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NLAP _ 2MWPP is a waste to energy mobile power plant that work on incineration
technology. It is a waste treatments technology that involves burning commercial,
residential and hazardous waste. Incineration converts discarded materials, including
paper, plastics and food scarps into bottom ash, flash, combustion gases, air pollutant,

wastewater, wastewater treatments sludge and heat. Figurel

Waste to energy (WTE is now an available and well-known procedure to treat a very

wide range of waste.

The WTE sector has undergone a rapid technological development over last 10 to 15
years. This change has been driven in order to control industries policies, and in
particular, imposing limits on pollutants produced by individual installation. A
continual process development is ongoing: at the moment, the sector is exploiting
techniques which aims to limit costs and to improve environmental performance. The
intention of waste incineration is to treat wastes so as to reduce their volume and
hazard, destroying potentially harmful substances that are, or maybe, released during
incineration. Incineration processes allow not only recovering energy but also mineral
and/or chemical content from waste. Basically, waste incineration is the oxidation of the
combustible materials contained in the waste. Waste is generally a highly heterogeneous
material, consisting essentially of organic substances, minerals, metals and water. The

incineration produces flue-gases whose energy is in the form of heat. The organic fuel
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substances in the waste burns once the necessary ignition temperature is reached and

there is enough oxygen. In this condition the combustion process takes place.

Referring to 2011, among the 27 European Member States (MS), the amount of
Municipal Solid Waste (MSW suitable for thermal waste treatment is approximately
253 mi8llion tons. The scale of use of incineration as a waste management technique
(i.e. percent of solid waste treated via incineration) varies approximately 20%. The
target of thermal treatment is to provide an overall environmental impact reduction that
might arise from the waste. WTE usually includes a complex set of interacting technical
components which, when considered together, effect an overall treatment pf the waste.

Each of these components has a slightly different main purpose, the main one as below:

e Volume reduction of residues and destruction of organic substances

e Evaporation of water to recover energy.

e Evaporation of volatile heavy metals and inorganic salts.

e Production of potentially slag.

e Removal and concentration of volatile heavy metals and inorganic matter into

solid residues.

According to the New York Times, modern incineration plants are so clean that “many
times more dioxin is now released from home fireplaces and backyard barbecues than

from incineration”.

According to the German Environment Ministry, “because of stringent regulations,
waste incineration plants are no significant in terms of emissions of dioxins, dust, and

heavy metals”.
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2.2 Incineration ruminant (fly and ashes) are recycle. Waste water is
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Waste material cycle

The project can be classified into 5 different phases/stages as follows:
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e Site preparation

e Waste management

e Incineration + boiler + filter system

e Output (Ashes) Management/ supplementary services

e Process control system PCS

2.3.1 Site preparation

NH, Water
e e A T
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91165ty | SNCR precipitaror filter
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Incinerator (Burning chamber) and filters

The municipality needs to provide the above land to install the power plant. Border
concrete wall is build surrounding the plant where proper security is required.

2.3.2 Waste management

A sorting room to eliminate glass, metals and batteries from other waste that will be
incinerate. It is important to sort the waste to be sure the efficiency is suitable to
generate thermal power.
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Fraction Net calorific value (MJ/KG)
Paper 16
Organic material 4
Plastics 35
Glass 0
Metals 0
Textiles 19
Other materials 11

Net calorific value of waste

As per the above waste category classification, we need to isolate Glass as well as
metals from waste collection area.

The separation area consists of the following components:

Storage area and belt conveyor
Shredder

Air filter to remove stench
Magnetic sorting

Carry ferrous material

L A

Belt conveyor

Firstly, we need to separate the waste before the incineration if the waste isn’t
separated, the best case is the separation from the source, and we have 2 type of this

case:

I.  Individual separation: the waste must be separated in 2 containers one for the
waste like (plastic, glass, papers, metals), and the other for the organic waste.
This type is simple and possible to achieve it for everyone. It is estimated that
we need 3-4 persons per 10 tons to separate.

ii.  Multi separation: in this case each type of waste must be separated into a
container, so we need a container for the paper, and other one for the plastics,
etc.. This type is difficult to achieve it need consciousness and great response

from the citizens and need several containers...
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The waste must be bringing into a storage region, have autonomy of 2 days,

200mqof waste, and the deep of the storage is 1.5m, so the land surface needed

approximately 12*10meters=120m?

Critical substances should not be burned so as not to produce toxic smoke requiring

costly treatment, like PVC and batteries.

2.3 System of filtration

The comparison of emissions (depending on their size and the degree of severity)

can be described as this form:

= Non -harmful to the environmental: Nitrogen (N2), oxygen (Oz2), AND
WATER (H,0).

= Harmful to the environment: acid gases: nitrogen dioxide (NO2), nitrogen
oxide(NO), Sulfure dioxide (SO2), Carbon dioxide (CO>)

= Toxic gases: Furans, dioxins, heavy metals (Hg from batteries, cadmium,

plumb, zinc)

Ten we should treat the fumes before chimney as this following process

= Injection of NH3: treatment of nitrogen oxide. The reaction realized at

temperature between 850 and 1000°C, with higher reaction rates and lower

in this rand. This special reaction takes place:

1.

Directly by injection in boiler (exit of fumes) at a temperature
between 850 and 1000°C. It’s correspondent to Selective Non
catalytic Reduction (SNCR)

With assistance of a catalyst in a temperature range of 170-450°C
Selective Catalytic Reduction (SRC)

Cyclone: The fumes are accelerated in a cylinder, the particles will
impact on the walls and lose their speed, they are then recuperated in
the filter bottom. It reduces a large percentage of particles.
Electrostatic: the dust through a sufficiently large electric field. It’s
so efficacy in order 90% to eliminate small particles less 5 micron.
Heat exchanger between gas flue and air that will enter to the boiler
and contribute to a combustion. Heat exchanger is necessary to
minimize the gas temperature to 230°C at this temperature the

charcoal is effective even as bicarbonate of sodium.
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Injection of activated charcoal: to reduce the radio of dioxin and
furan in fumes. By activated carbon (can be also called “lignite Coke
for odorous compounds)

Injection of sodium bicarbonate (powder): to reduce the ratio of
acid gas (SO2, HCL, HF), at 150-230°C.

The filters in flat bags are successfully used for the chemical
absorption of acid gases such as HF, , HCL and SO2 in addition to
the adsorption of other pollutant compounds. Generally, it is used,
among others, calcium hydroxide and sodium bicarbonate
(Ca(OH)2) of typical commercial quality, which is injected in the
gas stream before entering the filter. To filter achieve proper
compliance with the emission limits required, the additive should be
added in amounts over-stoichiometric (from 1.5 to 3 times).

Filter media: after bicarbonate, carbon was reacted flue gas, fumes

came to filter media where a cake was formed in the face ahead flue.

Type Quantity Type Quantity
Waste 8ton/day Electricity 45KW
Cooling water | 10m3/day Ashes trllat will be treated in the 300kg/ton of
treated in the recovery columns waste
Figure: The input and output of the plant
Injection | Quantity/ton | Price | Quantity | Cost/day | Quantity | Quantity | Cost/year
of waste of | injection/8 /month lyear
1kg ton/day
Sodium 15kg 0.23% | 120kg 27.6% | 3.600kg | 43.200kg | 9.936%
bicarbonate
Activated 1kg 0.6% 8kg 4.8% 240kg | 2.880kg | 1.728%
carbon

Quantities of chemicals materials.
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2.4 Continuous Emission Monitoring (CEM)

A series of sensors will be implemented to assure a continuous emission monitoring of
different gas formed in the flue gas without Dioxins and furans that measured by GC
(gas chromatographic); Sensors of: CO, CO2, NO, NO2, SO, SO, HCL, heavy metals.

This system to monitor the emissions according with the Lebanese environmental

ministry.
Total dust 1-20 10 )
Hydrochloric acid (HCI) 1-50 10 7
Hydrofluoric acid (HF) 10 1 0.7
Sulphur dioxide ($02) 1-150 50 15
Carbon monoxide(CO) 5-100 50 30
total organic carbon (COT) 1-20 10 8
Mercury (Hg) 0.001-0.03 0.05 0.04
Cadmium + Thallium (Cd + TI) - 0.05 0.04
Other heavy metals (Sb+As +Pb+Cr+ - 0.5 04
Cu+Co+Mn+Ni+V)
Oxides of Nitrogen (NOx) 40-300 200 50
Ammonia (NH.) - 30 10
Dioxins and furans 0.01-0.1 0.1 -

2.5 Heavy metals recovery and treatment of ashes
Solvent extraction, or liquid-liquid extraction is a separation technique isothermal in a

heterogeneous liquid medium.

The method is based on the existence of a difference in the solubility of a substance in

two immiscible liquids. The process has three steps, as shown in next figure:

In order to transport the materials as quickly as possible, the area of the transfer surface
is increased by various artifices. These objectives can be obtained in a column such as
RDC column.
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The amount of feed solution that considered as aqueous solution at 90°c (3h) is about

300L.A column of 40 cm radius is suitable in this case.
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3.4. Methodology

Data Collection criteria and sub-Criteria or sub-criteria within The GIS frame importance weight of the sub- weight and attribute values to their suitability score
attributes work criteria by Applying CSI
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Infrastructure Class Criteria Rank v
Infrastructure ( Urban area, . > Moderate
roads, POI, Refugee Camps) = Roads Moderate
Ref: CNRS 2017, OSM2021 Refguee Camps Low v
Low
LCLU Class Criteria Rank
Soil Type (Bernard Geze, soil B ERY 5 |
map of Lebanon 1/200000) Natural Reserve High EQUATION
Protection Agriculture Moderate
Grassland Low =
z rang Weight
Soil Class Criteria Rank =
Alluvions/ Basalt High Criteria Wieght
Slope 0.2
LCLU 0.1
Soil type 0.1

Gl Jladiy e il dad) e ABUa) citlana 2555 401

Hierarchical structure of the UMSWI for AKIKAR and Noth Lebanon
|

v v \ 4 v

Identification of the evaluation Assignment of grading value to the Determination of the relative . s
Aggregation of the criteria

v

Ranking of the area according
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3.5 Results i
3.4.1 Akkar Union of municipalities results
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UMSW!I Dreib awsat:
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ilii.  UMSWI Dreib Gharbi: A Gl el alal)
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iv. UMSWI Wadi Khaked:
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v. UMSWI Qubbayat:
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X. UMSW!I Ostwan:
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North Lebanon UMSW!I coordiantes X,Y:

Tripoli

Mineh

Dannieh

Bcharee

Batroun

Site
Site 1
Site 2
Site 3
Site 4

Site
Site 1
Site 2

Site
Site 1
Site 2
Site 3
Site 4
site 5
site 6
site 7
site 8
site 9
site 10

Site
Site 1
Site 2
Site 3
Site 4
site 5

Site
Site 1

X
35.85982
35.859685
35.854059
35.835829

X
35.942693
35.947677

X
35.976212
35.9578
35.951997
36.010375
36.012594
36.005036
36.017497
35.998185
35.978299
35.979912

X
35.819038
35.858027
35.842813
35.866685
35.843884

X
35.675608

Y
34.399888
34.401376

34.406
34.414977

Y
34.451771
34.452348

Y
34.402098
34.405384
34.394194

34.37425
34.373804
34.371143
34.370158

34.41145
34.412639
34.418273

Y
34.254271
34.243406
34.214517
34.202568
34.188458

Y
34.223879
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Site 2
Site 3
Site 4
site 5

35.709959
35.737665
35.736405
35.768315

Akkar UMSW!I Coordinates X,Y :

shefet union

Joumeh Union

Araqa

uoun Jexy [ayes

site
Site 1
Site 2
Site 3
Site 4
Site 5
Site 6

Site
Site 1
Site 2
Site 3
Site 4
Site 5
Site 6

Site
Site 1
Site 2
Site 3
Site 4
Site 5

Site
Site 1

X
36.089334°
36.091987°
36.100873°
36.117607°
36.083136°
36.092318°

X
36.091563°
36.116844°
36.124268°
36.131024°
36.236389°
36.254153°

X
35.983253°
35.990597°
35.992720°
36.109860°
36.092774°

X
36.048052°

34.21424
34.218376
34.195844
34.217074

Y
34.533827°
34.544328°
34.543613°
34.546975°
34.528350°
34.550983°

Y
34.521793°
34.508957°
34.510695°
34.514784°
34.521271°
34.508994°

Y
34.617484°
34.591431°
34.562954°
34.611326°
34.599357°

Y
34.532751°
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Site X Y
Site 1 36.175996° 34.594295°
g Site 2 36.172120° 34.581063°
T Site 3 36.159171° 34.573225°
% Site 4 36.128666° 34.578740°
o Site 5 36.116465° 34.574328°
Site 6 36.117948° 34.598342°
Site 7 36.128812° 34.604714°
Oustwen Site X Y
Site 1 36.181785° 34.574658°
Site 2 36.190745° 34.566198°
Site 3 36.175894° 34.560744°
Site 4 36.138233° 34.564237°
Site 5 36.106756° 34.570649°
Wast kayteh Site X Y
Site 1 35.987992° 34.525116°
Site 2 35.984439° 34.520520°
Site 3 35.989162° 34.522554°
Site 4 35.996536° 34.515804°
Site 5 35.990913° 34.470172°
Site 6 36.013775° 34.490971°
Akkroum Site X Y
Site 1 36.373084° 34.601568°
Site 2 36.366312° 34.598119°
Site 3 36.374312° 34.588934°
Site 4 36.349266° 34.564969°
Site 5 36.342035° 34.552366°
Site 6 36.349222° 34.547281°
Site 7 36.347779° 34.544262°
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Qubayat

Dreib El-Awsat

Site
Site 1
Site 2
Site 3
Site 4
Site 5

Site
Site 1
Site 2
Site 3
Site 4
Site 5

X
36.304889°
36.291618°
36.270151°
36.301947°
36.275432°

X
36.257354°
36.231968°
36.277068°
36.272850°
36.253132°

Y
34.635015°
34.628847°
34.625054°
34.610836°
34.614528°

Y
34.600984°
34.600131°
34.598681°
34.591689°
34.595472°
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Chapter 4: Tripoli cleaning project ) sl kil e g yha

4.1 Introduction danidl)
Aale AlSa) AlSall e Gllal pan g 5 e ol (e dasdadiilly Bl Gulil jla Aae Cadati Caags
idana N iln i pal) Jati a0 anrs ol Qabaa ) i I 038 wen ey, (A sie ciliSay
oAl il e Jaas Ll Al eI s
il Cadall il il o3 Al Ll Jalae 3 J Ciulaiidles (o Gaatin ) gaall 28
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Area 33km3

Population 850000

Density/Km 7086

SW Tripoli 63%

SW | 0.95kg/pers/day
generation/capi/pers

4.1.1 Composition of Waste disposed

Types of waste % %

recyclables “ -

Organics = recyclables m other
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4.1.2 Composition of Waste disposed

%

Recyclables Waste %

N
~

= Plastic = Metal = Cartoon/paper = Glace

4.1.3 Daily average

Waste/day kg
Daily average/capi | 315ton
Daily/pers 0.95kg

4.1.4 Obstacles facing Waste Management in Tripoli: (s
The economic crisis facing Lebanon is the principal obstacle in the consequences:

1. The inability of these companies to their work due to financial difficulties

(personnel, transportation
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And maintenance costs).

1. Waste piled up in containers.

2. Increase insects and animals near containers.

This threatens environmental and health ris
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4.2 Steps

Road map
Suggested Road map for -

Home level

2
Warehouse for sorting

Incinerator power plant

&3 \ Electricity

Recycling factory
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Waste management scenario
Stepl: Home level cost

Wide range :2 ton/day

1 Home level
Raw materials
;2 —— 1 big truck
Fuel In collaboration with Lavajet compam
615S/month | +—— 580 L.L/Day
zm’.g. m't‘s
[ 1 million/month/ pers
— Negotiation###+
Cleaners

Page 57



Environment Impact Assessment for a waste incineration power plant in Akkar & North Lebanon

Chapter 4: Tripoli cleaning project

Waste management scenario
Step 2-3: Warehouse for sorting

Raw materials

Cost rent Warehouse |

138 4
’i§| Sorting workers
i)
l% —

Recycling factory
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Waste management scenario
Step 4: Incineration

Raw materials

Transportation cost

Security guard

&3 \ Electricity
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Road map

Suggested Road map for

]

Electricity

Random waste disposal

2 Transporting

Page 60



Environment Impact Assessment for a waste incineration power plant in Akkar & North Lebanon

Chapter 4: Tripoli cleaning project

0
2 Planning

Tasks:

Finding a waste » Cost :workers/day-
sorting plant Transportation/month
(Green Track) Worker(6):150000L.L/DAY

Fuel: 10 liter/day =13S/day
Actros rent :
Materials cost:

Locating random dum Estimate the amount —
$ i Ei of waste per day Tripoli to ZERO

random dumps

L » | Determine the location .
of the station’s land Rent ol buad/year
(sugg: Mejdlaya) (80008)
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4.2.1 Cost
Number of WorkerWages/day | Total cost /day
6 150000}
Land rent/year
900000 8000S
Transportation Cost/day Total cost/day
Vehicle 405
fuel 13$
53S
Tasks Cost nb of days [cost/month [if we work 15 days/month |cost/year
workers 900000 15 13500000 6| 81000000
Transportation 53S$ 15 795 6 4770
Land rent 8000S/year
if we work 30day [number of days |Total S
900000 30 27000000(~1000S/month
53 30 1590
total 2590/month
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4.2.2 Random dump in Tripoli: il sl Adyaa B 4 gdiall LSl

Coordinates: 34°24’39.8”N 35°50'26.2"E S5 eladll pane Jilie
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Coordinates: _lsll-4.dll Jasa

~

Coordinates: 34°26’20.4”N 35°51’57.”E ol — Jdaall 5 5k

4.2.3 Execution
Janl)
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4.2.4 Cost Lenl) 4K
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Chapter 5: Candidate Land for the station: Mejlaya -
Zgharta
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1004 Jalldy a5 5a

Coordinate: 34°24'49.1"N 35°52'01.8"

Location: https://goo.gl/maps/KWqu3i3Dm41zEnom6
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4.4 EIA for 40kw power plant in Mejdlaya-Zgharta

Description to write an Environment Impact

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

Steps of EIA

Screening The Competent Authority makes o decision about
whether BHA is required. At the end of this stage. a
(as appropriate) Screening Decision must be issued and made public.

The Directive provides that Developers may request a

Scoping Scoping Opinion from the Competent Authority which

identifies the content and the extent of the assessment

(as appropriate) and specifies the information to be inciuded in the EIA
Report.

\, /

{ The Developer, or the expert(s) on his behalf, carmies
out the assessment. The outputs of the assessment are
presented in the EIA Report which contains:
information regarding the project, the Baseline
scenario, the likely significant effect of the project, the
proposed Alternatives, the features and Measures to
mitigate adverse significant effects as well as a Non-
Technical Summary and any additional information
\ specifiedin Annex IV of the BIA Directive. ]

/ The Competent Authority makes the HA Report |
available to  authorities with  environmental
responsibilities, local and regional authorities and to
other interested organisations and the public for
review. They are given the opportunity to comment on
the project and its environmental effects.

\. > 4

The Competent Authority examines the BA report
including the comments received during consultation
and issues a Reasoned Conclusion on whether the
project entails significant effects on the environment.
This must be incorporated into the final Development
Consent decision.

The public is informed about the Development Consent
decision.

During construction and operation phase of the project
the Developer must monitor the significant adverse
effects on the environment identified as well as
measures taken to mitigate them.
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The review checklist:

SECTION 1

DESCRIPTION OF THE PROJECT

[+
=

Review Question

Relevant?
IAdequately
IAddressed?

What further information is needed?

The Objectives and Physical Characteristics of the Project

1.1

Are the Project's objectives and the need for
the Project explained?

1.2

Is the programme for the Project's

implementation
estimated length

and finish dates) for construction, operation,
and decommissioning? (this should include any
phases of different activity within the main phases of the
Project, extraction phases for mining operafions for

example)

described, detfailing the
of time (e.g. expected start

1.3

Have all of the Project's main characteristics
been described? (for assistance, see the Checklist in
Part C of the Scoping Guidance Document in this series)

14

Has the location
been identified,

diagrams as necessary?

of each Project component
using maps, plans, and

1.5

Is the layout of the site (or sites) occupied by
the Project described? (including ground levels,
buildings, other physical structures, underground works,
coastal works, storage facilities, water features, planting,

access comidors, boundaries)

1.6

For linear Projects, have the route cormridor, the
vertical, and horizontal alignment and any
tunnelling and earthworks been described?

1.7

Hawve the activities involved in the construction
of the Project (including land-use
requirements) all been described?

1.8

Have the activities involved in the Project's
operation (including land-use requirements
and demolition works) all been described?

1.9

Have the
decommissioning
described? (eaq

clearance, site restoration, site re-use, etc.)

activities involved in
the Project all been

closure, dismaniiing, demolifion,

Have any additional services, required for the
Project, been described? (eg. transport access,
water, sewerage, waste disposal, electricity, telecoms)

Are any developments likely to occur as a
consequence of the Project identified? (e.g. new
housing, roads, water or sewerage infrastructure, aggregate

extraciion)

Have any existing activities that will alter or
cease as a consequence of the Project been

identified?
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Review Question What further information is needed?
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1.13 | Have any other existing or planned
developments, with which the Project could
have cumulative effects, been identiied?
1.14 | Has the ‘whole Project’ been described, e.g.
including all associated/ancillary works?
1.15 | Are any activiies described as part of the

‘whole Project’ excluded from the assessment?

Are such

associatedfancillary activiies can be included either
because they fall under the scope of the Directive (Annex |
or I} or because they can be considered as an integral part
of the main infrastructure works wsing the ‘centre of gravity
test'. Guidance on associated and ancillary works has been

published by the European Commission in an Interpretation

Line
hitpcifec.euro|

% 20interpretation$s200f%% 20 Dirsctivet6 2085-337-EEC . pdf)

euwenvironment/eia/pdfiNote$e30-

exclusions  justified? (eg.

available at

The Size of the Project

1.16

Is the area of land occupied by each of the
permanent Project components quantified and
shown on a scaled map? (including any associated
access amangements, landscaping, and ancillary facilities)

Has the area of land required temporarily for
construction been quantified and mapped?

Is the reinstatement and after-use of the land
occupied temporarily for the operation of the
Project described? (e.g. land used for mining or

quamying)

Has the size of any structures or other works
developed as part of the Project been
identified? (e.g. the floor area and height of buildings, the
size of excavations, the area or height of planting, the height
of structures such as embankments, bridges or chimneys,
the flow or depth of water)

1.20

Has the form and appearance of any
structures or other works developed as part of
the Project been described? (eg. the type, finish,
and colour of materials, the architectural design of buildings

and structures, plant species, ground surfaces, etc.)

1.21

For urban or similar development Projects,
have the numbers and other characteristics of
new populations or business communities
been described?

122

For Projects involving the displacement of
people or businesses, have the numbers and
other characteristics of those displaced been

described?
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Review Question What further information is needed?
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1.23 For new transport infrastructure or Projects

that generate substantial traffic flows, has the
type, wvolume, temporal pattern, and
geographical distrbution of new traffic
generated or diverted as a conseqguence of the
Project been described?

Production Processes and Resources Used

1.24

Have all of the processes involved in operating
the Project been described? (e.g. manufacturing or
enginesring processes, primary raw materal production,
agricultural or forestry producion methods, extraction

processes)

1.25

Have the types and quantities of oufputs
produced by the Project been described? (these
could be primary or manufactured products, goods such as
power or water or services such as homes, transport,
retailing, recreation, education, municipal services (water,
wasle, efc.}

1.26

Have the types and quantities of resources,
e.q. natural resources (including water, land, soil, and
biodiversity), raw materials, and energy needed
for construction and operation been
discussed?

1.27

Have the environmental implications of the
sourcing of resources, e.g. natural resources
(including water, land, soil and biodiversity), raw
materials, and energy been discussed?

1.28

Have efficiency and sustainability in use of
resources, e.g. natural resources (including water,
land, soil and biodiversity), raw materials, and
energy been discussed?

1.29

Have any hazardous materials used, stored,
handled or produced by the Project been
identified and quantified?

+ during construction;

+ during operation;

# during decommissioning.

1.30

Has the transportation of resources, including
natural resources (including water, land, soil,
and biodiversity) and raw materials to the
Project site, and the number of ftraffic
movements involved, been discussed? (incuding
road, rail and sea transport)

« during construction;

« during operation;

« during decommissioning.
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SECTION 1

DESCRIPTION OF THE PROJECT

No.

Review Question

Relevant?

JAdequately

Addressed?

What further information is needed?

1.31

Have the Project's environmentally relevant
social and socio-economic implications been
discussed? Will employment be created or lost
as a result of the Project, for instance?

e during construction;

e during operation;

+ during decommissioning.

1.32

Have the access amangements and the
number of ftraffic movements involved in
bringing workers and visitors to the Project
been estimated?

+ during construction;

+ during operation;

+ during decommissioning.

1.33

Has the housing and pI'OViSiOI'I of services for
any temporary ar permanent employees for the
F’I’O]E‘C'( been discussed? (this is relevant for Projects
that require the migration of a substantial, new workforce

into the area, either for construction or in the long term)

Residues and Emissions

1.34

Have the types and quantities of solid waste
generated by the Project been identified?
(including the construction or demolition of wastes, sumplus
spoil, process wastes, by-products, sumplus or reject
products, hazardous wastes, household or commercial
wasies, agricultural or forestry wastes, site clean-up wastes,
mining wastes, decommissioning wastes)

+ during construction;

+ during operation;

¢ during decommissioning.

1.39

Have the composition and toxicity, or other
hazards from all solid wastes produced by the
Project, been discussed?

1.36

Have the methods for collecting, storing.
treating, transporting, and finally disposing of
these solid wastes been described?

1.37

Have the locations for the final disposal of all
solid wastes been discussed, in consideration
with the Waste Management Plan(s)
concemed?

1.38

Have the fypes and quantities of liquid
effluents generated by the Project been
identified? (including site drainage and run-off, process
wasies, cooling water, treated effluents, sewage)

+ during construction;

+ during operation;

« during decommissioning.
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SECTION 2

DESCRIPTION OF ENVIRONMENTAL FACTORS LIKELY TO BE
AFFECTED BY THE PROJECT

(=]
=z

Review Question

Relevant?

Adequately

Addressed?

What further information is needed?

Baseline: Aspects of the Environment

21

Have the existing land uses on the land to be
occupied by the Project and the surrounding
area described and are any people living on
or using the land been identified? (including
residential, commereial, industrial, agricultural, recreational,

and amenity land uses and any buildings, structures or
other property)

22

Have the topography, geology and soils of the
land to be occupied by the Project and the
surrounding area been described?

23

Have any significant features of the
topography or geology of the area described
and are the conditions and use of soils been
described? (including soil quality stability and erosion,
agricultural use and agricultural land guality)

24

Has the biodiversity of the land/sea to be
affected by the Project and the surrounding
area been described and illustrated on
appropriate maps?

25

Have the species (including their populations
and habitats), and the habitat types that may
be affected by the Project been described?
(Particular attention should be paid to any
species and habitats protected under the
Habitats and Birds Directives (Directives
92/43/EEC and 2009/ 147/EC).

26

Have the Natura 2000 sites that may be
affected by the Project been described?

27

Has the water environment of the area been

described? (including reference to any River Basin
Management Plans/Programme of Measures under the
WFD, running and static surface waters, groundwaters,
estuaries, coastal waters and the sea and including run off
and drainage. N.B. not relevant if water environment will
not be affected by the Project)

28

Have the hydrology, water quality, and use of
any water resources that may be affected by
the Project been described? (including any River
Basin Management Plans/Programme of Measures under
the WFD, use for water supply, fisheries, angling, bathing,
amenity, navigation, efluent disposal)

29

Have local climatic and meteorological
conditions in the area been described? (NB.

not relevant if the atmospheric environment will not be
affected by the Project)

210

Has existing air quality in the area been
described, including, where relevant, limit
values set out by Directives 2008/50/EC and
2004/107/EC as well as relevant Programmes

adopted under this legislation? (MB. net relevant
if the ambient air will not be affected by the Project)
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SECTION 3 DESCRIPTION OF THE LIKELY SIGNFICANT EFFECTS OF THE
PROJECT

Review Question

What further information is needed?

Relevant?
Adequately
Addressed?

o
=

Scoping of Effects
31 Has the process by which the scope of the
information for the EIA Report defined been

described? (for assistance, see the Scoping Guidance
Document in this series)

392 Is it evident that a systematic approach to
Scoping has been adopted?

33 Was consultation carried out during Scoping?

3.4 Have the comments and views of consultees

been presented?

Prediction of Direct Effects

35 Have the direct, primary effects on land uses,
people, and property been described and,
where appropriate, quantified?

36 Have the direct, primary effects on geological
features and characteristics of soils been
described and, where appropriate, quantified?
a7 Have the direct, primary effects on biodiversity
been described and, where appropriate,
quantified? (if relevant, are references made to
Natura 2000 sites? (Directive 2009/147/EC
and Directive 92/43/EEC))

a8 Have the direct, primary effects on the
hydrology and water quality of water features
been described and, where appropriate,
quantified?

39 Have the direct, primary effects on uses of the
water environment been described and, where
appropriate, quantified? (if relevant, are
references made for River Basin Management
Plans/Programmes of Measures under the
WFD (2000/60/EC))

310 Have the direct, primary effects on air quality
been described and, where appropriate,
quantified? (if relevant, are references made to
Air Quality Plans under Directives 2008/50/EC
and 2004/107/EC))

3.1 Have the direct, primary effects on climate
change been described and, where
appropriate, quantified?

3.12 Have the direct, primary effects on the acoustic
environment (noise or vibration) been
described and, where appropriate, quantified?
(Iif relevant, are references made to Action
Plans/Programme under the Environmental
MNoise Directive (2002/49/EU))

313 Have the direct, primary effects on heat, light
or electromagnetic radiation been described
and, where appropriate, quantified?
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SECTION 4 CONSIDERATION OF ALTERNATIVES

Review Question What further information is needed?
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41 Have the different Alternatives suggested
during Scoping been considered and
assessed, and if not has justification been
provided?
42 Have the Developer and practitioners, who are

preparing the EIA Repon, identified and
assessed additional Altemnatives (to the ones
suggested during Scoping)?

43 Have the process by which the Project was
developed been described and are the
Alternatives to the design of the Project
considered during this process been
described? (for assistance, see also the guidance on
types of Altematives which may be relevant in the Scoping
Guidance Document in this series)

4.4 Have the Alternatives to the design considered
during this process been described? (for
assistance, see also the guidance on types of
altematives which may be relevant in the
Scoping Guidance Document in this series)
45 Have the Altematives to technology been
considered during this process?  (for
assistance, see also the guidance on types of
Alternatives which may be relevant in the
Scoping Guidance Document in this series)
46 Have the Altematives to the location
considered during this process been
described? (for assistance, see also the
guidance on types of alternatives which may
be relevant in the Scoping Guidance
Document in this series)

47 Have the Alternatives to the size considered
during this process been described (for
assistance, see also the guidance on types of
altematives which may be relevant in the
Scoping Guidance Document in this series)
4.8 Have the Altematives to the scale considered
during this process been described? (for
assistance, see also the guidance on types of
altematives which may be relevant in the
Scoping Guidance Document in this series)
49 Has the Baseline situation in the ‘do-nothing’
scenario been described?

4.10 Are the Altematives realistic and genuine

Alternatives to the Project? (ie. feasible Project
oplions that meet the objechives)
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SECTION 5 DESCRIPTION OF MITIGATION

Review Question

What further information is needed?

Relevant?
Adequately
Addressed?

No.

51 Where there are significant adverse effects on
any aspect of the environment, has the
potential for the mitigation of these effects
been discussed?

572 Have the measures that the Developer has
proposed to implement, in order to mitigate
effects, been clearly described and is their
effect on the magnitude and significance of
impacts clearly explained?

53 Have any proposed mitigation strategy's
negative effects been described?
5.4 If the effect of Mitigation Measures on the

magnitude and significance of impacts is
uncertain, has this been explained?

55 Is it clear if the Developer has made a binding
commitment to implement the mitigation
proposed or acknowledged that the Mitigation
Measures are  just  suggestions  or
recommendations?

56 Do the Mitigation Measures cover both the
construction and operational phases of the
Project?

57 Have the Developer's reasons for choosing the
proposed mitigation been explained?

5.8 Have the responsibilities for the

implementation of mitigation including roles,
responsibilities, and resources been clearly
defined?

59 Where the mitigation of significant adverse
effects is not practicable, or where the
Developer has chosen not to propose any
mitigation, have the reasons for this been
clearly explained?

510 Is it evident that the practitioners developing
the EIA Report and the Developer have
considered the full range of possible
approaches to mitigation, including measures
to avoid, prevent or reduce and, where
possible, offset impacts by alternative
strategies or locations, changes to the Project
design and layout, changes to methods and
processes, ‘end of pipe’ treatment, changes to
implementation plans and management
practices, measures fo repair or remedy
impacts and measures 1o compensate
impacts?

Other Questions on Mitigation
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SECTION 6 DESCRIPTION OF MONITORING MEASURES

[=]
=

Review Question

Relevant?

Adequately
Addressed?

What further information is needed?

6.1

Where adverse effecis on any aspect of the
environment are expected, has the potential
for the monitoring of these effects been
discussed?

6.2

Are the measures, which the Developer
proposes implementing to monitor effects,
clearly described and has their objective been
clearly explained?

6.3

Is it clear whether the Developer has made a
binding commitment to implement the
proposed monitoring programme or that the
Monitoring Measures are just suggestions or
recommendations?

6.4

Have the Developer's reasons for choosing the
monitoring  programme  proposed  been
explained?

6.9

Have the responsibilities for the
implementation of monitoring, including roles,
responsibilities, and resources been clearly
defined?

6.6

Where monitoring of adverse effects is not
practicable, or the Developer has chosen not
to propose any Monitoring Measures, have the
reasons for this been clearly explained?

6.7

Is it evident that the practitioners developing
the EIA Report and the Developer have
considered the full range of possible
approaches to monitoring, including Monitoring
Measures covering all existing environmental
legal requirements, Monitoring Measures
stemming from other legislation to avoid
duplication, monitoring of Mitigation Measures
(ensuring expected significant effecis are
mitigated as planned), Monitoring Measures
capable of identifying important unforeseen
effects?

6.8

Have arrangements been proposed to monitor
and manage residual impacts?

Other Questions on Monitoring Measures
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SECTION 7 QUALITY

Review Question What further information is needed?
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Quality of presentation
71 Is the EIA Report available in one or more
clearly defined documents?
7.2 Is the document(s) logically organised and

clearly structured, so that the reader can locate
information easily?

73 Is there a table of contents at the beginning of
the document(s)?

7.4 Is there a clear description of the process that
has been followed?

75 Is the presentation comprehensive but
concise, avoiding imelevant data and
information?

76 Does the presentation make effective use of
tables, figures, maps, photographs, and other
graphics?

77 Does the presentation make effective use of

annexes or appendices to present detailed
data that is not essential to understanding the

main text?

78 Are all analyses and conclusions adequately
supported with data and evidence?

7.9 Have all sources of data been propery
referenced?

7.10 Has terminology been used consistently
throughout the document(s)?

711 Does it read as a single document, with cross
referencing between sections used to help the
reader navigate through the document(s)?

7.12 Is the presentation demonstrably fair and, as
far as possible, impartial and objective?
Non-Technical Summary

713 Does the EIA Report include a Non-Technical
Summary?

714 Does the Summary provide a concise but
comprehensive description of the Project, its
environment, the effects of the Project on the
environment, the proposed  Mitigation
Measures, and proposed monitoring
amangements?

715 Does the Summary highlight any significant
uncertainties about the Project and its
environmental effects?

716 Does the Summary explain the Development
Consent process for the Project and the ElA's
role in this process?

717 Does the Summary provide an overview of the
approach to the assessment?

Example section: Waste Framework Directive
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WasteFD u Directive 2008/98/EC of the Eurcpean Pariament and of the Council of 19 November
2008 on waste and repealing certain directives
Relevant U = Application of EIA Directive to the rehabilitation of landfills.
guidance:

The WasteFD establishes a legal framework for the management and treatment of most waste types.
The Directive sets out a waste hierarchy that ranges from prevention to disposal. Waste management
under the Directive must be implemented without endangering human health and without harmung the
environment (e.g. without risk to water, air, biodiversity, and without causing nuisance). It also sets
out rules for extended producer responsibility, effectively adding to the burdens of manufacturers to
manage products returned after use.

Opportunities for synergy

The WasteFD requires the adoption and implementation of Waste Management Plans and Waste
Prevention Programumes at the national and local levels. These plans and programmes should analyse
the current situation with regards to waste treatment. as well as identify the measures needed to carry
out waste management in the context of the WasteFD’s objectives. This includes existing and planned
waste management mstallations, which are likely to constitute Projects subject to the EIA Directive.
As waste mstallations should be provided for under Waste Management Plans, they are also subject to
the requirements of the SEA Directive (see above).

The EIA Directive may also bear relevance for any Project with regard to the waste produced not only
during the construction and operation of the Project, but also. i particular, with regard to the
decommissioning and/or rehabilitation of the site.

During the preparation of the EIA Report, the waste produced and returned to the Project location
must be taken into consideration in assessing the Project’s significant effects on the environment, and
would be relevant for the establishment of Alternatives and Mitigation as well as Compensation
Measures.

Incineration of Waste Directive 2000/76/EC!

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

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

on the incineration of hazardous waste (Directive 94/67/EC) and household waste
(Directives 89/369/EEC and 89/429/EEC) and replaced them with a single text. The aim
of the WI Directive is to prevent or to reduce as far as possible negative effects on the
environment caused by the incineration and co-incineration of waste. In particular, it
should reduce pollution caused by emissions into the air, soil, surface water and

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

This is to be achieved through the application of operational conditions, technical
requirements, and emission limit values for incineration and co-incineration plants
within the EU.

! http://ec.europa.eu/environment/archives/air/stationary/wid/legislation.htm
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The WI Directive sets emission limit values and monitoring requirements for pollutants
to air such as dust, nitrogen oxides (NOx), sulphur dioxide (SO2), hydrogen chloride
(HCI), hydrogen fluoride (HF), heavy metals and dioxins and furans. The Directive also
sets controls on releases to water resulting from the treatment of the waste gases. Most
types of waste incineration plants fall within the scope of the WI Directive, with some
exceptions, such as those treating only biomass (e.g. vegetable waste from agriculture
and forestry). Experimental plants with a limited capacity used for research and

development of improved incineration processes are also excluded.
The W1 Directive makes a distinction between:

a) incineration plants (which are dedicated to the thermal treatment of waste and may or

may not recover heat generated by combustion) and

b) co-incineration plants (such as cement or lime kilns, steel plants or power plants
whose main purpose is energy generation or the production of material products and in

which waste is used as a fuel or is thermally treated for the purpose of disposal).

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

participation in the permitting procedure.

Transposition into national legislation was necessary by 28 December 2002. From this
date on new incinerators have had to comply with the provisions of the WI Directive.

The deadline to bring existing plants into compliance was 28 December 2005.

5.2 Legislation Summary - Waste incineration 2:

The European Union (EU) has introduced measures to prevent or reduce air, water and
soil pollution caused by the incineration or co-incineration of waste, as well as the
resulting risk to human health. These measures specifically require a permit be obtained
for incineration and co-incineration plants, and emission limits for certain pollutants

released to air or to water.

2 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM:128072
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521 ACT
Directive 2000/76/EC of the European Parliament and of the Council of

4 December 2000 on the incineration of waste [See amending act(s)].

5.2.2 SUMMARY
Incineration of both hazardous and harmless wastes may cause emissions of substances

which pollute the air, water and soil and have harmful effects on human health. In order
to limit these risks, the European Union (EU) shall impose strict operating conditions
and technical requirements on waste incineration plants * and waste co-incineration

plants *.

5.2.3 Plants
This Directive not only applies to solid or liquid waste incineration plants, but also to

co-incineration plants.

Experimental plants which aim to improve the incineration process and which treat less
than 50 tons of waste are excluded from the scope of the Directive, as are plants which

only treat:

e vegetable waste from agriculture and forestry;

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

e certain fibrous vegetable waste from pulp paper or paper production if it is co-
incinerated at the place of production and the heat generated is recovered,;

e certain wood waste;

e cork waste;

o radioactive waste;

e animal carcasses;

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

5.2.4 Permits

All incineration or co-incineration plants must have a permit to carry out their
activities. The permit will be issued by the competent authority on the condition that
the requirements defined in this Directive are complied with. The permit specifies the
categories and quantities of waste which may be treated, the plant's incineration or
co-incineration capacity and the procedures for sampling and measuring air and water
pollutants to be used.
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5.2.5 Delivery and reception of waste
During delivery and reception of waste, the operator of the incineration plant or co-

incineration plant shall take all necessary precautions to prevent or limit negative

effects on the environment and risks to people.

Furthermore, prior to accepting hazardous waste at the incineration plant or co-
incineration plant, the operator of the plant must have at their disposal the
administrative information on the generating process, the physical and chemical

composition of the waste, as well as on the hazardous characteristics of the waste.

5.2.6  The operating conditions
In order to guarantee complete waste combustion, the Directive requires all plants to

keep the incineration or co-incineration gases at a temperature of at least 850°C for at
least two seconds. If hazardous waste with a content of more than 1 % of halogenated
organic substances, expressed as chlorine, is incinerated, the temperature has to be

raised to 1 100 °C for at least two seconds.

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

possible.

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

Directive. They concern heavy metals, dioxins and furans, carbon monoxide (CO), dust,
total organic carbon (TOC), hydrogen chloride (HCI), hydrogen fluoride (HF), sulfide
dioxide (502) and the nitrogen oxides (NO and NO2).

The determining of limit values for co-incineration plant emissions to air is set out in
Annex Il. In addition, special provisions are laid down relating to cement kilns and

combustion plants which co-incinerate waste.

5.2.8 Water discharges from the cleaning of exhaust gases
Incineration and co-incineration plants must have a permit which authorizes them to

discharge used water caused by exhaust-gas clean-up. This permit will ensure that the

emission limit values set out in Annex IV to the Directive are complied with.

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

possible, recycled. When dry residues are transported, precautions must be taken to
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prevent their dispersal in the environment. Tests must be carried out to establish the
physical and chemical characteristics, and polluting potential, of residues.

5.2.10 Monitoring and surveillance
The Directive requires the installation of measurement systems to monitor the

parameters of an installation and relevant emissions. Emissions to air and to water
must be measured continuously or periodically in accordance with Article 11 and

Annex Il of the Directive.

5.2.11 Access to information and public participation
Applications for new permits must be made accessible to the public so that the latter

may comment before the competent authority reaches a decision.

For plants with a nominal capacity of two tons or more per hour, the operator must
provide the competent authority with an annual report on the functioning and
monitoring of the plant, to be made available to the public. A list of plants with a
nominal capacity of less than two tons per hour must be drawn up by the competent

authority and made available to the public.

5.2.12 Implementation reports
By 31 December 2008, the Commission must report to Parliament and the Council on

the application of the Directive, progress achieved in emission control techniques and
experience with waste management. This report has been included in the
Communication COM(2007) 843 final.

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

5.2.13 Penalties
The Member States must determine the penalties applicable to breaches of the

Directive.

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

monitoring emissions from incineration processes and to ensure compliance with the
international commitments made by the Community with regard to reducing pollution,
specifically concerning the setting of emissions limit values for dioxides, mercury and

dust produced by waste incineration. The Directive is based on an integrated approach:
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limits relating to water discharges have been introduced alongside value limits set for

emissions into air.

5.2.15 Key terms of the Act

e Incineration plant: any stationary or mobile technical unit and equipment
dedicated to the thermal treatment of wastes with or without recovery of the
combustion heat generated. This includes the incineration by oxidation of waste
as well as other thermal treatment processes such as pyrolysis, gasification or
plasma processes in so far as the substances resulting from the treatment are
subsequently incinerated.

e Co-incineration plant: any stationary or mobile plant whose main purpose is the
generation of energy or production of material products and:

Act Entry into Deadline for Official
force transposition in the Journal
Member States
Directive 2000/76/EC | 28.12.2000 28.12.2002 OJ L 332 of
28.12.2000
Amending act Entry into Deadline for Official
force transposition in the Journal
Member States
Regulation (EC) 11.12.2008 - OJ L 311 of
No 1137/2008 21.11.2008

The successive amendments and corrections to Directive 2000/76/EC have been
incorporated in the original text. This consolidated version is of documentary value

only.

5.2.16 RELATED ACTS
Directive 2010/75/EU of the European Parliament and of the Council of

24 November 2010 on industrial emissions (integrated pollution prevention and

control) [Official Journal L 334 of 17.12.2010].

Commission Decision 2006/329/EC of 20 February 2006 laying down a questionnaire
to be used for reporting on the implementation of Directive 2000/76/EC on the
incineration of waste [Official Journal L 121 of 06.05.2006].

5.2.16.1 See also

o Integrated pollution prevention and control (IPPC Directive)
o Framework Directive on Waste
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5.3 Legislation Summary - Incinération des déchets3

The European Union (EU) sets measures to prevent or reduce air, water and soil
pollution resulting from the incineration and co-incineration of waste, as well as the
risks to human health which result. These measures require, in particular, the obtaining
of a permit for incineration or co-incineration installations and emission limits for

certain polluting substances discharged into the atmosphere and into water.

ACTE

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

2000 on the incineration of waste [See amending act(s)].

Jelat

50 el A 15 oLl el sell 43 ke o) g bl )5yl i) 5 el il 5y (535 ) Sadll (o
)J\‘MY‘&M&DBJL&A

\A_}LI"\A.\]\bAA QFWQMJ&JL@MLJ%‘;‘}J}Y\J&y‘wﬁﬁw\n&wﬂj
g

o il Gl ciliie Lo WIS gy sed ALy bial) LN 3 s | jean Gl o 550 138

Dm0 50 n Bl Allan s Gl lae e ) iags 3l B pal) LS g ) 315 i
s dadd mllad ) ldiall e Sliad b giu el

Giblall g due ) 3l calilall caliles -

5 yadl salaiusl a3 130 4,32 V) dallae e Aaalil) i) cilas -

513 Z LY S e 35 431305 (355l sl call) 2l e Al i Al s -

Leie Aailil) 350 3l salaial

JE AUV

) i

Axdial) callanl) -

) gl Caga

3 https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=LEGISSUM:128072&from=EN
Page 90



Thesis title
References

Al il b L ey Sl il JSid (e dadll) el -

T samall

138 laa) iy Jeall ey joat o il (3 pall 51 Goall 381 0 qen 63 050 O oy
23y Axa gill 138 8 33l o g pill JUBGN aads duaide Aol J8 (e g puaill
sLanall o ) (3l ol e 1 Ay ¢ LgtnTlaa (S o) L) S 5 i oyl
gl atiul w3 elall 5 o sell il slal Qa5 cilisall 321 el al s

AL i) 5 apdads

cillalgia¥) @ jiiall G all b G yadl (38 e Jrdie 383 ¢ LgaDbinl 5 i) aglus xie
Lol Ll (et ) el 5 Al e dpdedl Y e aadl i aiad A 330

O g ¢ & jidia (3 a5l (3 s e 5 pladd) cllal) J o oy of J ¢l e 5500
a5 A 5l Sl g ¢ LY Alee e A1) il shae L) Jadie 521 o) S
bl sda 8 dlalidl Hhlaal e @l ¢ clal

Jadal) i gyl

il aan ol 51 e Gl sl (i ¢ il G i delsll jlasy) Glaa dal o
850 e J& Y 5 ) ya da o die & yidall §ally 3oall e Aadlll el el e dalaally
4 guac o g e (g5t 5 phaal) il Alla & J8Y) e il Baad 4y e da
423 1100 N Bl all A o &by g ¢ 71 0o 255 Ay ¢ ) lSIL Lgie 1 ann ¢ dinlea
Y e il sad 4 i

OEQY) a8 3 yall dalee e Aailill 3 ) jall salatiad cany

£ 58 (B L 7 gamal) cililay) dpsd

b3S Ay A il e el Al Baldll A5 ) 5 ase il Gillasal Gl A o
G580 5 L) 5 (CO) sl 2l sl 5 il sl 5 s gaall 5 AL (abaal)

28 5 (HF) s sonel 3,585 (HCI) cnosoued) 21,55 (TOC) (S (5 guianl
NO2).s (NO s sisill 1uiSi 5 (SO2) cu Sl

S LS Gald) b @ idall ape il clasal o) sgl) cililasy dpaall 4l aaa5 3
G Jalre llas (3 ya 5 e il Ailxiall dalaldl alSal) ) s LaY)

Page 91



Thesis title
References

Sl (AT e Auall G pal) sbia Ly pual

Lalall olpall iy yoat Led iy oo g A il (3 all 5l (3al) cildana (5ol ()5S O o
Clai¥) aa 2y o) SV oy el 138 Canay Of g polall i jle Caasi e Al
a5l e @l ) Galall (8 L) LSl

Liaad)

Ol Lo Wy 53 3le ) 5 o idall Gall sl (3oal) dlee e Al clilaal) Q85 sy
el a) Gangy Al 3 W Ll el il SLASH oy ¢ Adlad) cilalaall Ji die @l
Ll st Al e Sliad ¢ clalall laasSll 5 Al 3l aibiadl) 4 jadd il jLgay)

) pEN) g AdLall

b oy i) g Jprll A8 el (el Al el Y il e s sill Gy
4an 5l e CAll) Galall g 1] 5alall B8y (5 )90 sl paine IS elall 5 o sedl 8 ililans)
Lalad) A8 jliial) g cila glaall ) guaa o)

Aalld) 22 of U8 Ledle Galaill ) sgaadl sapaad) S il alall oy jluaill cilidla Ui
I8 aiadl

3558 ol delud) 8 il e 3 3 ) (g sl ) Apansl) dnall il cliiall e cang
S il Al pm g oy L) e g Ll o (5 5hs T ) sgend) 5 dualitiall Adaludl
daidall Adalid) J8 el g b ) Jead Y A

(el S

205Y) Ol ol () 8 s A ghall e ang € 2008 (Lrend) IV 058 31 U8
8la) (3 6 Al 5 eI A8 e B 5 aall pnil 5 ¢ dpn il Gl GLEy (255 elaall
el COM (2007) 843 ¥Lai¥l (3 il 134 (panad o3 il

aon il 285 e (5 AT )l dlae ) Ll waus

il g8al)

a5l A lgle (o saial) ASaYT Sl e Aidaal) ¢l siall eliac Y1 Jsall saas

G

a1l lilee e Aadll Cllasy) A aSaill 8 ) aal) Al ey il panat ) dgs i) 13a Caag,
G Lages ¥ g ¢ gt (e aadl Qe 8 aainall U8 (g Lo 2l a3l 20 gl colal 3000 JUiaY (lancal
e A sl ey L 3 Ge AUl Hlall s (50 1) 5 Gliaus gual) Clial Jdgaal) 4l g 5 Aslaial)
slaall 8 iy joailly (3lai 3 gan Adlia) oy ¢ Ay sad) CBLaiDU Laadll Lpaall 4l ) 1 JalSie g

Ol Al Ja g il

Page 92



Thesis title
References

Balaivl (552 ol ae ¢ cllaall 4y ) el Aalleall Lapiad sane 4y san g o 4S a5l A0l Cilara (ol 1200 53 -
4l a dallee dlae (5F 5 3ausY1 535k (e eyl A ) el dadleall Jadii 3 i) (e 4alill 35) al)

rsd ) sall Clatia ) 48Ul 2L ot 1) Lgdan AS paia of A3 sliie 1l jidia 2 i

eyl

Acte Entrée en  Délai de transposition dans Journal officiel
vigueur les Etats membres

Directive 2000/76/CE, ~ 28.12.2000 28.12.2002 JOL332du

28.12.2000

Acte(s) modificatif(s) Entrée en  Délai de transposition dans, Journal officiel
vigueur les Etats membres

Reglement (CE)  11.12.2008 - JOL311ldu

n° 1137/2008 21.11.2008

san sall Laill o2 o) Gaill 8 EC / 76/2000 4 sill e 20Ul iy sl 5 ciSlanl) JIa) o

i 5 e )

lal) @i Jlas )

Gl Lis 2010 el 5 24 Fo ol (5 5Y) Galadll 5 295 5¥) Gl EU /7 75/2010 4 sl
Official Journal L 334 of 17.12.2010].] (JlSiall & ghill da8lSa 5 aia) ducliall
dan sl 2 e £ axdiny il oL (L& 2006 ) 8 20 & 3all EC / 329/2006 4ua siall ) 5

Official Journal L 121 of 6.5.2006].] <yl 1w 5 olis EC / 76/2000

Page 93


https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=celex:32000L0076
https://eur-lex.europa.eu/legal-content/FR/AUTO/?uri=celex:32008R1137

Thesis title
References

Chapter 6: Waste mountain removal project:
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A solution to the problem of mountain waste in tripoli:{methane liguefaction)

For the energy industry, a process that is able to transform methane—being the prime
component of natural gas—efficiently into a liquid product would be equivalent to a goose
with golden eggs. As such it is no surprise that research efforts in this field already date back
to the nineteen hundreds. Plasma technology can be considered to be a novel player in this
field, but nevertheless one with great potential. Over the past decades this technology has
evolved from sole hydrogen production, over indirect methane liquefaction to eventually
direct plasma-assisted methane liquefaction processes. An overview of this evolution and
these processes is presented, from which it becomes clear that the near future probably lies
with the direct two phase plasma-assisted methane liquefaction and the far future with the
direct oxidative methane liquefaction.

How do you get the temperature of liquefaction for LNG production?

The process for the liquefaction of natural gas is essentially the same as that used in modern

domestic refrigerators, but on a massive scale. A refrigerant gas is compressed, cooled,

condensed, and let down in pressure through a valve that reduces its temperature by the
Joule-Thomson effect

Natural gas can be liquefied at a pressure of 45.8 atm i el e

ol e L R s

at or below its critical point temperature of -82.1 °C to

peiiid

form liquefied natural gas (LNG)? for commercial
transport
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What pressure does nature methane liguify?
methane can be liquefied at a pressure of 45.8 atm at or below its critical point temperature of
-82.1 eC to form liquefied natural gas (LNG)? for commercial transport.

methane in gaz phase T=25 2C?/77 2F/298k and 1 atm.

Specify power=power costumed hrmmﬁl'l@ production rate.
Thermal efficiency =LMNG Heat content +MNGL Heat conte nﬁ‘\?&dm heat content .
AUTO COMNSUMPTIOP=1-M.

TYPE OF COPRESSOR APPROPRIATE FOR METHANE LIQUIFACTION:

1. Centrifugale compressor : Centrifugal compressors, also known as dynamic compressors,
efficiently converts the energy utilizing a series of stages to compress and cool the air asit
continuously flows through the unit. A centrifugal compressor imparts kinetic energy into
the airstream by increasing the velocity of the air using a rotating element and then converts
this kinetic energy into potential energy in the form of pressure. In between each stage of
compression, the air is cooled, and excess moisture is removed to further increase the
efficiency and air quality. This design results in the ability to produce large quantities of air
efficiently in a relatively small package.

Digchnrg Side

2. Axial flow compressors:

An axizl-flow compressorisone inwhich the flow enters the comprassorin an axid
direction, and exits from the gasturbine also in an axizl direction. The axizHlow
compressor compresses its working fluid by first accelerating the fluid and then
diffusing it to obtain 2 pressure increase. The industrial gasturbine has always
emphasized long life, and this conservative approach has resulted inthe industrizal
gasturbine in many aspects giving up high performance for rugged operstion. The
industrial gasturbine has been conservative inthe pressure ratio and the firing
temperatures. Since airfoils are employed in accelersting and diffusingtheairina
compressor, much of the theory and research concerning the flow inaxial
compressorsis based on studies of isolated zirfoils. The nomenclaturs and
methods of describing compressor blade shapes are almost identical to that of
aircraft wings. There are also trends toward water injection at theinlet or between
compressor sections that will likely affect airfoil 2rosion life. The smaller clearances
and high pressure ratiostend to increase the probability of encountering rubs
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Informationabout the appropriate pipes for wells to remove gaz

(methane,LNG.......) in the waste mountain:

Type: stainless steel 304L

It is convenient to place the pipes and start drilling 1.524m far from the mountain .
The length of the pipes should be 22.5 m .

Diametre of pipe = OD = 20.2¢cm=0.202m(8.66inc)
T=thickness = 3mm=0.0003m.

weight=329 kg.

Angle of pipe = degrees.

Costs~12.5 $ for 1 pipe , 3 pipes costs~37.5$ for 8.66 inc and T =3m
25 mm BTW 2 pipes

1.524 metre between waste and wells
Environment Temperature Range: 32° to 300° F
Process Temperature Range: -325° to 995° F
Tubing: Use with 304/304L

304 Stainless steel pipe

Professional, efficient, support customer
customized specifications

Standarauls, AlSL ASTM, GB, DIN, EN
CertificationdSO SGS BY CERT DNV HQTS TUV V-TRUST RUIQA

Tel:+86 635 8887121 0086 13176150233
Wechat :+ 86 13176150233
WhatsApp :+ 86 13176150233

Emailisalesadlctzsteel.com

Product Name Slainkess Hesl pipe
Type: Tube
Thickness: 0.3-150mm , (SCH10-XXS)
Length 2000mm,  J500mem, 3000mm, S500mm, S000mm, 12000mm , ek
Quter Diameder - §-2500mm , (3E-1007)
Standard ASTM , AlSI, N5, GB, CIN, EN
Surface: BA 28, NO.1, HO4, 4K, HL , BK
f— B s widely used in high-lempérature and ebscinc industry, medical devices,  construciion, chemistry, food industry agriculthure, and ship components. It also
apphes fo food and beverage packaging, kitchen supples, frains, aircrall conveyor baits, vehicles, bolts, nuls. sprngs, and screen mash e
Cartification: IS0, G5, BV
Technique Cold Rolled Hot Rolled
Edge M Edge St Edge
Choality - 5G3 Inspection
rade { ASTM LIS ) . 3043040, 320, 306, I, 3TTL, ATH, 3095, 3105, 9041, S32205, 2907 , 24SMOS , 32760, S31TNG , SIG03.316T , SINE35, SI2M.
NOBO2G , 2205 , $32205 , S31008 , 530908 , S32750 , SI3T60 . 630etc
Grade (EN) 14301, VAT, 1A541 . 18407, 1.8804 , 14571, 14435, 14530, 14547, 14529, 14410 , 14501, 1.4462 . 14545, 14542, ek
Price Term . CIF CFRFOB EX-WORK
Paymenl Temns - T LIC and VWestem Urion el:

Packaging & DeirveryPackaging Dedalisin bundle, plastic  bags thin film wooden pallet standand seawordhy xport packing or a5 cuslomeér  démands

20 GP.5505mmLengih 35 2mmVidth 2333 mmiFigh)  24-26CEMHOR GP.12032mmiLengthin 35 2mm{dh b2 333mm(High)  S4CEMAS0R
HC: 12032mmLength 2 350mm{Vidth p263GmmiHigh)  BCEM
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https://lwww.Ictzsteel.com/product/Stainless_steel_pipe/304_Stainless_steel_pipe.html?gcli
d=EAlalQobChMIxKbr_be7-AlVjt_tCh2SKwEeEAAYAIAAEQJ-

hvD_Bw https://www.indiamart.com/proddetail/stainless-steel-round-tube-202-
22597456991.htm

FreeCAD Model of Mountain of waste and pipes
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Chapter 7: Dannieh cleaning project
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Coordinates: 34°25'23.8"N 35°58'54.8"E
map: https://maps.app.goo.gl/NQoRpQFbLx2Ku9w7
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coordinates: 34.419731",35.964667"

map: https://maps.app.goo.gl/HENG68BipvOBuKuGB6
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Project Planning

* Choose the project zone “municipalities”.
* Estimate the cost of the project.
* Draw the road map (starting point).
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Coordinates: 34°25'23.8"N 35°58'54.8"E
map: https://maps.app.goo.gl/NQoRpQFbLx2Ku9w7
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Beqaa Sefrin planning

Planning

PHASE 01 PHASE 02 PHASE 03 PHASE 04

o} P @ @

« Chooseazoneto + Remove gsnes + Determiner « Determine daily
collecte waste from incinerated vihe number working hours and

« Choosea zoneto waste & bDurying it of Cleaners the amount of
collecte ashes waste that will

burned/day
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Planning
Collectin .
g Incinerate
waste
Mumber of cleaner]
Mumber of cleaners | 2 Tasks:
TEskE:

= Supplying the
power plant
station with
wasie

+ Sezoaraie glass &
metal from waste

* Szparais sand from
waste

» Colleciing wasiein
oags.

Landfill

Number of cleaner]

Tasks:

o Collecie g5hes
and dispose of
them by landfill

Planning

Incinarate waste
3 cleanes 8:30 am-14:00pm Ashes amount/day
+ amount/day
Ossman DHAHAYB 8nh/gay Estimate the amount of Eslimate the ashes
AliDIB Qver time +153/day waste/day amount/day
Abou Mohamad
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