,  

 construction machinery, and  

 construction activities such as excavation, demolition of existing buildings (if relevant), 
material handling etc.  

Emissions from construction traffic can be calculated in the same way as normal traffic 
(section 5.6.7, 7.1.5.2), taking into account elevated emissions due to unpaved roads. The 
latter can be calculated e.g. with the help of US EPA AP42 emission factors9.  
For emissions from construction machinery, emission factors have to be chosen according to 
the expected machinery that will be used. The emission factors depend on the age, i.e. the 
emission standard, and the power of the machinery. 
Construction activity such as demolition, excavation, material handling etc. should be 
calculated according to the expected phases of construction of the plant. Emission factors for 
the different activities can e.g. be used from US EPA9. 
The contractor should describe the underlying assumptions, data, information, calculation 
methods etc. which are used to calculate the emissions. The description and calculation 
should focus on the activities and construction phases which will have the largest impact 
(worst-case scenario).  
An overview of the emission calculation should be laid down in tables such as the following: 

  

                                                
9 https://www3.epa.gov/ttn/chief/ap42/ch13/index.html  
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Table 16: Overview of emission calculation for the construction phase 

Impact of the construction of the waste incineration plant on air quality (construction phase that impacts most) 

Pollutant / 
Component 

Short time mean (max or percentile) Annual mean 

 Additional impact Total impact Additional 
impact 

Total impact 

PM10 24h mean  
(AQD: 90.4 percentile) 

24h mean  
(AQD: 90.4 
percentile) 

  

PM2.5 - -   
NO2 1h mean  

(AQD: 99.8 percentile) 
1h mean  
(AQD: 99.8 
percentile) 

  

NOx - -   
Carbon monoxide (CO)  Max 8h mean Max 8h mean   

Changes of the micro-climate due to the construction activities are deemed to be of minor 
relevance, i.e. it is not necessary to take those into account.  

7.1.5.2 Operation phase 
During the operation phase the project will have an impact on air quality due to emissions of 
air pollutants from the plant itself and due to the delivery of the waste to the plant.  
Impact of emissions from the plant 
Section 5.6.1 shows how and which parameters of emissions into air have to be considered. 
These emissions will be the input for air quality modelling together with meteorological data 
and air quality data. In order to get a complete picture, it is necessary to take into account 
emissions from traffic as well (see below). For air quality modelling it is necessary to consider 
the height at which emissions are released (see section 5.4.8). The simulation model used 
for air quality modelling should be a state-of-the-art model and it should have been proven 
that the model is applicable for the project area in. Both the European Environment Agency10 
and the US EPA11 provide lists of air quality models. Under the FAIRMODE (Forum for air 
quality modelling in Europe) project of the European Commission Joint Research Centre and 
the European Environment Agency quality objectives for air quality models have been 
developed12. Modelling of plant emissions and traffic emissions can either be done with one 
model or two separate models, dependent on the model used. Preferably, a model should be 
chosen that can simulate both types of emission sources. In any case, the combined impact 
of both types of sources has to be considered.  
The overall impact on air quality is thus dependent on the emissions from all relevant sources 
(i.e. confined and diffuse emission source of the plant itself, and traffic), which comes on top 
of the (future) air quality in the project area.  
Future air quality levels can be estimated from the current air quality situation, taking into 
account expected changes in emissions from the prevailing sources in the project area.  
The impact should be modelled and shown for the neighbours nearest to the incineration 
plants for which the impact of plant and / or traffic emissions will be highest. For the plant the 
same pollutants should be used as those for which emission data should be provided (see 

                                                
10 http://acm.eionet.europa.eu/databases/MDS/index_html, http://fairmode.jrc.ec.europa.eu/
11 https://www.epa.gov/scram/air-quality-dispersion-modeling-preferred-and-recommended-models  
12 http://fairmode.jrc.ec.europa.eu/downloads.html, 

http://fairmode.jrc.ec.europa.eu/document/fairmode/WG1/Guidance_MQO_Bench_vs2.1.pdf  
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section 5.6.1). Tables such as the following ones should be used to describe the impact on 
the nearest neighbours. The short-time levels should be presented in line with the respective 
threshold of national legislation and WHO guidelines. Deposition is mainly relevant for 
pollutants such as heavy metals and POP for which accumulation in soil is more relevant for 
human health than concentration in air. The tables should present both the additional and the 
total impact. The latter combines the already existing pollutant levels, taking into account 
possible future changes, and the additional impact.  
The tables should be accompanied by maps for those pollutants that have the highest 
impact. These maps are also necessary to delimitate the area of impacts from the plant and 
traffic, which are necessary for delimiting the area under investigation described in section 6.  
Table 17: Impact of the project on air quality (incl. traffic; operation phase) 

Impact of the waste incineration plant on air quality (operation phase) 

Pollutant / 
Component 

Short time mean (max or 
percentile) Annual mean Deposition 

 Additional 
impact 

Total 
impact 

Additional 
impact 

Total 
impact 

Additional 
impact 

Total 
impact 

PM10 24h mean  
(AQD: 90.4 
percentile) 

24h mean  
(AQD: 90.4 
percentile) 

    

PM2.5 - -   - - 
Gaseous and vaporous organic substances, 
expressed as total organic carbon (TOC) 

- -   - - 

Hydrogen chloride (HCl)     - - 
Hydrogen fluoride (HF)     - - 
Sulphur dioxide (SO2) 1h mean  

(AQD: 99.7 
percentile) 

1h mean  
(AQD: 99.7 
percentile) 

  - - 

NO2 1h mean  
(AQD: 99.8 
percentile) 

1h mean  
(AQD: 99.8 
percentile) 

  - - 

NOx - -   - - 
Carbon monoxide (CO)  Max 8h 

mean 
Max 8h 
mean 

  - - 

Hg and its compounds, as Hg - - - -   
Cd and Tl and their compounds, as Cd and 
Tl 

- - - -   

Sum of Sb, As, Pb, Cr, Co, Cu, Mn, Ni, and 
V, and their coumpounds, given as Sb, As, 
Pb, Cr, Co, Cu, Mn, Ni, and V 

- - - -   

NH3     - - 
PCDD/F (I-TEF)* - -     
PAHs - -     
PCBs - -     
Others       
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Impact of traffic (operation phase) 

Pollutant / 
Component 

Short time mean (max or 
percentile) Annual mean Deposition 

 Additional 
impact 

Total 
impact 

Additional 
impact 

Total 
impact 

Additional 
impact 

Total 
impact 

PM10 (exhaust and non-exhaust) 24h mean  
(AQD: 90.4 
percentile) 

24h mean  
(AQD: 90.4 
percentile) 

    

PM2.5 (exhaust and non-exhaust) - -   - - 
NO2 1h mean  

(AQD: 99.8 
percentile) 

1h mean  
(AQD: 99.8 
percentile) 

  - - 

NOx - -   - - 
SO2 1h mean  

(AQD: 99.7 
percentile) 

1h mean  
(AQD: 99.7 
percentile) 

  - - 

Carbon monoxide (CO)  Max 8h 
mean 

Max 8h 
mean 

  - - 

Benzene - -   - - 
 
The overall impact of both the plant and traffic should be described in a table as well for 
those nearest neighbours / residential areas / sensitive areas where the highest impact is 
expected to occur: 
 
Table 18: Overall impact on air quality 

Overall impact of both the waste incineration plant and the traffic (operation phase) 

Pollutant / 
Component 

Short time mean (max or 
percentile) Annual mean Deposition 

 Additional 
impact 

Total 
impact 

Additional 
impact 

Total 
impact 

Additional 
impact 

Total 
impact 

PM10 (exhaust and non-exhaust) 24h mean  
(AQD: 90.4 
percentile) 

24h mean  
(AQD: 90.4 
percentile) 

    

PM2.5 (exhaust and non-exhaust) - -   - - 
NO2 1h mean  

(AQD: 99.8 
percentile) 

1h mean  
(AQD: 99.8 
percentile) 

  - - 

NOx - -   - - 
SO2 1h mean  

(AQD: 99.7 
percentile) 

1h mean  
(AQD: 99.7 
percentile) 

  - - 

Carbon monoxide (CO)  Max 8h mean Max 8h 
mean 

  - - 

Benzene - -   - - 

7 . 1 . 6  C l i m a t e  a n d  w e a t h e r  s e r v i c e  

7.1.6.1 Construction and operation phase 
The micro climate can be influenced by the project due to the following changes in the 
structure of the surface: 

 Building itself 

 Forest clearances 

 Soil sealing 

 Dams, bridges etc. 
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Furthermore, waste incineration plants can release relevant amounts of heat and humidity. 
The impact of these should be quantified and discussed. 
The building, forest clearances and soil sealing can increase air temperature and decrease 
humidity in the summer and during fair weather periods in the local environment.  
Large buildings and dams can change local wind patterns, which might increase 
accumulation of pollutants. This should be considered in the dispersion modelling as well. 
Furthermore, vapour condensation in the flue gas can contribute to local fog or haze. 
The contractor has to describe and quantify these impacts for the local environment, the 
nearest neighbours and sensitive areas in the vicinity. 
There are two main components in dealing with climate change: mitigation and adaptation. 
Mitigation is about dealing with the causes of climate change, by reducing greenhouse gas 
emissions (GHGs). Adaptation is about dealing with the inevitable consequences of climate 
change and attempting to lower the risks and improve resilience. There is a clear 
international commitment to reduce emissions, climate change is inevitable and it is therefore 
essential to adapt. 
In order to reduce susceptibility of waste incineration plants to potential negative impacts of 
climate change as well as to associated wider environmental effects, early inclusion in 
planning and decision making is important. According to the European EIA Directive 
(2014/52/EU), since May 2017, climate change mitigation and adaptation should be 
considered in EIA in EU member states. It is also recommended to include climate change 
consideration in EIA in Lebanon. 
Climate change will continue to cause damage to the environment and compromise 
economic development. In this regard, it is appropriate to assess the impact of the waste 
incineration plant on climate (for example greenhouse gas emissions) and their vulnerability 
to climate change. 
Thus it is useful to consider the project in two categories as follows: 

 Climate-influenced projects – those assets and infrastructure projects whose success 
may be affected if climate change is ignored, for example a infrastructure project 
prone to landslides; 

 Climate adaptation projects – where the main aim is to reduce vulnerability to climate 
hazards, such as a flood management scheme or sea-level rise. 

7 . 1 . 7  N o i s e  

7.1.7.1 Construction phase 
The input (activity) data for calculating the impact of noise during the construction phase will 
be mainly the same as for air emissions, see section 7.1.5. 
As described in section 5.6.4 the contractor should describe the main haul routes for the 
construction traffic, the machinery, their operation time, noise emissions. He also has to 
describe the different construction phases.  
The construction phases for which the highest noise levels, separately for the different time 
periods (day, evening, night), are expected have to be highlighted whereby coincidences of 
different construction phases have to be taken into account. The contractor also has to 
describe which data, parameters and calculation methods he used for simulating noise 
levels. 
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The results of the noise calculation should be presented at least for those activities for which 
the highest equivalent sound pressure levels will occur and for the activities for which the 
highest peak levels are predicted. The results have to be given for the measuring points 
defined in section 6.1.7. The relevant activities might differ in respect to the sampling points.  
The table to show the predicted noise levels during the construction phase might look as 
following: 
Table 19: Predicted noise levels during the construction phase 

Activity Location Limit value 
MoE Decision 
52/1 

Current noise 
situation 

LA,eq 

Predicted 
construction 
noise 

LA,eq 

Predicted 
construction 
noise 

LA,max 

Predicted total 
sound pressure 
level 

LA,eq 

  da
y 

ev
en

ing
 

nig
ht 

da
y 

ev
en

ing
 

nig
ht 

da
y 

ev
en

ing
 

nig
ht 

da
y 

ev
en

ing
 

nig
ht 

da
y 

ev
en

ing
 

nig
ht 

Construction 
activity 1 

Sampling 
point / 
Location 1 

               

1 Location 2                

… …                

If the limit values according to Decision 52/1 are valid also for construction noise it has to be 
checked if the predicted construction noise does not exceed the limit values. 
For the construction phase measurements should be scheduled to proof the predicted sound 
pressure levels are not exceeded. In case of exceedance it has to be discussed to what 
extent the construction noise accounts for the exceedance or if other noise sources are 
involved. 
In case the predicted sound levels at the neighbour are small compared to the existing sound 
pressure value or similar to it an additional measuring point for noise monitoring located 
nearer to the noise source should be taken into account. 
The contractor has to name a contact person for noise complaints during the construction 
phase. This person has to be familiar with the requirements relating to noise that have to be 
met to comply with the prediction. 

7.1.7.2 Operation phase 
First of all, the different activities and their duration that will result in noise should be 
described according to section 5.6.4.2. The contractor has to describe the sources of the 
noise, their emissions, their characteristics and specific attributes, and where the data come 
from. The description should also include local factors that influence the sound propagation. 
Special attention has to be paid to activities during night time. Both noise from traffic related 
to plant activities and noise from on-site activities have to be considered. The focus should 
be on activities with highest noise emissions during the night. The activities can be shown in 
tables such as the following one: 
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Table 20: Description of activities with high noise emissions 

Area / type of activity Day(s) Period of time Hours / day 
    
    
    
    
 
The sound pressure level for the operation phase should be calculated for all measuring 
points defined in section 6.1.7. It is recommended that noise levels are shown not only for 
the points of measurements but also for the whole area with the help of noise modelling. 
Noise maps should show the equivalent, A-weighted sound pressure levels for the day-, 
evening- and night time or at least the periods potentially affected by the project. The 
calculation methods as well as used parameters for modelling have to be described. Possible 
calculation methods are for example for industrial noise ISO 9613-2 (Acoustics - Attenuation 
of sound during propagation outdoors -- Part 2: General method of calculation) or for road 
traffic noise the French Model NMPB-Routes-96.  
 
The sound pressure level should be predicted including all relevant activities. Different 
operation modes or special operational conditions like maintenance situations should be 
predicted separately.  
The table to show the predicted noise levels during the operation phase might look as 
following: 
 
Table 21: Predicted noise levels during the operation phase 

Activity Location Limit value 
MoE Decision 
52/1 

Current noise 
level 
LA,eq 

Predicted noise 
level 
LA,eq 

Predicted 
maximum noise 
level 
LA,max 

Predicted total 
noise level 
LA,eq 

  da
y 

ev
en

ing
 

nig
ht 

da
y 

ev
en

ing
 

nig
ht 

da
y 

ev
en

ing
 

nig
ht 

da
y 

ev
en

ing
 

nig
ht 

da
y 

ev
en

ing
 

nig
ht 

regular 
operation 

Sampling 
point / 
Location 1 

               

 Location 2                
… …                
 
The temporal distribution of noise relevant activities should be discussed. If appropriate also 
the hour with the highest noise level should be designated. Also levels for maintenance work 
should be given as well as frequency and duration of maintenance work. 
Basically the predicted total sound pressure levels should not exceed the applicable limit 
values. If they do so it has to be discussed if the current noise situation is already exceeding 
the limit values and to what extent the project related sound pressure cause an increase.  
 
If the project related noise levels cause an exceedance of the limit values or the limit values 
are already exceeded and the project related noise levels cause a relevant increase 
mitigation measures have to be projected. 
As for the construction phase also for the operation phase measurements should be 
scheduled to proof the predicted noise levels are not exceeded. 
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The contractor has to name a contact person for noise complaints during the operation 
phase. This person has to be familiar with the requirements relating to noise that have to be 
met to comply with the prediction. 

7 . 1 . 8  O d o u r ,  V i b r a t i o n ,  L i g h t  
Odour 
Operation phase 

 Estimates of odour emissions caused by the operation of the incinerator or co-
incinerator (taking into account possible loading operations and waste vehicles) and 
the description and evaluation of the impacts on the population concerned; 

 Description of potential proliferation of litter, vermin and pests. 
Accidents and malfunctioning 

 Estimates of odour emissions resulting from accidents of malfunctions and the 
description and evaluation of the impacts on the population concerned as well as 
damages to civil works. 

Vibration 
Construction phase 

 Estimate of the vibration caused by works on the building site: description and 
evaluation of the vibrations on the population affected. 

Operation phase 
 Estimate of the vibration caused by the operation of the plant: description and 

evaluation of the vibrations (e.g. due to vehicles for waste transport) on the population 
affected. 

Decommissioning 
 Estimate of the vibration caused by decommissioning works on the plant site: 

description and evaluation of the vibrations on the population affected. 
Light 

 Description of impact of possible emissions of light and their impact. 

7 . 1 . 9  A n y  o t h e r s  r e l e v a n t  e n v i r o n m e n t a l  f e a t u r e s  
Further impacts on environmental features that are not mentioned above, should be 
described if relevant (e.g. heat released to water bodies). 

7 . 2  B i o l o g i c a l  e n v i r o n m e n t  

7 . 2 . 1  V e g e t a t i o n  a n d  a n i m a l  l i f e  i n c l u d i n g  r a r e  a n d  
e n d a n g e r e d  s p e c i e s  
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7.2.1.1 Construction phase 
Description and evaluation of: 

 the impact by air pollution concentrations on habitats, fauna, flora or agricultural 
plants caused by building site activities and traffic; 

 the possible temporary and lasting effects on animals/vegetation: 
o e.g. due to seasonal variable vulnerability (e.g. breeding, seasonal migration 

or critical feeding times); 
o changes of habitat or food place with the works area and disturbance on fauna 

species due to construction activities; 

 changes in communities and ecosystems (e.g. special consideration regarding trees 
and woodland and Usage of woodland areas and its wildlife habitats during 
construction and operation (e.g. noise, traffic, etc.); 

 construction works on vegetation via e.g. soil stripping, vegetation cutting and 
clearness. 

7.2.1.2 Operation phase 

 Description and evaluation of the impact by air pollution concentrations on habitats, 
fauna, flora or agricultural plants caused by building site activities and traffic. 

 With respect to the identified extent of the expected air pollution (maximum short- and 
long-term additional and total concentrations) on the resources to be protected should 
be evaluated. 

 Estimate of the introduction of acid into plants (used for agriculture). 

 Considering the transfer of contaminants (especially heavy metals) from the soil into 
flora. 

 Forecast of the transfer of contaminants from the soil into plants; 

7.2.1.3 Accidents/interruption of operation 

 Description and evaluation of the impact of air pollutant concentrations caused by 
interruptions of operation, malfunctions or accidents. 

7.2.1.4 Decommissioning 

 A final rehabilitation of the site can have positive impacts due to re-vegetation of the 
site, generating a new habitat also for animals. 

7 . 2 . 2  F i s h  a n d  w a t e r  l i v i n g  c r e a t u r e s  
Construction 

 Description and evaluation of the (possible temporary) and lasting effects 

 Description and evaluation of the possible impacts on benthic, pelangic, infaunal and 
fish communities. Changes in communities and ecosystems shall be highlighted 



 
This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2014/337-755) 
 

A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 69 

 

7 . 2 . 3  S e n s i t i v e  a r e a s  ( i n c l .  f o r e s t s ,  p r o t e c t e d  a r e a s ,  
n a t u r a l  p a r k s )  

Describe the proximity of the project to protected areas or natural sites protected by 
MoE/MoA. 
In the case of protected areas or its vicinity to the site, an appropriate assessment shall be 
carried out, including the key findings in terms of potential impacts on environment. 

7 . 3  S o c i o - e c o n o m i c  e n v i r o n m e n t  

7 . 3 . 1  D e m o g r a p h i c s  ( i n c l .  p o p u l a t i o n ,  s o c i a l  f a b r i c ,  
e m p l o y m e n t ,  i n c o m e  d i s t r i b u t i o n ,  c u s t o m s  a n d  
t r a d i t i o n s ,  p e o p l e  e x p e c t a t i o n s )  

7.3.1.1 Construction and Operation phase 
If necessary, the impact on the quality of living in neighbouring settlements and possible 
detrimental effects on recreational areas must be investigated. 

7 . 3 . 2  D e v e l o p m e n t  a c t i v i t i e s  ( i n c l .  i n f r a s t r u c t u r e ,  
i n d u s t r y ,  a g r i c u l t u r e ,  i n s t i t u t i o n s ,  t o u r i s m ,  
r e c r e a t i o n )  

7.3.2.1 Accident 
Possible impacts of a fire or of related pollutants to neighbouring buildings. Thus the nearest 
point needs to be assessed and ensure that possible impacts can be excluded. 

7 . 3 . 3  L a n d  u s e  
7.3.3.1 Construction phase 
If necessary the impact of the development on the surrounding area e.g. earth-moving, 
stability, deposits and waste must be included. 

 Description and evaluation of impacts of using land through the facility and coherent 
construction measures taking up space 

 Description and evaluation of the impact of lasting effects and the sealing of soil 
taking into account traffic routes 

First the development should be considered in isolation and then assess the impacts arising 
from the various proposed activities upon each other. It shall then consider the development 
in a wider context and assess the effects of: 

 the development on the surrounding land uses; 

 the effects of the surrounding land uses on the development. 

 Final disposal of incineration residues on an engineered landfill for hazardous waste. 
7.3.3.2 Operation phase/interruption 

 Description of potential soil pollution due to leakages, because of spills or damages 
on pipes. 

7.3.3.3 Decommissioning phase 

 Permanent land use change 



 
This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2014/337-755) 
 

A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 70 

 

7 . 3 . 4  T r a f f i c  
The impacts of traffic are included in the calculations of the air and noise emissions.  

Additionally the proof of the capacity in main road crossings shall be provided, for both 
phases, the construction and the operation phase.  

7 . 3 . 5  P u b l i c  h e a l t h / H e a l t h  a n d  S a f e t y  
7.3.5.1 Construction phase 
Details regarding the impact of the project on Health and Safety must be provided in 
compliance with the relevant regulations.  
For gaseous and particulate emissions this means: 

 Concentration levels forecast, taking into account air pollution emissions caused by 
incoming and outgoing traffic during the construction phase; 

 Evaluation of the impact (e.g. dust produced at working site, transport of row and 
waste materials, etc.) on the population concerned under environmental medicine 
aspects. 

7.3.5.2 Operation phase 
Concentration levels forecast, taking into account the air pollution emissions caused by the 
operation of and the traffic to and from the plant: Evaluation of the impact on the population 
concerned under environmental medicine aspects. 
7.3.5.3 Accidents/interruptions of operation 
Concentration levels forecast, taking into account air pollution emissions caused by 
interruptions of operation or accidents as well as evaluation of the impact on the population 
concerned under environmental medicine aspects. 
Consequences of incidents/accidents like the following scenarios need to be assessed in 
terms of potential impacts on human health: 

 Explosions and fire 

 Waste delivery (e.g. fire, odour) 

 Bunker (e.g. fire, odour)  

 Waste feeding system 

 Flue gas cleaning system (e.g. bag filters, fixed adsorption beds) 

 Electrical control system 

 Storage tanks for fuels and chemicals 

 Energy recovery system 
Besides the impacts on work force in the incinerator and the project site, also the potential 
impacts on the inhabitants surrounding the incinerator or co-incinerator need to be assessed. 
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7 . 3 . 6  H i s t o r i c  a n d  a r c h a e o l o g i c a l  h e r i t a g e  
7.3.6.1 Construction and operation phase 

 Description and evaluation of the impact of land use (damages, destruction) on real 
and cultural assets; description and evaluation of visual changes of the landscape 
and townscape in the context of cultural assets (monuments, etc.); 

 Description and evaluation of the air pollutant concentration levels caused by building 
activities, operation of the plant and traffic (lorries, cars and ships); 

 Description and evaluation of the vibrations caused by construction activities and the 
operation of the plant. 

7 . 3 . 7  A e s t h e t i c  v a l u e s  
7.3.7.1 Construction and operation phase 

 Description and evaluation of the impact caused on the natural space potential on site 
and in its vicinity; 

 Description and evaluation of the impact caused on the landscape as a natural and 
cultural space; 

 Description and evaluation of the impact caused on the landscape as a recreational 
and adventure space; 

 Description and evaluation of the impact caused on the scenery/aesthetics (for 
visualisation, for example by photomontage). 

7.3.7.2 Decommissioning phase 

 Potential positive impact due to re-vegetation of the site and potential combination of 
different uses for the site (e.g. community public space like parks or recreation 
purposes) 

7 . 3 . 8  C u l t u r e  a n d  c i v i l i z a t i o n  v a l u e s  ( c u s t o m s  a n d  
t r a d i t i o n ,  a s p i r a t i o n s )  

7.3.8.1 Construction and operation phase 

 Description and evaluation of the impact caused on cultural values (e.g. damages to 
uncovered objects of cultural or civilisation value not known before); 

 Description and evaluation of the impact caused on civilisation values (e.g. damage to 
other infrastructures like water supply, drainage, utility lines, buildings) or disruption of 
public services due to construction works or vehicles for waste transport. 
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8 P R E L I M I N A R Y  A N A L Y S I S  O F  P R O J E C T  
A L T E R N A T I V E S  

Alternative options are usually identified and assessed at the early stages of project 
development, which clearly represents the most effective strategy for impact avoidance and 
mitigation. 
Where appropriate, an outline of the main alternatives studied by the project proponent and 
an indication of the main reasons for his choice, taking into account the environmental 
effects, should be carried out. 
The EIA Decree foresees in Annex 7, 6.6 the “Analysis of project alternatives: preliminary 
description of alternatives studied during the preparation of the proposed project and listing 
other alternatives that can achieve the same objectives. The concept of these alternatives 
generally include the selection of project site, its designs and technology, construction 
methods and the stages, and the operation and maintenance procedures. A preliminary 
comparison will be made among these alternatives in terms of potential environmental 
effects, their costs relative to the capital and operation, adequacy of local conditions, 
institutional requirements, training needs, and monitoring and control requirements. It should, 
as much as possible, identify the preliminary cost and profits of all alternatives, as well as the 
estimated cost of mitigation measure. 

8 . 1  N o n  e s t a b l i s h m e n t  o f  t h e  p r o j e c t  

The EIA decree also foresees in Annex 7, 6.6 “The alternation regarding the no 
implementation of the project should also be included to clarify environmental conditions “AS 
IS” without the project.”, which is the zero alternative. 
The project proponent should submit a description of the advantages and disadvantages of 
not carrying out the project. In this case a consideration of the energy-economic-situation is 
recommended. 
In addition, it would be useful to describe the following alternatives: 

8 . 2  T e c h n o l o g i c a l  a l t e r n a t i v e s  

Possible criteria for a comparison of different techniques could be: 

 Comparison of emissions; 

 Criteria concerning energy economics and energy efficiency; 

 Comparison of type, mass and quality of residues and waste; 

 Transport of fuels/residues/waste. 

8 . 3  A l t e r n a t i v e s  f o r  t h e  s i t e  

Suitable selection of the site of a waste incinerator or co-incinerator will have positive effects 
on energy efficiency thus reducing emissions and impacts on the environment. On the other 
hand, it helps to optimise the overall energy economic concept of a region/state. Highest 
efficiency of a plant can only be reached if there exists a certain heat demand in the 
surrounding of the incineration plant. Therefore, it makes sense to carefully compare different 
potential sites. 
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With regard to energy efficiency the following considerations should be taken into account: 

 Energy efficiency at the date of commissioning; 

 Estimation of energy demand for power and heat for a period of at least 10 years after 
commissioning of the plant (known developments on supply and demand side should 
be considered); 

 Estimation of energy efficiency based on trend data; 
The key issues for waste incineration or co-incineration projects that should be taken into 
account for the proposed alternatives include but are not limited to: 

 the environmental objectives set out in the Strategic Environmental Assessment 
carried out for regional/urban land use and development plans, as well as for waste 
management plans; 

 requirements set out in land use and development plans, for example, those in 
relation with the proximity to other existing and future developments, utilities, etc. 

 existence of natural constraints related to topography (e.g. mountains; deep valleys), 
site geology, hydrogeology and hydrology related aspects; 

 constraints induced by protected areas locations (e.g. nature protection or 
conservation sites); 

 existing waste management infrastructure in the area and in the region; 

 proximity to cities, towns and villages, potentially posing development constraints; 

 population density; 

 proximity to/interference with transport infrastructure (roads, railways); 

 proximity to/interference with water and waste water infrastructure; 

 proximity to/interference with important utility grids (e.g. power, gas); 

 development constraints (e.g. a particular land use; restricted areas); 

 contaminated sites; 

 land ownership issues; 

 interference with scenic routes, or areas of natural beauty, etc. 
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9 E N V I R O N M E N T A L  M A N A G E M E N T  P L A N  
( E M P )  

An integral part of the EIA report is the Environmental Management Plan (EMP) that ensures 
the implementation of impact mitigation and monitoring of impacts. The EMP is considered 
best practice to ensure that commitments given at the planning and assessment stage will be 
carried through to the construction and/or operation stage of the project. As the project is 
developed to further detail, the EMP will be refined including adjustments to the terms and 
conditions specified in any project approval. 
The key objectives of an EMP are to: 

 ensure compliance of project execution with the applicable environmental legislation 
(local, regional, national or international); 

 ensure that technical and organizational resources will be mobilized to implement the 
necessary mitigation measures; 

 provide a reference for impact management, environmental performance monitoring 
and identification of any changes and unforeseen events during project 
implementation, which may not have been considered in the EIA. 

The EMP is developed based on the results of the EIA, i.e. the anticipated environmental 
impacts and proposed mitigation measures. Some of the issues addressed in the EMP would 
be followed-up during the detailed design, but the bulk of the measures usually relates to 
construction and the operational stage of the project. 
Generally, the EMP should be developed before the related activities are undertaken. The 
EMP is a document that should be made available to contractors (construction and operation 
companies). The mitigation measures should be known and budgeted by the bidders being a 
part of the contractual conditions. Furthermore, the EMP must be completely operational as 
soon as the construction stage starts. 
An EMP presents a summary of the significant impacts that are likely to occur and sets out 
the approach to be taken by the project proponent to safeguard all environmental interests 
during construction and operation and in line with the applicable legislation and technical 
guidance documents. 
Based on the definition of an Environmental Management Plan in Decree 8633, the EMP is: 
“a group of impact mitigation measures, monitoring and control tools, and institutional 
procedures taken during building, operating, or decommissioning a project, with a view to 
eliminating or mitigating negative environmental effects to locally acceptable levels, if any, or 
to UN standards. The “environmental management plan shall be deemed to be an integral 
part of the EIA report and the report of the Initial Environmental Examination.” 
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The box below lists the components of an EMP: 

An EMP (as described in Decree 8633 of 2012, Annex 8: Statement of information required 
in the EIA report) 

1. Negative impact mitigation program: 
 Summary of significant environmental consequences 
 Technical detail of each mitigation measure (applicable to which impact, the 

conditions of their application, designs, detailed fittings and operational 
procedures) 

 Potential environmental effects of these measures 
 Linkage between these measures and other mitigation programs 
 Cost of negative impact mitigation program 

2. Monitoring and control program: 
 Specific technical detail of control means (control standards, control 

techniques, periodicity of the required control, control location, measurement 
procedures, keeping and analyzing information, and emergency measures) 

 Reporting and report submission 
 Detailed budget, acquisition program and the required supplies 
 Cost of monitoring and control program 

3. Institutional capacity development program: 
 Detailed description of institutional procedures required for the above 

environmental measures (responsibility for implementing mitigation measures 
and control/follow up procedures etc). 

 Technical assistance programs 
 Acquisitions and supplies 
 Organisational changes 
 Cost of institutional capacity development program 

Waste Incineration has the potential for high emissions of pollutants into all environmental 
media thus creating adverse effects to human beings and the environment. In many 
countries (such as the EU Member States) incineration and co-incineration is regulated by a 
set of legislative pieces and technical guidelines, which are regularly updated. The main 
principle which appliy within the EU are  

 polluter pays principle 

 prevention at source  

 integrated pollution prevention by application of Best Available Techniques 

 permit based operation of industrial installations 

 environmental inspection and control 
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The EIA and in particular the EMP provides a possibility to include relevant and 
comprehensive information and data on  

 the plants design 

 way of operation 

 management issues 

 monitoring, data processing and reporting 

 roles and responsibilities for all involved institutions and stakeholders. 
As such it is proposed that the EIA and the EMP contains provisions to ensure that – in 
addition to the requirements set by Decree 8633 of 2012 – best available techniques as 
described by the EU Directive on Industrial Emissions (2010/75/EU) and the respective BAT 
Reference document on Waste Incineration (see Annex 12) are implemented.  
Project proponents should use the BAT Reference document on Waste Incineration as a 
basis for the plant`s design and operation and they should prove to the satisfaction of the 
authorities that BAT will be implemented. Therefore, the application documents as well as the 
EMP are key elements of the EIA.  
Such an approach would enable the authorities to check after the construction phase has 
been completed, whether the plant has been built as described and control, whether BAT 
has been fully implemented. Furthermore, any changes in the plant`s design or way of 
operation could be addressed properly.  

9 . 1  N e g a t i v e  I m p a c t  M i t i g a t i o n  P r o g r a m  

The impact analysis depicts negative environmental impacts that will occur during the various 
phases of the facility. The mitigation plan describes the mitigation measures that will reduce 
to the extent possible the impacts. The mitigation measures are highly dependent on the 
significance of the predicted impacts, the nature of the impacts and the phase of the project. 
The mitigation measures need to be relevant for each impact identified on the media within 
every activity. In general mitigation measures related to the Waste Incineration or Waste co-
incineration plant shall be based on Best Available Techniques (see Annex 12). 
It is in particular important to adress Environmental Management Issues in this section, which 
should include contingencies and accidents as follows:  

a) waste stream management plan;  
b) residues management plan including measures aiming to:  

o minimise the generation of residues;  
o optimise the reuse, regeneration, recycling and/or energy recovery of the 

residues;  
o ensure the proper disposal of residues;  

c) OTNOC management plan (OTNOC: other than normal operating conditions);  
d) accident management plan;  
e) odour management plan where odour nuisance at sensitive receptors is expected 

and/or has been substantiated, including:  
o a protocol for conducting odour monitoring in accordance with EN standards (e.g. 

EN 13725); it may be complemented by measurement/estimation of odour 
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exposure (e.g. according to EN 16841-1 or EN 16841-2) or estimation of odour 
impact;  

o a protocol for response to identified odour incidents, e.g. complaints;  
o an odour prevention and reduction programme designed to identify the source(s); 

to measure/estimate odour exposure; to characterise the contributions of the 
sources; and to implement prevention and/or reduction measures;  

f) noise management plan where noise nuisance at sensitive receptors is expected 
and/or has been substantiated, including;  

o a protocol for conducting noise monitoring;  
o a protocol for response to identified noise and vibration incidents;  
o a noise and vibration reduction programme designed to identify the source(s), to 

measure/estimate noise and vibration exposure, to characterise the contributions 
of the sources and to implement prevention and/or reduction measures.  

The table below demonstrates an example of how the mitigation measures should be 
outlined. The following terms of each column are defined as follows: 

 Phase: construction, operation, interruption/accident and decommissioning 

 Activity: detail on the specific actions taken 

 Impact: impact caused by the activity 

 Media: environmental media like water, soil, health 

 Impact significance: assessment of the significance of the impact based on a sound 
methodology 

 Mitigation measure: measure that has to be implemented to reduce the impact 

 Institutional responsibility: who is in charge of implementing the mitigation 
measure 

 Cost estimate: estimation of costs related to the implementation of the mitigation 
measure 
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9 . 2  M o n i t o r i n g  a n d  c o n t r o l  p r o g r a m  

The successful implementation of an EMP is controlled by two types of environmental 
monitoring namely monitoring during construction and the monitoring of emissions and the 
environment during operation on the environment. 
Compliance monitoring during both construction and operation phase ensures that the EMP 
is fully implemented. 
Based on the EIA Decree, the monitoring and control program needs to contain: 

 Specific technical detail of control means (control standards, control techniques, 
periodicity of the required control, control location, measurement procedures, 
keeping and analyzing information, and emergency measures); 

 Reporting and report submission; 

 Detailed budget, acquisition program and the required supplies; 

 Cost of monitoring and control program. 
As a part of the monitoring and control program a contingency plan should be developed to 
address accidents or cases of e.g. interruption (construction and operation). Specific 
attention is also drawn to the Environmental Management System (see section 9.1). 
The emergency plan should include at least the following considerations: 

 risk identification 

 hazard identification/assessment 

 reponse actions and procedures 

 implementation 

 training 

 communication (internal and external) 
The monitoring and control program should take into considerations the provisions of the EU 
Directive on Industrial Emissions (2010/75/EU) and the respective BAT documents (for 
further information see Annex 12 and in particular Annex 12.3), for those parameters and 
topics for which the national legislation does not lay down specific requirements or is less 
ambitious.  
The tables below demonstrate examples of how the monitoring and control plan as well as 
the reporting should be outlined. 
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9 . 3  I n s t i t u t i o n a l  c a p a c i t y  d e v e l o p m e n t  p r o g r a m  

Institutional strengthening is needed in order to effectively control the implementation of the 
EMP and to enhance the communication and coordination between the concerned parties, 
with the view to protect the environment and to ensure compliance with the EMP. A clear 
distribution of roles and responsibilities is required as well as clear communication channels.  
To ensure a high protection of the environment as a whole, legal, technical and institutional 
skills and competencies are required – both on sides of the project proponent (operator) as 
well on the authority`s side. These include general aspects of waste management and waste 
incineration as well as key expertise on technical and environmental aspects (incl. electrical 
engineering, mechanical engineering, air emissions, monitoring and reporting, air quality, 
waste management, workers safety, noise, odour, chemical management). 
In order to effectively implement the EMP it is recommended to establish proper 
environmental management systems at the operator`s side and an efficient document 
handling system at the side of authorities.  
Operators should officially nominate staff responsible for key processes within the waste 
incineration plant. These key personnel could be directly addressed by authorities during 
e.g. inspections.  
Operators should draw up and put in place a detailed training programes for the staff on all 
technical and legal aspects as part of the EMS. In addition Standard Operating Procedures 
should be developed and shared with the authorities.  
During construction, the party responsible for monitoring the environmental parameters 
needs to be clearly stated. This party is also responsible for providing a training program for 
his staff. 
During operation, it is the responsibility of the owner/operator of the waste incineration or 
waste co-incineration plant to monitor emissions and their impacts (as laid down in the 
EMP). The operator could use the service of third parties (laboratories), provided these 
laboratories have the required skills, competencies and equipment to apply EN or 
international standards. 
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10 C O N C L U S I O N  

This chapter shall include the main significant environmental impacts during the different 
project phases and how they are mitigated via the mandatory mitigation measures. 
Also the residual risks on environmental media need to be illustrated here.  
Based on Annex 8 of the EIA Decree, the following elements shall be part of the conclusion: 

 Net profit justifying the establishment of the project 

 Explanation of how to mitigate negative impact 

 Prior preparations for following up control and supervision 



This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2014/337-755) A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 87 

 

11 L I S T  O F  R E F E R E N C E S  

European Union (2017): Environmental Impact Assessment of Projects - Guidance on the 
preparation of the Environmental Impact Assessment Report (Directive 2011/92/EU as 
amended by 2014/52/EU). 
 
GLA – Greater London Authority (2014): The Control of Dust and Emissions during 
Construction and Demolition – Supplementary Planning Guidance. Greater London 
Authority, London. 
 
JASPERS (2013): Joint Assistance to Support Projects in European Regions, Sectorial EIA 
Guidelines for Municipal Waste Incinerators 
 
JRC – Joint Research Centre of the European Commission (2006): Integrated Pollution 
Prevention and Control. Reference Document on the Best Available Techniques for Waste 
Incineration. 
 
JRC – Joint Research Centre of the European Commission (2017): Best Available 
Techniques (BAT) Reference Document on Waste Incineration – Working Draft in Progress. 
JRC Science for Policy Report, European Union. 
 
JRC – Joint Research Centre of the European Commission (2017): Reference document on 
Monitoring of emissions from IED-installations. 
 
Umweltbundesamt (2008): Leitfaden für Abfallverbrennungsanlagen, thermische Kraftwerke 
und Feuerungsanlagen, Reports, REP-0193, Umweltbundesamt, Wien 
 
Umweltbundesamt (2012): UVE-Leitfaden - Eine Information zur Umweltverträglichkeits-
erklärung, Überarbeitete Fassung 2012. 
 
UNEP (2008): Guidelines on best available techniques and provisional guidance on best 
environmental practices 
 
WHO – World Health Organization (2006): Air Quality Guidelines. Global update 2005. 
Particulate matter, ozone, nitrogen dioxide and sulfur dioxide. WHO Regional Office for 
Europe, Copenhagen. 
  



This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2014/337-755) A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 88 

 

Legislation and guidelines 
 
EIA Decree 8633 of 2012 (Fundamentals of Environmental Impact Assessments) 
 
Decision 52/1 of 29 July 1996 
 
Decision 8/1 – ELVs for stack emissions of 2001 
 
European Directives and Decisions 
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12 A N N E X E S  

1 2 . 1  B e s t  a v a i l a b l e  t e c h n i q u e s  f o r  w a s t e  
i n c i n e r a t i o n  

1 2 . 1 . 1  I n t r o d u c t i o n  
This section describes what is considered Best Available Techniques for Waste Incineration 
in the EU; as such it contains a copy of chapter 5 (Best Available Techniques) of the BAT 
Reference Document for Waste Incineration, published August 2006 (see: Reference 
Document on the Best Available Techniques for Waste Incineration, August 2006, European 
Commission, 2006)14.  
It should be noted that the BREF is currently under revision and that the first draft of the 
revised BREF has been published by European Integrated Pollution Prevention and Control 
(IPPC) Bureau (EIPPCB) in Seville (http://eippcb.jrc.ec.europa.eu/)15. 
The revised BREF will replace the existing version once it is published (expected in 2018) – 
for more information see 12.2. 
Thus, Annex 12 shall be updated once the revised BREF is published.  
The BREF and in particular the section on BAT (so-called BAT-Conclusions) are used by the 
competent authorities for setting permit conditions and Emission Limit Values (ELVs) in the 
permit. These ELVs could be stricter than those of the European Directive on Industrial 
Emissions (IED; 2010/75/EU), but the ELVs in the permit are not allowed to be less strict. In 
this respect the IED gives the minimum criteria and thus, is regarded a safety-net for 
environmental protection (more information is given in 12.5). 

BAT conclusions are defined as follows16: 
“BAT conclusions” means a document containing the parts of a BAT reference document 
laying down the conclusions on best available techniques, their description, information to 
assess their applicability, the emission levels associated with the best available techniques, 
associated monitoring, associated consumption levels and, where appropriate, relevant site 
remediation measures. 
The BREF follows an integrated approach (i.e. avoidance of emissions, prevention at 
source, no shift of pollution between environmental media) and gives particular emphasis to 
energy efficiency. It should be noted that the type and design of the energy recovery system 
of a waste incineration plant depend on local climate conditions and local circumstances 
have to be taken into consideration. 
The BAT Reference Document (BREF) for Waste Incineration deals with all kinds of waste, 
including hospital waste and hazardous wastes. 

                                                
14 http://eippcb.jrc.ec.europa.eu/reference/BREF/wi_bref_0806.pdf  
15 The European IPPC Bureau is part of the Circular Economy and Industrial Leadership Unit of Directorate B - 

Growth and Innovation. Growth and Innovation is one of the six scientific directorates of the European 
Commission's Joint Research Centre (JRC). 

16 See EU-Directive on Industrial Emissions: 
http://ec.europa.eu/environment/industry/stationary/ied/legislation.htm 
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Within chapter 5 of the BREF for Waste Incineration references are given to previous 
sections of the BREF where additional and more detailed information and data can be found. 
To obtain a better understanding of the concept of BAT it is recommended following these 
references and to carefully read the whole document. 

1 2 . 1 . 2  R e l a t i o n s s h i p  t o  t h e  S t o c k h o l m  C o n v e n t i o n  o n  
P e r s i s t e n t  O r g a n i c  P o l l u t a n t s  ( P O P s )  

As required by Article 5 in combination with Annex C of the Stockholm Convention on POPs 
guidelines on best available techniques and provisional guidance on best environmental 
practices have been published in the year 2009 (in the following: BAT/BEP Guidelines17;  
The European BREF for Waste Incineration was used as a relevant source for developing 
the BAT/BEP Guidelines, however, the European BREF is far more detailed and 
comprehensive (e.g. it covers not only POPs, but all pollutants which might be emitted by 
waste incinerators) and it follows an integrated approach of environmental protection – with 
particular focus on preventing the shift of pollution from one environmental media to another.  
In terms of performance levels associated with the use of BAT and BEP, there is no 
difference between the two documents.  
However, the BAT/BEP Guidelines give more attention to waste management and waste 
prevention and selection of alternatives than the European BREF, which focusses solely on 
the Waste Incineration process.  
It is worth noted that issues of waste management, waste prevention and selection of 
alternatives are supposed to be dealed with during the Strategic Environmental Assessment 
(SEA) and the Environmental Impact Assessment (EIA).  
Thus it can be reasonable assumed that in case the EU BREF had been implemented as 
result of an EIA, all the requirement of the BAT/BEP Guidelines were fulfilled as well (in 
particular having in mind, that the definition of BAT includes “both the technology used and 
the way in which the installation is designed, built, maintained, operated and 
decommissioned”.  

1 2 . 1 . 3  C h a p t e r  5  o f  t h e  B R E F :  B e s t  A v a i l a b l e  
T e c h n i q u e s  f o r  W a s t e  I n c i n e r a t i o n   

12.1.3.1 General Introduction to the BAT chapter 
In understanding this chapter and its contents, the attention of the reader is drawn back to 
the preface of this document and in particular the fifth section of the preface: “How to 
understand and use this document”. The techniques and associated emission and/or 
consumption levels, or ranges of levels, presented in this chapter have been assessed 
through an iterative process involving the following steps: 

 identification of the key environmental issues for Waste Incineration 
 examination of the techniques most relevant to address those key issues 
 identification of the best environmental performance levels, on the basis of the 

available data in the European Union and worldwide 

                                                
17 http://www.pops.int/Implementation/BATandBEP/BATBEPGuidelinesArticle5/tabid/187/Default.aspx  
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 examination of the conditions under which these performance levels were achieved; 
such as costs, cross-media effects, and the main driving forces involved in 
implementation of these techniques 

 selection of the Best Available Techniques (BAT) and the associated emission and/or 
consumption levels for this sector in a general sense all according to Article 2(11) 
and Annex IV of the Directive. 

Expert judgement by the European IPPC Bureau and the relevant Technical Working Group 
(TWG) has played a key role in each of these steps and in the way in which the information 
is presented here. 
On the basis of this assessment, techniques, and as far as possible emission and 
consumption levels associated with the use of BAT, are presented in this chapter that are 
considered to be appropriate to the sector as a whole and in many cases reflect current 
performance of some installations within the sector. Where emission or consumption levels 
“associated with best available techniques” are presented, this is to be understood as 
meaning that those levels represent the environmental performance that could be 
anticipated as a result of the application, in this sector, of the techniques described, bearing 
in mind the balance of costs and advantages inherent within the definition of BAT. However, 
they are neither emission nor consumption limit values and should not be understood as 
such. In some cases it may be technically possible to achieve better emission or 
consumption levels but due to the costs involved or cross-media considerations, they are not 
considered to be appropriate as BAT for the sector as a whole. 
However, such levels may be considered to be justified in more specific cases where there 
are special driving forces. 
The emission and consumption levels associated with the use of BAT have to be seen 
together with any specified reference conditions (e.g. averaging periods). 
The concept of “levels associated with BAT” described above is to be distinguished from the 
term “achievable level” used elsewhere in this document. Where a level is described as 
“achievable” using a particular technique or combination of techniques, this should be 
understood to mean that the level may be expected to be achieved over a substantial period 
of time in a well maintained and operated installation or process using those techniques, 
although the particular circumstances (e.g. technical conditions, costs, cross-media impacts) 
that gave rise to the achieved level may mean that these levels are not generally considered 
to be BAT. 
Where available, data concerning costs have been given together with the description of the 
techniques presented in the previous chapters. These give a rough indication about the 
magnitude of costs involved. However, the actual cost of applying a technique will depend 
strongly on the specific situation regarding, for example, taxes, fees, and the technical 
characteristics of the installation concerned. It is not possible to evaluate such site-specific 
factors fully in this document. In the absence of data concerning costs, conclusions on 
economic viability of techniques are drawn from observations on existing installations. 
It is intended that the general BAT in this chapter are a reference point against which to 
judge the current performance of an existing installation or to judge a proposal for a new 
installation. In this way they will assist in the determination of appropriate "BAT-based" 
conditions for the installation or in the establishment of general binding rules under Article 
9(8). It is foreseen that new installations can be designed to perform at or even better than 
the general BAT levels presented here, and that existing installations could move towards 
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the general BAT levels or do better, subject to the technical and economic applicability of the 
techniques in each case. 
While the BAT reference documents do not set legally binding standards, they are meant to 
give information for the guidance of industry, Member States and the public on achievable 
emission and consumption levels when using specified techniques. The appropriate limit 
values for any specific case will need to be determined taking into account the objectives of 
the IPPC Directive and the local considerations. 

12.1.3.2 Additional introductory issues specifically developed for this BREF 
The relationship between Emission Limit Values and BAT performance: 
Many European incineration plants have been the subject of specific regulations concerning 
their emissions to air – in some cases for many years. Regulations have included the 
application of emission limit values (ELVs) for some substances when released to air. The 
most recent European legislation is Directive 2000/76/EC, which includes a range of 
operational conditions and ELVs applicable to the majority of situations where waste is 
burned in industrial installations. 
When interpreting the emission and performance levels associated with the use of BAT as 
reported in this chapter it is essential that the reader understands the following: 

 emission and performance levels associated with the use of BAT are not the same as 
ELVs 

 across the EU25, where this is a matter for national or local competence, ELVs are 
set and enforced in different ways 

 the emission and performance levels given here are the operational performance 
levels that would normally be anticipated from the application of BAT 

 compliance with the ELVs set in permits and legislation naturally results in 
operational levels below those ELVs 

 it is important to note that, at a particular installation, lowering an emission level 
within the BAT range presented here may not represent the best overall solution 
considering costs and cross-media effects. Additionally, antagonism may exist 
between them i.e. lowering one may increase another. For these reasons, it is not 
anticipated that an installation would operate with all parameters at the lowest levels 
in the BAT ranges. 

The ELVs that appear in the various regulations applicable to incineration have been used in 
equipment supply contracts as minimum performance guarantee levels for plant suppliers, to 
be achieved under the most adverse of operating conditions. This then leads to a situation 
where in actual operation, some incineration installations show operational emissions that 
are significantly below the ELVs (see in particular Section 3.2). It is, therefore, important to 
appreciate the difference between the operational performance levels that are given as BAT 
in this chapter, and the higher ELVs that have given rise to this level of performance. 
In a hypothetical example, if the ELV for HCl is set at 10 mg/Nm³, a supplier of a particular 
technology may, as part of their equipment supply contract, choose to provide a 
performance guarantee in the region of 7 – 8 mg/ Nm³. In such a situation the plant might 
then typically operate at 1 - 5 mg/ Nm3 with some transient variations above this. 
An actual example of an ELV and reported emission results for dust at a MSWI in one MS is 
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(data year 2001): 
 ELV given in the permit was: 15 mg/Nm³ (½ hr average) 
 range of actual measured values: 0 - 12.6 mg/Nm³ (½ hr average) 
 monthly mean values (based on all measured ½hr average values): 0.4 - 

1.8 mg/Nm³ 
 yearly mean value (based on all measured ½hr average values): 0.8 mg/Nm³. 

It can be seen that the averaged emission values are closer to the lower level of the 
measured range and far below the ELV set in this example case. It should however be noted 
that it cannot be automatically assumed that similar relationships between ELVs and actual 
results will exist in other cases or other industrial sectors. 
For some substances and some technologies reducing an ELV may result in difficulties in 
guaranteeing the lower emission level. This can then drive the adoption of a different 
technique for the control of that substance and require revision of the overall design of the 
installation. 
Reducing ELVs to air on their own, without consideration of the overall integrated 
performance of the installation, can, whilst improving performance in one respect, give rise 
to an overall reduction in performance and/or significant cost impacts. This is generally 
supported for this sector by the results of European health impact assessment studies - 
which, on the basis of current evidence and modern emissions performance, suggest that 
the local impacts of incinerator emissions to air are either negligible or not detectable. [64, 
TWGComments, 2003] 
The emission and performance levels associated with the use of BAT as given in this 
chapter are, where appropriate, given with the reference conditions under which they apply, 
for example the relevant monitoring and sampling periods. For emissions to air the release 
concentrations stated are standardised at 11 % Oxygen, dry gas, 273 K and 101.3 kPa. 
Combining the BAT on waste incineration listed in this chapter: 
When considering the BAT described here for waste incineration, it is important to consider 
that the optimal solution for a particular incineration installation as a whole, varies according 
to local conditions. A checklist for the best local solution is not what the BAT listed here 
provides, as this would require the consideration of local conditions to a degree that cannot 
be carried out in a document dealing with BAT in general. Hence, the simple combination of 
the individual elements described here as BAT in general, without consideration of local 
conditions is not likely to give the optimised local solution in relation to the environment as a 
whole. [74, TWGComments, 2004] 
The relationship between BAT and site selection for waste incineration installations: 
This document does not itself deal with criteria for the selection of suitable sites for waste 
incineration plants, but it is the case that for some of the BAT to be fulfilled, special site 
conditions are required. However, the choice of a site itself will typically require consideration 
of many other important criteria e.g. site availability, waste transport to the installation etc. 
For example, in a particular local circumstance it may only be possible to build either: 

a) an installation with very high rates of energy recovery in a location that then 
requires long waste transport distances, or 

b) one with reduced energy recovery that then reduces the waste transport 
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Such advantages and disadvantages themselves are often considered together in a 
balanced way when the location is being selected. The result may then be that, owing to the 
location selected, some of the BAT included here are simply unavailable at the installation 
level. 
Understanding the application of the BAT described in this chapter: 
This BREF deals with wastes of different types (e.g. HW, MSW, sludge) which exhibit a very 
wide range of characteristics between and even within the different classes e.g. particulate 
size, calorific value, water and ash content, type and concentration of pollutants. Therefore 
when considering the BAT presented in this chapter the applicability of the techniques 
described in Chapter 4 must always be checked for a specific plant. Article 9 (4) of the 
Directive takes this into account saying that permit conditions shall be based on BAT 
“without prescribing the use of any technique or specific technology, but taking into account 
the technical characteristics of the installation concerned, its geographical location and the 
local environmental conditions.” 

The BAT that are listed in this chapter include generic BAT (see 5.1) and specific BAT (see 
5.2, 5.3, 5.4, 5.5 and 5.6) for certain waste types. The generic BAT are those that are 
considered to be generally applicable to all types of waste incineration installations. The 
waste type specific BAT are those that are considered to be generally BAT for installations 
dealing mainly or wholly with certain types of waste (i.e. dedicated installations). At 
installations that are receiving more than one waste type a combination of the specific BAT 
may represent BAT, however no assessment of when and to what degree they should be 
applied is made here and a local judgement will be required. 

Table 25: How to combine the BAT described for a specific case 

 
Because it is not possible to be exhaustive and because of the dynamic nature of industry, 
and the momentary nature of this document, it is possible that there may be additional 
techniques not described in this chapter but which meet or exceed the BAT criteria 
established here. 

12.1.3.3 Generic BAT for all waste incineration 
The generic BAT in this section are additional to those listed later in this chapter for 
individual sub-sectors of the incineration industry. 
It is considered that in general for each waste incineration installation, the combination of the 
BAT listed here (section 5.1), together with the waste type specific BAT listed in sections 5.2 
to 5.6 represent a starting point for the process of determining appropriate local techniques 
and conditions. The practical aim is therefore the local optimisation in the circumstances of 
the installation, taking account of this BAT guidance, and other local factors. 
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For waste incineration, the local factors to be taken into account may, amongst others, 
generally include: 

 local environmental drivers e.g. background environmental quality may 
influence the required local performance in respect of releases from the 
installation, or availability of certain resources 

 the particular nature of the waste(s) that arise locally and the impact of the 
waste management infrastructure upon the type and nature of waste arriving at 
the installation 

 the cost and technical possibility of implementing a particular technique in 
relation to its potential advantages – this is of particular relevance when 
considering the performance of existing installations 

 the availability, degree of utilisation and price of options for the 
recovery/disposal of residues produced at the installation 

 the availability and price received for recovered energy 
 local economic/market/political factors that may influence the tolerability of the 

higher gate fees that may accompany the addition of certain technological 
options. 

Therefore, in combination with the additional waste stream specific BAT listed in later 
sections of this chapter, in order to provide for levels of performance that are generally 
compatible with BAT, in general BAT for waste incineration is considered to be: 
1. the selection of an installation design that is suited to the characteristics of the waste 
received, as described in 4.1.1 and 4.2.1 and 4.2.3 
2. the maintenance of the site in a generally tidy and clean state, as described in 4.1.2 
3. to maintain all equipment in good working order, and to carry out maintenance inspections 
and preventative maintenance in order to achieve this  
4. to establish and maintain quality controls over the waste input, according to the types of 
waste that may be received at the installation, as described in: 
4.1.3.1 Establishing installation input limitations and identifying key risks, and 
4.1.3.2 Communication with waste suppliers to improve incoming waste quality control, and 
4.1.3.3 Controlling waste feed quality on the incinerator site, and 
4.1.3.4 Checking, sampling and testing incoming wastes, and 
4.1.3.5 Detectors for radioactive materials. 
5. the storage of wastes according to a risk assessment of their properties, such that the risk 
of potentially polluting released is minimised. In general it is BAT to store waste in areas that 
have sealed and resistant surfaces, with controlled and separated drainage as described in 
4.1.4.1. 
6. to use techniques and procedures to restrict and manage waste storage times, as 
described in 4.1.4.2, in order to generally reduce the risk of releases from storage of 
waste/container deterioration, and of processing difficulties that may arise. In general it is 
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BAT to: 
 prevent the volumes of wastes stored from becoming too large for the storage 

provided 
 in so far as is practicable, control and manage deliveries by communication 

with waste suppliers, etc. 

7. to minimise the release of odour (and other potential fugitive releases) from bulk waste 
storage areas (including tanks and bunkers, but excluding small volume wastes stored in 
containers) and waste pretreatment areas by passing the extracted atmosphere to the 
incinerator for combustion (see 4.1.4.4). 
In addition it is also considered to be BAT to make provision for the control of odour (and 
other potential fugitive releases) when the incinerator is not available (e.g. during 
maintenance) by: 
a. avoiding waste storage overload, and/or 
b. extracting the relevant atmosphere via an alternative odour control system 
8. the segregation of the storage of wastes according to a risk assessment of their chemical 
and physical characteristics to allow safe storage and processing, as described in 4.1.4.5 
9. the clear labelling of wastes that are stored in containers such that they may continually 
be identified, as described in 4.1.4.6. 
10. the development of a plan for the prevention, detection and control (described in 4.1.4.7) 
of fire hazards at the installation, in particular for: 

 waste storage and pretreatment areas 
 furnace loading areas 
 electrical control systems 
 bag house filters and static bed filters. 

It is generally BAT for the plan implemented to include the use of: 
a. automatic fire detection and warning systems, and 
b. the use of either a manual or automatic fire intervention and control system as required 
according to the risk assessment carried out. 
11. the mixing (e.g. using bunker crane mixing) or further pretreatment (e.g. the blending of 
some liquid and pasty wastes, or the shredding of some solid wastes) of heterogeneous 
wastes to the degree required to meet the design specifications of the receiving installation 
(4.1.5.1). When considering the degree of use of mixing/pretreatment it is of particular 
importance to consider the cross-media effects (e.g. energy consumption, noise, odour or 
other releases) of the more extensive pretreatments (e.g. shredding). Pretreatment is most 
likely to be a requirement where the installation has been designed for a narrow 
specification, homogeneous waste. 
12. the use of the techniques described in 4.1.5.5 or 4.6.4 to, as far as practicably and 
economically viable, remove ferrous and non-ferrous recyclable metals for their recovery 
either: 
a. after incineration from the bottom ash residues, or 
b. where the waste is shredded (e.g. when used for certain combustion systems) from the 
shredded wastes before the incineration stage. 
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13. the provision of operators with a means to visually monitor, directly or using television 
screens or similar, waste storage and loading areas, as described in 4.1.6.1 
14. the minimisation of the uncontrolled ingress of air into the combustion chamber via waste 
loading or other routes, as described in 4.1.6.4 
15. the use of flow modelling which may assist in providing information for new plants or 
existing plants where concerns exist regarding the combustion or FGT performance (such as 
described in 4.2.2), and to provide information in order to: 
a. optimise furnace and boiler geometry so as to improve combustion performance, and 
b. optimise combustion air injection so as to improve combustion performance, and 
c. where SNCR or SCR is used, to optimise reagent injection points so as to improve the 
efficiency of NOX abatement whilst minimising the generation of nitrous oxide, ammonia and 
the consumption of reagent (see general sections on SCR and SNCR at 4.4.4.1 and 
4.4.4.2). 
16. in order to reduce overall emissions, to adopt operational regimes and implement 
procedures (e.g. continuous rather than batch operation, preventative maintenance systems) 
in order to minimise as far as practicable planned and unplanned shutdown and start-up 
operations, as described in 4.2.5 
17. the identification of a combustion control philosophy, and the use of key combustion 
criteria and a combustion control system to monitor and maintain these criteria within 
appropriate boundary conditions, in order to maintain effective combustion performance, as 
described in 4.2.6. Techniques to consider for combustion control may include the use of 
infrared cameras (see 4.2.7), or others such as ultra-sound measurement or differential 
temperature control 
18. the optimisation and control of combustion conditions by a combination of: 
a. the control of air (oxygen) supply, distribution and temperature, including gas and oxidant 
mixing 
b. the control of combustion temperature level and distribution, and 
c. the control of raw gas residence time. 
Appropriate techniques for securing these objectives are described in: 
4.2.8 Optimisation of air supply stoichiometry 
4.2.9 Primary air supply optimisation and distribution 
4.2.11 Secondary air injection, optimisation and distribution 
4.2.19 Optimisation of time, temperature, turbulence of gases in the combustion zone, and 
oxygen concentrations 
4.2.4 Design to increase turbulence in the secondary combustion chamber 
19. in general it is BAT to use those operating conditions (i.e. temperatures, residence times 
and turbulence) as specified in Article 6 of Directive 2000/76. The use of operating 
conditions in excess of those that are required for efficient destruction of the waste should 
generally be avoided. The use of other operating conditions may also be BAT – if they 
provide for a similar or better level of overall environmental performance. For example, 
where the use of operational temperatures of below the 1100 °C (as specified for certain 
hazardous waste in 2000/76/EC) have been demonstrated to provide for a similar or better 



This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2014/337-755) A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 98 

 

level of overall environmental performance, the use of such lower temperatures is 
considered to be BAT. 
20. the preheating of primary combustion air for low calorific value wastes, by using heat 
recovered within the installation, in conditions where this may lead to improved combustion 
performance (e.g. where low LCV/high moisture wastes are burned) as described in 4.2.10. 
In general this technique is not applicable to hazardous waste incinerators. 
21. the use of auxiliary burner(s) for start-up and shut-down and for maintaining the required 
operational combustion temperatures (according to the waste concerned) at all times when 
unburned waste is in the combustion chamber, as described in 4.2.20 
22. the use of a combination of heat removal close to the furnace (e.g. the use of water walls 
in grate furnaces and/or secondary combustion chambers) and furnace insulation (e.g. 
refractory areas or other lined furnace walls) that, according to the NCV and corrosiveness 
of the waste incinerated, provides for: 
a. adequate heat retention in the furnace (low NCV wastes require higher retention of heat in 
the furnace) 
b. additional heat to be transferred for energy recovery (higher NCV wastes may 
allow/require heat removal from earlier furnace stages) 
The conditions under which the various techniques may be applicable are described in 
4.2.22 and 4.3.12 
23. the use of furnace (including secondary combustion chambers etc.) dimensions that are 
large enough to provide for an effective combination of gas residence time and 
temperaturesuch that combustion reactions may approach completion and result in low and 
stable CO and VOC emissions, as described in 4.2.23 
24. When gasification or pyrolysis is used, in order to avoid the generation of waste, it is BAT 
to: 
a. combine the gasification or pyrolysis stage with a subsequent combustion stage with 
energy recovery and flue-gas treatment that provides for operational emission levels to air 
within the BAT associated emission ranges specified in this BAT chapter, and/ or 
b. recover or supply for use of the substances (solid, liquid or gaseous) that are not 
combusted 
25. in order to avoid operational problems that may be caused by higher temperature sticky 
fly ashes, to use a boiler design that allows gas temperatures to reduce sufficiently before 
the convective heat exchange bundles (e.g. the provision of sufficient empty passes within 
the furnace/boiler and/or water walls or other techniques that aid cooling), as described in 
4.2.23 and 4.3.11. The actual temperature above which fouling is significant is waste type 
and boiler steam parameter dependent. In general for MSW it is usually 600 – 750 ºC, lower 
for HW and higher for SS. Radiative heat exchangers, such as platten type super heaters, 
may be used at higher flue-gas temperatures than other designs (see 4.3.14). 
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26. the overall optimisation of installation energy efficiency and energy recovery, taking into 
account the techno-economic feasibility (with particular reference to the high corrosivity of 
the flue-gases that results from the incineration of many wastes e.g. chlorinated wastes), 
and the availability of users for the energy so recovered, as described in 4.3.1, and in 
general: 
a. to reduce energy losses with flue-gases, using a combination of the techniques described 
in 4.3.2 and 4.3.5 
b. the use of a boiler to transfer the flue-gas energy for the production of electricity and/or 
supply of steam/heat with a thermal conversion efficiency of: 
i. for mixed municipal waste at least 80 % (ref. Table 3.46) 
ii. for pretreated municipal wastes (or similar waste) treated in fluidised bed furnaces, 80 to 
90 % 
iii. for hazardous wastes giving rise to increased boiler corrosion risks (typically from 
chlorine/sulphur content), above 60 to 70 % 
iv. for other wastes conversion efficiency should generally be increased in the range 60 to 
90 % 
c. for gasification and pyrolysis processes that are combined with a subsequent combustion 
stage, the use of a boiler with a thermal conversion efficiency of at least 80 %, or the use of 
a gas engine or other electrical generation technology  
27. to secure where practicable, long-term base-load heat/steam supply contracts to large 
heat/steam users (see 4.3.1) so that a more regular demand for the recovered energy exists 
and therefore a larger proportion of the energy value of the incinerated waste may be used 
28. the location of new installations so that the use of the heat and/or steam generated in the 
boiler can be maximised through any combination of: 
a. electricity generation with heat or steam supply for use (i.e. use CHP) 
b. the supply of heat or steam for use in district heating distribution networks 
c. the supply of process steam for various, mainly industrial, uses (see examples in 4.3.18) 
d. the supply of heat or steam for use as the driving force for cooling/air conditioning 
systems 
Selection of a location for a new installation is a complex process involving many local 
factors (e.g. waste transport, availability of energy users, etc) which are addressed by IPPC 
Directive Article 9(4). The generation of electricity only may provide the most energy efficient 
option for the recovery of the energy from the waste in specific cases where local factors 
prevent heat/steam recovery. 
29. in cases where electricity is generated, the optimisation of steam parameters (subject to 
user requirements for any heat and steam produced), including consideration of (see 4.3.8): 
a. the use of higher steam parameters to increase electrical generation, and 
b. the protection of boiler materials using suitably resistant materials (e.g. claddings or 
special boiler tube materials) 
The optimal parameters for an individual installation are highly dependent upon the 
corrosivity of the flue-gases and hence upon the waste composition. 
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30. the selection of a turbine suited to: 
a. the electricity and heat supply regime, as described in 4.3.7 
b. high electrical efficiency 
31. at new or upgrading installations, where electricity generation is the priority over heat 
supply, the minimisation of condenser pressure, as described in 4.3.9 
32. the general minimisation of overall installation energy demand, including consideration of 
the following (see 4.3.6): 
a. for the performance level required, the selection of techniques with lower overall energy 
demand in preference to those with higher energy demand 
b. wherever possible, ordering flue-gas treatment systems in such a way that flue-gas 
reheating is avoided (i.e. those with the highest operational temperature before those with 
lower operational temperatures) 
c. where SCR is used; 
i. to use heat exchangers to heat the SCR inlet flue-gas with the flue-gas energy at the SCR 
outlet 
ii. to generally select the SCR system that, for the performance level required (including 
availability/fouling and reduction efficiency), has the lower operating temperature 
d. where flue-gas reheating is necessary, the use of heat exchange systems to minimise 
flue-gas reheating energy demand 
e. avoiding the use of primary fuels by using self produced energy in preference to imported 
sources 
33. where cooling systems are required, the selection of the steam condenser cooling 
system technical option that is best suited to the local environmental conditions, taking 
particular account of potential cross-media impacts, as described in 4.3.10 
34. the use of a combination of on-line and off-line boiler cleaning techniques to reduce dust 
residence and accumulation in the boiler, as described in 4.3.19 
35. the use of an overall flue-gas treatment (FGT) system that, when combined with the 
installation as a whole, generally provides for the operational emission levels listed in the 
next table for releases to air associated with the use of BAT. 
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36. when selecting the overall FGT system, to take into account: 
a. the general factors described in 4.4.1.1 and 4.4.1.3 
b. the potential impacts on energy consumption of the installation, as described in section 
4.4.1.2 
c. the additional overall-system compatibility issues that may arise when retrofitting existing 
installations (see 4.4.1.4) 
37. when selecting between wet/ semi-wet/ and dry FGT systems, to take into account the 
(non-exhaustive) general selection criteria given as an example in the next table: 
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38. to prevent the associated increased electrical consumption, to generally (i.e. unless there 
is a specific local driver) avoid the use of. two bag filters in one FGT line (as described in 
4.4.2.2 and 4.4.2.3) 
39. the reduction of FGT reagent consumption and of FGT residue production in dry, 
semiwet, and intermediate FGT systems by a suitable combination of: 
a. adjustment and control of the quantity of reagent(s) injected in order to meet the 
requirements for the treatment of the flue-gas such that the target final operational emission 
levels are met 
b. the use of the signal generated from fast response upstream and/or downstream monitors 
of raw HCl and/or SO2 levels (or other parameters that may prove useful for this purpose) 
for the optimisation of FGT reagent dosing rates, as described in 4.4.3.9 
c. the re-circulation of a proportion of the FGT residues collected, as described in 4.4.3.7 
The applicability and degree of use of the above techniques that represents BAT will vary 
according to, in particular: the waste characteristics and consequential flue-gas nature, the 
final emission level required, and technical experience from their practical use at the 
installation. 
40. the use of primary (combustion related) NOX reduction measures to reduce NOX 
production, together with either SCR (4.4.4.1) or SNCR (4.4.4.2), according to the efficiency 
of flue-gas reduction required. In general SCR is considered BAT where higher NOX 
reduction efficiencies are required (i.e. raw flue-gas NOX levels are high) and where low final 
flue-gas emission concentrations of NOX are desired. 
One MS reported that technical difficulties have been experienced in some cases when 
retrofitting SNCR abatement systems to existing small MSW incineration installations, and 
that the cost effectiveness (i.e. NOX reduction per unit cost) of NOX abatement (e.g. SNCR) 
is lower at small MSWIs (i.e. those MSWIs of capacity <6 tonnes of waste/hour). 
41. for the reduction of overall PCDD/F emissions to all environmental media, the use of: 
a. techniques for improving knowledge of and control of the waste, including in particular its 
combustion characteristics, using a suitable selection of techniques described in 4.1, and 
b. primary (combustion related) techniques (summarised in 4.4.5.1) to destroy PCDD/F in 
the waste and possible PCDD/F precursors, and 
c. the use of installation designs and operational controls that avoid those conditions (see 
4.4.5.2) that may give rise to PCDD/F reformation or generation, in particular to avoid the 
abatement of dust in the temperature range of 250 – 400 oC. Some additional reduction of 
de-novo synthesis is reported where the dust abatement operational temperature has been 
further lowered from 250 to below 200 oC, and 
d. the use of a suitable combination of one or more of the following additional PCDD/F 
abatement measures: 
i. adsorption by the injection of activated carbon or other reagents at a suitable reagent dose 
rate, with bag filtration, as described in 4.4.5.6, or 
ii. adsorption using fixed beds with a suitable adsorbent replenishment rate, as described in 
4.4.5.7, or 
iii. multi layer SCR, adequately sized to provide for PCDD/F control, as described in 4.4.5.3, 
or 
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iv. the use of catalytic bag filters (but only where other provision is made for effective metallic 
and elemental Hg control), as described in 4.4.5.4 
42. where wet scrubbers are used, to carry out an assessment of PCDD/F build up (memory 
effects) in the scrubber and adopt suitable measures to deal with this build up and prevent 
scrubber breakthrough releases. Particular consideration should be given to the possibility of 
memory effects during shut-down and start-up periods. 
43. if re-burn of FGT residues is applied, then suitable measures should be taken to avoid 
the re-circulation and accumulation of Hg in the installation 
44. for the control of Hg emissions where wet scrubbers are applied as the only or main 
effective means of total Hg emission control: 
a. the use of a low pH first stage with the addition of specific reagents for ionic Hg removal 
(as described in 4.4.6.1, 4.4.6.6 and 4.4.6.5), in combination with the following additional 
measures for the abatement of metallic (elemental) Hg, as required in order to reduce final 
air emissions to within the BAT emission ranges given for total Hg 
b. activated carbon injection, as described in 4.4.6.2, or 
c. activated carbon or coke filters, as described in 4.4.6.7 
45. for the control of Hg emissions where semi-wet and dry FGT systems are applied, the 
use of activated carbon or other effective adsorptive reagents for the adsorption of PCDD/F 
and Hg, as described in 4.4.6.2, with the reagent dose rate controlled so that final air 
emissions are within the BAT emission ranges given for Hg 
46. the general optimisation of the re-circulation and re-use of waste water arising on the site 
within the installation, as described in 4.5.8, including for example, if of sufficient quality, the 
use of boiler drain water as a water supply for the wet scrubber in order to reduce scrubber 
water consumption by replacing scrubber feed-water (see 4.5.6) 
47. the use of separate systems for the drainage, treatment and discharge of rainwater that 
falls on the site, including roof water, so that it does not mix with potential or actual 
contaminated waste water streams, as described in 4.5.9. Some such waste water streams 
may require only little or no treatment prior to their discharge, depending on contamination 
risk and local discharge factors 
48. where wet flue-gas treatment is used: 
a. the use of on-site physico/chemical treatment of the scrubber effluents prior to their 
discharge from the site, as described in 4.5.11, and thereby to achieve, at the point of 
discharge from the effluent treatment plant (ETP), emission levels generally within the 
operational emission level ranges associated with BAT that are identified in Table 5.4 
b. the separate treatment of the acid and alkaline waste water streams arising from the 
scrubber stages, as described in 4.5.13, when there are particular drivers for the additional 
reduction of releases to water that result, and/or where HCl and/or gypsum recovery is to be 
carried out 
c. the re-circulation of wet scrubber effluent within the scrubber system, and the use of the 
electrical conductivity (mS/cm) of the re-circulated water as a control measure, so as to 
reduce scrubber water consumption by replacing scrubber feed-water, as described in 4.5.4 
d. the provision of storage/buffering capacity for scrubber effluents, to provide for a more 
stable waste water treatment process, as described in 4.5.10 
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e. the use of sulphides (e.g. M-trimercaptotriazine) or other Hg binders to reduce Hg (and 
other heavy metals) in the final effluent, as described in 4.5.11 
f. when SNCR is used with wet scrubbing the ammonia levels in the effluent discharge may 
be reduced using ammonia stripping, as described in 4.5.12, and the recovered ammonia re-
circulated for use as a NOX reduction reagent 
 
Table 28: BAT associated operational emission levels for discharges of waste water from effluent treatment 

plant receiving FGT scrubber effluent 
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49. the use of a suitable combination of the techniques and principles described in 4.6.1 for 
improving waste burnout to the extent that is required so as to achieve a TOC value in the 
ash residues of below 3 wt % and typically between 1 and 2 wt %, including in particular: 
a. the use of a combination of furnace design (see combustion technology selection in 
4.2.1), furnace operation (see 4.2.17) and waste throughput rate (see 4.2.18) that provides 
sufficient agitation and residence time of the waste in the furnace at sufficiently high 
temperatures, including any ash burn-out areas 
b. the use of furnace designs that, as far as possible, physically retain the waste within the 
combustion chamber (e.g. narrow grate bar spacings for grates, rotary or static kilns for 
appreciably liquid wastes) to allow its combustion. The return of early grate riddlings to the 
combustion chamber for re-burn may provide a means to improve overall burn out where 
they contribute significantly to the deterioration of burnout (see 4.2.21) 
c. the use of techniques for mixing and pretreatment of the waste, as described in BAT 11, 
according to the type(s) of waste received at the installation 
d. the optimisation and control of combustion conditions, including air (oxygen) supply and 
distribution, as described in BAT 18 
50. the separate management of bottom ash from fly ash and other FGT residues, so as to 
avoid contamination of the bottom ash and thereby improve the potential for bottom ash 
recovery, as described in 4.6.2. Boiler ash may exhibit similar or very different levels of 
contamination to that seen in bottom ash (according to local operational, design and waste 
specific factors) – it is therefore also BAT to assess the levels of contaminants in the boiler 
ash, and to assess whether separation or mixing with bottom ash is appropriate. It is BAT to 
assess each separate solid waste stream that arises for its potential for recovery either alone 
or in combination. 
51. where a pre-dedusting stage (see 4.6.3 and 4.4.2.1) is in use, an assessment of the 
composition of the fly ash so collected should be carried out to assess whether it may be 
recovered, either directly or after treatment, rather than disposed of 
52. the separation of remaining ferrous and non-ferrous metals from bottom ash (see 4.6.4), 
as far as practicably and economically viable, for their recovery 
53. the treatment of bottom ash (either on or off-site), by a suitable combination of: 
a. dry bottom ash treatment with or without ageing, as described in 4.6.6 and 4.6.7, or 
b. wet bottom ash treatment, with or without ageing, as described in 4.6.6and 4.6.8, or 
c. thermal treatment, as described in 4.6.9 (for separate treatment) and 4.6.10 (for in-
process thermal treatment) or 
d. screening and crushing (see 4.6.5) to the extent that is required to meet the specifications 
set for its use or at the receiving treatment or disposal site e.g. to achieve a leaching level for 
metals and salts that is in compliance with the local environmental conditions at the place of 
use. 
54. the treatment of FGT residues (on or off-site) to the extent required to meet the 
acceptance requirements for the waste management option selected for them, including 
consideration of the use of the FGT residue treatment techniques described in 4.6.11 
55. the implementation of noise reduction measures to meet local noise requirements 
(techniques are described in 4.7 and 3.6) 
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56. apply environmental management. A number of environmental management techniques 
are determined as BAT. The scope (e.g. level of detail) and nature of the EMS (e.g. 
standardised or non-standardised) will generally be related to the nature, scale and 
complexity of the installation, and the range of environmental impacts it may have. 
BAT is to implement and adhere to an Environmental Management System (EMS) that 
incorporates, as appropriate to individual circumstances, the following features: (see Chapter 
4.8) 

 definition of an environmental policy for the installation by top management 
(commitment of the top management is regarded as a precondition for a successful 
application of other features of the EMS) 

 planning and establishing the necessary procedures 
 implementation of the procedures, paying particular attention to 

- structure and responsibility 
- training, awareness and competence 
- communication 
- employee involvement 
- documentation 
- efficient process control 
- maintenance programme 
- emergency preparedness and response 
- safeguarding compliance with environmental legislation. 
• checking performance and taking corrective action, paying particular attention to 
- monitoring and measurement (see also the Reference document on Monitoring of 
Emissions) 
- corrective and preventive action 
- maintenance of records 
- independent (where practicable) internal auditing in order to determine whether or not the 
environmental management system conforms to planned arrangements and has been 
properly implemented and maintained. 

 • review by top management. 
 Three further features, which can complement the above stepwise, are considered as 

supporting measures. However, their absence is generally not inconsistent with BAT. 
These three additional steps are: 

 • having the management system and audit procedure examined and validated by an 
accredited certification body or an external EMS verifier 

 • preparation and publication (and possibly external validation) of a regular 
environmental statement describing all the significant environmental aspects of the 
installation, allowing for year-by-year comparison against environmental objectives 
and targets as well as with sector benchmarks as appropriate 
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 • implementation and adherence to an internationally accepted voluntary system such 
as EMAS and EN ISO 14001:1996. This voluntary step could give higher credibility to 
the EMS. In particular EMAS, which embodies all the above-mentioned features, 
gives higher credibility. However, non-standardised systems can in principle be 
equally effective provided that they are properly designed and implemented. 

Specifically for this industry sector*, it is also important to consider the following potential 
features of the EMS: 

 giving consideration to the environmental impact from the eventual decommissioning 
of the unit at the stage of designing a new plant 

 giving consideration to the development of cleaner technologies 
 where practicable, sectoral benchmarking on a regular basis, including energy 

efficiency and energy conservation activities, choice of input materials, emissions to 
air, discharges to water, consumption of water and generation of waste 

 the development and use of procedures for the commissioning stages of new 
installations, generally including: 

 the prior preparation of a detailed programme of works describing the commissioning 
programme 

 an initial gap analysis of training requirements to identify pre-commissioning training 
needs 

 health & safety needs which meet European and local requirements 
 the availability of sufficient and up to date documentation regarding the installation 
 emergency and accident prevention planning, generally include procedures for: 

o serious fire 
o major explosion 
o sabotage/bomb 
o site intruders 
o major injury/death of employee/visitor/contractor 
o traffic accident 
o theft 
o environmental incident 
o power interruption 

• where the plant commissioning and tuning period may give rise to emissions outside the 
normal regulatory controls. 
All incineration installations, and in particular for those receiving hazardous wastes, 
personnel training programs are considered an important part of all safety management 
systems, especially training for: 

 explosion and fire prevention 

 fire extinguishing 

 knowledge of chemical risks (labelling, carcinogenic substances, toxicity, corrosion, 
fire) and transportation 
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12.1.3.4 Specific BAT for municipal waste incineration 
In addition to the generic measures given in Section 5.1, for municipal waste incineration 
BAT is in general considered to be: 
57. the storage of all waste, (with the exception of wastes specifically prepared for storage or 
bulk items with low pollution potential e.g. furniture), on sealed surfaces with controlled 
drainage inside covered and walled buildings 
58. when waste is stockpiled (typically for later incineration) it should generally be baled (see 
Section 4.1.4.3) or otherwise prepared for such storage so that it may be stored in such a 
manner that risks of odour, vermin, litter, fire and leaching are effectively controlled. 
59. to pretreat the waste, in order to improve its homogeneity and therefore combustion 
characteristics and burn-out, by: 
a. mixing in the bunker (see 4.1.5.1), and 
b. the use of shredding or crushing for bulky wastes e.g. furniture (see 4.1.5.2) that are to be 
incinerated, to the extent that is beneficial according to the combustion system used. In 
general grates and rotary kilns (where used) require lower levels of pretreatment (e.g. waste 
mixing with bulky waste crushing) whereas fluidized bed systems require greater waste 
selection and pretreatment, usually including full shredding of the MSW. 
60. the use of a grate design that incorporates sufficient cooling of the grate such that it 
permits the variation of the primary air supply for the main purpose of combustion control, 
rather than for the cooling of the grate itself. Air-cooled grates with well distributed air cooling 
flow are generally suitable for wastes of average NCV of up to approx 18 MJ/kg. 
Higher NCV wastes may require water (or other liquid) cooling in order to prevent the need 
for excessive primary air levels (i.e. levels that result in a greater air supply than the optimum 
for combustion control) to control grate temperature and length/position of fire on the grate 
(see section 4.2.14) 
61. the location of new installations so that the use of CHP and/or the heat and/or steam 
utilisation can be maximised, so as to generally exceed an overall total energy export level of 
1.9 MWh/tonne of MSW (ref. Table 3.42), based on an average NCV of 2.9 MWh/tonne (ref. 
Table 2.11) 
62. in situations where less than 1.9 MWh/tonne of MSW (based on an average NCV of 
2.9 MWh /tonne) can be exported, the greater of: 
a. the generation of an annual average of 0.4 – 0.65 MWh electricity/tonne of MSW (based 
on an average NCV of 2.9 MWh/tonne (ref. Table 2.11) processed (ref. Table 3.40), with 
additional heat/steam supply as far as practicable in the local circumstances18, or 
b. the generation of at least the same amount of electricity from the waste as the annual 
average electricity demand of the entire installation, including (where used) on-site waste 
pretreatment and on-site residue treatment operations (ref. Table 3.48) 
63. to reduce average installation electrical demand (excluding pretreatment or residue 
treatment) to be generally below 0.15 MWh/tonne of MSW processed (ref. Table 3.47 and 
section 4.3.6) based on an average NCV of 2.9 MWh/tonne of MSW (ref. Table 2.11) 

                                                
18 The direct use of heat/steam (export and/or self consumption) will reduce electricity generation, and therefore 

serving a heat demand may mean that less than 0.4 MWh el/tonne waste is generated. 
 



This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2011/022-757) A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 112 

 

12.1.3.5 Specific BAT for pretreated or selected municipal waste incineration 
In addition to the generic measures given in Section 5.1, for pretreated or selected municipal 
waste (including municipal refuse derived fuels) incineration BAT is in general considered to 
be: 
64. the storage of wastes: 
a. in enclosed hoppers or, 
b. on sealed surfaces with controlled drainage inside covered and walled buildings 
65. when waste is stockpiled (typically for later incineration) it should generally be baled (see 
Section 4.1.4.3) or otherwise prepared for such storage so that it may be stored in such a 
manner that risks of odour, vermin, litter, fire and leaching are effectively controlled 
66. at new and existing installations, the generation of the greater of: 
a. an annual average of generally at least 0.6 – 1.0 MWh electricity/tonne of waste (based 
on an average NCV of 4.2 MWh/tonne), or 
b. the annual average electricity demand of the entire installation, including (where used) on-
site waste pretreatment and on-site residue treatment operations 
67. the location of new installations so that: 
a. as well as the 0.6 – 1.0 MWhe/ tonne of electricity generated, the heat and/or steam can 
also be utilised for CHP, so that in general an additional thermal export level of 0.5 – 1.25 
MWh/tonne of waste (ref. section 3.5.4.3) can be achieved (based on an average NCV of 4.2 
MWh/tonne), or 
b. where electricity is not generated, a thermal export level of 3 MWh/tonne of waste can be 
achieved (based on an average NCV of 4.2 MWh/tonne) 
68. to reduce installation energy demand and to achieve an average installation electrical 
demand (excluding pretreatment or residue treatment) to generally below 0.2 MWh/tonne of 
waste processed (ref. Table 3.47 and section 4.3.6) based on an average NCV of 4.2 
MWh/tonne of waste 

12.1.3.6 Specific BAT for hazardous waste incineration 
In addition to the generic measures given in Section 5.1, for hazardous waste incineration 
BAT is in general considered to be: 
69. in addition to the quality controls outlined in BAT4, at HWI to use specific systems and 
procedures, using a risk based approach according to the source of the waste, for the 
labelling, checking, sampling and testing of waste to be stored/treated (see 4.1.3.4). 
Analytical procedures should be managed by suitable qualified personnel and using 
appropriate procedures. In general equipment is required to test: 

 the calorific value 
 the flashpoint 
 PCBs 
 halogens (e.g. Cl, Br, F) and sulphur 
 heavy metals 
 waste compatibility and reactivity 
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 radioactivity (if not already covered by BAT3 through fixed detectors at the plant 
entrance. 

Knowledge of the process or origin of the waste is important as certain hazardous 
characteristics, (for example toxicity or infectiousness) are difficult to determine analytically. 
70. the mixing, blending and pretreating of the waste in order to improve its homogeneity, 
combustion characteristics and burn-out to a suitable degree with due regard to safety 
considerations. Examples are the shredding of drummed and packaged hazardous wastes, 
described in 4.1.5.3 and 4.1.5.6. If shredding is carried out then blanketing with an inert 
atmosphere should be carried out. 
71. the use of a feed equalisation system for solid hazardous wastes (e.g. as described in 
4.1.5.4 or other similar feeding technology) in order to improve the combustion 
characteristics of the fed waste and to improve the stability of flue-gas composition including 
the improved control of short-term CO peak emissions. 
72. the direct injection of liquid and gaseous hazardous wastes, where those wastes require 
specific reduction of exposure, releases or odour risk, as described in 4.1.6.3 
73. the use of a combustion chamber design that provides for containment, agitation and 
transport of the waste, for example: rotary kilns - either with or without water cooling. Water 
cooling for rotary kilns (see 4.2.15), may be favourable in situations where: 
a. the LHV of the fed waste is higher (e.g. >15 – 17 GJ/tonne), or 
b. higher temperatures e.g. >1100 °C are used (e.g. for ash slagging or destruction of 
specific wastes) 
74. to reduce installation energy demand and in general, and to achieve an average 
installation electrical demand (excluding pretreatment or residue treatment) of generally 
below 0.3 – 0.5 MWh/tonne of waste processed (see 3.5.5 and 4.3.6). Smaller installations 
generally result in consumption levels at the upper end of this range. Weather conditions 
may have a significant impact on consumption owing to heating requirements etc. 
75. for merchant HWI and other hazardous waste incinerators feeding wastes of highly 
varying composition and sources, the use of: 
a. wet FGT, as described in 4.4.3.1, is generally BAT to provide for improved control of 
short-term air emissions (see concluding remarks 7.4.3 ref. Other systems and BAT37 
regarding FGT system selection) 
b. specific techniques for the reduction of elemental iodine and bromine emissions, as 
described in 4.4.7.1, where such substances exist in the waste at appreciable concentrations 

12.1.3.7 Specific BAT for sewage sludge incineration 
In addition to the generic measures given in Section 5.1, for sewage sludge incineration BAT 
is in general considered to be: 
76. at installations that are mainly dedicated to the incineration of sewage sludge, the use of 
fluidised bed technology may generally be BAT because of the higher combustion efficiency 
and lower flue-gas volumes that generally result from such systems. There may be a risk of 
bed clogging with some sewage sludge compositions. 
77. the drying of the sewage sludge, preferably by using heat recovered from the 
incineration, to the extent that additional combustion support fuels are not generally required 
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for the normal operation of the installation (i.e. in this case, normal operation excludes 
startup, shut-down and the occasional use of support fuels for maintaining combustion 
temperatures) 

12.1.3.8 Specific BAT for clinical waste incineration 
In addition to the generic measures given in Section 5.1, for clinical waste incineration BAT 
is in general considered to be: 
78. the use of non-manual waste handling and loading systems 
79. The receipt and storage of clinical wastes in closed containers that are suitably resistant 
to leaks and punctures. 
80. the washing out of waste containers that are to be re-used in a specifically designed, 
designated washing facility, with disinfection as required, and the feeding of any 
accumulated solids to the waste incinerator 
81. where grates are used, the use of a grate design that incorporates sufficient cooling of 
the grate such that it permits the variation of the primary air supply for the main purpose of 
combustion control, rather than for the cooling of the grate itself. Air-cooled grates with well 
distributed air cooling flow are generally suitable for wastes of NCV of up to approx. 18 
MJ/kg. Higher NCV wastes (e.g. above approx. 18 MJ/kg) may require water (or other liquid) 
cooling in order to prevent the need for excessive primary air levels to control grate 
temperature i.e. levels that result in a greater air supply than the optimum for combustion 
control (see section 4.2.14) 
82. the use of a combustion chamber design that provides for containment, agitation and 
transport of the waste, for example: rotary kilns - either with or without water cooling. Water 
cooling for rotary kilns, as described in 4.2.15, may be favourable in situations where: 
a. the NCV of the fed waste is higher (e.g. >15 – 17 GJ/tonne), or 
b. higher temperatures e.g. >1100 °C are used (e.g. for slagging or destruction of specific 
wastes) 

1 2 . 1 . 4  R e v i e w  o f  t h e  B A T  R e f e r e n c e  D o c u m e n t  W a s t e  
I n c i n e r a t i o n  ( B R E F  W I )   

The BREF WI describes the Best Available Techniques (BAT) for waste incineration and 
was first published in 2006. Since 2014, it is subject of a revision process.  

12.1.4.1 Timeline 
June 2014 Reactivation of the Technical Working Group (TWG) 

August 2014 Definition of initial positions by the TWG members 

January 2015 Kick-off Meeting, installation of three TWG subgroups 
(“Questionnaire development”, “Energy issues”, “Residues”) 

January –April 2016  Data collection from more than 350 European WI plants 

November 2016 TWG Webinar on the results of data collection

May 2017 First Draft (D1) 

September 2017 Comments on D1 
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December 2017 TWG Face-to-face Meeting (discussion of D1), installation of a fourth 
TWG subgroup (“Other than normal operation conditions (OTNOC)”) 

Scheduled: 

February 2018 Final Draft 

April 2018 Final Meeting of the TWG 

Mid/end 2018 Art. 13 Forum, Art. 75 Committee, Publication of BREF WI and of the 
BAT Conclusions 

12.1.4.2 Status quo (December 2017) 
Relevant issues that have been raised during the BREF WI review process are, amongst 
others, the following (some of these have been discussed during the recent Face-to-face 
meeting of the TWG): 

Derivation of BAT-AELs 

The data collection exercise delivered a vast amount also of emission data, including sets of 
half-hourly average values from all air pollutants that are subject to continuous monitoring. 
The EIPPCB provided a thorough analysis and graphs of this vast amount of data. Filters 
were applied in order to improve the data quality, e.g. for removal of outliers or of measured 
values which exceed the respective emission limit values. These data are the basis from 
which the BAT-associated emission levels (BAT-AELs) are deduced. 

Energy efficiency 

Most of the WI installations produce energy in terms of electricity and/or heat (e.g. process 
steam, district heating, district cooling). On the technical level, there are lots of combinations 
for energy generation. BAT-associated energy efficiency levels (BAT-AEELs) are defined in 
BAT 21. The reviewed BREF WI will focus on gross energy efficiencies so that no installation 
shall be discriminated against on account of its more sophisticated (and, thus, more energy 
consuming) flue gas cleaning devices. There will be no reference to the so-called R1 formula 
of Annex I of the Waste Framework Directive (Directive 2008/98/EC on waste), as this 
formula is considered to be not a technical but only a political formula by the TWG. 

Normal and other than normal operating conditions (NOC, OTNOC) 

Article 3(13) of the Industrial Emissions Directive (IED) defines that “‘emission levels 
associated with the best available techniques’ means the range of emission levels obtained 
under normal operating conditions (…)”. So, when discussing the derivation of BAT-AELs, it 
is necessary to define when operating conditions shall be regarded as normal operating 
conditions (NOC) or as other than normal operating conditions (OTNOC), respectively. 
Depending on this definition, the effective operating time (EOT) of the installation can be 
defined. During the TWG Face-to-face meeting that was held at the beginning of December 
2017, a TWG subgroup was installed with the aim to elaborate a non-exhaustive list of 
OTNOC. 
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Monitoring issues 

Monitoring issues are addressed in chapter 5.1.2 of the First Draft, where a number of 
different BAT conclusions define monitoring requirements: 

BAT 3 Monitoring of energy efficiency 

BAT 4 Monitoring of key process parameters 

BAT 5 Monitoring of air emissions 

BAT 6 Appropriate emission monitoring during OTNOC 

BAT 7 Monitoring of water emissions 

BAT 8 Monitoring the organic carbon content of bottom ashes (which is an indicator of 
the quality of the combustion taking place in the incinerator) 

BAT 9 For hazardous waste incineration, monitoring of the destruction efficiency of 
persistent organic pollutants (POPs) 

The BAT 5 and BAT 7 name the standards that have to be applied (usually EN or EN ISO 
standards), the required monitoring frequency, and cross-references to other BAT 
conclusions that define the corresponding BAT-AELs for the respective pollutants. 

Contrary to the recent BREF WI (2006), the reviewed BREF WI will consider only continuous 
mercury monitoring to be the state of the art. Discontinuous mercury monitoring is not seen 
as BAT any more. 

Concerning PCDD/F monitoring, there was a recent discussion within the TWG, if only 
discontinuous monitoring or also long-term sampling shall be regarded as state of the art. 

Accidents and incidents 

Accidents and incidents are not within the scope of the IED, but nevertheless, BAT 2 of the 
revised BREF WI (First Draft) defines it as BAT to set up and implement an accident 
management plan. This plan has to be part of the Environmental Management Plan (EMS) 
which is defined as state of the art in BAT 1. 

1 2 . 2  B e s t  a v a i l a b l e  t e c h n i q u e s  f o r  c o - i n c i n e r a t i o n  
i n  c e m e n t  k i l n s  

This section gives a summary of Best Available Techniques for waste co-incineration in 
cement kilns as described in the document “Best available techniques (BAT) conclusions 
under Directive 2010/75/EU of the European Parliament and of the Council on industrial 
emissions for the production of cement, lime and magnesium oxide European Document”19. 
Please note that the document describes a large number of Best Available Techniques for 
the production of cement clinker, which are not (directly) associated with co-incineration of 
waste (e.g. related to energy efficiency or dust emissions from mills and storage silos) and 
are not copied in this annex. For further information, please refer to the original document. 
The reader is also advised to carefully read the introductory section of the above mentioned 

                                                
19 (http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2013.100.01.0001.01.ENG) 
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document, which describes the scope and relevent definitions used for the purpose of these 
BAT conclusions. 

1 2 . 2 . 1  W a s t e  f e e d i n g  i n t o  t h e  k i l n  
In order to ensure appropriate treatment of the wastes used as fuel and/or raw materials in 
the kiln, BAT is to use the following techniques: 

 Use appropriate points to feed the waste into the kiln in terms of temperature and 
residence time depending on kiln design and kiln operation 

 To feed waste materials containing organic components that can be volatilised before 
the calcining zone into the adequately high temperature zones of the kiln system 

 To operate in such a way that the gas resulting from the co-incineration of waste is 
raised in a controlled and homogeneous fashion, even under the most unfavourable 
conditions, to a temperature of 850°C for 2 seconds 

 To raise the temperature to 1,100 °C, if hazardous waste with a content of more than 
1% of halogenated organic substances, expressed as chlorine, are co-incinerated 

 To feed wastes continuously and constantly 
 Delay or stop co-incinerating waste for operations such as start-ups and/or 

shutdowns when appropriate temperatures and residence times cannot be reached, 
as noted above 

1 2 . 2 . 2  S a f e t y  m a n a g e m e n t  f o r  t h e  u s e  o f  h a z a r d o u s  
w a s t e  m a t e r i a l s  

BAT is to apply safety management for the storage, handling and feeding of hazardous 
waste materials, such as using a risk-based approach according to the source and type of 
waste, for the labelling, checking, sampling and testing of waste to be handled. 

1 2 . 2 . 3  D u s t  e m i s s i o n s  f r o m  k i l n  f i r i n g  p r o c e s s e s  
In order to reduce dust emissions from flue-gases of kiln firing processes, BAT is to use dry 
flue-gas cleaning with a filter. 

 Electrostatic precipitators (ESPs) (applicable to all kiln systems) 
 Fabric filters (applicable to all kiln systems) 
 Hybrid filters (applicable to all kiln systems) 

 
The emssion level associated with BAT (BAT-AEL) for dust emissions from flue-gases of kiln 
firing processes is <10 – 20 mg/Nm3, as the daily average value. When applying fabric filters 
or new or upgraded ESPs, the lower level is achieved. 

1 2 . 2 . 4  N O x  e m i s s i o n s  
In order to reduce the emissions of NOx from the flue-gases of kiln firing and/or 
preheating/precalcining processes, BAT is to use one or a combination of the following 
techniques: 

 Primary techniques 
I. Flame cooling (applicable to all types of kilns used for cement manufacturing. The degree 
of applicability can be limited by product quality requirements and potential impacts on 
process stability) 
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II. Low NOx burners (applicable to all rotary kilns, in the main kiln as well as in the 
precalciner) 
III. Mid-kiln firing (generally applicable to long rotary kilns) 
IV. Addition of mineralisers to improve the burnability of the raw meal (mineralised clinker) 
(generally applicable to rotary kilns subject to final product quality requirements) 
V. Process optimisation (generally applicable to all kilns) 

 Staged combustion (conventional or waste fuels), also in combination with a 
precalciner and the use of optimised fuel mix. In general, can only be applied in kilns 
equipped with a precalciner. Substantial plant modifications are necessary in cyclone 
preheater systems without a precalciner. In kilns without precalciner, lump fuels firing 
might have a positive effect on NOx reduction depending on the ability to produce a 
controlled reduction atmosphere and to control the related CO emissions 

 Selective non-catalytic reduction (SNCR). In principle, applicable to rotary cement 
kilns. The injection zones vary with the type of kiln process. In long wet and long dry 
process kilns it may be difficult to obtain the right temperature and retention time 
needed. See also BAT 20 

 Selective catalytic reduction (SCR). Applicability is subject to appropriate catalyst and 
process development in the cement industry 

 
BAT-associated emission levels for NOx from the flue-gases of kiln firing and/or 
preheating/precalcining processes in the cement industry (daily average value):  
Preheater kilns: < 200 – 450 mg/Nm3 

(1) The upper level of the BAT-AEL range is 500 mg/Nm3 , if the initial NOx level after 
primary techniques is > 1,000 mg/Nm3.  

(2) Existing kiln system design, fuel mix properties including waste and raw material 
burnability (e.g. special cement or white cement clinker) can influence the ability to 
be within the range. Levels below 350 mg/Nm3 are achieved at kilns with favourable 
conditions when using SNCR. In 2008, the lower value of 200 mg/Nm3 has been 
reported as a monthly average for three plants (easy burning mix used) using SNCR. 

 
Lepol and long rotary kilns: 400 – 800 mg/Nm3 (depending on initial levels and NH3 slip). 
 
When SNCR is used, BAT is to achieve efficient NOx reduction, while keeping the ammonia 
slip as low as possible, by using the following technique: 

 To apply an appropriate and sufficient NOx reduction efficiency along with a stable 
operating process 

 To apply a good stoichiometric distribution of ammonia in order to achieve the 
highest efficiency of NOx reduction and to reduce the NH3 slip 

 To keep the emissions of NH3 slip (due to unreacted ammonia) from the flue-gases 
as low as possible taking into account the correlation between the NOx abatement 
efficiency and the NH3 slip 

 
SNCR is generally applicable to rotary cement kilns. The injection zones vary with the type 
of kiln process. In long wet and long dry process kilns it may be difficult to obtain the right 
temperature and retention time needed.  
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BAT-associated emission levels for NH3 slip in the flue-gases when SNCR is applied (daily 
average value):  
NH3 slip: < 30 – 50 mg/Nm3 
The ammonia slip depends on the initial NOx level and on the NOx abatement efficiency. For 
Lepol and long rotary kilns, the level may be even higher. 

1 2 . 2 . 5  S O x  e m i s s i o n s  
In order to reduce/minimise the emissions of SOx from the flue-gases of kiln firing and/or 
preheating/precalcining processes, BAT is to use one of the following techniques: 

 Absorbent addition: Absorbent addition is, in principle, applicable to all kiln systems, 
although it is mostly used in suspension preheaters. Lime addition to the kiln feed 
reduces the quality of the granules/ nodules and causes flow problems in Lepol kilns. 
For preheater kilns it has been found that direct injection of slaked lime into the flue-
gas is less efficient than adding slaked lime to the kiln feed 

 Wet scrubber: applicable to all cement kiln types with appropriate (sufficient) SO2 
levels for manufacturing the gypsum 

 
Depending on the raw materials and the fuel quality, levels of SOx emissions can be kept 
low not requiring the use of an abatement technique. 
If necessary, primary techniques and/or abatement techniques such as absorbent addition or 
wet scrubber can be used to reduce SOx emissions. 
Wet scrubbers have already been operated in plants with initial unabated SOx levels higher 
than 800 – 1,000 mg/Nm3. 
BAT-associated emission levels for SOx from the flue-gases of kiln firing and/or 
preheating/precalcining processes in the cement industry (daily average value): 
 
SOx expressed as SO2: < 50 – 400 mg/Nm3 

 The range takes into account the sulphur content in the raw materials.  
 For white cement and special cement clinker production, the ability of clinker to retain 

fuel sulphur might be significantly lower leading to higher SOx emissions. 

1 2 . 2 . 6  C O  e m i s s i o n s  a n d  C O  t r i p s  
In order to minimise the frequency of CO trips and keep their total duration to below 30 
minutes annually, when using electrostatic precipitators (ESPs) or hybrid filters, BAT is to 
use the following techniques in combination: 

 Manage CO trips in order to reduce the ESP downtime 
 Continuous automatic CO measurements by means of monitoring equipment with a 

short response time and situated close to the CO source 
 
For safety reasons, due to the risk of explosions, ESPs will have to shut down during 
elevated CO levels in the flue-gases. The following techniques prevent CO trips and, 
therefore, reduce ESP shutdown times: 

 control of the combustion process 
 control of the organic load of raw materials 
 control of the quality of the fuels and fuel feeding system. 

Disruptions predominantly happen during the start-up operation phase. For safe operation, 
the gas analysers for ESP protection have to be on-line during all operational phases and 
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the ESP downtime can be reduced by using a backup monitoring system maintained in 
operation. 
The continuous CO monitoring system needs to be optimised for reaction time and should 
be located close to the CO source, e.g. at a preheater tower outlet, or at a kiln inlet in the 
case of a wet kiln application. 
When hybrid filters are used, the grounding of the bag support cage with the cell plate is 
recommended. 

1 2 . 2 . 7  T o t a l  o r g a n i c  c a r b o n  e m i s s i o n s  ( T O C )  
In order to keep the emissions of TOC from the flue-gases of the kiln firing processes low, 
BAT is to avoid feeding raw materials with a high content of volatile organic compounds 
(VOC) into the kiln system via the raw material feeding route. 

1 2 . 2 . 8  H y d r o g e n c h l o r i d e  ( H C L )  a n d  h y d r o g e n f l u o r i d e  
( H F )  e m i s s i o n s  

In order prevent/reduce the emissions of HCl from flue-gases of the kiln firing processes, 
BAT is to use one or a combination of the following primary techniques: 

 Using raw materials and fuels with a low chlorine content 
 Limiting the amount of chlorine content for any waste that is to be used as raw 

material and/or fuel in a cement kiln 
 
The BAT-AEL for the emissions of HCl is <10 mg/Nm3, as the daily average value or 
average over the sampling period (spot measurements, for at least half an hour). 
 
In order to prevent/reduce the emissions of HF from the flue-gases of the kiln firing 
processes, BAT is to use one or a combination of the following primary techniques: 

 Using raw materials and fuels with a low fluorine content 
 Limiting the amount of fluorine content for any waste that is to be used as raw 

material and/or fuel in a cement kiln 
 
The BAT-AEL for the emissions of HF is <1 mg/Nm3, as the daily average value or average 
over the sampling period (spot measurements, for at least half an hour). 

1 2 . 2 . 9  P C D D / F  e m i s s i o n s  
In order to prevent emissions of PCDD/F or to keep the emissions of PCDD/F from the flue-
gases of the kiln firing processes low, BAT is to use one or a combination of the following 
techniques: 

 Carefully selecting and controlling of kiln inputs (raw materials), i.e. chlorine, copper 
and volatile organic compounds (generally applicable) 

 Carefully selecting and controlling kiln inputs (fuels), i.e. chlorine and copper 
(generally applicable) 

 Limiting/avoiding the use of wastes which contain chlorinated organic materials 
(generally applicable) 

 Avoid feeding fuels with a high content of halogens (e.g. chlorine) in secondary firing 
(generally applicable) 
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 Quick cooling of kiln flue-gases to lower than 200°C and minimising residence time of 
flue-gases and oxygen content in zones where the temperatures range between 300 
and 450°C (applicable to long wet kilns and long dry kilns without preheating. In 
modern preheater and precalciner kilns, this feature is already inherent) 

 Stop co-incinerating waste for operations such as start-ups and/or shutdowns 
(generally applicable) 

 
The BAT-AEL for the emissions of PCDD/F from the flue-gases of the kiln firing processes is 
<0,05 – 0,1 ng PCDD/F I-TEQ/Nm3, as the average over the sampling period (6 – 8 hours). 

1 2 . 2 . 1 0  M e t a l  e m i s s i o n s  
In order to minimise the emissions of metals from the flue-gases of the kiln firing processes, 
BAT is to use one or a combination of the following techniques: 

 Selecting materials with a low content of relevant metals and limiting the content of 
relevant metals in materials, especially mercury 

 Using a quality assurance system to guarantee the characteristics of the waste 
materials used 

 Using effective dust removal techniques  
 
BAT-associated emission levels for metals from the flue-gases of kiln firing processes 
average over the sampling period (spot measurements, for at least half an hour)) 
 
Hg: < 0,05 mg/Nm3 
Low levels have been reported based on the quality of the raw materials and the fuels. 
Values higher than 0,03 mg/Nm3 have to be further investigated. Values close to 0,05 
mg/Nm3 require consideration of additional techniques (e.g. lowering of the flue-gas 
temperature, activated carbon). 
Σ (Cd, Tl): < 0,05 mg/Nm3 
Low levels have been reported based on the quality of the raw materials and the fuels. 
Σ (As, Sb, Pb, Cr, Co, Cu, Mn, Ni, V): < 0,5 mg/Nm3 
Low levels have been reported based on the quality of the raw materials and the fuels. 

1 2 . 3  B e s t  a v a i l a b l e  t e c h n i q u e s  f o r  m o n i t o r i n g  
( i n c l .  d a t a  p r o c e s s i n g  a n d  r e p o r t i n g )  

Monitoring of operating, process, input and output parameters is a key element to efficiently 
operate and maintain an industrial installation, to control and optimise processes and to 
prove that input and output (i.e. emission) parameters are in line with limit or target values.  
Checking performance and taking corrective and preventive actions by monitoring and 
measurement is also part of Environmental Management Systems.  
Outside the industrial installation monitoring is required to identify the extent of 
environmental impacts of emissions on sensitive receptors (including air and water). 
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This section gives an overview of what is regarded Best Available Techniques for monitoring 
of parameters in waste incineration plants and cement kilns co-incinerating waste in EU 
Member States. Sources of information include:  

 Best available techniques (BAT) conclusions under Directive 2010/75/EU of the 
European Parliament and of the Council on industrial emissions for the production of 
cement, lime and magnesium oxide (http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=uriserv:OJ.L_.2013.100.01.0001.01.ENG)  

 Reference Document on the Best Available Techniques for Waste Incineration, August 
2006 (http://eippcb.jrc.ec.europa.eu/reference/BREF/wi_bref_0806.pdf) 20 

 Reference Report on Monitoring of Emissions to Air and Water from IED installations 
(http://eippcb.jrc.ec.europa.eu/reference/BREF/ROM/ROM_RFD_2017-06-05.pdf)  

 EU Directive on Industrial Emissions (2010/75/EC) (http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32010L0075)  

For detailed assessment it is recommended carefully studying the relevant sections of these 
documents, but also to use additional sources (e.g. international standards).  

1 2 . 3 . 1  W a s t e  I n c i n e r a t i o n  

12.3.1.1 BREF Waste Incineration 
Monitoring issues are addressed in various section of the BREF Waste Incineration (e.g. in 
sections 4.1, 4.2, 4.5 and 4.8) and in the chapter 5 (BAT).  
As a short summary, some relevant issues are copied here:  
Emissions to air 
The emission and performance levels associated with the use of BAT as given in this 
chapter 5 are, where appropriate, given with the reference conditions under which they 
apply, for example the relevant monitoring and sampling periods. For emissions to air the 
release concentrations stated are standardised at 11 % Oxygen, dry gas, 273K and 
101.3kPa.  
Information about continuous and discontinuous monitoring as well as the frequency of 
discontinuous monitoring can be found in Tables 5.2 and 5.3.  
Emissions to water 
Information about the sampling regime in Table 5.4 of the BREF.  
Combustion control 
17. the identification of a combustion control philosophy, and the use of key combustion 
criteria and a combustion control system to monitor and maintain these criteria within 
appropriate boundary conditions, in order to maintain effective combustion performance, as 
described in 4.2.6. Techniques to consider for combustion control may include the use of 
infrared cameras (see 4.2.7), or others such as ultra-sound measurement or differential 
temperature control. 

                                                
20 This document is currently under revision; by October 2017 the first draft of the revised document is public 

available (http://eippcb.jrc.ec.europa.eu/reference/BREF/WI/WI_5_24-05-2017_web.pdf). The final document 
– including the legally binding BAT conclusions – should be published by the end of 2018.  
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18. the optimisation and control of combustion conditions by a combination of: 
a. the control of air (oxygen) supply, distribution and temperature, including gas and oxidant 
mixing 
b. the control of combustion temperature level and distribution, and 
c. the control of raw gas residence time. 
Appropriate techniques for securing these objectives are described in: 
4.2.8 Optimisation of air supply stoichiometry 
4.2.9 Primary air supply optimisation and distribution 
4.2.11 Secondary air injection, optimisation and distribution 
4.2.19 Optimisation of time, temperature, turbulence of gases in the combustion zone, and 
oxygen concentrations 
4.2.4 Design to increase turbulence in the secondary combustion chamber 
19. in general it is BAT to use those operating conditions (i.e. temperatures, residence times 
and turbulence) as specified in Article 6 of Directive 2000/76. The use of operating 
conditions in excess of those that are required for efficient destruction of the waste should 
generally be avoided. The use of other operating conditions may also be BAT – if they 
provide for a similar or better level of overall environmental performance. For example, 
where the use of operational temperatures of below the 1100 °C (as specified for certain 
hazardous waste in 2000/76/EC) have been demonstrated to provide for a similar or better 
level of overall environmental performance, the use of such lower temperatures is 
considered to be BAT. 

12.3.1.2 Draft 1 of the revised BREF 
As mentioned in 12.1.4.2 Draft 1 of the revised BREF contains more detailed BATs for 
monitoring:  
Monitoring issues are addressed in chapter 5.1.2 of the First Draft, where a number of 
different BAT conclusions define monitoring requirements: 
BAT 3 Monitoring of energy efficiency 
BAT 4 Monitoring of key process parameters 
BAT 5 Monitoring of air emissions 
BAT 6 Appropriate emission monitoring during OTNOC 
BAT 7 Monitoring of water emissions 
BAT 8 Monitoring the organic carbon content of bottom ashes (which is an indicator of 

the quality of the combustion taking place in the incinerator) 
BAT 9 For hazardous waste incineration, monitoring of the destruction efficiency of 

persistent organic pollutants (POPs) 
The BAT 5 and BAT 7 name the standards that have to be applied (usually EN or EN ISO 
standards), the required monitoring frequency, and cross-references to other BAT 
conclusions that define the corresponding BAT-AELs for the respective pollutants. 
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Contrary to the recent BREF WI (2006), the reviewed BREF WI will consider only continuous 
mercury monitoring to be the state of the art. Discontinuous mercury monitoring is not seen 
as BAT any more. 
Concerning PCDD/F monitoring, there was a recent discussion within the TWG, if only 
discontinuous monitoring or also long-term sampling shall be regarded as state of the art. 

12.3.1.3 EU Directive on Industrial Emissions 
Monitoring as an essential part of the control system is particularly addressed in the 
Industrial Emission Directive (2010/75/EU – refer to Annex VI, part 6): 
Measurement techniques 

 Measurements for the determination of concentrations of air and water polluting 
substances shall be carried out representatively.  

 CEN-standards are used for sampling and analysis of all polluting substances 
including dioxins and furans as well as for the quality assurance of automated 
measuring systems and the reference measurement methods to calibrate them. If 
CEN standards are not available, ISO, national or other international standards which 
ensure the provision of data of an equivalent scientific quality shall apply;  

 Automated measuring systems are subject to control by means of parallel 
measurements with the reference methods at least once per year;  

 At the daily emission limit value level, the values of the 95 % confidence intervals of a 
single measured result do not exceed given percentages of the emission limit values; 

Carbon monoxide 10% 
Sulphur dioxide 20% 
Nitrogen dioxide 20% 

Total dust 30% 
Total organic carbon 30% 
Hydrogen chloride 40% 
Hydrogen fluoride 40% 

Periodic measurements of the emissions into air and water shall be carried out in accordance 
with the first two bulletpoints (see above). 

Measurements relating to air polluting substances 

 The following measurements relating to air polluting substances shall be carried out: 

o continuous measurements of the following substances: NOx, provided that 
emission limit values are set, CO, total dust, TOC, HCl, HF, SO2; 

o continuous measurements of the following process operation parameters: 
temperature near the inner wall or at another representative point of the 
combustion chamber as authorised by the competent authority, concentration 
of oxygen, pressure, temperature and water vapour content of the waste gas; 

o at least two measurements per year of heavy metals and dioxins and furans; 
one measurement at least every 3 months shall, however, be carried out for the 
first 12 months of operation. 
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 The residence time as well as the minimum temperature and the oxygen content of 
the waste gases shall be subject to appropriate verification, at least once when the 
waste incineration plant or waste co-incineration plant is brought into service and 
under the most unfavourable operating conditions anticipated. 

 The continuous measurement of HF may be omitted if treatment stages for HCl are 
used which ensure that the emission limit value for HCl is not being exceeded. In that 
case the emissions of HF shall be subject to periodic measurements as laid down in 
the first bullet point. 

 The continuous measurement of the water vapour content shall not be required if the 
sampled waste gas is dried before the emissions are analysed. 

 The competent authority may decide not to require continuous measurements for 
HCl, HF and SO2 in waste incineration plants or waste co-incineration plants and 
require periodic measurements as set out in the first bullet point or no measurements 
if the operator can prove that the emissions of those pollutants can under no 
circumstances be higher than the prescribed emission limit values. 

 The competent authority may decide not to require continuous measurements for 
NOx and require periodic measurements as set out in the first bullet point in existing 
waste incineration plants with a nominal capacity of less than 6 tonnes per hour or in 
existing waste co-incineration plants with a nominal capacity of less than 6 tonnes 
per hour if the operator can prove on the basis of information on the quality of the 
waste concerned, the technologies used and the results of the monitoring of 
emissions, that the emissions of NOx can under no circumstances be higher than the 
prescribed emission limit value. 

 The competent authority may decide to require one measurement every 2 years for 
heavy metals and one measurement per year for dioxins and furans in the following 
cases: 

o the emissions resulting from co-incineration or incineration of waste are under 
all circumstances below 50 % of the emission limit values; 

o the waste to be co-incinerated or incinerated consists only of certain sorted 
combustible fractions of non-hazardous waste not suitable for recycling and 
presenting certain characteristics, and which is further specified on the basis of 
the assessment referred to in the point below; 

o the operator can prove on the basis of information on the quality of the waste 
concerned and the monitoring of the emissions that the emissions are under all 
circumstances significantly below the emission limit values for heavy metals 
and dioxins and furans. 

 The results of the measurements shall be standardised using the standard oxygen 
concentrations mentioned in Part 3 or calculated according to Part 4 and by applying 
the formula given in Part 7.  
When waste is incinerated or co-incinerated in an oxygen-enriched atmosphere, the 
results of the measurements can be standardised at an oxygen content laid down by 
the competent authority reflecting the special circumstances of the individual case. 
When the emissions of polluting substances are reduced by waste gas treatment in a 
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waste incineration plant or waste co-incineration plant treating hazardous waste, the 
standardisation with respect to the oxygen contents provided for in the first 
subparagraph shall be done only if the oxygen content measured over the same 
period as for the polluting substance concerned exceeds the relevant standard 
oxygen content. 

General requirements 

 The competent authority determines the location of the sampling or measurement 
points to be used for monitoring of emissions;  

 All monitoring results are recorded, processed and presented in such a way as to 
enable the competent authority to verify compliance with the operating conditions and 
emission limit values which are included in the permit. 

Formula to calculate the emission concentration at the standard percentage oxygen 
concentration (Annex 6, Part 7) 
The results of the measurements shall be standardised using standard oxygen 
concentrations set by national Laws and by applying the following formula: 

 
ES = calculated emission concentration at the standard percentage oxygen concentration 
EM = measured emission concentration 
OS = standard oxygen concentration 
OM = measured oxygen concentration 

Emissions to water 
Regarding water polluting substances the following measurements shall be carried out at the 
point of waste water discharge: 

 continuous measurements of pH, temperature and flow; 
 spot sample daily measurements of total suspended solids or measurements of a 

flow proportional representative sample over a period of 24 hours; 
 at least monthly measurements of a flow proportional representative sample of the 

discharge over a period of 24 hours of Hg, Cd, TI, As, Pb, Cr, Cu, Ni and Zn; 
 at least every 6 months measurements of dioxins and furans; however, one 

measurement at least every 3 months shall be carried out for the first 12 months of 
operation. 

Where the waste water from the cleaning of waste gases is treated on site collectively with 
other on-site sources of waste water, the operator shall take the measurements: 

 on the waste water stream from the waste gas cleaning processes prior to its input 
into the collective waste water treatment plant; 

 on the other waste water stream or streams prior to its or their input into the collective 
waste water treatment plant; 
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 at the point of final waste water discharge, after the treatment, from the waste 
incineration plant or waste co-incineration plant. 

1 2 . 3 . 2  C e m e n t  k i l n s  c o - i n c i n e r a t i n g  w a s t e  ( s o u r c e :  
B A T - c o n c l u s i o n s  f o r  t h e  p r o d u c t i o n  o f  c e m e n t ,  
l i m e  a n d  m a g n e s i u m  o x i d e )  

This section gives a summary of Best Available Techniques for monitoring waste co-
incineration in cement kilns as described in the document “Best available techniques (BAT) 
conclusions under Directive 2010/75/EU of the European Parliament and of the Council on 
industrial emissions for the production of cement, lime and magnesium oxide European 
Document”. 
Please note that the document describes a large number of Best Available Techniques for 
the production of cement clinker, which are not (directly) associated with co-incineration of 
waste (e.g. related to energy efficiency or dust emissions from mills and storage silos) and 
are not copied in this annex. For further information, please refer to the original document. 
The reader is also advised to carefully read the introductory section of the above mentioned 
document, which describes the scope and relevent definitions used for the purpose of these 
BAT conclusions. 

12.3.2.1 General considerations 

 Averaging periods and reference conditions for air emissions 

Emission levels associated with the best available techniques (BAT-AELs) given in these 
BAT conclusions refer to standard conditions: dry gas at a temperature of 273 K, and a 
pressure of 1,013 hPa. 

 Values given in concentrations apply under the following reference conditions: 
o Cement industry: 10 % oxygen by volume 
o Non-kiln activities: No correction for oxygen 
o Note: auxilliary boilers for the generation of electricity or heat are not covered by 

the above mentioned document; thus, reference oxygen content has to be defined 
for specific cases 

 For averaging periods the following definitions apply: 

Daily average value: Average value over a period of 24 hours measured by the continuous 
monitoring of emissions 
Average over the sampling period: Average value of spot measurements (periodic) of at 
least 30 minutes each, unless otherwise stated 

 Conversion to reference oxygen concentration 
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The formula for calculating the emissions concentration at a reference oxygen level is shown 
below: 

 
ES = calculated emission concentration at the standard percentage oxygen concentration 
EM = measured emission concentration 
OS = standard oxygen concentration 
OM = measured oxygen concentration 

12.3.2.2 General primary techniques 
In order to reduce emissions from the kiln and use energy efficiently, BAT is to achieve a 
smooth and stable kiln process, operating close to the process parameter set points by using 
the following techniques: 

a) Process control optimisation, including computer-based automatic control 
b) Using modern, gravimetric solid fuel feed systems 

 
In order to prevent and/or reduce emissions, BAT is to carry out a careful selection and 
control of all substances entering the kiln. Careful selection and control of substances 
entering the kiln can reduce emissions. The chemical composition of the substances and the 
way they are fed in the kiln are factors that should be taken into account during the selection. 
Substances of concern may include the substances relevant for the control of the waste 
quality and emissions and process parameters. 
 
Waste quality control 
In order to guarantee the characteristics of the wastes to be used as fuels and/or raw 
materials in a cement kiln and reduce emissions, BAT is to apply the following techniques: 

a) Apply quality assurance systems to guarantee the characteristics of wastes and to 
analyse any waste that is to be used as raw material and/or fuel in a cement kiln for:  

I. constant quality  
II. physical criteria, e.g. emissions formation, coarseness, reactivity, burnability, 

calorific value  
III. chemical criteria, e.g. chlorine, sulphur, alkali and phosphate content and 

relevant metals content 
b) Control the amount of relevant parameters for any waste that is to be used as raw 

material and/or fuel in a cement kiln, such as chlorine, relevant metals (e.g. 
cadmium, mercury, thallium), sulphur, total halogen content 

c) Apply quality assurance systems for each waste load 
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Monitoring of process parameters and emissions 
BAT is to carry out the monitoring and measurements of process parameters and emissions 
on a regular basis and to monitor emissions in accordance with the relevant EN standards 
or, if EN standards are not available, ISO, national or other international standards that 
ensure the provision of data of an equivalent scientific quality, including the following: 

 Continuous measurements of process parameters demonstrating the process 
stability, such as temperature, O2 content, pressure and flowrate (generally 
applicable) 

 Monitoring and stabilising critical process parameters, i.e. homogenous raw material 
mix and fuel feed, regular dosage and excess oxygen (generally applicable) 

 Continuous measurements of NH3 emissions when SNCR is applied (generally 
applicable) 

 Continuous measurements of dust, NOx , SOx , and CO emissions (applicable to kiln 
processes) 

 Periodic measurements of PCDD/F and metal emissions (applicable to kiln 
processes) 

 Continuous or periodic measurements of HCl, HF and TOC emissions (applicable to 
kiln processes) 

 Continuous or periodic measurements of dust (applicable to non-kiln activities. For 
small sources (< 10,000 Nm3/h) from dusty operations other than cooling and the 
main milling processes, the frequency of measurements or performance checks 
should be based on a maintenance management system). 

1 2 . 4  G u i d e l i n e s  o n  i n p u t  c o n t r o l  a n d  r e p o r t i n g  o n  
w a s t e  i n p u t  

For cement kilns co-incinerating waste information on waste quality control can be found in 
12.3.2.2. 
 
It should be noted that in some EU Member States (e.g. in Austria) specifications for waste 
which is incinerated in co-incineration plants (such as cement kilns) are laid down in a 
generally binding Ordinance. Such specifications include limit values for waste fuels used in 
cement plants as well as specifications on sampling schedules and sampling and 
performance of the analyses. Reference is given to the European Standard BS EN 
15442:2011: Solid recovered fuels. Methods for sampling. 

1 2 . 4 . 1  B R E F  W a s t e  I n c i n e r a t i o n  
Regarding Waste Incineration Plants specific information on quality control of incoming 
waste is given in the BREF WIP, in particular in section 4.1.3 (for more information please 
refer to the BREF WIP). Conditions related to BAT are given in section 5, bullet-point 4: 
 
4. to establish and maintain quality controls over the waste input, according to the types of 
waste that may be received at the installation, as described in: 
4.1.3.1 Establishing installation input limitations and identifying key risks, and 
4.1.3.2 Communication with waste suppliers to improve incoming waste quality control, and 
4.1.3.3 Controlling waste feed quality on the incinerator site, and 
4.1.3.4 Checking, sampling and testing incoming wastes, and 
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4.1.3.5 Detectors for radioactive materials. 

1 2 . 4 . 2  D r a f t  1  o f  t h e  r e v i s e d  B R E F  
BAT 10. In order to improve the overall environmental performance of the incineration plant, 
as part of the waste stream management plan (see BAT 1), BAT is to use all of the 
techniques (a) to (d) given below, and, where relevant, also techniques (e) and (f). 
 
Table 29: BAT for improving the environmental performance of the incineration plant 

 
BAT 12. In order to improve the overall environmental performance, BAT is to monitor the 
waste deliveries as part of the waste acceptance procedures (see BAT 10). Regarding 
municipal solid waste and other non-hazardous waste this includes the following (please 
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note: detailed information is found in Sections 4.2.3.1, 4.2.3.2, 4.2.3.3, 4.2.3.4, 4.2.3.5 of 
D1): 

 Radioactivity detection 
 Weighing of the waste deliveries 
 Visual inspection 
 Periodic sampling of individual deliveries and analysis of key properties/substances 

(e.g. calorific value, content of halogens and metals/metalloids). For municipal solid 
waste, this involves separate unloading. 

1 2 . 5  L e g a l  F r a m e w o r k  i n  t h e  E U  

1 2 . 5 . 1  E n v i r o n m e n t a l  I m p a c t  A s s e s s m e n t  
D i r e c t i v e ( 2 0 1 1 / 9 2 / E U )  

The Environmental Impact Assessment (Directive on the assessment of the effects of certain 
public and private projects on the environment, 2011/92/EU) shall identify, describe and 
assess the direct and indirect effects of a Waste Incineration Plant or a Waste Co-
incineration Plant on the following factors:  

 Human beings, fauna and flora;  
 Soil, water, air, climate and the landscape;  
 Material assets and the cultural heritage;  
 The interaction between the factors referred to above. 

The information to be provided by the project proponent of a Waste Incineration Plant or 
Waste Co-incineration Plant shall include at least:  

 A description of the project comprising information on the site, design and size of the 
project;  

 A description of the measures envisaged in order to avoid, reduce and, if possible, 
remedy significant adverse effects;  

 The data required to identify and assess the main effects which the project is likely to 
have on the environment;  

 An outline of the main alternatives studied by the project proponent and an indication 
of the main reasons for his choice, taking into account the environmental effects;  

 A non-technical summary of the information referred to above. 

The procedure of an EIA is a complex and time-consuming one, it`s length and process 
depend on the complexity of the project and the impacts it may have on the environment. It 
includes designation of concerned authorities, handling of application documents, public 
information, public participation, writing expert opinions, public hearings and oral 
negotiations, the consenting process and the process of challenging the EIA-consent. 
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1 2 . 5 . 2  E U  D i r e c t i v e  o n  i n d u s t r i a l  e m i s s i o n s  
( 2 0 1 0 / 7 5 / E U )  

To obtain a construction and operating permit in line with the EU Directive on industrial 
emissions (2010/75/EU) operators of a Waste Incineration Plant or Waste Co-incineration 
Plant are obliged to submit a permit application to the competent authority, which contains at 
least a description of the following:  

 The installation and its activities; 
 The raw and auxiliary materials, other substances and the energy used in or 

generated by the installation; 
 The sources of emissions from the installation; 
 The conditions of the site of the installation; 
 Where applicable, a baseline report on soil and groundwater; 
 The nature and quantities of foreseeable emissions from the installation into each 

medium as well as identification of significant effects of the emissions on the 
environment; 

 The proposed technology and other techniques for preventing or, where this is not 
possible, reducing emissions from the installation; 

 The recovery of heat generated during the waste-incineration or waste co-
incineration process through the generation of heat, steam and/or power 

 Measures for the prevention, preparation for re-use, recycling and recovery of waste 
and residues generated by the installation; 

 Proper disposal of residues which cannot be prevented, reduced or recycled 
 Further measures planned to comply with the general principles of the basic 

obligations of the operator regarding preventive measures, application of best 
available techniques, waste generation, energy efficiency, prevention of accidents 
and cessation of operation; 

 Measures planned to monitor emissions into the environment; 
 The main alternatives to the proposed technology, techniques and measures studied 

by the applicant in outline. 
 A non-technical summary of the details referred to above. 
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The permit for a Waste Incineration Plant or Waste Co-incineration Plant itself shall include 
all measures necessary for compliance with the requirements described above and in 
particular:  

 Emission limit values based on best available techniques for all relevant pollutants 
and pollutants which are likely to be emitted (including into water);  

 A list of all types of waste, which may be treated using at least the types of waste set 
out in the European Waste List and containing information on the quantity of each 
type of waste, where appropriate; 

 The total waste incinerating capacity of the plant; 
 The requirements for the pH, temperature and flow of wastewater discharges; 
 Appropriate requirements ensuring protection of the soil and groundwater and 

measures concerning the monitoring and management of waste generated by the 
installation; 

 Suitable emission monitoring requirements specifying measurement methodology, 
frequency and evaluation procedure; 

 An obligation to supply the competent authority regularly, and at least annually, with 
information on the basis of results of emission monitoring and other required data 
that enables the competent authority to verify compliance with the permit conditions;  

 Appropriate requirements for the regular maintenance and surveillance of measures 
taken to prevent emissions to soil and groundwater and appropriate requirements 
concerning the periodic monitoring of soil and groundwater in relation to relevant 
hazardous substances likely to be found on site and having regard to the possibility 
of soil and groundwater contamination at the site of the installation; 

 Measures relating to conditions other than normal operating conditions such as start-
up and shut-down operations, leaks, malfunctions, momentary stoppages and 
definitive cessation of operations; 

 The maximum permissible period of any technically unavoidable stoppages, 
disturbances, or failures of the purification devices or the measurement devices, 
during which the emissions into the air and the discharges of wastewater may exceed 
the prescribed emission limit values. 

 Provisions on the minimisation of long-distance or trans-boundary pollution; 
 Conditions for assessing compliance with the emission limit values or a reference to 

the applicable requirements specified elsewhere. 
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Figure 4: Content of a permit for a waste incineration plant 

 

It should be highlighted that for hazardous wastes to be incinerated or co-incinerated 
additional requirements are set by EU Directive on Industrial Emissions. 
Where an environmental quality standard requires stricter conditions than those achievable 
by the use of the best available techniques, additional measures shall be included in the 
permit, without prejudice to other measures which may be taken to comply with 
environmental quality standards. 
The Waste Incineration Plant or Waste Co-incineration Plant shall under no circumstances 
continue to incinerate waste for a period of more than 4 hours uninterrupted where emission 
limit values are exceeded. The cumulative duration of operation in such conditions over 1 
year shall not exceed 60 hours. 
In the case of a breakdown, the operator shall reduce or close down operations as soon as 
practicable until normal operations can be restored. 
Monitoring requirements are summarised in 12.3.1.3. 
Another important stipulation refers to combustion temperature and residence time: Waste 
Incineration Plants and Waste Co-incineration Plants shall be designed, equipped, built and 
operated in such a way that the gas resulting from the incineration of waste is raised, after 
the last injection of combustion air, in a controlled and homogeneous fashion and even 
under the most unfavourable conditions, to a temperature of at least 850°C for at least two 
seconds. 
The residence time as well as the minimum temperature and the oxygen content of the 
waste gases shall be subject to appropriate verification, at least once when the waste 
incineration plant or waste co-incineration plant is brought into service and under the most 
unfavourable operating conditions anticipated. 
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Each combustion chamber of a waste incineration plant shall be equipped with at least one 
auxiliary burner. This burner shall be switched on automatically when the temperature of the 
combustion gases after the last injection of combustion air falls below the temperatures set 
out above (exemptions may be granted by the competent authority under certain conditions). 
Waste feeding shall be prevented in the following cases:  

 At start-up, until the temperature set out above is reached; 
 Whenever the temperature set out above is not maintained; 
 Whenever the continuous measurements show that any emission limit value is 

exceeded due to disturbances or failures of the waste gas cleaning devices. 

It has to be ensured that waste incineration plants or waste co-incineration plant are 
operated and controlled by a natural person who is competent to manage the plant. 
Waste delivery and reception shall be performed to prevent or to limit as far as practicable 
the pollution of air, soil, surface water and groundwater as well as other negative effects on 
the environment, odours and noise, and direct risks to human health. The operator shall 
determine the mass of each type of waste, prior to accepting the waste at the waste 
incineration plant or waste co-incineration plant (when hazardous waste is (co-) incinerated 
further requirements are given). 
Further it has to be ensured that the operator informs the competent authority of any planned 
change in the nature or functioning, or an extension of the installation, which may have 
consequences for the environment. Where appropriate, the competent authority shall update 
the permit. 
Permit conditions shall be periodically updated to ensure a high level of environmental 
protection. 
Waste Incineration Plants and Waste Co-incineration Plants shall be regularly inspected by 
the competent authority addressing the examination of the full range of relevant 
environmental effects from the installations concerned. It shall be ensured that the operator 
of a Waste Incineration Plant and Waste Co-incineration can afford the competent 
authorities all necessary assistance to enable those authorities to carry out site visits, to take 
samples and to gather any required information. 
In case of serious environmental complaints, serious environmental accidents, incidents and 
occurrences of non-compliance Non-routine environmental inspections shall be carried out.  
Following each site visit, the competent authority shall prepare a report describing the 
relevant findings regarding compliance of the installation with the permit conditions and 
conclusions on whether any further action is necessary. This report shall be notified to the 
operator and shall be made publicly available by the competent authority. 
IED contains ELVs for pollutants into air and water as well as detailed rules for assessing 
compliance – both for waste incineration and for waste co-incineration plants. 
Emission limit Values for pollutants into air from waste incineration are given in the table 
below. 
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Table 30: ELVs for pollutants from waste incineration as defined by the EU Industrial Emissions Directive 
(2010/75/EU) 

Pollutant Emission Limit Value - daily 
average value (mg/Nm3) 

Emission Limit Value - half 
hourly average value A 

(mg/Nm3)21 

Emission Limit Value – half 
hourly average value B 

(mg/Nm3)22 

Dust 10 30 10 

SO2 50 200 50 

NOx 200 400 200 

TOC 10 20 10 

HCl 10 60 10 

HF 1 4 2 

CO 50 100  

All emission limit values shall be calculated at a temperature of 273,15 K, a pressure of 
101,3 kPa and after correcting for the water vapour content of the waste gases. They are 
standardised at 11% oxygen. 
Table 31: ELVs for pollutants from waste incineration as defined by the EU Industrial Emissions Directive 

(2010/75/EU) 

Pollutant Emission Limit Value - sampling period (mg/Nm3) 

Cd and Tl (plus compounds) 0,05 

Hg and compounds 0,05 

Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V (plus 
compounds) 

0,5 

Dioxins and furans  0,1 (ng/Nm3) 

All emission limit values shall be calculated at a temperature of 273,15 K, a pressure of 
101,3 kPa and after correcting for the water vapour content of the waste gases. They are 
standardised at 11% oxygen. 

                                                
21A: none of the half hourly average values exceeds the ELV 
22B: 97% of the half-hourly average values over the year do not exceed the ELV 
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Bottom ash shall be separately managed from fly ash and other flue gas treatment residues, 
so as to avoid contamination of the bottom ash and thereby improve the potential for bottom 
ash recovery.  
Boiler ash may have similar or very different levels of contamination than bottom ash 
(according to local operational, design and waste specific factors) – it is therefore good 
practice to assess the levels of contaminants in the boiler ash, and to assess whether 
separation or mixing with bottom ash is appropriate.  
It is good practice to separate ferrous and non-ferrous metals from bottom ash as far as 
practicably and economically viable, for their recovery. 
Bottom ash should be treated (either on or off-site), by a suitable combination of: 

 dry bottom ash treatment with or without ageing, 

 wet bottom ash treatment, with or without ageing, 

 thermal treatment, 

 screening and crushing 
to the extent that is required to meet the specifications set for its use or at the receiving 
treatment or disposal site e.g. to achieve a leaching level for metals and salts that is in 
compliance with the local environmental conditions at the place of use. 
Residues from flue gas cleaning should be treated to the extent required to meet the 
acceptance requirements for the waste management option selected for them.  
Further requirements and conditions, which the authority shall/may include in the permit for a 
waste incineration plant can be found in the Reference Document on the Best Available 
Techniques for Waste Incineration; EU August 2006). Note: this document is currently under 
revision, the revised version will follow the rules of the IED, it`s publication is expected in 
2018. 
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As regards co-incineration of waste in cement kilns the EU Directive on Industrial emissions 
stipulates ELVs as well: 
Table 32: ELVs for pollutants for cement klins co-incinerating waste as defined by the EU Industrial 

Emissions Directive (2010/75/EU) 

Pollutant Emission Limit Value - daily average 
value (mg/Nm3) 

Dust 30 
HCl 10 
HF 1 
NOx 5001 

Cd + Tl 0.05 
Hg 0.05 

Sb, As, Pb, Cr, Co, Cu, Mn, 
Ni, V  

0.5 

Dioxins and furans  0,1 (ng/Nm3) 
SO2 50 
TOC 10 

All emission limit values shall be calculated at a temperature of 273,15 K, a pressure of 
101,3 kPa and after correcting for the water vapour content of the waste gases. They are are 
standardised at 10% oxygen. 
1 Until 1 January 2016, the competent authority may authorise exemptions from the limit 
value for NOx for Lepol kilns and long rotary kilns provided that the permit sets a total 
emission limit value for NOx of not more than 800 mg/Nm3 
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1 2 . 6  C h e c k l i s t  –  d r a f t  v e r s i o n  

Below, the first draft of a checklist is provided, which is based on both the structure and 
proposed content of these guidelines and similar checklist used for EIA evaluations in 
Austria. Such a checklist is mainly intended for use within MoE but is of help also for the 
project proponents and consultants. This checklist should be updated whenever the 
guidelines are adapted; but an update might also be necessary due to experience gained 
during the EIA process for a WI plant. 

Description of the physical characteristics of the entire project, including the need for land during construction and 
operation  

Is the purpose of the project explained?  
Are the whole facility and the whole process covered by the EIA?   
Is there information on the required infrastructure and additional infrastructure, which is required by the 
project? 

 

Are there true-to-scale maps showing the infrastructure and various auxiliary facilities?  
Are the location, type and scope of the project described and documented in the form of plans and / or 
maps? 

 

Is the material flow in the waste incineration plant described properly  
Is there information on the duration of the construction phase, the operational phase and, if necessary, 
the demolition phase? 

 

Is there a schedule for these phases?  
Is the construction of the waste incineration plant described?  
Are the techniques used in the waste incineration plant described?  
Which national and international laws and standards have been used for the waste incineration (and 
waste management) regime? 

 

Is there any information regarding the relationship with other projects that do not fall within the scope of 
the waste incineration plant? 

 

Description of the most important characteristics of the processes, and the type and quantity of materials used  
Is there information regarding the type and quantity of materials needed during the construction phase? 
This concerns e.g. a possible later demolition or use of secondary raw materials 

 

Is there data and information regarding the emissions of air pollutants during the construction phase? 
(Focus should be on those phases when the highest emissions are expected) 

 

Are all sources covered (for both construction and operation phase), also fugitive sources?  
Is there information regarding the type and quantity of materials needed during the operation phase?  
Is there information on the essential characteristics of the whole waste incineration process? 
Waste input 
Waste delivery 
Waste acceptance procedure 
Waste storage, dosing and feeding system 
Boiler and production 
Flue gas treatment 
Residues and waste streams (ashes, waste water) 

 

Is there information about the transport of the waste and the required materials in the operating phase? Is 
there information about the number of trips, trucks used, operation hours and routes? 

 

Are there any estimates as to the number of employees?  
Nature and quantity of emissions (water, air, soil, noise, vibrations, light, heat, radiation, etc.) and expected 
residues during construction and operation 

Is there data and information on emissions during the construction phase to all relevant media?  
Is there data and information on emissions during the operation phase of all relevant pollutants and 
parameters to all relevant media? 

 

Is there data and information on residues (mainly ashes) during the operation phase?  
Is there data and information on how much hazardous waste (e.g. fly ash) will be accrue, how it will be  
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handled and where it will be deposited? 
Are the relevant emission limit values quoted (details of national and in case no national standards are 
available: international regulations, standards or directives, etc.)? 

 

Energy demand and energy efficiency 
Is information and data on the energy demand (electricity, heat, fuels) of the process and the waste 
incineration plant as whole available? 

 

Is information and data on the electric power generation available (maximum, actual)?  
Is information and data on thermal energy processes (heating and cooling; district heating / cooling) 
available? 

 

Is information and data on the energy efficiency (energy balances, boiler efficiency, plant efficiency, 
circulated energy) available? 

 

Is data on the annual fuel use provided?  
Is data and information on the energy substitution potential provided?  

Duration of the project, aftercare  
Is there information on the intended duration of the project?  
Is there information on the intended process for aftercare?  

Monitoring and reporting  
Are measures taken for monitoring and reporting?   
Are the reporting requirements of the MoE fulfilled?   

Alternatives (if applicable)  
Is there any information about alternative solutions considered in early project phases (e.g. regarding the 
location, route variants, technology)? 

 

Is the reasoning of the decision-making for the project sufficiently and plausibly presented, especially 
what role environmental factors played? 

 

Description of the environment potentially affected by the project 
Is the current state of the physical and chemical, the biological and the socio-economic environment 
described for all relevant aspects? Are maps shown to provide for an overview?  

 

Is there a description of environmental standards breached in project area?  
Is information given on the methods of determining the current state of the environment?  
Is the data and information provided representative for the foreseen location of the project?  

Description of the potential significant impact of the project on the environment 
Is the impact (negative and positive) on the environment (physical, chemical, biological, socio-economic) 
of the project described and shown for all relevant aspects, for both the construction and the operation 
phase? 

 

Is there a quantification of critical impacts and a comparison to national standards (and international 
standards, if appropriate), taking into account the description of the current state of the environment? 

 

Is there a clear description and justification which impacts are of significance and which are not?  
Is information given on the methods of determining the impact on the environment?  
Is information given whether these methods have been validated and are suitable for the specific 
situation? 

 

Is there a clear description of which measures have been included in determining the impact?  
Are emergencies or other deviations from normal operation (such as equipment failure or exceptional 
environmental conditions), be considered? 

 

Are findings of no significant impacts for certain topics substantiated?  
Environmental Management Plan (EMP) 

Has the prevention or reduction of significant adverse environmental impacts been considered and, 
where appropriate, measures proposed to successfully counteract these effects (both for the construction 
and operation phase)? 

 

Are the measures to prevent or reduce significant environmental impacts clearly described in the form 
required and assessed? Is all necessary information provided? 

 

Are the impacts of the measures quantified?  
Are the reasons for choosing one or the other measure to avoid or reduce significant environmental 
effects provided and justified? Do these measures correspond to the state of the art? 

 

Is it clearly stated whether the measures are obligatory?  



This project is funded  
by the European Union 

Support to Reforms – Environmental 
Governance, Beirut, Lebanon 

(Contract No: ENPI/2011/022-757) A project implemented by a  
GFA Consulting Group led consortium 

 

 
 

STE Report - Guideline Environmental Impact Assessments for Waste 
Incineration and Waste Co-incineration 141 

 

Integrative overall assessment 
Are the project-related environmental impacts presented in the sense of an integrative overall 
assessment brought together by linking actual status, effects and measures and the residual burden 
assessed? 

 

General summary of the information 
Does the summery include a brief description of: 
- the project, 
- tested alternative solutions 
- the current state of the environment 
- the likely impact on the environment 
- measures to prevent the impact and avoid significant effects 
- the monitoring and reporting regime 

 

Does the executive summary contain the essential results and the main aspects of the information 
provided by the EIA? 

 

Is there a list of the main literature used for the EIA?   
Brief statement of any difficulties (in particular technical gaps or missing data)  

Is there a reference to missing data, technical gaps or any other difficulties, and how these were 
handled? 

 

Is there a prediction how these will impact on the findings?  
Validation and description of methods 

Is the way in which the different parameters (e.g. amount of waste, emissions) were estimated 
comprehensible? 

 

Are the data used to present the current situation sufficient, are they clearly described and are their 
sources clearly comprehensible? 

 

Are the methods chosen for investigating the current state of the environment appropriate for the size 
and complexity of the project? 

 

Are local, regional and national strategies considered and other relevant data needed to forecast future 
environmental conditions? 

 

Are the data used to estimate the extent and level of significant effects sufficient for this purpose, are 
they clearly described and are their sources clearly comprehensible? 

 

Is an estimate of the degree of reliability of the results given together with quantitative predictions about 
the effects? 
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ى ا
خر

� الا
د 

وا
لم

ي ا
 ه

ت
ونا

مك
 ال

ذه
ه

 .(
ية

ضو
لع

ت ا
ايا

نف
وال

ت 
قيا
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إ
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ح
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-
-
-
-

-

 على تحتوي منفصلة أجزاء إلى تفضي قد التدوير إعادة فيها عمليات بما اللاحقة العمليات فإنّ  الأول (أ)، الملحق في الواردة بالمواد التلوث من منخفض مستوى البداية في وُجد وإن حتى أنهّ لاحظ 
  .الأول (أ) الملحق في الواردة المواد تلك من كبيرة تركيزات

  خطرة. بضاعة الزنك رماد عدم اعتبار وجوب على تنص والتنمية للتجارة المتحدة الأمم مؤتمر عن صادرة توصية وهنالك حالياً  للاستعراض الزنك رماد حالة تخضع 



//

.الكهربائية الطاقة توليد عن الناشئة الخردة القيد هذا يتضمن لا
.الكبرى التركيب إعادة عمليات تشمل ولا التحسين أو التجديد أو الإصلاحي الاستخدام إعادة تشمل قد
.نفايات المباشر الاستخدام لإعادة الموجهة المواد تعتبر لا البلدان، بعض في
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//
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-
-
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-
-
-
-
-
-
-
-
-
-
-
-
-
-

.أكثر أو كلغم/ملغم  50إلى البنزوبيرين تركيز مستوى يصل ألا ينبغي
.كاملة بصورة مبلمرة الخردة هذه أن المفهوم من
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-

 المدُْخَل هذا من مستثناة الاستهلاك بعد ما نفايات 
 النفايات خلط يجب لا -
المكشوف الحرق ممارسات على المترتبة المشكلات مراعاة -
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