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 WASTE HIERARCHY:

 The waste management hierarchy indicates an order of preference for action to reduce and manage waste,

and is usually presented diagrammatically in the form of a pyramid as shown in figures on next slide.

 1 Prevention & Reduction - most preferred

 Minimize the amount of waste through various means of control. If we avoid the initial use of resource then

we avoid wasting the resource. Don't buy what you don't need. Remember, when you buy something, you

are buying the whole package, wrapping and all. Look for products whose design has minimised waste by

creating a better product or better packaging. Select the products that use the least hazardous materials.

 2 Preparing for re-use & minimise

 Checking, cleaning or repairing recovery operations, by which products or components of products that

have become waste are prepared so that they can be re-used without any other pre-processing

 3 Recycling

 When raw material can be recycled, major resources are saved. Recycling is usually when the material is

returned to its pure state to use for something else. This includes composing if it meets quality protocols.

 4 Recovery

 Combustible waste is a resource for energy extraction. Although this step destroys the resource it is

preferred to disposal by landfill or combustion without gaining the benefit of energy extraction

 5 Disposal - Least preferred

 As a final step, deposit at a registered landfill or incineration without energy recovery. Incineration creates

bottom ash which ends up in landfill. Landfill has to be carefully managed; it takes decades before a full

remediation of the land is reached.



Waste Hierarchy



 3-R PRINCIPLE

 Waste management is first to reduce waste generation and separate potential

recyclables at source to improve the quality of materials for reuse, including

organics for composting or anaerobic digestion. That cannot be reduced should be

reused if possible. That cannot be reused or reduced should be recycled,

particularly secondary materials such as metal and paper. Wastes that cannot be

recycled should be recovered, usually through bacteriological decomposition or

should be incinerated or landfilled (World Bank, 2005).

 The waste hierarchy refers to the 3 (or 4) R’s of reduce, reuse, recycle, (recovery)

which classify waste management strategies according to their desirability.

 The aim of the 3-R principle is to extract the maximum practical benefits from

products and to generate the minimum amount of waste. Source reduction involves

efforts to reduce hazardous waste and other materials by modifying industrial

production.



 Waste minimisation is the process and the policy of reducing the amount of
waste produced by a person or a society.

 Waste minimisation involves efforts to minimise resource and energy use
during manufacture. For the same commercial output, usually the fewer
materials are used, the less waste is produced.

 The main sources of waste vary from country to country. In the UK, most
waste comes from the construction and demolition of buildings, followed by
mining, industry and commerce. Household waste constitutes a relatively small
proportion of all waste.

 In the waste hierarchy, the most effective approaches to managing waste are at
the top. In contrast to waste minimisation, waste management focuses on
processing waste after it is created, concentrating on re-use, recycling, and
waste-to-energy conversion.

 In industries, using more efficient manufacturing processes and better materials
will generally reduce the production of waste. The application of waste
minimisation techniques has led to the development of innovative and
commercially successful replacement products. Waste minimisation has proven
benefits to industry and the wider environment.

 There are government incentives for waste minimisation, which focus on the
environmental benefits of adopting waste minimisation strategies.



 RESOURCE OPTIMISATION - Minimising the amount of waste produced by

organisations or individuals goes hand-in-hand with optimising their use of raw materials. For

example, a dressmaker may arrange pattern pieces on a length of fabric in a particular way to

enable the garment to be cut out from the smallest area of fabric.

 REUSE OF SCRAPS MATERIAL - Scraps can be immediately re-incorporated at the

beginning of the manufacturing line so that they do not become a waste product. Many

industries routinely do this; for example, paper mills return any damaged rolls to the

beginning of the production line, and in the manufacture of plastic items, off-cuts and scrap

are re-incorporated into new products.

 IMPROVED QUALITY CONTROL AND PROCESS MONITORING - Steps can be

taken to ensure that the number of reject batches is kept to a minimum. This is achieved by

increasing the frequency of inspection and the number of points of inspection. For example,

installing automated continuous monitoring equipment can help to identify production

problems at an early stage.

 WASTE EXCHANGES - This is where the waste product of one process becomes the raw

material for a second process. Waste exchanges represent another way of reducing waste

disposal volumes for waste that cannot be eliminated.

 SHIP TO POINT OF USE - This involves making deliveries of incoming raw materials or

components direct to the point where they are assembled or used in the manufacturing

process to minimise handling and the use of protective wrappings or enclosures.



 To reuse is to use an item more than once. This includes conventional reuse
where the item is used again for the same function, and new-life reuse where it
is used for a different function. In contrast, recycling is the breaking down of
the used item into raw materials which are used to make new items.

 By taking useful products and exchanging them, without reprocessing, reuse
help save time, money, energy, and resources. In broader economic terms,
reuse offers quality products to people and organizations with limited means,
while generating jobs and business activity that contribute to the economy.

 Historically, financial motivation was one of the main drivers of reuse. In the
developing world this driver can lead to very high levels of reuse, However
rising wages and consequent consumer demand for the convenience of
disposable products has made the reuse of low value items such as packaging
uneconomic in richer countries, leading to the demise of many reuse programs.

 Current environmental awareness is gradually changing attitudes and
regulations, such as the new packaging regulations, are gradually beginning to
reverse the situation.

 One example of conventional reuse is the doorstep delivery of milk in refillable
bottles; other examples include the retreading of tires and the use of
returnable/reusable plastic boxes, shipping containers, instead of single-use
corrugated (rievots) fiberboard boxes.



 Recycling of materials and substances contained in solid waste is very
simple in theory but extremely hard in practice. People have always
collected utilisable and valuable materials (e.g. metals) from waste and
used them in industry because it is cheaper than extracting them from
raw materials.

 It is also useful to separate cheap materials from waste because they
still have some value (old newspapers to produce pulp and new paper)
or it is inconvenient to throw them away (bottles).

 Economic reasons are decisive for the reuse of materials. For the time
being, to produce glass from natural raw materials is cheaper than from
discarded, used glass, and using glass chippings to replace stones in the
road or street construction consumes much more energy.

 In many countries regulations require sorting waste at the source.
Residents need to sort waste into such types as food scraps, paper, ash
and glass.

 There are some ISO standards relating to recycling such as ISO
15270:2008 for plastics waste and ISO 14001: 2004 for environmental
management control of recycling practice as well as EU directives.




