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Infectious Waste
Hazardous Waste

Solid Waste Management
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1. m3Rausnyasleefiunasiuiin (Solid Waste Separation)
2. MINVTIVT myaﬁiﬂy (Solid Waste Storage and Collection)

3. MuUAVVY unz vusyarlen (Solid Waste Transportation)

4. mausanwyaclow (Solid Waste Processing)
~
5. MIM1dA HieN @8 (Solid Waste Disposal)

Approaches should be done: New Concerns

Sustainable Waste Management

Value from Recovered Products > More

Waste Management .
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Cons;deratlons

Economlc costs of environmental 1mprovement

- Internalizing external environmental costs

- Building environmental objectives into the

waste management system

*,

An integrated approach to solid waste management

IWM

Integrated Waste Management

- IWM systems combine waste stream,

waste collection, treatment and disposal
methods, with the objective of achieving
environmental benefits, economic

optimization and societal acceptability.

Studies of Waste Life Cycle

Environment

Societal System EéErﬂissiﬂn

ito:
Energytéi.') Industrial IE:;Air

i Landfill | |
Raw (| Society =L C>Water

Materials% = Soil

The Creation of Waste




Environment
iy

Societal System éEmissiﬂn

Energyc= Waste E:t; i
Prevention = Air
Raw = by Design Ll |"§—">Watcr
Matcrialsé :> Soil
“

Role of Waste Prevention

Environment

Societal System

Einission

Energ) [{Energy Recovery t(!f:

‘J Air
wm)J Landfill [
o Al o Lana

Materials l__") Soil

Role of Integrated Waste Management

Goal

Sustainable Development

Social

The Concept of Sustainable Waste Management

1. Environment Effective

2. Economically Affordable

3. Socially Acceptable

,

Characteristic of a Sustainable Waste Management

- Integrated Waste Management

1. All types of solid waste materials

2. All sources of solid waste materials

- Market oriented

- Flexibility

- Scale

-Social Acceptability

Designing a Sustainable Waste Management System

1. Aim for environmental effectiveness &

economic affordability
2. The system should be integrated, market

oriented and flexible
3. Take care to define objectives, design a

total system against those adjectives and

operate on a large enough scale.

4. Improvements to lower operating cost




A Hierarchy of Waste Management

Waste Minimization
Re-use
Materials Recycling & Biological Treatment
Thermal Treatment (with
energy recovery)
Thermal Treatment (without

ENergy recovery)

Landfill

Limitations
1. The Hierarchy has little scientific or

technical basis.

2. The Hierarchy is of little used when a

combination of option is used

3. The Hierarchy does not address costs.

4. The Hierarchy can not account for the

wide variety of specific local situations.

IWM systems for countries with
developing economies
1. Data collection on waste composition
2. Progress from uncontrolled dumping to the
use of simple sanitary landfills,
3. Separation of organic waste from MSW
4. Formal involvement of scavengers in the

collection of recyclable materials
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1. Forbes McDougall, Peter White, et.al.: Integrated
Solid Waste Management: a Life Cycle Inventory, 2
edition, Blackwell Science, 2001 (p. 1-31)
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Sources, Composition, Properties

and Analysis of Solid Waste
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Sources of Solid Waste

L2AaHNI I (Industrial)
2.J59nenuna/ aeufny 390 (Institutional)
3AUEBW YT FUINITA Residential

& Municipal Solid Waste& Commercial)

(Construction & Demolition, Municipal services,

Treatment plant sites)

4.MANYAINIIN (Agricultural)
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The actual percentage distribution

Composition of Solid Waste

1. The extent of the construction &

Composition
demolition activities
- the individual components that make

: 2. The extent of the municipal services
up a solid waste stream and their
= . provided
relative distribution

3. The type of water and wastewater

treatment process that are used

o g Typical seasonal variation observed in the com asitionl
Variation in the Percentage L r
of residential MSW
Distribution of Waste Components % by weight % variation
Waste Winter {Summer | Decrease | Increasg
- Location Food Waste 11.1 13.5 21.6
Paper 452 40.0 11.5
- Season Plastics 9.1 8.2 9.9
i o Other organics 4.0 4.6 15.0
- nomi dit
Eco ¢ Conditions v % 7Y >y
Glass 3.5 2.5 28.6
-Other Factors e Y| 31 344
Inert & other waste 4.3 4.1 4.7
Total 100 100
Determination of Solid Waste in the Field Sampling for analysis
Residential Municipal Solid Waste 1.l'ﬂ‘llﬂﬂ%!ﬂF*lﬂﬂinﬂiﬂlﬁu‘uud"l\i“]llﬂﬂ‘i}'lﬂﬁu
2.fudhethevszades fimmzauoonnnuday
N9 ~100 kg/NB4
o o A\
Commercial and MSW 3.14191'3mhwamgmlaﬂmmmasnmmwﬁuﬁu

synflunouden
' A v o
alvvezyadloonesiinanaIventil 4 ned

A ) a
S5.1a9ANUNBINDIAUALT
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7411009913 ~100kg 3 waneadlsznoy
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100 kg

100 kg

T

100 kg

1
4 150 184 ad

[1p]
=
Mixed Solid Wasted 100%

g 15 dlaniu

DUT gaungi 75 - 100° C

1y

[
uenoanlsznoy

1

Mumenlsznau

- d v )
iﬂﬁﬁxﬂlﬂﬁﬂ\iﬂﬂizﬂﬂﬂllﬂﬁzﬂﬂﬂ

= Wminyaresnsiaziia * 100

hwtinyadessiun

’?ypes of Materials Recovered fl‘ﬂm.MSW

Aluminum
Construction & Paper
Demolition Wastes Plastics
Nonferrous Metals Glass

Yard Wastes Ferrous Metals

(Iron& Steel)

Future Changes in Waste Composition

- Impacts of Waste Diversion Programs

- Future Changes in Waste Components
Food Wastes  Paper & Cardboard
Yard Wastes  Plastics
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Physical, Chemical, and Biological
Properties of Solid Waste

Physical Properties

1. Physical Composition

2. Specific Weight

The weight of a material per unit volume

3. Moisture Content

*The wet-weight method: % wet weight of the materials

M = [(w-d)/w] * 100

M = moisture content, %
w = initial weight of sample, kg

d = weight of sample after drying at 105°C, kg

4, Particle Size & Size Distribution

Sc =] (a)

S =(1+w)/2 (b)

S =(+w+h)/3 (©)

S =1*w"? (@

S = wr’ (o

e S, = wnavesnlszneuyares
(Size of component, mm)
a0
I = AMNENIVeITUTIU (mm)
woo=  Aanuneves¥uaIu (mm)
o= ANGIVRITUAIU (mm)

5. Field Capacity

The total amount of meisture that can be
retained in a waste sample subject to the

downward pull of gravity.




- governs the movement of liquids and

gases in a landfill.

Permeability of Compacted Waste

6. Hydraulic Conductivity of Compacted Waste

2. Fusing Point of Ash

- Temperature at which the ash
resulting from the burning of waste
will form a solid by fusion and

agglomeration.

Chemical Properties

1. Proximate Analysis
1.1 Moisture

1.2 Volatile combustible matter
1.3 Fixed carbon

1.4 Ash

3. Ultimate Analysis of Solid Waste Components

-% of C,H, O, N, S and Ash

gt

- characterize the chemical composition

of the organic matter in MSW

*

4. Energy Content of Solid Waste Components

The energy content can be determined by:

4.1 Using a full scale boiler as a calorimeter
4.2 Using a bomb calorimeter

4.3 Calculation

Energy Content

Btu/Ib (dry basis) = [100/(100-% moisture)]

Btu/lb (dry ash-free basis) = [100/(100-% moisture-% ash)]
Btu/lb = 145C+610(H2-1l801)+4OS+10N
% by wt.

5. Essential Nutrients and Other Elements

11
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Biological Properties

1. Water-soluble constituents

2. Hemicellulose
3. Cellulose

4. Fat, oil and wax
5.Lignin ™

6. Lignocelluloses 7. Protein

Volatile Solids (VS)
- determined by ignition at 550°C

Lignin Content (LC)

EF =0.83 - 0.028 L(T}

~ Production of Odors |
- results from the anaerobic decomposition of

the readily decomposable organic components

The formation ol‘st

2CH,CHOHCOOH + $0,7 > 2 CH,COOH +5" +H,0+CO,

Lactate Sulfate Acetate Sulfide ion

5 L 2-
H,+SOF + SOF P> s + HO

§* + 2H+ 2> HS

'---—u—n—-—-—‘

: Breeding of Flies |

Eggs develop 8-12 hrs.
1* stage of larval period 20 hrs.
2" stage of larval period 24 hrs.

3 of larval period 3 days

Pupal stage 4-5 days

Rt

Physical, Chemical and Biological

Transformations of Solid Waste




Physical Transformations

1. Component Separation
- The process of separating
identifiable components from

commingled MSW.

2. Mechanical Volume Reduction (Densification)

- the process whereby the initial volume

occupied by a waste is reduced by the

application of force or pressure.

3. Mechanieal Size Reduction

- the transformation process used to reduce the

size of the waste materials.

Chemical Transformations

1. Combustion (Chemical Oxidation)

- the chemical reaction of oxygen with organic
materials, to produce oxidized compounds
accompanied by the emission of light & rapid

generation of heat.

*
Org. matter + excess air — N,+CO,+H,0+0,+ash+heat

2. Pyrolysis

- The process which is highly endothermic.
Destructive distillation

The characteristics of major three component

fractions resulting from the pyrolysis of the org.

portion are:

* Gas stream  * Tar/ Oil stream

*Char (pure C + inert materials)

guiussainzuazfemifinmn
! ot -t
G2 wwinmavmaluladgnnd

-,
L

13
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3. Gasification
- partial combustion of carbonaceous fuel

so as to generate a combustible fuel gas

rich in CO, HC.
The end products

* A low-Btu gas
* Char
* Condensable liquids

4. Other Chemital Transformation Processes

.

2. Anaerobic Digestion

resistant
Org. matter+ HO,+nutrients = new cells + org.matter

+ CO,+CH NH;+ H,8
+heat

3. Other Biological Transformation Processes

Biological Transformations

1.Aerobic Composting

resistant
new cells + org.matter

- 2
+ (,‘02+HZO+I\IH3+SO2 Z
+heat

Org. matter+ O,+nutrients

Importance of Waste Transformations

in Solid Waste Management

L. Improving efficiency of solid waste management systems

2. Recovery of materials and recycling

3. Recovery of conversion products and energy

o i‘lj Waste Characterization

1. Gather existing information

2. Identify waste generation sources & waste characteristics
3. Develop sampling methodology
4. Conduct field study

5. Conduct market surveys for special waste

6. Assess factors affecting waste generation rates

Ref.

Tchobanoglous, G., Theisen, H., and Vigil, S. A.:
‘Integrated Solid Waste Management, Engineering
- principles-and-Vianagement Issues’; 1993————

TD 791 T44 1993
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Solid Waste Generation, Quantities &

Prediction
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Importance of Waste Quantities

- Compliance with Federal and State

Diversion Programs

- Design of Solid Waste Management

Facilities

Measures & Methods used to assess

Solid Waste Quantities

1. Measures used to quantify SWQ

-Volume & Weight Measurements

- Expression for Unit Waste Generation
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Measures & Methods used to assess

Solid Waste Quantities

2. Methods used to estimate waste quantities
2.1 Load-Count Analysis
2.2 Weight-Volume Analysis

2.3 Materials-balance Analysis
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2.1 Load-Count Analysis

- The number of individual loads and
the corresponding waste characteristics

are noted over a specified time period.

Ex. 1 Estimation of unit solid waste generation

rates for a residential area.

From the following data estimate the unit waste
generation rate per week for a residential area
consisting of 1200 homes. The observation
location is a local transfer station that receives
all of the wastes collected for a disposal. The

observation period was one week.

1. Number of compactor truck loads =9
2. Average size of compactor truck = 20 yd®

3. Number of flatbed loads =7
4, Average flatbed volume = 2 yd®

5. Number of loads from individual residents’
private cars and trucks = 20

6. Estimated volume per domestic vehicles=8 ft’

Assume: Specific weight data of each vehicle
Compactor truck =500 Ib/ yd®
Flatbed truck = 225 Ib/ yd®
Individual private vehicle = 150 Ib/ yd*
Solution
a) Estimate the total weight

b) Determifie the unit waste collection rate

a) Estimate the total weight

No. &
Item Average  Specific wt, [Total wt.,

ofloads ol yd3 1b/yd3 b

Compactor truck 9 20 500 90,000
Flatbed truck 7 2 225 3,150

Individual
private
vehicle 20 0.3 150 900
Total, Ib/ wk 94,050

b) Determine the unit waste collection rate

Unit rate = 94,050 Ib/ wk
(1260 * 3.5) (7 d/ wk)

=3.2 Ib/ capita " d = 1.45 kg / capita " d




2.2 Weight-Volume Analysis

- Obtained by weighing & measuring

each load.

2.3 Materials-balance Analysis
- Preparation of Materials Mass Balances.
1. Draw a system boundary around the unit to be
studied
2. Identify all the activities cross or occur within the
boundary and affect the generation of wastes
3. Identify the rate of wastes generation
4. Determine the quantity of wastes generated,

collected and stored.

Basie Equation
Input = Qutput

Matter can be neither created nor

destroyed, but that it can be changed in

form. Materials balance

Mass balance

Outflow
(Combustion

gases and ashes)

l Outflow
Stored materials
Inflow (materials)
— Fi
. (raw materials, products,
(materials)
solid wastes) s Outflow
l (products)
Outflow (solid

wastes, solids in

wastewater)

Accumulation = Inflow- Outflow + generation

dM/dt= XM, -ZM, =t

t

Lb/ day

- Application of Materials Mass Balances.

Exercise 1 A cannery receives on a given day 12 tons of raw produce, 5 tons of cans, 0.5
tons of cartans, and 0.3 tons of miscellaneous materials. Of the 12 tons of raw produce, 10
tons become processes product, 1.2 tons end up as produce waste, which Is fed to cattle,
and the remainder is discharged with the wastewater from the plant. Four tons of the
cans are stored internally for future use, and the remainder is used to package the
product. About 3 percent of the cans used are damaged. Stored separately, the damage
cans are recycled. The cartons are used for packaging the canned product, except for 3
percent that are damaged and subsequently separated for recycling. Of the miscellaneous
materials, 25 percent is stored internally for future use; 50 percent becomes waste paper,
of which 35 percent is separated for recycling with the remainder being discharged as
mixed waste; and 25 percent becomes a mixture of solid waste materials. Assume the
materials separated for recycling and disposal are collected daily. Prepare a materials
balance for the cannery on this day and a materials flow diagram according for all of the
materials. Also determine the amount of waste per ton of product,
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Exercise 2 In an average week, a family of five purchases and brings into
their home 100 kg of consumer goods (e. g., food, magazines, newspapers,
furniture, packaging material, junk mail). Of these 100 kg, 40 percent is
consumed as food. Approximately 50% of that food is used for bedy
maintenance and released as carbon dioxide; the remainder is discharged to

the sewer system. Approximately 2 kg of goods a late in the

house. The family recycles approximately 30 percent of the solid waste
generated (their state mandates a minimum of 25 percent). Estimate the

“
amount of selid waste this family places at the curb each week for collection.
.
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(Assessment of Solid Waste Quantity)
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Arithmetic Growth Model
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Unit Solid Waste Generation Rates
@ Municipal Solid Wastes
@ Residential & Commercial
@Institutional

@Construction & Demolition

@Selected Industrial & Agricultural Wastes

Factors that affect waste generation rates
1. Effect of Source Reduction & Recycling

Activities on Waste Generation
@Source Reduction
@Extent of Recycling

2. Effect of Public Attitudes & Legislation

on Waste Generation

3. Effect of Geographic & Physical Factors

on Waste Generation

@ Geographic Location
@ Season of the Year
@ Use of Kitchen Food Waste Grinders

@Frequency of Collection

@Characteristic of Service Area

Quantities of Materials Recovered from MSW

Quantities of Household Hazardous Wastes

*Analysis of Total Waste Generated & Diverted
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Note: P ion of isa vital

ideration in water issues.

United States - 4.4 pounds per person per day
Canada - 3.7 pounds

Netherlands - 3.0 pounds

United Kingdom - 2.8 pounds

Japan - 2.8 pounds

France - 2.1 pounds

Germany - 2.0 pounds
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Computers
Computer Monitors

Keyboards

Stereo components
Stereo speakers

Video cam, Satellite, Laptops
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Circuit Boards and Cables, etc.
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The energy needed to make
one new aluminium can is
the same as the energy
needed to recycle 20
aluminium cans.
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Which glass can be recycled?

All clear, green and amber glass bottles
- soft drink, mineral water, wine, beer.
All glass jars.

- Sauce bottles
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2. The glass is transported
to the processing plant
where contaminants such
as metal caps and plastic
leeves are removed.

1. Glass is collected from
the bottle banks, keeping
the clear, brown and
green glass separaté

3. The glass is then
crushed into small pieces
called cullet. It is now
ready to be transported to
the glass factory.

4. At the glass factory, the
cullet is mixed with other
raw materials used to
make glass {sand,
limestone and soda ash)
and meited in a large
furnace,

§. The molten glass is moulded into new bottles and jars.

Which glass cannot be recycled?

Broken window glass and broken windscreen glass.
Heat treated glass eg, Corning Ware, Pyrex or
Vision Ware.

Light globes.

White opaque bottles (can't see through them).

Laboratory and medical glass.

v udaviialas laaaluld? " e
nszaamhnwiunauda

ufrinunnuiou AunTaaudalslunisne
uatl¥lumanmsuvmd
wiauduues

PETE HDPE PVC LDPE PP ___PS_ OTHER

PETE |Polyethylene terephthalate

HDPE |High-density polyethylene

PYC__|Polyvinyl chloride

LDPE |Low-density polyethylene

PP Polypropylene

PS Polystyrene

OTHER| Qther multilayered plastic materials




L-Palyethylene Terephthalate
(wahéanm)

2-Polyethylene

(waradnvion)

3-Polyvinyl Chloride
(maadndenms vaninfuily)
4-Low-density Polyethylene
(qamaadnlaifidy i)
5-Polypropylene
(nldveaiiinld qafow)
6-Polystyrene
hwu:unqalmmnmﬁniﬂia‘ln)
7-Other types of plastics

Examples of HDPE (2)

Examples of PET

(Water bottles in office water

dispensers.)
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Plastic Recycling Process

The carpet in this picture is made from recycled #1 PETE
plastic soda bottles. With every square yard of carpet, you
divert 40 two-liter soda bottles from the landfill. The carpet in
this building represents approximately 1,000 plastic soda
bottles.
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How to prepare steel cans for recycling
. ;

3

2. Rinse the can thoroughly.

3. Place the lids inside the
can. (Place bottie fops and
Jjam jar lids inside as well

Press the can flat near the fop of the can.
(This saves space)

5. Piace the cans out for collection.
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1 Polyethylene
2 Cardboard

3 Palyethylene
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16 Recycled Carpet
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An old mounting face plate
for a boiler door is reborn as
a frame for a recycled-wood
commemorative plaque in
the Ecotrust Building.

An old mounting face plte for & boiler door is reborn
as a frame for a recycled-wood commemorative
plaque in the Ecotrust Building.
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- Direct dump — no floor storage
- Direct dump - floor storage

= Compactor

- Pit

- Combination B

29



30

Direct dump — no floor storage

&
Vehicles delivering waste to transfer
stations are welghed on arrival and
departure and drivers are charged
according to the weight of the waste
disposed

Paying for waste
disposal at the
weighbridge

Truck at Pit




Small quantities of household type
gas cylinders are accepted free of
charge at Waste Management Centres
for recycling

Waste drops from the transfer
station pit into a hopper, where it is
compressed hydraullcally into a
transfer trailer and then
transported to a landfill for
disposal ‘
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2. Buy-back Centers
3. Diversion of High- Concentration Loads
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Solid Waste Storage, Collection

and Transportation System
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- Separation

- Storage & Collection

Five phases of municipal solid waste collection

Truck

A family of four people generates solid waste at a rate of 2 Ib/cap/day
and the bulk density of refuse in a typical garbage can is about 200
Ib/ yd’. If collection is once a week, how many 30-gallon garbage cans

will they need?

2 Ib/cap/day x 4 persons x 7 days/ week = 56 Ib refuse
if 200 Ib/ yd® therefore, 56 1b is 561b/ 200 Ib/ yd® = 0.28 yd’
0.28 yd® x 202 gallon/yd® = 57 gallon

1yd*=202 gailon—l (Ans, two)

-Transportation
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| ' House to can Storage of Solid Waste
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1) Non- Compaction Side Loading Truck
2) Compaction Truck

3) Container Hauling Truck

4) Dumping Truck

5) Pick up and Agricultural Truck

6) Motor Tricycle Truck

1) Non- Compaction Side Loading Truck

3) Container

Hauling Truck

2) Compaction Truck

Side Loading Compactor Truck

4) Dumping Truck @é




5) Pick up and Agricultural Truck

6) Motor Tricycle Truck
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| Can to truck
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Assume each house produces 56 Ib of refuse per week. How

many customers can a 20 yd® truck that compacts the refuse
to 500 Ib/yd3 collect before it has to make a trip to landfill?

(Ans. 178 customers )

20 yd* % 500 1b/ yd® = 10000 Ib
10000/ 56 1b/ customers = 178 Customers
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Transformation

I Carbon & Energy Sources

2 M3MIWINGUUNTE (Inorganic Nutrients)

N, S, P, K, Mg, Ca, Fe, Na, Cl
Zn, Mn, Mo, Se, Cé, Cu, Ni, W

Yszianueg microorganisms

Fungi
1 Eucaryotes Yeasts

) Actinomycetes
2 Eubacteria

3 Archaebacteria
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Psychrophillic
1 Temperature Mesophillic
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3 Moisture Content
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Aerobic & Anaerobic Transformation

1 Aerobic Transformation

Bacteria

Org. matter + O, + nutrients ——>

new cells + resistant org. matter+

2=
CO2 + H20+ NH3+ SO4 +....+ heat

Aerobic
[complex Organics] + Oz Microorganisms

CO, +H,0+ NH,+ SOf' + [ other less complex organics] +
[heat]

2 Anaerobic Transformation

Org. matter + H,0 + nutrients =——>

new cells + resistant org. matter+ Cco, +
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(Aerobic Composting)
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(Windrow Composting)
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(High Rate Composting)
2.2 In-Vessel Composting Systems
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Anaerobic Digestion

- Low- solids

- High- solids

1. Hydrolysis
2. Acidogenesis
3. Methanogenesis
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rmicomposting

What is worm composting?

Worms eat food scraps, which become compost as they
pass through the worm's body. Compost exits the worm
through its' tail end. This compost can then be used to
grow plants, To understand why vermicompost is good
for plants, remember that the worms are eating
nutrient-rich fruit and vegetable scraps, and turning

them into nutrient-rich compost

Materials to use in a worm bin

Though worms can eat any organic material,
certain foods are better for the worm bin.

You can compost food scraps such as fruit and
vegetable peels, pulverized egg shells, tea bags

and coffee grounds.

48

Redworms - the tiny Eiseriu foetida is capable of
consuming up to its own weight daily in organic
waste. The end result, referred to as worm
castings or cow-free manure, is highly regarded
as a soil amendment, During daylight hours,
these worms continually tunnel in and feed on

your food scraps, all the while aerating the bin.

The finely ground digested matter is passed out
of the worm's body in the form of rich, nutritious
casts, Redworms tolerate a wide range of
environmental conditions, which make them

ideal for vermiculture




Row of vermicomposting
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Turned Windrow
A typical turned windrow compost system
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This blower forces air into a static compost pile.

Passive aeration of piles in bins in Vermont.




Passive aeration of piles.

These aerated static piles are managed under cover.

This farm-scale rotating drum is used
for composting at a Texas site.

A large-scale, rotating drum composting vessel in Texas.
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msmdavezyarloy
(Solid Waste Disposal)

M3 1AM (Incineration)
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1. Incineration Process

2. Residue Handling Process

3. Flue Gas Cooling Process

4, Flue Gas Treatment Process

5. Wastewater Treatment Process

6. Waste Heat Utilization Process

psihauveanaries

* Continuous Combustion Type Incinerator
* Batch Combustion Type Incinerator

- Mechanized batch combustion type incinerator

- Fixed grate batch combustion type incinerator

NENMISIINTHVOUAUNY | AIHID...

* dnwazauliavesyaras

- Combustible
- Non- Combustible

H
* AT HUBIYaHDY

* FnyazmIgn IHal A
- Control Air

- Un Control Air'
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CH+O, C02+H20 + Heat

CHONS +0, CO,+NO,+S0,+H,0 + Heat

CHONSCI + 0,

CO +NO,+SO+HCI + H,0

+ Heat
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1. Drying Zone ~ 400-500°C

2. Combustion Zone ~ 900-1,200°C

3. Post Combustion ~ 400°C

ar
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1. Single Chamber Incinerator

2. Multiple Chamber Incinerator

In-line
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3. Central Disposal Incineration System

SEUVUDIFBUN

1. Stroker type Incineration

2. Rotary Kiln Incineration
3. Fluidized bed Incineration

4, Pyrolysis Incineration

wEnmaMauveamIyan ey TY
1. WU Stroker type (NENYHATINAAZATL)
- Storage
- Feeding
- Furnace
- Air Cooling
- Emission Gas
-Bottom t}sh & Fly Ash Collection

- Heat Recovery

Three Components for Combustion

- Temperature
- Turbulence

- Time
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Tuneumshanuveamrnyadesuuy Stroker type

2. Rotary Kiln Incineration
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muldyanemihmulaayaresazegly
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4.
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,,,,, 2 Waste leeding

Rotary kiln incinerator with ash discharge
Post-combustion chamber, burner

Incineration Process

3. Fluidized bed Incineration

- Fluidized bed ¥191013A20N9 130 N e
THIABYNIA ~ | mm

] C w
- NEABMIITHIN uaz Heaw Inziulsany
Vzuuunneliaataufuniosdnsioann
24hr/day

Fluidized Bed incinerator
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Fluidized Bed incinerator

4. Pyrolysis Incineration

uamsien lusfeenilu

2 Tunou
1.Starve Air ~ 450 °C
ANNIOUNVANIA

2. Excess Air ~ 1,000-1,200 °C

Pyrolyfic incinerator

Residue Handling Process

mamiaruazesaninaiin (TSP)

- Cyclone
- Wet Scrubber
- ESP

- Bag House Filter

Residue Handling Process

(& 1117in — Sanitary Landfill

181008 — Secure Landfill

Activated Carbon— (YA

Flue Gas Cooling Process

1 =
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2: ﬁﬂﬁ’ﬁﬂﬁaﬁ‘ﬂﬁ {Steam Boiler)

Cool air/ Water Flue Gas
—————————

200°C
- Cyclone
- Wet Scrubber
- ESP

Flue Gas Treatment Process | - Bag House Filter

Steam Boiler
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Solid Waste Disposal
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mannvguilanay (Landfill gas)
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ﬁ’a@ﬂ”ﬁ'u (Landfill Liners)
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@® GEM_mmGnemembrane
liners are made ol high density polyethylene
to ensure maximum security of the solid
waste contaminant. There are a variety of
choices of geomembrane liners that the liner
companies manufacture to suit the needs of

the lining system.

Geomembrane Liners (GL)

®GE_QQOMEO§JIE:_Geocumpnsite is a combination of two types of
liners, The first and main component is a geonet. The geonet is a high
density polyethylene net that is usually placed either above or below the
geomembrane liner. This net is used as a collection system for the leachate
Produced by the solid waste. The second component that makes up the
Beocomposite liner is a nonwoven geotextile. This geotextile is bonded to the
geonet either on one side or both. The purpose of the geotextile is to prevent
ny soil from clogging the geonet. This ensures proper collection of the
Contaminant. The geotextile, when layed over a textured geomembrane, acts
a5 2 adherent preventing the geocomposite liner from slippping on the steep

slopes of the landfin cell. The geocomposite leads to the final step of the
lining system,

S —

GEOSYNTHETIC CLAY LINER;The geosynthetic clay
liner(GCL) acts as a substitute for a compacted layer of bentonite
clay that is usually placed over the geocomposite to complete the
lining system. The GCL, with its easy deployment, gives the
contractor the ease of rolling out a clay layer that would normally
have to be placed and compacted by heavy machinery, adding risk
to damaging the liner system. The GCL can be used as a protective

cap to cover the landfill as well. (GSE Lining Technology,1996)
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Geosynthetic Clay Liners (GCL)*

comprised of sodium bentonite, bound by a woven and non-
woven gectextile or adnered to a geomembrane.

00

Compacted Clay Liners (CCL)

LINER APPLICATION OF SOLID WASTE LANDFILY

Drainage.
Comoacted Cley

Gaamemarane Liver
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Painting Supplies
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Liquid medicine
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Disinfectants
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Tub, tile, shower cleaners
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Framework for Planning Activities

Decisions and Problem recognition
political activity & definition
;
Planning activity

Planning Time Period

Short- term

Long- term

Planning Levels

Subregion or regional

State and federal

Planning for Emerging Concepts and Technologies

The definition of program and plan
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The Decision Process

Reqmrement Jfor Decision Makmg

- umiu‘u fiamaveausy

-An understanding of the goals of the community

Important Decision Events

- Adoption of SWM plan, including specific programs

- Adoption of appropriate implementation schedule.

-The results of plarming

- Selection of an agency to administer the plan and

operate the system

- Selection of staff and funding sources
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