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Preface on the North Power / Jwill 48l (e daia

In light of the worsening waste crisis in Lebanon and the constant concern about the
creation of landfills, which form 20 to 30% of waste, North Energy Company, in cooperation with

several experts and specialists, proposes scientific solutions for waste treatment.

North Energy Company is a startup company that was spun off from the AECENAR & LSA
Research Center, which is registered in Germany and Lebanon. The center works with local and
international universities to bring student projects to light and make them ready for marketing.

Our project was born out of this center.
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Our Vision / i

No waste problem anymore in the Middle East, and supply of electricity 24/24 hours for

all in the Middle East, giving the youth in the region an opportunity to work.
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Our Mission / Willa

To provide municipalities and customers in North Lebanon and in the region with power

plants at low cost to solve their waste and electricity problems.
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1. Introduction / 4easall

XXX(NLAP) WMS2.0 is a waste management solution platform that follows the best

practice and state-of-the-art technology in domestic solid waste management.
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Figure 1.1 WPS Process

Waste management includes the processes and actions required to manage waste from
its inception to its final disposal. This includes the collection, transport, treatment, and disposal
of waste, together with monitoring and regulation of the waste management process and waste-

related laws, technologies, and economic mechanisms.

Waste can be solid, liquid, or gas and each type has different methods of disposal and
management. Waste management deals with all types of waste, including industrial, biological,
household, municipal, organic, biomedical, and radioactive wastes. In some cases, waste can
pose a threat to human health. Health issues are associated with the entire process of waste
management. Health issues can also arise indirectly or directly: directly through the handling of
solid waste, and indirectly through the consumption of water, soil, and food. Waste is produced

by human activity, for example, the extraction and processing of raw materials. Waste
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management is intended to reduce the adverse effects of waste on human health, the

environment, planetary resources, and aesthetics.

Waste management aims to reduce the dangerous effects of such waste on the
environment and human health. A big part of waste management deals with municipal solid

waste, which is created by industrial, commercial, and household activities.

Waste management practices are not uniform among countries (developed and
developing nations); regions (urban and rural areas), and residential and industrial sectors can all

take different approaches.

Proper management of waste is important for building sustainable and livable cities, but
it remains a challenge for many developing countries and cities. A report found that effective
waste management is relatively expensive, usually comprising 20%-50% of municipal budgets.
Operating this essential municipal service requires integrated systems that are efficient,
sustainable, and socially supported. A large portion of waste management practices deal with
municipal solid waste (MSW) which is the bulk of the waste that is created by household,
industrial, and commercial activity. According to the Intergovernmental Panel on Climate
Change (IPCC), municipal solid waste is expected to reach approximately 3.4 Gt by 2050;
however, policies and lawmaking can reduce the amount of waste produced in different areas
and cities of the world. Measures of waste management include measures for integrated techno-
economic mechanisms of a circular economy, effective disposal facilities, export, and import

control, and optimal sustainable design of products that are produced.

In the first systematic review of the scientific evidence around global waste, its
management, and its impact on human health and life, authors concluded that about a fourth of

all the municipal solid terrestrial waste is not collected and an additional fourth is mismanaged
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after collection, often being burned in open and uncontrolled fires — or close to one billion tons
per year when combined. They also found that broad priority areas each lack a "high-quality
research base", partly due to the absence of "substantial research funding"”, which motivated
scientists often require. Electronic waste (e-waste) includes discarded computer monitors,
motherboards, mobile phones and chargers, compact discs (CDs), headphones, television sets, air
conditioners, and refrigerators. According to the Global E-waste Monitor 2017, India generates ~
2 million tonnes (Mte) of e-waste annually and ranks fifth among the e-waste producing

countries, after the United States, the People’s Republic of China, Japan, and Germany.

Effective "Waste Management' involves the practice of '7R' - 'Refuse, 'Reduce’, 'Reuse,
'Repair, 'Repurpose, 'Recycle and 'Recover. Amongst these '7Rs, the first two ('Refuse’ and
'Reduce’) relate to the non-creation of waste - by refusing to buy non-essential products and by
reducing consumption. The next two ('Reuse’ and 'Repair’) refer to increasing the usage of the
existing product, with or without the substitution of certain parts of the product. 'Repurpose’ and
'Recycle’ involves maximum usage of the materials used in the product, and 'Recover" is the least
preferred and least efficient waste management practice involving the recovery of embedded
energy in the waste material. For example, burning the waste to produce heat (and electricity
from heat). Certain non-biodegradable products are also dumped away at 'Disposal’, and this is

not a "waste-'management™ practice.
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2. Principles of waste management / <Gl & 5la) (sl

Figure 2.1 Diagram of the waste hierarchy

2.1. Waste hierarchy / <llall e sell Jusludl

The waste hierarchy refers to the "3 Rs" Reduce, Reuse, and Recycle, which classify

waste management strategies according to their desirability in terms of waste minimization. The
waste hierarchy is the bedrock of most waste minimization strategies. The waste hierarchy aims to
extract the maximum practical benefits from products and to generate the minimum amount of end
waste; see resource recovery. The waste hierarchy is represented as a pyramid because the basic
premise is that policies should promote measures to prevent the generation of waste. The next step

or preferred action is to seek alternative uses for the waste that has been generated, i.e., by reuse.
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The next is recycling which includes composting. Following this step is material recovery and
waste-to-energy. The final action is disposal, in landfills or through incineration without energy
recovery. This last step is the final resort for waste that has not been prevented, diverted, or
recovered. The waste hierarchy represents the progression of a product or material through the
sequential stages of the pyramid of waste management. The hierarchy represents the latter parts of

the life cycle for each product.
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2.2. Life-cycle of a product / gl 8l 5 9

The life cycle begins with the design, then proceeds through manufacture, distribution,
and primary use, and then follows through the waste hierarchy's stages of reduce, reuse and
recycle. Each stage in the life cycle offers opportunities for policy intervention: to rethink the need
for the product, to redesign to minimize waste potential, and to extend its use. Product life-cycle
analysis is a way to optimize the use of the world's limited resources by avoiding the unnecessary

generation of waste.
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3. Purpose

The purpose of this document is to provide a high-level description of the waste
management solution proposed for Diyala municipality in Irag. As per Municipality feedback, the

following are the estimated waste composition and dimensioning:

e INPUT 1000 tons per day
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4. Scope of Work / Jexl) (3l
4.1. Waste Management Composition / <Llaill 3 la) a8 53

A sorting room to eliminate glass, metals, and batteries from other waste that will be
incinerated.it is important to sort the waste to be sure the efficiency is suitable to generate thermal

power.

As per the above waste category classification, we need to isolate Glass as well as Metals

from the waste collection area
The separation area consists of the following components:
1. storage area and belt conveyor
2. shredder
3. air filter to remove the stench
4. magnetic sorting
5. Carry ferrous material to recycling
6. belt conveyor.

Firstly we need to separate the waste before incineration if the waste isn’t separated, the

best case is the separation from the source, and we have two types of this case:

Individual separation: the waste must be separated into two containers one for waste like
(plastics, glass, papers, metals), and the other for organic waste. This type is simple and possible

to achieve for everyone. It is estimated that we need 3-4 persons per 10 Ton to separate
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Multi-separation: in this case, each type of waste must be separated into a container, so
we need a container for the paper, and another one for the plastics, etc... this type is difficult to

achieve it need consciousness and great response from the citizens and need several containers...

The waste must be brought into a storage region, have autonomy of 2 days, 200 m3 of
waste, and the deep of the storage is 1.5 m, so the land surface needed is approximately 12*10

meters = 120 m”"2

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

treatment, like PVVC and batteries.
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4.2. process of sorting / &l Alac

1. Storage and Belt Conveyor. / /a0 Jaill Slea 5 cp jaill dihaia

2. Shredder (the machine that cut the waste). / (<3 43Sk
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3. Air filter remover. / g SV dsil 1 4l 5y o) oa yild

4. Iron separation system using magnetic power(magnetic sorting). / (-uhliae 4
5. Carry ferrous material to recycling. / a5l sale) ) Zonaall o sall Jas
6. belt conveyor. / < =) Jaill Slea
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- R e

4.3. System Architecture / pUsill 4saia

Process control systems in power plants are also affected by new trends in the automation
market. Changing requirements of customers and government rules are influencing the
requirements of the power generation industry. These requirements can be met by either using new

technologies or combining them with existing ones.
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Figure 4.1 Diyala’s Waste Plant Model

5. Financials / &)l

here is the revised classification of the waste management power plant (WMPP) project:

o CAPEX Phase

1. Site survey and design phase: This phase involves surveying the site and designing the
WMPP. The survey will determine the feasibility of the project and the best location for the plant.
The design will include the layout of the plant, the type of equipment to be used, and the

environmental impact of the project.
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2. Civil work: This phase involves the construction of the site infrastructure, such as roads,
water lines, and power lines. It also includes the construction of the waste container and the
foundation for the WMPP.

3. Construction of the WMPP: This phase involves the construction of the actual WMPP.

This includes the installation of the equipment, the piping, and the electrical system.

o OPEX Phase
1. Professional services during project setup, installation, and commissioning: This phase
involves the services of engineers and other professionals to help with the setup, installation, and
commissioning of the WMPP. This includes testing the equipment and ensuring that the plant is
operating properly.

2. Operation during soft launch: This phase involves the operation of the WMPP at a reduced
capacity to test the plant and ensure that it is operating properly. This phase will also involve

training the staff on how to operate the plant.

& The CAPEX phase of the project is responsible for the initial planning and construction of the
WMPP. This phase includes the site survey and design, as well as the civil work and construction
of the plant. The OPEX phase of the project is responsible for the day-to-day operation and
maintenance of the WMPP. This phase includes professional services during project setup,

installation, and commissioning, as well as operation during soft launch.
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5.1, BOQ / cilaesll Cais

Item Description Total
PART I: CAPEX $2,000,000
PARTII: OPEX $490,000
Grand Total $2,490,000
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5.2. Annual Maintenance Agreement / 4 siudl ailuall 4.8l

Description / gl  Unit Type Qty Total

Price
1 Operational Cost per $250,000
year / 4ladal) 4a<s))
il

2 Annual Maintenance | $250,000 | Yearly |1 | $250,000
Contract / 4lua 23 [ (55
5 5
Total per year / $250,000
Ll & Jea!

6. Time Schedule / e} Jsaal)
6.1. Project Life Cycle / g sl 8La 3 5 52
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7. The machines used in the project / & s <l (8 dexiinall YY)

Machine / &1

No" of Machine

4

Machine / &1

Name / !

Description / ey

Sizes | plx>Y!

5

Bag Storage /

CITRISY

tons /6 min

1590 block/ storage

Tall :

14400 mm

Width :

8400mm

Height :

6200mm

Belt conveyor

il ja

each: 1.25 ton / 6 min

Tall :

9000mm

width :

1000mm

T—
A

Trommel screen

and bag openner
Trommel A&l

) s sl

each: 1.25 ton / 6 min

Tall :

3000mm

Diameter

1000

Height :

2500mm

Belt conveyor

il ol

each: 1.25ton / 6 min

Tall :

20000mm

width :

600mm
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Magnet or Eddy's
current separator
64 ol ualiaal)
Sl il
Dewatering unit
olal) TH Baag
Tall:
3000mm
width :
600mm
Belt Conveyor
Ja ol
Tall
3000 mm
Width
3000 mm
Twin shaft shredder
- e wast Tall-storage
or organic waste
il il i .9000 mm
Width-storage
gyl il 3000 mm
A-belt A-Tall:
5000 mm
B-belt B-Tall :
7000 mm
C-belt C-Tall:
22000 mm
A-width :
Belt conveyor 600 mm
After Sepration B-width :
600mm
o C-width :
i 600 mm
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Workers:

e Plastic — 1 worker + 1 reviewer.
e Cartons — 1 worker + 1 reviewer.
e Glass — 1 worker + 1 reviewer.

e Metals —1 worker + 1 reviewer.
8 workers per conveyor per shift.

24 workers per conveyor per 3 shifts.

96 workers per 4 conveyors per 3 shifts.
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