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Waste management can involve solic

radioactive substances, with different me
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Classification :Solid \Waste

+ Domestic Waste(IMISVA/)'Solidivas
waste, household waste etc.

Factory waste

O\ X
E-waste discarded electronic devices lilke computer; T\ music
systems el‘c

‘ 1

E@nStruction waste

Agricultural waste
Food processing waste
Bio-medical waste
Nuclear waste
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+ “Municipal® SGIIGEWasi
applied’ tc nete;
produced:
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+ function of the living Sstandard" and h"gs;ylg eft the
reglons Inhabitants, but also of: the abi )

type of-the region’s natural resources.
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+ urban solid waste can be classified into three bBread
categories: putrescible, fermentable, and non=
fermentable.
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\ M2JOr: SOUICE OIF PULIESCIGIENAASIENT
Preparation ane CoRSUmPUG!:
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+ As such; Its nature: Varies: Wit ifestyie;
standard of living, and'seasenality eisfeeas:

+ Fermentable wastes are typified by crop: and

market debris.
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ComMposIton:
F=aCLorsS INFUERCINGNE COMPOSIHOMEIRIVISVIS

+Climate

+FErequency. of:colliection

+Social custom

+Per capita Income

+ Acceptability of packaged and convenience foods
f‘Degfee f urbanization and industrialization

pA 4
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+ MunicipalWaStETRCINGE:
+ Blodegradanienvasiecomponent
+ Green waste
+ Kitchen waste:
+ Paper

+ Other recyclable components

+ Plastics (#1 PET, #2 HDPE natural‘and wbwd, 25
PVC nar\row-necked containers, #4 [LDRE; #5 RR; #
other mixed resin plastics)

+ Glass
+ Metals (ferrous and non-ferrous)

7



vehicles:
+ Front loaders

+ Rear I,o\aders

+ Side loaders

+ Pneumatic collection
+ Grapple trucks
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ecycling InVoeIVESPROCESS
me reruJJ,J [AEOr NEW PFOGEUCEES
Prevent Waste ol potentiaily.
Materials

LISERN

+ Recyclable materials incluae many.
klnélé\of glass, paper, metal, plastic;
text1|es and electronics

7\/



+ Early recycling:
Process
+ Collection

+ he three main categories off collection
are "drop-off centres™, “bBuy-back
centres” and “curbside collection

+ Drop-off centres require the waste
producer to carry the recyclates to a
central location, either an installed’ or
mobile collection station or the
reprocessing plant itself.



+ Buy=back centresidifiEriat
cleanec rdsva sgs: clEPUll e
thus prov ClEAF INCENLIVEON
use and cree l‘r_J dl S r,uJe Ue)e)hy

+ Curbside collection’ enconpasses
many subtly different sy f*"ems, Wallel)
dlffel’\mostly on where N e PreCES
the recyclates are sorted and
“cleaned. —
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+ Materials o
brought to )il
picked Up from the
sorted, cleaned, and
into  new  materials
manufacturing.
>R
~
+0r e’xample used office paper tormore
office. paper, or used foamed
polystyrene to more polysty/r e,
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* Sorting
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+ REUSE IS o uSeranIieMEMOrestinaiteRCESNNS
Includes conventional reuse thrP LIESILERANIS
used again: for the'same: fiunction; anatnevEliie
reuse where It Is used for a new: function:

+Reuse IS the doorstep delivery off milk In:
refillable bottles; other examples include” the
retreading of tires




n“r‘!.br‘ Ras CentalntpPotEntiaifaeVaRiageES wh]c'm
sUmmarized:

+ Energy anc ravy- materalS Savings
USe produc WITI' GRE TelSanles Onesreauces i
need to be manufactured:

Manyssingle
UMErStEL

+ Reduced disposal needs and costs.

+ Refurbishment can bring sephisticated; sustainaile; wellpaid
jobs to underdeveloped economies.

/\\

* Cost savings for business and CONSUMErs: as: d ra@aJJa
~product is often cheaper: than the Y Single use Progucts it
replaces.

+ Some older items were better handcrafted and appreciate-imn

value.
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(CloSeCEIooPRPROORAITIS

Tesco have establISHEd i SENESIORMINENECYCIING
Service units WalChwasarettrialeNalastic
trayss0,000 tonnes O PackaGinG e

Refilling Programs
B

+ Refilli pa/ckg\ of certain commodities (marnly seap PeWHerS
and-cleaning fluids), the contents being transferred efore
use Into a reusable package kept by the customers Withithe
savings In packaging being passed onto. the: CUStomer: oy

lower shelf prices Printer Cartridges & Toners Reuse
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+ N INGUSLHIES, " USINg: MOreN EiiCIERE ManUiaCLIRnIG
PrOCESSES ana PELER MateralSAWIlISGERETAIYAEGUCENIE
production: of:Waste:

+ Resource optimization:
+ Reuse of scrap materia
+ Improved guality control and process MenItonng

7N . 7 e

+ Waste exchanges This IS where thesWaste proauct ol

one process becomes the raw materal” for a second
process

+ Ship to point of use

+ Product design



< DURAINITY

+ Improving proauct auradity; SUCHIAS I EXIENINC

a vacuur CIEANErS: USETul  IITE 1O 1S WEAlS
Instead of 12, can' reduce: Waste: anas tsuallyy
much I |mproves reseurce optimizati

/\‘
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+ Appropriate: dmountS  antsSIZESNCANNIENCHOSENMAKIET!
pUrchasing geods;

+ The amount ofi waste ani individualSpreducessistassall
portion: of all waste: produced Y SOCIER/; U PErSeral
waste reduction can only: make a small impacton
overall-waste volumes.

A’

+ Consumers can  influence  manufacturers,—and
distributors by aveoiding buying products:that do: net
have eco-labeling

abd
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eather EXSHIES Carzunies, Dust, Sionas Wi (¢))/czio/ czy
Bangalere, Indiafd] =52 1.5 0! 0}2 ;%) Sl 19,0
400

Manila, Philippines [2]45/5 14.5 4.9 27/ &),¢) 1.3 2N5
210/0)

Asuncion, Paraguay [2] 6]0); 1125 4.6 4.4 2.5
13.2 41610)

Seoul, Korea [3] 22.3 16.2 10),¢) ). S 33.42
2,0002

Vienna, Austria [4] 23.3 6 104 7.0 3.1 18°9P
1,180

Mexico City,/ Me§<lco [5] ; X 3.3 3.5 0.4

.20.0 680
Paris, France [4] 16.3 8.4 4.4 174

1,430
Australia [7] 23.6 39.1 . ) . 9.0 1,670

Sunnyvale, California, USA [6] . . . : 0.6
1.3 2,000

Bexar County, Texas, USA [6] . : ; . 7.5 20)

120




+  Key conceptsinmunicipalaste e icion:

fl Elo)ejip
local levels. AttneTnatenalieVelFSeme StategIESHOIANVSIE
reductioniincliudes

- redesign ofi productsior packaging:

* promotion ofi Consumer awareness:

» promotion of producer respensibility ferPesSt-CORSUMERMNVASIES:
At the local level, the main means of reducing Waste ares

- diversion of materials from the waste streamthrolighisource
separation and trading;

V

4 recov/ery\)f materials from mixed waste;

‘s pressure on national or regional gevernments for: [egislation on
redesigning packaging or products; and

* support of home composting, either centralize’d,o nall-scale.



< It Invelves: 1rie; COlIECHORNOIFtIENGIOVANGNGAlas L)
dverage density: Gl Waste; = 2) S RUMLERSOIs N G2a0S
collected perday; andss)raverdgeVvelume pPeroa6s

+ The latter guantity IS obtained vy MEASUNAGRRE
vehicle body. The total daily WeIght IS the product ol
all three .e., density, volume, and number o leads
per day\ For example, If:the de r/ ST SO0 KG/M= thE
average vehicle volume is 4 m?e, and the total numier

~of loads per day is 100, then the total Gy INPUELE
the disposal site is 120 T.
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Lima, Peru

Philippines

Asuncion, Paraguay.

Malaysia,

Uruguay \ 0.5 to O 9

Tegucigalpa, Honduras  0.52

'Rio de Janeiro, Brazil 0.54
Jakarta, Indonesia 0.6
Buenos Aires, Argentina 0.6 t0 1.0
Mexico DF, Mexico 0.68

San Salvador, El Salvador 0.6

.



content:

+ Molisture
1

+ Tihe percent moisture COntEntISitn
through the follewing fermuias
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* I\/Ioist»,\Content: WD/
+ « WW = wet weight of sample, and
+ <« WD = dry weight of Sample:
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< Table ITI=2. Bulkidensitie f residential
Wwastes for various coun! rrJ

+ Country Density (kg /m—‘)

- Jn]ssJ Kingdom i£510)

| States 1£0]0)

A)n—
55

)JJ

+ Singapor
+ Junisia

+ Bangladesh
+ Burma

+ India

- Idassia ‘
+ Mexic 300 to 500
«_Nepal | 00

-+ Pakistan 500
"+ Paraguay 390
+ South Korea
+ Sri Lanka Z50]0)
+ Thailand 250
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+ CREIVICAILTRENTal PIOPERUES

| sa.mJ 1Y/SES INCIUGENTBISIUNE aNGASIICORLENLSS
UE; anartie: CONCENUaiGRSIORCANIOTIE

, NYAregen; OXygen; anu SereNieay; y metals
ASONS, 1O SUSPECT LNALUIEYATIANAIE

92



separation
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SOIE )}mwmre (KO/NIYSORER)NIRECOVERY
0)
Newspaperd 700 104,500 00 ter9S
Corrugateds 00 to 4 "cu 60 10'95
Glass containers? (mixed colour): 400ito/800F  70it0/95
R
Glass S@'htainersb (by colour) 2001t0 400 80/te:95

>4

+ Plastic containers® (PET, HDPE)

+ Aluminium cans
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+ Mechanical separationiusuallyanvelVESHIESEIoT:
several types of Unit Processesy TVE ORWICHIRANESS
reduction;, SCreening; airClassIficationy Magnene

separat!on, and non-ferrousi(e:0.; al,umm,un)
separation

IZE

* “shre\daing and “grinding™. ie term FsShreddimngeiias
been widely adopted'in reference to size redt UCIng
mixed waste. In the case of:processing ~Jﬂga-3aydm;gd
~“materials, size reduction using granulate alnd grNaers
IS sometimes practiced for certain types ofiplastics and
for glass,






+ Characteristics of:size-reauction pProcesses

+ Size reduction ofiselidiwaste andits ComPONERtSHSIANEREGy=
and maintenance-intensive operation:

+ Energy requirements for. Size' reducing SOme: selid=as e
fractmn‘s\ln one type oft hammermi shredder. are indicated!in
Flgure 2

A

* 7 “In the figure, specific energy (|e,kWh1 processed) s plotted
as a function of degree of size reduction. [Deg j,rx.r,nsa* m _JJ_,H

reduction (zo) 1S defined as unity minus AHE" ratio, of:
characteristic product size (xo) to the feedstock characteristic
size (fo) [3].

The characteristic particle size IS the screen Size on a Size
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cation for gRIWEIGRTECOMPORERLS

+ Magnetic for separation ferferousimetalss

> R

+ Screen Mg for remoyval of:nonferreus materal:

1
A /
7



AlIR Classification

Al ClassITICatIoNT IS a ProCess OlSeparalinGiCACHONESION;
materials By Way ol differencesintneisrespecive
aerodynamic characteristics.

The aerodynamic characterstic ofia particulasmateyaiss
primarily a function of the SIze; EOMELR/; anu GensIAGTHIIIE
particles.

The process consists ofithe Interactioniof:aMoVING Streaniof
air, shredded waste material, and'the gravitaticnal orce
within,a confined volume.

In the Interaction, the drag force and the gravitational force
are exerted in different directions upon the particles: fine
result Is that waste particles that have a large drag-to-weight
ratio are suspended In the air stream, WhEereas Components
that have a small ratio tend to settle out of the air stream.
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Glm il ClaSSICALIGN GIF SFEQUEANTINEARINVISVE

1€ Paper: :;nJ plas;tlc MLERIUSTIENESIOIE

and glass: are the prin
heavy. fractior.

N
A
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Al
Settlng

Shredded Chamsher

Micad W::-.te '\\

Heavy Fraction




Viarzaieine) inclinieel <y
C1aSSIHEY

Shredded
Mixed Waste

dhmth"

Motion




vertical air classifiers

S hrs-ddad
Blixad Wasta

|

Light Fractiom

Air
1

Inclined air classifier

Light Fraction . Shraddad
b Mixed Wasts

<

-

Heavy Frachion

Light Fraction

Hoawy Fraction



+ This fraction: IS tenmeds =oversize S anamIts
constituent PArticles:  ECOME = =OVCISIZE
particles”. The secondt fractiontPasseS nreuaH
the openings and accordingly” IS {ermea:
“undersize”, and itS constituent ParLICIES

becorﬁé- “undersize particles™.

A= ‘




IR olezililezitirie) veladities for eirious carnaarsnis of sarselelsel el
WASTE

Waste Moisture Density Twpical Floating
Component Content (%) (kg/m Velocity (mfsec)

Paper
Mewsprint 10 560 0.9
40 240 1.1
Ledger 10 758 1.1
40 1,138 1.3
Cormagated 10 192 3is
40 320 4.4
Linerboard 10 G50 1.8
40 o774 2.2
PE coated 10 T4a 3.0
30 1,066 3.5

Plastic
PE film Q12 4 4

PE rigid 212 BE7tol153

Wood
Lumber 480 22to 8.5

a3 25t090
Plyvwood 552 5.0
Textile 242 2.3
Rubber 1,773 18.0
1.773 E4tol12.0

Alvminium
Sheet 2.688 2410486

2688 08 o442
Can 0 58 5.5

Ferrous
Sheet T840 4 0to0 5.9

T.840 16.6 to 750
Can 144 o0
2,400 29t 225
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+ Co mp\ostera
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< CompoSHNG IS anoINEr T orMiOIIECY GG M IIETSiale
different methods of:treatifio PIOEGradab e Taterialss

 Composting 1S MAUTess wa / rf.resys'_l-j;l. 0
wastes. It is aniaeropic [reC

Ken

« inwhich biologically degradablewastesaresoro
down to form a stable, grantilarmateral; threugniselifs
heating.

EN.

’\\

+ The process Is a complex interaction LEIWEERtHENVASLE
.and the micro-organisms within the waste. it guﬂgm-
organisms that carry out this process fallir

groups: bacteria, fungl and actinemy/cetes.



matte :

+ The first stage JI tne pIelegl
consumption: of easily JV&U :ul
which causes a fast rise in ter

P
N

« The second stage involves bacteriz ;mJ ACLINGMY/CELES
~that cause cellulose breakdown. A Vum_ru:,r cools
there is the last stage which concerns the breakdown:
of the tougher lignins by fungi

0jot|
&ic
C
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+ [NE  SUItaRIES CORAILORSE TG EICIERHYAICIOGIC
-mwr/ Nas: 16" COVErR tENTOIIOWIRGS CHTICAINIACLONS:
caron: Lo IMIEROGEN AU G5 SIE JJan CAl{IONINNLO
NItroge

+ (C:N) ratio, by weight Is' SO"parts Caryen {or1Spant
nitrogen; particlessize (S5cm)

\

* Water'bollutlon

+ mcludes heavy metals, different organic:compeunas;
Eg. phenols, PAHS, PCBs,

+ etc., and salts, e.g. NO3
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LHIGITICT et OF )

e I&JJ ction Inravaniapelane e 2naimiISREsIe
WING amountelrganizage

—

[

- - ] .
+ Thermal treatment IS a Broad term USEd O dESCHIE

range of heatin

+combust|on technologies used forthe treatment or:

waste. . |
y &

+ The most common types are mass burn, Fltidized
BedCombustion (FBC), pyrolysis and gasification.



N

elojuie 2%,

+ of its original werghtandenly 055 efneiencinial
volume:.

+ Fluidized Bed:

* combustlon of volatile ca 10U ds takes plac -
Tempﬁratures generally remainbelow 10000/C

‘minimising the levels of- NOx preducedtin ﬂg
- combustion



SIGNER VEIOCIT IES dle USEGESSOITAINITEISGIIENEIICIESIENE
tr 1SPOREAWILRRAENILIE

+ pyrolysis and e
fuels by heati “"“r’b

ITICAUORUMIN/ESIESH LG ENEROYANCI
LREVVESTE UNGERCORLIOIEUCORAIWONS:

+ Pyrolysis Is a thermal deco I}J__,jJJf_[ PIFTUEINANAE
absence of air.
R

’\
+ Gasification Is a reaction between the fuelfandiexidant
(steam and oxygen)

+ carried out In a restricted supply: of oxygen'sc thal

complete combustion of thefuel does not take place:



N

Insteaditne volatilexgasiCompPNSINCICOnMUSHOIE
COMPORENLS; SUCHIAS IYAIOGENNCANIORNTIONOXIGE]

methane and NIgheryarocarIeSISIEUNCEUAICH
IS Subse Uently DUNMEC 1GIGENErAle el ECICILY?

+ Gasification reactions include partial oxidation eitie
fuel ar)d“\t\he Water gas reactior

af {

7\/



£ Environmentalianciieal thnimpeacts

+ Smalliincinerationiplantsiackatie aaegiatesil iersio
prevent releases R toxICCoMPOURASHONIE ERVITGRITIERT

+ Releases of dioxins; heavy/ metalsianaioiERCeMPEURaEs
(OCS, PCBs, HCBs)afterwards settle dowmorn
terrestrial and water: Systems Sy/Stems;

+ The principal emissions from a MSWWIsfaciityzare
particulate matter, gases contrbuting to: the greenieuse
effect and causing acid ramn (SOx, H2S, CO\/olatile
Organic'Compounds (VOCSs, including CECs)rana
NOX), polycyclic aromatic hydrocarons (PAKS); Gases
that affect the respiratory. system.

+ (Aldehydes, HCI and polycyclic aromatic compounas
(PCAS)), dioxins,

+ octachlorostyrene (OCS), heavy metals



~ DIOXINS:

+ The term dioxin'Is tsed fora Mg nUMOER el
potential carcm gens and'endocrineldisrupters

« Dioxins are persistent organic pollutants (POPS)

A\

+ They are known to be extremely toxic eveniat 1ow
- concentration levels .

+ There are around 700 differentcompound
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S LLancininmgs

+ Historically lananillinghasieen
[

N2 CIPIaCLHCE
for municipal selid Waste D1spesal:

+ Landfilling solid waste IS a permanentaisposal
Process by Which We S c_r;:;l, ng,;ch“r dANGCOVEN
(seal) waste with ertherashifromitne \\aste=to=EERERGY
fauht/ftor soll.

ol {

A
=7
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\

+ To cover compacted Waste soll or Synt eucmatenial
IS used. It 1s usually, put aftereachieperationiaay2or:
more often.

,\

+ The ré?np method Is a kind ofithe area method: It

IS malnly used for sloping land:. \Wastes are spread and
~‘compacted on a slope.

+ The trench method Is the preferred method for
disposing waste by landfilling
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Tihere S are Tour: Slages Ol INISHPROCESSEWASIERINPUTSANGRCORLTON
mechanica gumdhrumﬂsf, PICIECICAINIEAUMEN NG SEMIIACEMENINCT
treated waste at a landfill.

IMECTaNMICaI 5101 0GICalSUhEaLITIENIE

The mechanical stage IS'toSort U tae an-JuJag,raL o)l clplel =)y
recyclables. Next, the residual waste issprepared Sorsiological
treatment by comminution; MIXING and; IR NECESSa/ A MOISIENING:

The biological stage effects extensive biological stabilization oithe
waste.)
"
A"
p -\ - _ ot
+ waste " IS exposed to atmospheric. oXygen: o= ini
/decomposition, or by breaking it down in tf
atmospheric oxygen In anaerobic fermentation process.

+ The last step Is deposition of the treated materialt
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o LLOfL

INSHLONSEIAENAST
the environ: COMPACIELSOIIARGNIIESHE

sheeting tom.
+ Plastic sheeting Is athinlayer e HIDRE(RIgHEGEnSILy
polyethylene). It'1s combinediitiia
+ compacted soll-Clay/ layer torform COmPOSIENINEr:

+ Leachate collection and removalisystems

+ Leachate is a noxious, mineralized liquidicapableofi
transporting bacterial pollutants producedwhenwealter:

-“moves through the refuse.

+ L eachate generated in the solid waste passes/tirotghia
filter layer which underlines the waste.
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r nrmor L0/ IEACIAtE COllECLIGNISY/SIEMPNINIISISY/SIENT!

usually consistsiefigray

1
(D
—

+ It allows leachate to i oV acroSSHEN O O TENINERLO

the top ofithe HDPE lIner

+ Then it flows acress toth
collection pipe and'Is tre pe;r.te.d '.to 2 CONtITEry:
whege the leachate canibe'pumped fromithedandfill:

t
A"
. \ - . . [P PR
+ L.ower composite liner represents a leak aetection:
- system for the upper liner.

+ |t 1s located between the two compos@,d V. IINErs;



N

+ GEeos) jf.l TEUCIRERS et N/ ErSIOIRIEILOMILENCI Y
Which IS amcasad N2 Woven matenaltogeteraita

clay liners they minimise leachate formateniareugn
infiltration

+« [ andfill cover:
>\ \

+ Georrierﬁbranes very flexiblpoly rum YIERE(V/ ) 0K
pOvamyI chloride (P\/C); reduce the erosicnioiRthe
landfill cover



N

+ Tihe anaerobic decomposItion e erganiciaeaiSiTe
municipal selidw aste lananllwilligeneraieia ComInaienior:
gases, mainly methane and carbondioxide.

+ The migration ofilandfil| g@gm‘Ig I)_fJJ_[‘JJ CaAllIOSE ga'"'g-"r/
il

risk for landfilliconstruction: In'smallerslanafilisiie gas
venting layer provides the effective collectioniand di: ISPENSION

of landfill gas.
’\

N, :
+ The gas is passively released through vents installedhn'a
Jlandfills cover system.

=

+ Landfill gas collection system should be installed: -t shouldioe
designed to have at least 95% probability oficollection all
landfill gas generated at the landfill



Bloreactorsanciiii

A biorea CLOIanaliliis arsant ";s-mryl
Processes 1o transtorm ana StaliSet .
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To promote waste stabilisation, moisture (st ull leachat g 5 g_ddag],
Stabilisation means that waste does not oduce landfill'g
through the biochemical reactions of-bacteria gulhmcr Jm
conjporjenté\m Wastes as a source of
energy..
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+ There are three different types of bioreactor landfill configurations:
aerobic-eachate Is re-circulated into the landfill and air is injected,
anaerobic- leachate
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+ The flora 15 also attected” by
through the soil @n maj :l‘.‘r:}f bel
landﬁll gas displaces OXYIE i, ¢ AUSING;
methane is oxidised by bacteria

e

surface. This reaction depletes oxy
X R

and releases heat, and finally

tempenatd\re again leading to asp .cl‘/‘ cla

vegetatlon

A

Oc
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+ The presence of landfill gases also causes di
normal growth of the roots . The conten “hitroge
ammonia 1s quite high . / b

+ That aftects the surrounding vegetation due to a change in the
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Figure 14—6 Flow diagram for a typical resource recovery plant,

Note: Figures shown in parentheses are approximate percentages handiled (dry weight).
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Figure 14-8 Cross section through a sanitary landfill.
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Figure 15-10 Typical components in a hazardous waste treatment facility.
Source: Henry and Martini (1982).




-
+ I'nank you

=
"

) A



