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Environmental Engineering

Chapter 6

Solid waste

Solid Waste Management

Assis. Prof. Dr. Moustafa Moussa
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Lecture No. 1

Introduction to Solid Waste
Management
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What 1s Waste?
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@ Definition: Waste daluall cldliall Ciy jas

Definition: Waste

e No universally accepted definition exists

e A useful definition:
“Waste is a left-over, a discarded product or material of no
or marginal value for the owner and which the owner wants
to get rid of”

e The definition suggests that waste depends on time (e.g.

new products, war/shortage), location (e.g. rural/small

town vs. urban, climatic differences), culture (e.g. foodwise),

social conditions (e.g. poor vs. rich) as well as

political regulations (e.g. fees on disposable items: bag,

packaging etc.)
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@ Definition: Waste daliall cldlial) iy ol

«Solid waste: “The third pollution”. Water and air pollution
are the two first ones. The waste is transported by a media
(aqueous fluid, gaseous fluid) and the main measures are
cleaning of the transport media.

» Solid waste has no “transport media” to be cleaned, but
must be managed to allow safe recycling of materials and
disposal in the environment.

» Waste can be a solid, sludge, and a liquid.
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Waste as natural phenomenon

e Generation of waste is a natural and inevitable part of life.
e The nature provides effective means to handle waste.

e If there are no abrupt changes, a natural balance is
preserved and the (ecological) system continues to
function at a steady cyclic (seasonal) pace.

e However, tremendous socio-economic development which
has taken place in the last centuries has constituted such

an abrupt change.



Distortion of the balance

e Concentration of population in cities (benefits of
civilisation, problem of public health)

e Industrial revolution (mass production of goods
Incorporating various toxic metals)

e Furthermore, previously nonexistent, thus xenobiotic,
compounds were created and produced in large
amounts

(xenobiotic — Greek: foreign to life)
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Impacts of solid waste generation

Throwing wastes into the unpaved streets, and roadways led to the
breeding of rats, flies, mosquitoes and insects. Solid waste
generation can lead to many problems such as

e Degradation of the public health because of the spread of diseases.
e Ecological phenomena such as water and air pollution

e Liquid from dumps and poorly engineered landfills has
contaminated surface waters and underground water. (Liquid leached
from waste dumps may contain toxic elements, such as cooper and
uranium).

e The burning or incineration of the solid waste into the air led to air
pollution. Good example of this case is the air pollution in Cairo and
Giza due to the burning of rice straw which is caused the so called
the black clouds.
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Importance of Solid Waste Management
dball cildtiall 5 0) Avarl

Solid Waste Management is closely related to other

major issues of global importance:

- Protection of the environment dinl) Alane

e Urbanisation raaille
AL Gyl olsa 2 gie

danaidal) 3 ) gad) Sl.éﬁu\/‘ﬂﬁ.giu\.

» Depletion of natural resources LT . .
Lallad) Bl 5 jlad L8 cilaladle

e Access to clean drinking water

e Trends In international waste trade

Sustainability cannot be discussed without addressing

the waste issue! 813 4) {28 Jglil ) gy Aalibowal) Apalil) AGBLLe oSay Y
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i Functional Elements of a Waste Management System

dlal) Cilllial) 3 41a) dagliia B dpei ) jualiad) aai

Waste Generation dlal) clalaad) Mg 1
: aall 2

Collection ..
Jal .3

Transfer and Transport.

Separation, Processing, and Transformation of Solid Waste.
oA gail) dale) J‘\AJLLAMJ Jadll 4

Disposal. Sl palisll 5
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1- Waste Generation aalal) cldidal) Algd 1

... Is closely related to consumption:

e Americans are world largest consumers and world largest
waste producers — they comprise 6206 of the world population
and produce half of all the waste.

e Americans (USA) produce on average over 2 kg of
household waste per person per day.

e Europeans (EU) produce on average 1.5 kg of household
waste per person per day.



1- Waste Generation dlall cildli Ll Algd 1

Careless behaviour dlgpwa & 8 pat

... Is the other reason for the huge amounts of waste:

e In spite of all recycling programmes, in most EU member
states waste generation increases faster than the economy
grows.

e Average American throws 65 kg food a year.

e Americans throw in 3 months enough aluminium cans to
build their entire civil aircraft fleet again.
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Sources of solid waste within a communityd.lal) cildlial) jalaa
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1- Waste Generation aalal) cldidal) Algd 1

-8 \What are the sources of waste? ;\.gl«al\ Gl jalaa
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= - Agriculture A/ il
: = Mining e
5_ e Construction
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8 e Industry

5 e Households Ac gl
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g = Other sources
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3 e In the Netherlands also:

= dredging soil Al il



1- Waste Generation

dlal) cildldal) Al g 1

Sources of solid waste within a communityd.lal) cildlial) jalaa
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(@)

& No Typical facilities, Types of solid waste

u_CJ Source activities generated

E 1 Residential Single family and Food wastes, paper, cardboard,
= multifamily plastics, textiles, leather, yard
UEJ detached dwellings wastes, wood, glass, tin cans,

5 aluminum, and other metals.

@®©

§ 2 Commercial Stores, restaurants, Paper, cardboard, plastics, food
= markets, etc. wastes, metals, glass, etc.

1T

35 3 Treatment industrial treatment Treatment plant wastes, and

] plant sites processes, Water, residual sludge

g and wastewater

|5

i 4 Industrial Construction, Industrial process wastes. Non
= fabrication, light industrial wastes including food
§ and heavy wastes, rubbish, hazard wastes,
5 manufacturing, etc. etc.

LLl

s 5 Agriculture Field and raw crops, Spoiled food wastes, agricultural
%’ farms, etc. wastes, hazard wastes.

Q

@©

LL



1- Waste Generation aalal) cldidal) Algd 1

Typical distribution of components in Solid Waste for developing and developed countries (percent by weight)

Aalll) Jgall A g daaiiall Jgall B cliliall Cilial Adbidall i)

! ! |

Food wastes C 40-85 > C 6- 3o>
Paper Q 1-10) Q 20- Q

Organic

Plastics 1-5

Yard waste ( 1-5 > ( 10- ZD
Rubber T

Inorganic

Glass 1-10 4-12
Aluminum 1-3 0-1

Other metal 1-5 0-10
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2- Waste collection dalial) clatiall aaxd 2

- The term collection includes not only the gathering or picking up
of solid wastes from the various sources, but also the hauling of
these wastes to the location where the contents of the collection
vehicles are emptied.

- Manual methods used for the collection of residential wastes
include the direct lifting and carrying of loaded containers to the
collection vehicle for empting.

- It is very important to calculate the traveling period between the
collection areas to the final disposal area.

- Separation of the wastes may be handled in the collection phase
by specialized different containers for different types of solid waste.

Wide varieties of systems and equipment have been used for the
collection of solid waste. These systems may be classified from
several points of view, such as the mode of operation, equipment
used, and types of wastes collected.
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Solid Waste
collection
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3-Transfer and Transport. dalal) cildlial) Ja5 3

- Transfer and transport refers to the mean, facilities, and
appurtenances used to effect the transfer of wastes from one location to
another.

- Small collection vehicles are transferred to larger vehicles that are
used to transport the waste over extended distances to disposal sites.

- Itis very important to calculate the traveling period between the
collection areas to the final disposal area.

- Types of transfer stations

eDirect load: the waste in the collection vehicles are emptied directly
into the vehicle to be used to transport them to a place of final
disposal area. Used normally in the small communities.

eStorage load: the wastes are collected to storage area. Then will be
transfer to the final disposal sites. It is useful for the large
communities.

eCombined of storage and direct load: it is combined between the
above to systems.

Health, safety, and environmental requirements are needed in the
transportation of solid waste
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Solid Waste
Transfer and
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4-Separation, Processing, and Transformation of Solid Waste

dlal) Cliliall il sals) g dalleally Juadll 4

e Separation of solid waste could be at the source or at the final stage
before disposal of the solid waste.

e It is very important to separate the recyclable materials to reduce the
volume of the waste disposal

eTypes of separation depend on the types of solid waste. Such as:

Density separation: air classification is the unit operation used to
separate light materials such as paper and plastic from the
heavier materials such as ferrous metal, based on the weight
difference of he material in an air stream.

Magnetic separation: magnetic separation is a unit operation
whereby ferrous metals are separated from other waste
materials by utilizing their magnetic properties.



2 4-Separation, Processing, and Transformation of Solid Waste
daliall culdliall 4 gatl) dale) g dallaall g Juadl) 4

Consideration involved in the implementation of waste separation :
e Selection of the materials to be separated.
e |dentification of the material specifications.
e Development of separation process flow diagrams.
e Layout and design of the physical facilities.
e Selection the equipments and facilities that will be used.
e Environmental control.

e Safety and healthy impact.
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2 5-Disposal "4.5 A(REAEE “C)’“u"@‘ NERA( 5

The solid waste can be disposed of by various methods such as:

- By filling it in low lying areas and depressions.

- By burning or incineration.

- By barging it out into the sea.

- By composting, i.e. by digesting by bacterial agency.
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Principles of Biological decomposition of solid waste: -

e Biological process is consider the most important process in
decomposing of the solid waste.

* Biological decomposition occurs with naturally present bacteria. It is
complex process within landfill sites, consisting of various biologically
mediated sequential and parallel pathways by which solid waste is
decomposed to various end products.

» Biological decomposition takes place in three stages, each of which
has its own environmental and substrate requirements that result in
characteristic end products.

- Aerobic decomposition.

Anaerobic decomposition.

Forms of decomposition Primary byproducts
Aerobic decomposition C02, H20, NITRATE AND NITRITE
Anaerobic decomposition CH4, CO2, H20, ORGANIC ACIDS, NITROGEN,

AMMONIA, FERROUS AND MANGANOUS SALTS.
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2. Diagnosis Applied to Helwan University, Faculty of Engineering

freay
Helwamn: LUnivernsily "@.{L_. . .‘_-I_‘n.i.:u
Faulty ol Enginecrmy-Mlallem = x_,’ '.__End‘-—?..u.i'.'lt_.i;
Crwil Eagiecenng Depastment Al Loatig® sk
1% year civil (2007-2008) W - LTIIT-:I}:IS:L',JJ:ﬂIu_,h
Ervironmantal engmesring q e el

Hame:

Section:

Analysis of Solid Waste production in Egypt

a Sample location:
a Characteristics of the location: | e = e

Urban - Rural: | = ' e . a-.‘,-.‘d\ JEa)

Residential - Commencial- Industrial:

other, specify:

sample duration (days): S kel au g al g Ay shal) dwnigy (e A5 A8 AN s (e Ale 400 A yall 08 ‘_,5
o Mumber of producers of the ample:
o Total weight of solid waste generated Sl Ll Baal A dlal) Lo

during the sample period | Kg)

o ‘Weight of organic solid waste generated
during the sample period | Kg)

5 | volume of the solid ted 1 )
Lo of e ol waegeer 140 229 (1) clisad 5o

? g ot e e (e 6 6 (pse) 42D ) Bousia

Solid wast= generated per capita per day: IKacapiday| 643 1054 (.AJQ) Ol u's' UJSS\ dj)él‘\ﬂ LR
Organto solid waste genersted per capita per day |Kgrcapd cayl v - £ . o -
et o Ot s et e i . 5 5 o Baalgl) 5u) (A )Y e bauigia

(28) !

Comments
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Diagnosis Applied to Helwan University, Faculty of Engineering
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Problems to be solved
via...

Integrated Solid Waste Management
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Integrated Solid Waste Management

dalual) cAAlaall ALalSial 5 fay)

Hierarchy of Integrated Solid Waste management.

1.

2
3.
4

Source reduction
Recycling
Waste Transformation

Landfilling

el B Cililia) S8
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2 Integrated Solid Waste Management

dlal) cilitiall ALasial) 314y
1- Source reduction shaall b clalial) Qi 1
The highest rank of integrated solid waste management.

e Reducing the amount and toxicity of the wastes that are now
generated.

e Reducing the cost of the Transportation of solid waste

2- Recycling el sae) 2

eThe second rank of ISWM.
eSeparation and collection of waste materials.

ePreparation of these materials for reuse, reprocessing, and
remanufacturing.

|t is very important factor to reduce the amount of waste to be
disposed of.
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2 Integrated Solid Waste Management
lall cldlialt dlal<ial) 3 oY)
Clilial) Jyga5 .3

3- Waste Transformation:
The third rank of ISWM.

e Could be through the physical, chemical, and biological
transformation.

e Used to improve the efficiency of solid waste management
operation and systems.

e To recover conversion products and energy in the from of
gases or heating.

4- Landfilling: Al palddl) gaa )l 4

e |t Is the method to dispose solid waste that can not be
recycled and are of no further use.

e |t Is a complete process in itself.
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e The land could be used in agriculture.



2 Integrated Solid Waste Management
dabal) cldliall AlalSial) 3 oY)

Planning for Integrated Waste Management
*Proper Mix of Alternatives and Technologies.
*Flexibility in Meeting Future Changes.

Monitoring and Evaluation

Future Challenges and Opportunities

Changing Consumption Habits in Society.

Reducing the Volume of Waste at the Source.

Making Disposal Safer.

Development of New Technologies.
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72 Solid Waste Management — 4xball clilial) 3 )
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