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SOLID WASTE

Municipal solid waste, commonly known as trash anogge (US), refuse or rubbis
(UK) is a waste type consisting of everyday itamesconsume and throw away.

It predominantly includes food wastes, yard wastesfainers and product
packaging, and other miscellaneous inorganic wdisiasresidential, commercial,
Institutional, and industrial sources.

Examples of wastes are, u appliancey(elektroprece), newspapers, clothing, foc
scrapes, boxes, disposable tableware, office asdr@om paper, furniture, wood
pallets, rubber tires, and cafeteria wastes. Mpalaolid waste does not include

industrial wastes, agricultural wastes, and sevsagige.

The collection is performed by the municipality it a given area. They are in
either solid or semisolid form. The tenesidual waste relates to waste left from
household sources containing materials that havvbe®n separated out or sent fo

reprocessing.
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SOLID WASTE

Types of waste:

Biodegradable waste: food and kichen waste, green waste, pajgean be recycled);
Recyclable material: paper, glass bottles, cans, metals, tan plastics, etc.;
Inert waste: construction and demolition waste, dirt, rocks debris;
Composite wastes: waste closing, Tetra Packs, waste plasgsoagh as toys;

Domestic hazardous waste (household hazardous waste) & toxic weast
* medication,
» e-waste,
* paints,
» chemicals,
e light bulbs,
* fluorescent tubes,
* Spray cans,
« fertilizer and pesticide and containers,
* batteries,
 shoe polish materials.




SOLID WASTE

Waste is solid substances generated as a redulhadn activities, and, being no long
of value for the respective economic, physiologardiechnological process, are
removed from it.
Solid waste in a broader sense is understood as@rsehold, industrial and
agricultural materials that have been used up.
Since such waste accumulates in the territoriesageh by municipalities responsibl
for its removal and storage, it is termed ‘munitgaid waste’.

As other of the municipal solid waste are:

enerated in thermal .
J wastewater treatment from mineral

or electric power :
lan ts plants farm waste extraction
[

Sometimes these types of waste require separate sectorsandfills.




SOLID WASTE




BIODEGRADABLE WASTE

Biodegradable waste is a type of waste, typically
originating from plant or animal sources, which niey
degraded by other living organisms.

Waste that cannot be broken down by other living
organisms are called norblmdegcpidealde.

Biodegradable waste can be commonly foun

municipal solid waste (sometimes called biodegredab
municipal waste, or BMW) as green waste, food waste
paper waste, and biodegradable plastics.

Other biodegradable wastes include human waste,
manure, sewage, sloughterhouse waste.

In the absence of oxygen much of this waste will day
to methane by anaerobic digestion.
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BIODEGRADABLE WASTE

= Biodegradable waste can often be used for
composting or must doubtless be a resource fo
heat, electricity and fuel.

= This produces additionaldyagaatdssiiil lckkinesss
the compost for the soil. mhigng teeasf diliry

developed system and produced mils Kwh of
electricity.

= [he oldest of the companies own lorries has
achieved 1.000.004kioeiesdivaemvwithidomzes
from household waste in the last 15 years.




BIO GAS

Biogastypically refers to a gas produced by the biologicaakdown oboggarcc
matterimtiies adisseToee aikyg@ne @ropramawiaest te ssLath aess chssact éant taanetl aamimed
material, animal dung, and kitchen waste can beeated into aygaseaddekel
called biogas. Biogas originates from biogenic makt@and is a type dbibiokelel

Biogas comprises primariiyetiedmsneCl) andacabmndo«cssCCs) and may have
small amounts chygdrgee s dpipliel &5 ) amtmm stine.

The gases methane, hydrogen, and carbon monoxideeceombusted or oxidized
with oxygen. This energy release allows biogasstosed as a fu

Biogas can be used as a fuel in any country forhaaging purpose, such as
cooking. It can also be used in anaerobic digestbese it is typically used in a
gas engine to convertthe energy in the gas ieictretity and heat.

Biogas can be compressed, much hiatunaltgied apsad sed dd g poesrhataehetieses

In the UK, for example, biogas is estimated to hémeepotential to replace around
17% of vehicle fuel.

Biogas is aeapeablddigsat itqakiifs ddorepraeabengysubsbamesosoene
parts of the world. Biogas can also be cleanedupigdaded to natural gas
standards when it becomiaisimetinatizane
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Biogas production in rural Germany.
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Green waste is biodegradable waste that can be cooged of garden or park wast&, such as grass or flower
cuttings and hedge dzvzogg trimmings, as well as domestic and commercial fabwaste. The
differentiation greenidentifies it as high in nitrogen, as opposed to lmwn waste, which is primarily
carbonaceous.

Green waste is often collected in municipal curbsglcollection schemes or through private waste 19
management contractor businesses and subject to iegendent audit.




FOOD WASTE

Food waste or food loss is food that is discarded lmst uneaten. As of 2011, 1.3 billion tons of &éml, about one
third of the global food production, are lost or wasted annually. Loss and wastage occurs on all stejpsthe food
supply chain. In low-income countries most loss oacs during production, while in developed countriesmuch

food — about 100 kilograms per person and year — isagted at the consumption stage.
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Save
Perishable Foods
by

Preser ving N_O.._..W Apples (Granny Smith variety are among the most wasted

foods in the UK mmmwrywmﬂmmmﬂaw

Limiting food wastage has seen the adoption of forax WWI and Il slogans.




FOOD LOSS AND WASTE

At the production
Total, kg and retail
stages, kg

Food loss and waste per person
and year

Europe 280 190 90
North America and Oceania 295 185 110
Industrialized Asia 240 160 80
Subsaharan Africa 160 155 5
North Africa, West and Central Asia 215 180 35
South and Southeast Asia 125 110 15
Latin America 225 200 25

By consumers,
kg

Food lossmeasures the decrease in edible food mass (excluding inediblenubstsedl),
that Is, loss at the production, postharvest and processing stagegefirht®n of loss
Includes biomass originally meant for human consumption but eventuallyarssahie
other purpose, such as fuel or animal feed.

Food wasteare food losses occurring during the retail and final consumption stage du
the behaviour of retailers and consumers — that is, the throwingaivieyd.




CONSTRUCTION WASTE

Construction waste consists of unwanted material produced direct
Incidentally by the constructiocor andlogtsiises.

This includes building materials such as insulation, nails, electrica
wiring, as well as waste originating from site preparation such &
dredging bagareétie) materials, tree stumps, and rubble.

Constiructionvesstenasgycomidaml ézak] aasiesstss 0o rodities Maazadbois

substances.
Much building waste is made up of materials sucbricks, concret

and wood damaged or unused for various reasons during
construction.

Observational research has shown that this can be as high as 10
% of the materials that go into a building, a much higher
percentage than the 2.5¥b @suzmlysdiysassatby Qyaniansyrsa
and the construction industry.

Since considerable variability exists between construction sit&s, th
IS much opportunity for reducing this waste.




CONSTRUCTION WASTE

Certain components of construction waste such as plasterboards :
hazardous ondanatfidiélile fPlasterboard is rokem dowvm im lamdifil
conditions releasing hydrogen sulphide, a toxic gas.

There is the potential to recycle many elements of constructide .wa
Often roll-offf comizmers are used to transponrt the waste. Ruibblie
can be crushed and reused in construction projects. Waste woc
can also be recovered and recycled.

Government or local authorities often make rules about how
waste should be sorted before it is hauled away to landfills or ot
waste treatment facilities.

Some hazardous materials may not be moved, before the authorit
have ascertained that safety guidelines and restrictions have be
followed.

Among their concerns would be the proper handling and disposal
such toxic elements as lead, asbestos or radioactive materials.




CONSTRUCTION WASTE
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Polyurethane insulator material marked for
removal of the construction site. This
material is quite wasteful and
alternatives as compressed straw could
be better used instead. 16




THE FUNCTIONAL ELEMENTS OF SOLID WASTE

Waste generation- encompasses activities in which materials argatifiedias no
longer being of value and are either thrown owathered together for disposal.

Collection - the functional element of collection includes onlycthe gathering of
solid waste and recyclable materials, but alsdrdresport of these materials, afte
collection, to the location where the collectiormide is emptied. This location
may be a materials processing facility, a transtation or a landfill disposal site.

Waste handling and separation, storage and procesgat the source involves
activities associated with waste management umilntaste is placed in stora
containers for collection. Handling also encompsa$ise movement of load:
containers to the point of collection. Separatirfgcent types of waste
components is an important step in the handlingstmichge of solid waste at the
source.

Separation and processing and transformation of sl wastes- the types of
means and facilities that are now used for thewegoof waste materials that
have been separated at the source |ncrtuclesmtmtmmnmn,ctdcxppodﬂffamndkimyy
backamrtensT hiees | SPRaaReIch
the source and the separation of commingled wastesly occur at a materlals
recovery facility, transfer stations, combustioailfaies and disposal sites.
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THE FUNCTIONAL ELEMENTS OF SOLID WASTE

Transfer and transport - this element involves two main steps. First, Wast®as
transferred from a smaller collection vehicle t@& transport equipment. The

waste is then transported, usually over long degtanto a processing or disposa
site.

Disposal- today, the disposal of wastes by land fillingandaspreading is the
ultimate fate of all solid wastes, whether theyra®dential wastes collected and
transported directly to a landfill site, residualterials from material recovery
facilities, residue from the combustion of solidsteg compost, or other
substances from various solid waste processiniitiesi

A modern sanitary landfill is not a dump; it is an engineered facility used fo
disposing.of solid wastes on land without creatingances or hazards to public
health or safety, such as the breeding of insextdlee contamination of ground
water.

Energy generation- municipal solid waste can be used to generateggnSeyeral
technologies have been developed that make thegsmg for energy generatio
cleaner and more economical than ever before,dimauandfill gas capture,
combustionpgyobigsE SRS icatan.

18




WASTE MANAGEMENT

The aim of sustainable waste management is to reduce waste
formation and to use resources more efficiently and rationally
ensuring that the waste of one sector is used as a raw materi;
In another sector.

It is estimated that the amount of solid waste capita is aroun
500 kilograms per year. However, this fi gure may vary greatl
In diff erent cities and seasons.

Disposal of solid waste or waste incineration ash in sanitary
polygons can endanger groundwater or surface water source:
Therefore, the construction of sanitary polygons has to be
planned very carefully, and their operation has to be strictly
monitored in order to prevent groundwater pollution.




WASTE MANAGEMENT HIERARHY




WASTE MANAGEMENT SR CONCEPT

Thewaste hierarchyrefers to the 3 (or 4) R’'s oéduce, reuse,
recycle, (recovery)which classify waste management strategie
according to their desirability.

The R’s are meant to be a hierarchy, in order glrtance.
However in Europe the waste hierarchy has 5 stegsice,
reuse, recycle, recovery, and disposal.

The waste hierarchy has taken many forms overdbkegecade,
but the basic concept has remained the cornerstomest waste
minimisation strategies.

The aim of the waste hierarchy is to extract the mamum

practical benefits from products and to generate th
minimum amount of waste.

Some waste management experts have recently inedepgoa
additional R: "Rettimik " ywithhthieamppéddmeaamibegtahte
present system may have fundamental flaws, ancathat
thoroughly effective system of waste management nemg an
entirely new way of looking at waste.

Source reduction involves efforts to reduce hazardous waste an
other materials by modifying industrial production.

Source reduction methods involve changes in matwiag
technology, raw material inputs, and product forioh.

At times, the term "pollution prevention" may refersource

reduction.
21




REDUCE

Waste minimisationis the process and the policy of reducing the armotiwaste
produced by a person or a society.

Waste minimisation involves efforts to minimiseoesce and energy use during
manufacture. For the same commercial output, ustredl fewer materials are

the less waste is produced.

Waste minimisation usually requires knowledge efpnoduction process, cradle-
to-grave analysis (the tracking of matenalsirdre itesdnactiomm to e ir nestiunm to
earth) and detailed knowledge of the compositiothefwaste

The main sources of waste vary from country to dquin the UK, most waste
comes from the construction and demolition of bhadg, followed by mining
and quarrying, industry-and commerce. Householdenamstitutes a relatively
small proportion of all waste. Reasons for the toneaof waste sometimes
iInclude requirements in the supply chain.

In the waste hierarchy, the most effective appreath managing waste are at the
top. In contrast to waste minimisation, waste managnt focuses on processing
waste after it is created, concentrating onse;uessatimg , sl waest e -tmeEnggrgy
conversion.




REDUCE

In industries, using more efficient manufacturimggesses and better materials wil
generally reduce the production of waste. The appbn of waste minimisation
techniques has led to the development of innovaingecommercially
successful replacement products. Waste minimisaiisnproven benefits to
industry and the wider environment.

Waste minimisation often requires investment, whscasually compensated by the
savings. However, waste reduction in one part efitoduction process may
create waste production in another |

There are government incentives for waste mininaeatvhich focus on the
environmental benefits of adopting waste minim@astrategies. In the UK,
several pilot schemes such as The Catalyst Prapecthe Dee Waste
Minimisation Project, have shown the efficacy oflsyolicies.

Fourteen companies Wdvirgsykada@natedmy dataoountyyn NanttinWestiro) Emal
took part in the Catalyst Project; the project gatexl overall savings of £9
million and landfill waste was reduced by 12,000rtes per year.




REDUCE

PROCESSES

RESOURCE OPTIMISATION - Minimising the amount of waste produced by
organisations or individuals goes handismdamidvoiitiopsmesthgithese uesanaiy
materials. For example, a dressmaker may arrange pattees pie@ length of fabric in
a particular way to enable the garment to be cut out from théestraiea of fabric.

REUSE OF SCRAPS MATERIAL - Scraps can be immediately ireeanporptedtatitaethe
beginning of the manufacturing line so that they do not become a waste pMdnygt
industries routinely do this; for example, paper mills return anyadaahrolls to the
beginning of the production line, and in the manufacture of plastic itdfrsuts and

scrap are reacm@@etaid chioto espjochatsts.

IMPROVED QUALITY CONTROL AND PROCESS MONITORING - Steps can b
taken to ensure that the number of reject batches is kept to auminifhis is achieved
by increasing the frequency of inspection and the number of points of lospéair
example, installing automated continuous monitoring equipment can help tdyidenti
production problems at an early stage.

WASTE EXCHANGES - This is where the waste product of one process becomes the
material for a second process. Waste exchanges represent aratleéraducing waste
disposal volumes for waste that cannot be eliminated.

SHIP TO POINT OF USE - This involves making deliveries of incoming raw materials
components direct to the point where they are assembled or usednartbfacturing
process to minimise handling and the use of protective wrappings or easlosur

24




REUSE

To reuse is to use an item more than once. Thisdes conventional reuse
where the item is used again for the same funcéind,newlififereeissenieeee
it is used for a different function. In contragi¢ycling is the breaking down
of the used item into raw materials which are usadake new items.

By taking useful products and exchanging them, authreprocessing, reuse
help save time, money, energy, and resourcesokder economic terms,
reuse offers quallty products to people and orgdinzs with limited means,
while generating jobs and business activity thatigoute to the economy.

Historically, financial motivation was one of theam drivers of reuse. In the
developing world this driver can lead to very highels of reuse, howev
rising wages and consequent consumer demand faothasnience of
disposable products has made the reuse of low talms such as packaging
uneconomic in richer countries, leading to the denaf many reuse
programs.

Current environmental awareness is gradually cmapaititudes and
regulations, such as the new packaging regulatamesyradually beginning
to reverse the situation.

One example of conventional reuse is the doorseépeaty of milk in refillable
bottles; other examples include the retreadingre$ tand the use of
returnable/reusable plastic boxes, shipping coatajnnstead of singlesase

corrugatedrievots) fiberboard boxes.
25
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An electric wire reel reused as a center table in
a Rio de Janeiro fair

Reusable glass bottles collected in Bishkek Kyrgyizsh.

Deposit values (0.5-2 Kyrgyz som) are posted next t
the sample bottles on the rack
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RECYCLING

Recycling of materials and substances containsdlid waste is very simple in
theory but extremely hard in practice. People faways collected utilisable
and valuable materials (e.g. metals) from wasteused them in industry
because it is cheaper than extracting them frommaverials.

It is also useful to separate cheap materials fr@ste because they still have
some value (old newspapers to produce pulp andoag@er) or it is inconvenient
to throw them away (bottles).

Economic reasons are decisive for the reuse of ralteFor the time being, to
produce glass from natural raw materials is chethan from discarded, us:
glass, and using glass chippings to replace stondeiroad or street
construction consumes much more energy.

In many countries regulations require sorting wastine source. Residents need tc
sort waste into such types as food scraps, papgegrasglass.

There are some ISO standards relating to recycling such aE5i&S:2008 for plastics waste
and ISO 14001: 2004 for environmental management control of recycling pactical as
EU directives.
27




RECYCLING

Recycling and rubbish bin in
a railway station, Germany
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Early sorting of recyclable materials: glass and glstic bottles in Poland
Sign at Tamil Nandi, India




ENVIRONMENTAL EFFECTS OF RECYCLING

Material Energy savings Alir pollution savings
Aluminium 95 % 95 %
Cardboard 24 %

Glass 5-30%
Paper 40 %

Plastics 70 %

Steel 60 %




WASTE COLLECTION




Solid waste collection and transporting

MATTE MANASEMENT

VB HGIER

A front-loading garbage truck in North America.




Solid waste collection and transportlng Nepal




The weigh bridge is the two part platform over which trucks are driMemupper works is
auxiliary equipment for leveling the load in the truck and is not pdhteo$cale. This scale
uses electronic measuring equipment.




LANDFILLING




LANDFILLING

Landfill operation. The area being filled is a sindg, well-defined "cell" and a
rubberized landfill liner is in place to prevent cntamination by leachates
migrating downward through the underlying geologi@l formation.




MODERN LANDFILL
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Construction of sanitary landfills
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LANDFILLING

South East New Territories Landfill, Hong Kong




SANITARY LANDFILL
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USA, New York, Staten Island,
Fresh Kills




Landfill compacting




Landfill compactors

A sheepsfoot compactor/roller
operated by U.S. Navy Seabees




MODERN SANITARY LANDFILL
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MODERN SANITARY LANDFILL IN
GETLINI FOR RIGA CITY
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ENERGY FROM BIOGAS IN GETLINI







Sadzives atkritumu apsaimniekoSanas regionalie projekti un to statuss
(2005.gads)

ZIEMELVIDZEMES
iedz.sk. 190 t dGkst.

VENTSPILS
iedz.sk. 58 t Gkst. MALIENAS
> iedz.sk. 92 t akst.

AUSTRUMLATGALES
(iedz.sk. 111 t akst.)

ZEMGALES
(iedz.sk. 195 t akst.)

LIEPAJAS
(iedz.sk. 132 t dikst.)

Ieviesti projekti

DIENVIDLATGALES

Projektiem apstiprinats finansejums (iedz.sk. 229 t dikst.)

EK iesniegts projekts
Sagatavosana esosie projekti
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REKULTIVATION OF LANDFILLS




Incineration plant

Incineration is a waste treatment process that
involves the combustion of organic substance
contained in waste materials.

Incineration and other high temperature waste
treatment systems are described as “thermal
treatment” .

Incineration of waste materials converts the
waste into ash, flue gas, and h

The ash is mostly formed by the inorganic
constituents of the waste, and may take the for
of solid lumps or particulates carried by the flue
gas.

The flue gases must be cleaned of gaseous anc
particulate pollutants before they are dispersed
into the atmosphere.

In some cases, the heat generated by incinerati

can be used to generate generate electric powe
The Spittelau incineration plant in Vienna,

designed by Friedensreich Hundertwasser




SYSAV incineration plant in
Malmo, Sweden capable of
handling 25 metric tons per
hour household waste
To the left of the main stack, a
new identical oven line is
under construction.




Incineration plant




Composting

s

A large compost pile that is steaming with the
heat generated by thermophilic microorganisms.

Composting organisms require four
equally important things to work
effectively:
Carbon — for energy; the microbial
oxidation of carbon produces the
heat, if included at suggested levels.
High carbon materials tend to be
brown and dry.
Nitrogen — to grow and reproduc
more organisms to oxidize the
carbon.
High nitrogen materials tend to
be green (or colorful, such as
fruits and vegetables) and wét.
Oxygen— for oxidizing the carbon,
the decomposition process.
Water — in the right amounts to
maintain activity without causing
anaerobic conditions.




Compost

Compost is organic matter that has been decomposed and recycled as zefeatid soil
amendment. Compost is a key ingredient in organic farming. At its @ssential, the process
of composting requires simply piling up waste outdoors and waiting for dkerials to break
down from anywhere between 5-6 weeks or even more.

Modern, methodical composting is a multi-step, closely monitored @meads measured
Inputs of water, air and carbon- and nitrogen-rich materials. The g®snion process is
aided by shredding the plant matter, adding water and ensuring propemaaeyategularly
turning the mixture. Worms and fungi further break up the material.

Aerobic bacteriimanage the chemical process by converting the inputs into heat,
dioxide and ammonium. The ammonium is further converted by bacteria amisrmurishing
nitrites and nitrates through the process of nitrification.

Compost can be rich.in-nutrients. It is used in gardens, landscapingyrasudtare. The
compost itself is beneficial for the land in many ways, includshg soil conditioner, a
fertilizer, addition of vital humus or humic acids, and as a naturalcpéstor soil.

In ecosystems, compost is useful for erosion control, land and steefamation, wetland
construction, and as landfill cover. Organic ingredients intended for cangoan
alternatively be used to generate biogas through anaerobic digestion.

Anaerobic digestion is fast overtaking composting in some parts of tihe wauding
central Europe as a primary means of downcycling waste orgartermat




A modern compost bin constructed from plastics




omposting plant
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