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The aim: Moving towards improved waste management 
 
 
 
 

 
The objectives of EU waste policy are to reduce the negative impact of waste on the 

environment and public health and to ensure the most efficient use of resources, particularly 

natural resources. Towards these goals, it aims to improve and strengthen measures to 

prevent the disposal of waste and promote its re-use, recycling or recovery. 

Every production process generates some form of waste and all material placed on the 

market is destined to become waste at one time or another. This has already resulted in ever 

growing waste mountains. Each year 1.3 billion tons of non-agricultural waste is generated in 

the European Union - some 58 million tons of which is hazardous. This amounts to a yearly 

average of 570kg of waste production for every man, woman and child in the EU-15 (300- 

350kg in the EU-10). 
 

Waste represents an enormous loss of resources in the form of both materials and energy. In 

addition, waste management itself creates environmental damage. Of the total waste 

generated in the EU, 31% is currently landfilled, 42% is recycled, 6% is incinerated with energy 

recovery and 21% is unaccounted for. Landfilling and incineration contribute to pollution of 

the air, water and soil as well as noise and other nuisances. Furthermore, the economic costs 

of municipal waste and hazardous waste management alone amount to around €75 billion a 

year. 

Waste is not just a serious problem; it is also a growing problem. Between 1990 and 1995 - in 
 

the EU-25 - waste generation rose 10% compared to a GDP increase of only 6.5%. Municipal 

waste is the single fastest growing waste stream; it increased by 19% between 1995 and 2003. 

The Joint Research Centre predicts that 42.5% more waste could be generated in 2020 

compared to 1995. 

The significant and growing environmental, social and economic challenges presented 

by waste explain why the EU’s 6th Environment Action Programme identifies waste as one of 

its top four priorities. This EU-level work is based on three principles: waste prevention; 

recycling and re-use; and improving final disposal and monitoring. 
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There have been waste policy successes, including increases in recycling and reductions in 

dioxin emissions from municipal waste incinerators. However, the greater increases in waste 

generation mean that the EU still has the challenge of decoupling the use of resources and 

the generation of waste from the rate of economic growth. 

An important tool to guide European efforts is the life-cycle approach to resource 

management - environmental policy needs to ensure that any negative environmental impact 

is minimized throughout the entire life-cycle of resources. Life-cycle thinking is also being 

introduced into waste policy. Furthermore, more ambitious waste prevention policies and re- 

use of products and components can also contribute to avoiding the negative environmental 

impact from the extraction of primary raw materials and their transformation in production 

processes. 

For  the  EU,  improving  waste  management  is  about  becoming  an  economically  and 
 

environmentally efficient recycling society that seeks to avoid waste, or, where this is 

impossible, to use it as a resource. Supported with high environmental standards, this will 

ensure the protection of human health and the environment against the harmful effects of 

waste and enable sustainable economic growth. 1 

 
As European society has grown wealthier it has created more and more rubbish. Each 

year in the European Union alone we throw away 3 billion tonnes of waste - some 90 million 

tonnes of it hazardous. This amounts to about 6 tonnes of solid waste for every man, woman 

and child, according to Eurostat statistics.2  It is clear that treating and disposing of all this 

material - without harming the environment - becomes a major headache. 

Good waste management provides direct economic benefits through improving human 

health and the environment, including higher productivity, lower medical costs, better 

environmental quality and the maintenance of ecosystem services. It is the community at 

large, and often its poorest members, that reap the largest share of these benefits. By proper 

pricing of raw materials, water, energy and waste management, costs can be shifted away 

from the poor and the general community to those manufacturing the products or generating 

the waste. This is more equitable and also more effective, as it provides an incentive to 

reduce waste generation.3
 

 
 
1   LIFE and waste recycling, Innovative waste management options in Europe, European Communities, 2007, p.5 
2 Eurostat is the statistical office of the European Union situated in Luxembourg. Its task is to provide the European 
Union with statistics at European level that enable comparisons between countries and regions. 
3 Source: Guidelines For National Waste Management Strategies: Moving From Challenges To Opportunities, p. 
32 
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Between 1990 and 1995, the amount of waste generated in Europe increased by 10%, 

according to the Organisation for Economic Cooperation and Development (OECD). Most of 

what we throw away is either burnt in incinerators, or dumped into landfill sites (67%). But 

both these methods create environmental damage. Landfilling not only takes up more and 

more valuable land space, it also causes air, water and soil pollution, discharging carbon 

dioxide (CO2) and methane (CH4) into the atmosphere and chemicals and pesticides into the 

earth and groundwater. This, in turn, is harmful to human health, as well as to plants and 

animals. 

By 2020, the OECD estimates, we could be generating 45% more waste than we did in 
 

1995. Obviously we must reverse this trend if we are to avoid being submerged in rubbish. But 

the picture is not all gloomy. The EU's Sixth Environment Action Programme identifies waste 

prevention and management as one of four top priorities. Its primary objective is to decouple 

waste generation from economic activity, so that EU growth will no longer lead to more and 

more rubbish, and there are signs that this is beginning to happen. In Germany and the 

Netherlands, for example, municipal waste generation fell during the 1990s. 

The EU is aiming for a significant cut in the amount of rubbish generated, through new waste 

prevention initiatives, better use of resources, and encouraging a shift to more sustainable 

consumption patterns. 

The European Union's approach to waste management is based on three principles4: 
 

1.   Waste prevention:   This is a key factor in any waste management strategy. If we can 

reduce the amount of waste generated in the first place and reduce its hazardousness 

by reducing the presence of dangerous substances in products, then disposing of it will 

automatically become simpler. Waste prevention is closely linked with improving 

manufacturing methods and influencing consumers to demand greener products and 

less packaging. 

2.   Recycling and reuse: If waste cannot be prevented, as many of the materials as 
 

possible should be recovered, preferably by recycling. The European Commission has 

defined several specific 'waste streams' for priority attention, the aim being to reduce 

their  overall  environmental  impact.  This  includes  packaging  waste,  end-of-life 

vehicles, batteries, electrical and electronic waste. EU directives now require Member 

States to introduce legislation on waste collection, reuse, recycling and disposal of 
 

 
 
 
 
4 http://ec.europa.eu/environment/waste/ 
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these waste streams. Several EU countries are already managing to recycle over 50% of 

packaging waste. 

3.   Improving  final  disposal  and  monitoring:  Where  possible,  waste  that  cannot  be 
 

recycled or reused should be safely incinerated, with landfill only used as a last resort. 

Both these methods need close monitoring because of their potential for causing 

severe environmental damage. The EU has recently approved a directive setting strict 

guidelines for landfill management. It bans certain types of waste, such as used tyres, 

and sets targets for reducing quantities of biodegradable rubbish. Another recent 

directive lays down tough limits on emission levels from incinerators. The Union also 

wants to reduce emissions of dioxins and acid gases such as nitrogen oxides (NOx), 

sulphur dioxides (SO2), and hydrogen chlorides (HCL), which can be harmful to human 

health. 
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Underlying Concepts – Waste Management Hierarchy 
 
 
 

 
Any discussion of waste management will involve the use of various specialised 

concepts. The following concepts are the cornerstones of waste management policy across 

the globe and may be familiar: waste prevention or minimization, the waste hierarchy, the 

life-cycle of a product, resource efficiency and environmentally sound management. 

The waste management hierarchy indicates an order of preference for action to 

reduce and manage waste, and is usually presented diagrammatically. 

The waste hierarchy is presented as an inverted pyramid because the essential thrust 
 

of policy is to take action first and foremost on preventing the generation of waste. The next 

preferred action is to reduce waste generation (e.g. through re-use). Recycling, including 

composting or anaerobic digestion, is the next preferred action, followed by the downstream 

steps of materials recovery and waste-to-energy.  If energy is recovered from processes such 

as combustion and pyrolysis, or from landfill, it also belongs at this level of the hierarchy. 

The  final  action  is  disposal,  either  in  landfills  or  through  incineration  without  energy 
 

recovery. This final step is a last resort for waste which has not been able to be prevented, 

diverted, or recovered in the preceding steps. Below incineration without energy recovery or 

properly engineered and managed landfills are the controlled and uncontrolled dumps to 

which waste is often consigned in low-income countries (and even in some middle-income 

countries). 

Often the waste hierarchy is used in an abbreviated version as a communication tool, referred 
 

to as the “3 Rs”, which identify the choices, in order of preference, as “reduce, reuse, 

recycle”. 

The hierarchy captures the progression of a material or product through successive 
 

stages of  waste  management,  and represents  the latter part  of the life-cycle for each 

product. The life-cycle begins with design, then proceeds through manufacture, distribution, 

use and the various options reflected in the lower stages of the hierarchy (reuse, recovery, 

recycling and the disposal options). Each stage of the life-cycle offers opportunities for policy 

intervention: to rethink the need for the product, to redesign it to minimise its waste 

potential, to modify or extend its use so as to reduce its waste potential and to recover the 

resources embodied in it.  The resources that make up the product are the ultimate driver for 
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better waste management policy. The aim of policy is not to manage waste better or to en- 

sure compliance with waste management regulations, but rather to optimize the use of the 

world’s limited material resources by avoiding the generation of waste and, where waste is 

nevertheless generated, by treating waste as a resource waiting to be recovered and used. 

These three principles: waste hierarchy, life-cycle of products and the concept of waste as 

a resource, form the underpinnings of the entire guideline, and should serve as the 

foundation for any process of strategy development. 

A complementary tool to be used with the waste hierarchy is the “two triangles” 
 

analytical framework for solid waste management developed for UN-Habitat. 
 

While the waste management hierarchy focuses on waste processing (treatment) and disposal 

options,  the  UN-Habitat  analytical  framework  also  includes  waste  collection,  as  the 

component of solid waste management systems that is directly linked to the protection of 

public health. 

The UN-Habitat framework distinguishes three physical components of solid waste 

management systems: waste collection services, driven by public health concerns, 

environmentally sound disposal, driven by environmental concerns and the 3Rs, driven by 

economic value of resources and resource depletion concerns. In addition, the framework 

recognises that waste management problems cannot be solved simply by addressing the 

physical components, dealing with the technical aspects or providing the infrastructure. 

Therefore, the framework also focuses on three governance aspects, namely: inclusivity, 

extending  to  both  users  and  providers  of  services,  financial  sustainability  and  sound 

institutions and pro-active policies. 

The importance of stakeholders in the Waste Management Planning it can be very 
 

important by influencing significantly the whole procedure, plus their early identification and 

integration in the Planning process is indispensable. 

The identification of stakeholder is of great importance and it is highlighted because 
 

of the fact that is no certain pattern to define them. What is more, they differ from place to 

place. So, they need to be identified in the local context and often also grouped according to 

their  interest and  to get them to agree to co-operate for a common purpose, that of 

improving the waste management system.5
 

 
 
 
 
 
5 Anschutz, J.,IJgosse,J.& A. Scheinberg, 2004, “Putting Integrated Sustainable Waste Management into Practice‐ 
Using the ISWM Assessment methodology – ISWM Methodology” as applied in the UWEP Plus Programme. 
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Despite the fact that many stakeholders have different interest (economic, political 

influence, social status) and can play different roles, they can cooperate for a common 

interest and form alliances.6
 

Having identified the relevant stakeholders, it is very important to mobilize them to 

participate into the planning process, not only by saying their opinion or to complain when 

some of their privileges are affected, but by calling them to play an active role through 

collecting and providing data when necessary, give input to decisions but more specifically to 

act as a self- correcting mechanism.7  The responsibilities of each stakeholder must be clear 

and well defined, in order to avoid the duplication of work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6 Moreno, J.A., Rios, F.r.&I., Lardinois, 1999, Solid Waste Management in Latin America: the role of Micro and Small 
Enterprises, Urban Waste series no.5. 
7 
UNEP,2009, “Integrated Solid Waste Management Plan Training Manual”, vol.1 
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Dealing with waste in the European Union 
 

 
 
 
 

Waste represents an important issue that affects us all. We are all implied in the 

process of producing waste: on average, each of the 500 million people living in the EU throws 

away around half a ton of household rubbish every year. This is on top of huge amounts of 

waste generated from activities such as manufacturing (360 million tons) and construction 

(900 million tons), while water supply and energy production generate another 95 million 

tones. Altogether, the European Union produces up to 3 billion tone of waste every year. 
 

The waste generated has a huge impact on the environment, causing pollution and 

greenhouse gas emissions that contribute to climate change, as well as significant losses of 

materials – a particular problem for the EU which is highly dependent on imported raw 

materials. 

 

 
 

The high quantity of waste we are creating is increasing and the nature of waste itself 

is changing, partly due to the dramatic rise in the use of hi-tech products. This means waste 

now contains an increasingly complex mix of materials, including plastics, precious metals 

and hazardous materials that are difficult to deal with safely. 
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The EU  waste management policies aim to reduce the environmental and health 

impacts of waste and improve Europe’s resource efficiency. The long-term goal is to turn 

Europe into a recycling society, avoiding waste and using unavoidable waste as a resource 

wherever possible. The aim is to achieve much higher levels of recycling and to minimize the 

extraction of additional natural resources. Proper waste management is a key element in 

ensuring resource efficiency and the sustainable growth of European economies. 
 

The European Union is trying to minimize the negative impacts of waste while 

maximizing the benefits of good waste management, and the role individuals, households, 

businesses and local and national governments have to play. 
 

The EU waste policy has evolved over the last 30 years through a series of 

environmental action plans and a framework of legislation that aims to reduce negative 

environmental and health impacts and create an energy and resource-efficient economy. 
 

The EU’s Sixth Environment Action Programme (2002-2012) identified waste prevention 

and  management  as  one  of  four  top  priorities.  Its  primary  objective  is  to  ensure  that 

economic growth does not lead to more and more waste. 
 

This led to the development of a long-term strategy on waste. The 2005 Thematic 

Strategy on Waste Prevention and Recycling resulted in the revision of the Waste Framework 

Directive, the cornerstone of EU waste policy. 
 

The revision brings a modernized approach to waste management, marking a shift 

away from thinking about waste as an unwanted burden to seeing it as a valued resource. The 

Directive focuses on waste prevention and puts in place new targets which will help the EU 

move towards its goal of becoming are cycling society. It includes targets for EU Member 

States to recycle 50% of their municipal waste and 70% of construction waste by 2020. 
 

The Directive approach a five-step waste hierarchy where prevention is the best 

option, followed by re-use, recycling and other forms of recovery, with disposal such as 

landfill as the last resort. EU waste legislation aims to move waste management up the waste 

hierarchy. 
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Moving up the waste hierarchy 
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Moving towards a recycling society 
 

 
In some of the Member States, recycling, re-use and recovery are the predominant 

waste management options, with use of landfills being reduced to small amounts, whereas 

other Member States still use landfills for the majority of their waste. It will be a important 

task in the future to move these Member States up the waste hierarchy to achieve the EU’s 

goal of becoming a recycling society. This is also an economic opportunity. Solid-waste 

management and recycling industries currently have a turnover of around €137 billion which is 

just over 1.1% of the EU’s Gross Domestic Product. Together, these areas create over 2 

million jobs. Overall, municipal waste recycling increased from 19% to 38% between 1998 and 

2007 (according to the Eurostat stratistics). In other train of thoughts, if the UE members 

recycle over 70% of their waste, it could create at least half a million new jobs across the 

Europe. 
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The importance of Re-use 
 

 
The  re-use  involves  the  repeated  use  of  products  and components  for  the  same 

purpose for which they were conceived. For example, the refrigerators, ink cartridges and 

computer printers, for example, can all be refurbished for re-use. 

The re-use of products or materials such as clothes and furniture that would otherwise 
 

become waste has social, economic and environmental benefits, creating jobs and making 

products available to consumers who could not necessarily afford to buy them new. Many of 

the Member States are introducing 
 

Waste legislation 
 
 

The Waste Framework Directive, revised in 2008, 
streamlines waste legislation, incorporating rules on a 
number of issues such as the management of hazardous 
waste and waste oils. 
Other pieces of EU waste legislation: 
• The Regulation on waste shipments aims to ensure the 
safe shipment of all types of waste, including hazardous 
waste; 
• The Packaging and Packaging Waste Directive sets 
standards for the design of packaging and lays down 
specific targets for the recycling and recovery of waste 
packaging; 
• The EU’s Landfill Directive and the Waste Incineration 
Directive set standards and limits for the release of 
pollution into the air or into groundwater; 
• The End-of-Life Vehicles Directive sets rising re-use, 
recycling and recovery targets and restricts the use of 
hazardous  substances  in  both  new  vehicles  and 
replacement vehicle parts; 
•  Waste  Electrical  and  Electronic  Equipment  (WEEE) 
legislation lays down collection, recycling and recovery 
targets for electrical goods; 
• The Directive on the Restriction of Hazardous Substances 
in electrical and electronic equipment restricts the use of 
hazardous substances in electronics; 
• The Batteries Directive sets collection, recycling and 
recovery targets, thereby ensuring their proper waste 
management; 
• Legislation also targets specific waste streams such as 
sewage sludge, batteries, polychlorinated biphenyls and 
polychlorinated terphenyls (PCBs/PCTs). 

 

policies  which  encourage  re-use 

and markets in re-used goods. 

 
 

Waste recycling is increasing 

Across the EU, the proportion of 

waste being recycled is increasing, 

while the amount sent to landfill 

sites  is  falling.  The  impact  of 

waste treatment   sites  on 

surrounding   areas   has been 

minimised,  more  energy   is 

recovered  through incineration, 

and  hazardous  waste  and  illegal 

dumping  are  being  monitored 

more tightly. We came a long road 

and a lot has been achieved, but 

much remains to be done for us 

and the environment. The amount 

of waste we produce in the EU is 

still increasing and this is a fact 

for  a  consuming  society.   The 

materials supplying this growth in 

consumption are in scarce supply. 
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We need to ensure that our planet's  resources are managed in a responsible way which also 

considers  the  needs of  future  generations. We need  to  design ec o-friendly  products  and 

encourage  prudent   and  environmentally   responsible consumer  behaviour  to   reduce  the 

amount of waste we produce. 
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We need to improve recycling to increase the supply of raw materials to European 

industry. Many Member States are making significant steps in this direction. 

We have to work together to make thing to work, and there are a lot of things there 
 

are  to be done to bring all EU countries up to the high standards currently being achieved by 

a small number. We all have a part in ensuring that we get the best out of our waste. 

Householders can work to reduce unnecessary waste and separate waste to produce high- 

quality recyclable material. Member States must continue working to design appropriate 

schemes to meet ambitious targets, ensuring the correct incentives are put in place for 

businesses and households. And the European Union must ensure that Member States have the 

support they need to comply with EU legislation. 
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A Waste Baseline 
 

 
 
 
 
In order to be effective, a SWM Plan should have a clear view of the waste produced in the 

studied area, because knowing where you are today is the first step in understanding where 

you need to be, and of course, knowing if you’ve arrived. 

This section of the guidelines on Waste Management and Innovative Technologies aims 
 

to  highlight  the  importance  of  knowledge  of  waste  sources,  streams,  amounts  and 

composition of the studied waste management system. 

 
 

Waste sources 
 

The definition of waste sources is really important for a WM system since it provides 

information about who is producing what and which are the produced amounts. In that way, 

Waste Managers can: 

   Focus on specific waste sources; 
 

   Can identify areas that face problems and deal with them more efficiently; 
 

In addition, knowing the quality and quantity of solid waste generated, it is possible to 

conduct recycling or zero waste campaigns, focusing in sources that produce the most wastes 

or specific target materials.8
 

 
 

Waste streams 
 

Knowledge of waste streams plays an important role not only in the assessment of the 

current SWM situation but in the planning part of a SWM Planning procedure. Having this type 

of information, namely knowing the main waste streams and their amounts, waste managers 

can monitor the efficiency of the current system, but also enable recyclers to take action, 

especially in identified sources of specific streams.9
 

 
 
 
 
 
8 European Commission & Environment DG, 2003, ,”Preparing a Waste Management Plan‐ A methological guidance 
note” 
*The dates represents the facts on municipal waste recycling from 2001‐2010, from European Environment 
Agency. 
9 
http://.www.calrecycle.ca.gov/lgcentral/WasteStream/ 
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Amount of Wastes 
 

One of the most important parameters of SWM is the quantity of waste to be managed. 

The quantity is the parameter to determine the size and number of functional units and 

equipments required for managing the waste. It is a key component of any planning procedure 

and its estimation needs to be documented with all different tools available. 

Waste quantities are measured in terms of weight and volume. The weight is fairly 

constant for a given set of discarded objects whereas volume is highly variable. Waste 

quantities are usually estimated on the basis of past records of waste generation – in case 

such records do not exist demographics and social condition must be utilized in order to 

create a suitable model for an approach of the generated quantities. 

Measuring quantities and characteristics aims at ensuring adequate capacity for waste 

collection, recycling and disposal. The waste service must be able to cope with daily and 

seasonal fluctuations, so measurement of variability is important. 

 
 

Waste Composition 
 

Knowledge of waste composition can have a similar action to the knowledge of waste 

streams. Information of waste composition helps to understand where there is potential to 

recycle more and detects the quantities of biodegradable materials available. 

Waste  composition’s  importance  is  becoming  obvious  when  decisions  regarding 
 

treatment and disposal methods have to be made. In this case specific composition 

characteristics like humidity, organic fraction content and caloric value are becoming key- 

parameters for selecting appropriate technologies. 
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Sanitary landifills. What is “landfill” 
 

 
 
 
 

Sanitary landfills are well-engineered, well controlled land disposal sites for solid, 

non-hazardous waste in which delivered wastes are spread and compacted in layers a few feet 

thick. At least once a day the wastes are covered with a layer of earth and then compacted 

again. This is not the image most people have of landfills, however. 

 
 
 
 

From dumps to modern landfills 
 
 

 
 
 

 
Landfills were called “garbage dumps”. A dump was a place used by everyone in the 

community and was often left unattended. The property was private land or owned by cities 

or counties. Dumps were located away from the areas where people lived and this were often 

havens for rats, flies and other factors for spreading disease. Every unwanted item went to 

the dump. There were every king of unwanted things, like, clothing, old cars, dead animals, 

household garbage, unused drugs and even industrial chemicals. Fires were common sight as 
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burning material was dropped into the garbage pile and left to burn. Fires were often started 

by the operators to create more space in the dump. 
 

The people whom lived near dump often found things in the dump and took them 

home, risking the spread of diseases, but these has a good aspect also, by re-use the old 

things that other could not use them anymore. 
 

The waste was rarely covered so rain carried contaminates into streams and into the 

groundwater. Many dumps were located near a river, or even in water and shoreline areas 

affecting rivers, bays and estuaries. 
 

The smell from the decaying material was overwhelming on hot summer days, flies 

were everywhere, mosquitos could spread disease more easily, and litter from the open piles 

of garbage blew away from the dump. Some of the worst dumps were generated by industrial 

operations such as slaughter houses, oil fields and mineral and food processing. The garbage 

had a major impact on the environment. 
 

Sanitarians, now called Environmental Health Specialists, regulated the dumps. When 

an operator could be found, and when the site had a fence, they might instruct the operator 

to "shoot the rats, put out the fires and lock the gate when you leave". Legislation had no 

environmental protection for this kind of problems and little nuisance control. Even hazardous 

dump place was unwanted near homes or businesses. 
 

The acknowledgment of the environmental impacts caused major changes in solid 

waste management strategy. The Sanitary Landfill was a first step in reforming operating 

standards. A Sanitary Landfill required that garbage be covered with soil at the end of each 

day and that other controls be initiated to prevent or reduce the impacts of problems 

mentioned above. Many other changes have occurred since that first step and today there are 

stringent requirements for the operation of a landfill. 
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The importance of modern landfills 
 

 
 
 
 

The modern landfills are like huge containers. They have liners that separate the 

waste from the groundwater. Liquid which has percolated through the garbage is called 

leachate. Dumps allowed leachate to soak into the ground and contaminate the groundwater. 

Landfill liners prevent leachate from passing into groundwater. Modern landfills have leachate 

collection systems and the leachate is transported to treatment plants where clean water is 

produced and pollutants are removed. Water that runs off the site is monitored for 

contamination and is treated prior to release if contamination is discovered. 
 

Methane gas is produced in the anaerobic breakdown of garbage in the landfill. 

Collection systems for landfill gas are required and the methane is burned or used sometimes 

for the production of electricity, to prevent air pollution. 
 

Roads used by garbage trucks are monitored for mud and for litter. Mud is cleaned 

from the roads during wet weather and generation of dust is not allowed during dry weather. 

Water trucks are required to spray unpaved roads and construction areas when in use. Litter 

collection is part of daily landfill operation and litter fences to stop litter migration are 

installed on the landfill. 
 

Modern landfills are not allowed to accept certain materials and are built for disposal 

of specific types of material. Only a specific class of landfill designed for special wastes is 

allowed to accept dangerous or hazardous materials. 
 

The costs for modern landfill are expensive. The cost of a landfill is paid for by the 

people and businesses that dispose of garbage. The cost to the "ratepayer" is determined by 

projecting the cost of operating the landfill, the cost of closing the site as well as the cost for 

developing the facility. Financing a project of this size requires the ability to project the 

amount of garbage that will be disposed of in the landfill. The unused landfill space is known 

as "airspace". The airspace is an empty room that can still be used for waste disposal within 

the approved landfill design. Community planning usually allows for sufficient airspace for 

approximately 30 years of disposal; without the airspace, growth of a community could be 

restricted. Communities must plan for garbage disposal as they develop. 
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Expensive airspace has made the placement of garbage a great concern. The result is 

compaction. Material coming from a household trash bag weighs about 300 to 500 pounds per 

cubic yard. The same material after compaction in a landfill usually weighs 1200 to 1700 

pounds per cubic yard. Compaction allows more cubic feet of garbage to go into the landfill 

which is an important factor in landfill economics. Compaction also offers another benefit: 

rats and other disease carrying vectors do not survive the modern landfill compaction process. 
 

When a landfill has reached its capacity, there is regulation of the closure process. A 

full landfill is covered with material that is similar to the material found in the bottom line. 

Once all the airspace is consumed the landfill systems must be maintained for 30 years under 

post-closures requirements to prevent environmental damage or nuisances from occurring. As 

the garbage degrades, waste volume in the landfill is reduced. The causes subsidence and sink 

holes develop in the landfill surface. There are often land surface changes that require filling 

and repair. Vegetation is required on the surface of a closed site and every attempt is being 

made to return the land to a natural state using appropriate, often native, plants. 
 

Modern landfills are a great asset to our standard of living, as anyone living in an under 

developed country or who has endured a lengthy garbage strike, can verify. They provide a 

safe, healthful and economic way to dispose of society's waste and in an environmentally 

protective manner. In the future, landfills could become sources for energy as methane gas is 

used to generate electricity. Present technology is rapidly changing and the landfill may one 

day even be regarded as an asset where scarce materials can be found. 
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Landfill versus dump: some facts 
 

 
Garbage is not generally a topic people enjoy discussing. However, when the topic 

turns to landfills, discussion explodes into debates and highly charged emotional situations. 

Few issues in contemporary society create as much of a groundswell from grass roots as does 

the possibility of a landfill sitting in the community or an area. Given current technology and 

disposal patterns, landfills are and will remain a necessary and important component of waste 

management. This fact sheet will explore the current status of landfills as a component of an 

integrated solid waste management system. 
 

Dumps 
 

Most people remember the many open dump sites that used to be the norm for 

disposal. These were often nothing more than valleys or quarries or mines whose owners 

decided to allow people to dump trash. Along with solid wastes, into these open dumps went 

all kinds of household and commercial hazardous wastes and industrial materials. 
 

The  open  dump  was  a  hazard  because  of  its  potential  for  producing  leachate, 

becoming a rodent and insect breeding ground, and its general health dangers. Even though 

the open dump is now illegal and those landfills that do not comply to sanitary standards are 

being closed, the image many people have of waste management is the image of the open 

dump.  This  is  one  misperception  of  waste  management  as  it  relates  to  landfills  that 

encourages a groundswell of opposition whenever a landfill is to be sited. 
 

Modern landfills 
 

Sanitary landfills are a distant relative of the open dumps of the past. Modem sanitary 

landfills are designed to protect the environment by containing and isolating waste. Current 

landfills require extensive planning, engineering, monitoring and supervision both by law and 

public demand. 
 

The sites for landfills are carefully selected based on studies done by engineers and 

hydro-geologists. Sites are selected both for their hydro-physical and their geographic 

characteristics. Some of the features that the engineers examine are depth of natural clay 

liner, depth of bedrock, level of groundwater, aquifer system if any, and watershed.  The 

liner covers the natural clay or imported clay liner of a site which is ideally located over a 

bed rock. The goal of contemporary sanitary landfills is to safely contain and isolate waste. 
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Landfill issues 
 

 
 
 
 

“Nimby” 
 

"Not in My Back Yard" is often the watch cry for citizens in an area where a landfill is 

reportedly to be sited. Siting a landfill is a highly emotional issue, and people often look for 

alternatives to landfills. Though the goal of an integrated solid waste management system is 

the reduced dependency on landfills, there is and will be a need for landfills in the all parts 

of the world. 
 

“Leachate” 
 

Leachate is the liquid that results from rain and dew, and natural moisture percolating 

through waste. The liquids migrating through the waste dissolve salts, pick up organic 

constituents and leach heavy metals. The organic strength of landfill leachate can be greater 

than 20 to 100 times the strength of raw sewage, making this "landfill liquor" a potentially 

potent polluter of soil and groundwater. This is why the issue of leachate is important in 

discussions on landfills. In open dumps, the material that leached would be absorbed into the 

ground and potentially move into groundwater, surface water, or aquifer systems. In new 

landfills and future landfills, it is required that collection systems be designed into the 

landfill to pump and collect the leachate for treatment. 
 

The major intent in requiring all landfills to include non-permeable liners is to prohibit 

any leaching into the ground or groundwater system. Given this current "best" technology, 

leachate is less a concern and more an issue to be addressed and technologically engineered 

into landfill. 
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Land Values and Land Use 
 

 
 
 
 

One of the mayor concerns of homeowners is that land values will decrease if a landfill 

is sited. In actuality, land values do decrease but only during that time when a landfill is 

under discussion. Current requirements on landfill setbacks and siting procedures create an 

enclosed environment of landfill wherein the impact on surrounding structures is minimal. 

Indeed, some studies suggest that development of a well-constructed landfill can enhance 

property values more than depress them. One reason, as some studies have shown, is that 

when closed, a landfill is not suitable for development other than green space. The 

recreational potential of the landfill is attractive to development in growing metropolitan and 

suburban regions. Because of the difficulty in siting landfills, owners of privately owned 

landfills are often willing to negotiate with communities on maintenance of infrastructure and 

property values to ensure peaceful relationships. These "good neighbour" or "host community 

benefit  sharing"  programs  are  case  by  case  approaches  to  communities  working  with 

developers on landfill siting for their mutual benefit. 
 

Methane Gas 
 

The deterioration of wastes produce gas (methane). New landfills are required to have 

equipment to collect and pump the methane gas. Some older landfills have also installed the 

equipment. This gas can be burned at the surface or be refined and used as a commercial 

fuel: in one case study, nearly 50,000 homes are provided electricity annually by the methane 

produced at one landfill. It takes approximately two years after closing a cell of the landfill 

for methane to begin forming. The "landfill smell”, which many people recognize from older 

dump sites and landfills, without the more advanced technology are the result of landfill 

gases. 
 

Explosions and fires at old dumps and landfills are often the result of methane build- 

up in a building on or adjacent to the landfill property. 
 

Collection Costs 
 

In any solid waste management system, up to 85 percent (the national average is 

closer to 80 percent) of costs related to waste management are in collection and hauling. It is 
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very expensive to provide trucks that go from house to house or from building to building. 

Collection costs are also labour intensive. Whether the collection system is public or private, 

these high costs for collection are paid. In some situations, collection systems can be publicly 

funded or subsidized. In others, households or businesses pay monthly fees for collection and 

sometimes pay surcharges for more waste than is permitted on their route. 
 

Hauling Costs 
 

The costs for hauling are significant. In cities and counties without landfills, waste 

must be hauled further away. Given the costs per ton for hauling wastes, not only the higher 

tipping fee that would be found in an out-of-district (currently multi-county waste district) 

landfill,  but  the    cost  for  additional  mileage  on  hauling  make  a  landfill  nearby  more 

attractive. 
 

Transfer Stations 
 

The transfer stations are an important component of an integrated solid waste 

management system. In a transfer station, wastes are brought to a regional centre where they 

are processed. This processing is usually shredding or compaction, but in some examples, 

includes composting or recycling facilities at the transfer site. After the waste is processed, 

the waste that needs to be land filled is transferred to a larger bed truck (which is less 

expensive on over-the- road travel than is the compactor vehicle) for delivery to a landfill. 

Transfer stations are waste management facilities and as such are difficult to site but often 

pay off greatly in reduced hauling costs. 
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Private versus Public Ownership/Management 
 

 
 
 
 

As a debate, there are many arguments for and against, who should own and manage a 

landfill: public or private entities. Every situation is somewhat unique, and therefore there is 

no prescription as to what is better, the public or private ownership, and what is the better 

management, the public or the private one. The pros for public ownership and management 

focus around control and integration factors The pros for private ownership and management 

centre on flexibility, efficiency and potential returns to citizens. In a discussion of landfills, it 

is good to explore positive and negative issues regarding ownership and management of all 

types. 

 
 
 
 

Future of Land Disposal 
 

 
With the current technology and waste generation, landfills are and will remain a 

necessary component of an integrated solid waste management system. Landfills are ultimate 

disposal. Once the waste is put in the fill, it remains there indefinitely. Although mining is 

considered a possibility for future recovery of recyclable or reclaimable materials, current 

technology still identifies the landfill as an ultimate disposal site. Given that the landfill is a 

necessary component of an integrated solid waste management system, the need for landfills 

will not abate, but given reduction, reuse, recycling, composting, and incineration 

alternatives, the need will lessen. 

 
 
 
 

Setting Objectives for a Solid Waste Management Plan 
 
 

 
The design of integrated solid waste management (ISWM) plan and system is objective 

dependant. Say, if the overall objective of ISWM is only to stabilize or reduce the amount of 

wastes being landfilled, then the system can be designed to increase recycling (the material) 

and recovery through waste incineration. However, if the objectives also have to include air 
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pollution control, then the former design may not suffice the requirement, instead waste 

reduction and/or recycling the organic content of wastes might demand consideration. ISWM 

often has the following objectives: 

   diversion from disposal (landfills); 
 

   increase recycling; 
 

   control the pollution from waste to the environment: e.g. control groundwater 

pollution by landfill leachate, air emissions from waste incineration, or to 

reduce littering and dumping; 

   increase cost efficiency in waste management; 
 

   waste reduction, e.g., decoupling waste increase from economic growth.10
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10 Developing ISWM Plan, Vol. 3: Targets and Issues of Concern, p.8 
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Assessment of Solid Waste Management (SWM) 
 
 
 
 
 
Solid waste management may vary from country to country and city to city. In most countries, 

the local governments are responsible for municipal solid waste management; however the 

other two viz.: industrial and hazardous solid waste is the responsibility of the national 

government. In some places, the local governments with different departments, manages all 

the three kinds of wastes individually. If there is only one institution or department, 

responsible for all types of SWM, then it may be considered as a single management system. 

However, if there is more than one institution responsible for different types of solid waste or 

waste generated by different sources, then it is considered as separate management systems. 

Therefore, it is recommended to collect the data and information separately, for different 

types of systems even if there is some overlapping in terms of regulations and laws, financial 

mechanisms, technology and infrastructure and stakeholder participation. 

It may also be noted that management systems may be evolved over a period of time 

depending   on   the   variations   in   solid   waste,   political   and   administrative   systems, 

socioeconomic situation, and geo-climatic conditions. Hence, it is useful to capture the 

evolving process with respect to laws, institutions, financial mechanisms, technology and 

infrastructure and stakeholder participation.11
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11 Developing integrated solid waste management plan training manual, vol. 2: Assessment of Current Waste 
Management System, p.13 
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Principles and practices of waste management12

 

 
 
 

 
This section describes some key high-level principles that influence the approach 

taken  to  waste  management.  It  begins  with  the  traditional  thinking  about  a  waste 

management hierarchy and follows with risk-based management principles. It continues by 

identifying other factors that influence sequential application of the principle of a hierarchy. 

Hierarchy 
 

The principles of waste management include the incorporation of a hierarchy of 

management practices that is integral to the development of the strategy for dealing with 

wastes. This hierarchy is frequently expressed in terms of reduction, reuse, recycling and 

finally residue treatment and disposal. 

Waste management, however, begins with prevention. Prevention refers to the avoidance or 
 

removal of waste by modification of design and operating practices. This principle can be 

incorporated, to the extent practical, into all stages of the project life cycle. 

 
 

Remove and Reduce 
 

Collectively this is known as ‘reduction at source’. Source reduction occurs prior to reuse, 

recycling, treatment, or disposal. Source reduction may be achieved through equipment or 

technology modifications, process or procedure modifications, reformulation or redesign of 

products, substitution of raw materials, and improvements in housekeeping, maintenance, 

training or inventory control. 

Source reduction is often the most cost effective way to manage waste. Source reduction 

opportunities should initially be reviewed at the design phase of the project life cycle. 

 
 
        Reuse 

 

The re-use of materials in their original form such as: 

• Chemical containers. Some containers can be reused only once to provide container 

integrity while others can be reused multiple times using an approved chemical vendor 
 
 
12 Guidelines for waste management with special focus on areas with limited infrastructure Report No. 413, 
rev1.1 
September 2008 (updated March 2009) p.6 
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to refill chemical ‘x’ into the same used chemical ‘x’ container with the correct choice 

of container material and stock return procedures. Quality control checks should avoid 

cross contamination and integrity issues. 

• Reuse of oily rags/pads that can be cleaned between uses. Need to consider the 
 

additional 
 

impact of solvents, detergents and oily residues related to cleaning – have the potential 

to create another waste stream. 

• Refurbishment of equipment eg valves, meters. 
 

• Supply of equipment in reusable containers. For example, the use of plastic boxes 

rather than cardboard can be considered. It is essential to identify a re-use option and 

to implement it; otherwise it may be better to use recyclable materials. 

 
 

R ec yc li n g / r e c o v er y 
 

This is the conversion of wastes into usable materials and/or extraction of energy or materials 

from waste. Examples include: 

•   Recycling scrap metal. 
 

•   Re-conditioning drilling muds and solvents. 
 

• Using oily wastes for road construction and stabilisation (though consideration of 

chemical 

•   components and potential leaching to soil and groundwater should be undertaken 
 

before such use, for example, asphaltics may be appropriate for road use, but used 

oil may not). 

•   Using  cleaned  drill  cuttings  and  crushed  clean  concrete  for  road  construction 
 

material and hard standing. 
 

• Discarding shredded tyres for landfill liner protective layers or as an alternate daily 

cover for landfills. For example, tires and high grip rubber mats/flooring might be 

suitable for use. The area of operation and availability of recycling facilities will 

dictate what can be done. 

•   Injecting used oil into the oil production plant. 
 

•   Use of (clean/decontaminated) split drums for reinforcing retaining walls. 
 

•   Recovering oil from tank bottoms. 
 

• Using hydrocarbon and  other  calorific  wastes  (solvents, oils, wood)  for energy 

recovery (consideration of chemical constituents should be given for air emissions). 
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  Residue Treatment 
 

The destruction, detoxification and/or neutralisation of residues through processes such as: 
 

• Biological methods – composting (if appropriate, materials can be recycled), land 

farming. 

• Thermal methods – incineration, thermal desorption. 
 

• Chemical methods – neutralisation, stabilisation. 
 

• Physical methods – filtration, centrifugation, compaction or shredding. 
 

 
 
  Disposal 

 

• Injection. 
 

• Discharge to water or land. 
 

• Landfill. 
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Waste Streams And Approaches On 
 

Waste Management Issues 
 

 
 
 
 
Countries vary in terms of which waste issues are of most importance. Some waste streams 

are universal, e.g. MSW, construction and demolition waste and automotive waste. Other 

waste issues will be important to a country because of geography, industrial structure or 

demographics. This guidance document is not intended to direct countries, local communities 

on how to manage any one particular waste stream or kind of waste. Rather it is intended as a 

“toolkit” of policy approaches to waste management issues, combined with a suggested 

approach  to  strategy  development.  A  strategy  is  a  systematic,  coherent  and  concrete 

collection of policy choices at a given point in time. This document deals with how those 

policy choices can be made and assembled into a strategy. It is designed to assist countries to 

identify the most suitable policy choices, systematically engage stakeholders, set priorities 

and move to action in a coordinated and coherent way. 

 
 

Developing a strategy is the first and easiest part of the challenge in most respects. A 

strategy will remain an empty document if not implemented. A country without a strategy 

may not be able to tackle its waste problems effectively, but a country with a strategy that is 

not implemented has expended considerable effort for no purpose. A critical element in 

successful implementation is resourcing. There is little point in elaborating a strategy unless 

resources are available for implementation. With implementation comes the need to adjust 

the  strategy  to  changing  circumstances,  reviewing  it  for  potential  changes  or  possibly 

updating it completely, depending on the context. This document, while focused on strategy 

development, also encompasses implementation, review and updating of the strategy. 

 
 

Waste is generally managed as identifiable waste streams generated from a number of 

identifiable sources. Some sources generate particular waste streams (e.g. building and 

demolition operations are the main sources of construction and demolition waste). Other 

waste  streams  may  come  from  multiple  sources  (e.g.  packaging  waste  comes  from 

households, public facilities, offices retail operations, etc.). Different waste streams are 
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composed of different materials and therefore have different health and environmental 

impacts. The quantities to be managed differ from waste stream to waste stream. 

Consequently, the methods by which various waste streams are collected, recovered, 

processed, treated or disposed of may vary broadly. Therefore, the policy applied to each 

waste stream will need to recognize and take into account these differences in order to 

achieve the relevant policy objective. 

Although waste is classified into waste streams for the purposes of management, these 

distinctions are made largely for practical reasons. In many cases there is an overlap of one 

stream with another stream, and different locations may use different classifications and 

names. 
 

Waste  is  usually  divided  into  hazardous  and  non-hazardous  waste,  as  the 

requirements for handling and treatment of these two categories are very different. For 

example, special health-care waste3 requires a different approach from that for general 

municipal waste, due to its hazardous properties and the risks it poses to workers and to 

public health in general. 

For many countries, MSW, originating from sources such as households, shops, small 

businesses and public spaces, is the most visible and most important category of waste, at 

least in the eye of public opinion. 

The scope of this guidance document is deliberately broad, so that each country can 

determine what waste needs to be included in its national strategy. This guidance document 

uses examples from a variety of waste streams and sources to illustrate the choices and issues 

countries are likely to confront. The only major category of waste deliberately excluded is 

radioactive waste. Radioactive waste requires special and dedicated management and would 

not normally form part of a national waste management strategy. For current purposes 

“radioactive waste” includes waste derived from applications of nuclear technology or from 

mining of ores rich in radioactive materials. The Inter-national Atomic Energy Agency (IAEA) 

provides guidance to countries on the management of such waste.13
 

The other major exclusion is conventional pollutants. Waste, which must be managed, 
 

discarded, recovered or recycled, is usually distinguished from pollutants released as 

discharges direct to air, water or sewer. Air and water pollutants are not the subject of this 

guidance document. The document does cover, however, matter other than solid waste. 

Waste can take the form of sludge, liquid waste sent to specialised plants for treatment, 
 

 
 
13 http://www‐ns.iaea.org/home/rtws.asp?s=3&l=25 
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waste oil, obsolete or discarded chemicals, discarded cylinders of industrial gases, etc. This 

guidance document adopts a general approach, allowing each country or region to decide 

where and on what waste streams to focus. 

Other than the waste mentioned above, there are other waste streams and categories 

of waste, like: 

 MSW and other kinds of waste 
 

 Industrial and post-consumer waste 
 

 Hazardous and non-hazardous waste 
 

 Waste imported from elsewhere or intended for export.14
 

 

Different countries will find certain kinds of waste more important than others. This 

can be reflected in a national strategy by identifying national priorities among waste streams. 

Waste sources and waste streams are not mutually exclusive categories: some waste 
 

streams overlap with or are sub-categories of others. Packaging waste, for example, is a sub- 

category of MSW, and special health care waste is a particular category of hazardous waste. 

Listing the kinds and sources of waste brings into focus the question of what is to be 
 

considered waste in the first place, i.e., how waste is to be defined. The question is more 

complex and difficult than it may first appear, because what is a waste in one context is a 

raw material or valuable recoverable in another. Different countries have found different 

solutions to this challenge, and some form of definition will be necessary both for regulatory 

purposes, and to ensure compliance with relevant international instruments. Definitions of 

hazardous waste also differ from country to country, and because of the tighter regulatory 

environment for hazardous waste, a clear definition will be necessary. Generally, hazardous 

waste is defined as waste that poses a hazard to human health or the environment, exhibiting 

one or more physical, chemical or biological hazards. Countries frequently resort to lists of 

waste, classifying particular kinds of waste (e.g. special health care waste) as hazardous, due 

to the difficulty of defining hazardous waste in sufficiently precise and comprehensive ways, 

as well as the need to manage risks of contamination. 

Each country embarks upon the challenge of waste management with its own political 

and institutional structure and its own pattern of public engagement and private sector 

involvement. These factors will influence how a country goes about developing a strategy on 

waste management. This guidance document is not intended to be a formula or recipe which 

can be applied to any set of circumstances, but rather a collection of issues and options from 
 

 
 
14 Basel Convention 
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which a strategy, or at least the beginning of one, can be assembled. It is for each country to 

determine the scope and boundaries of their national waste management strategy. It may be 

useful, however, for countries to ask themselves if a particular waste stream can be managed 

according to the waste management approaches typical at this strategic level: waste 

prevention and minimisation, cleaner production, the waste management hierarchy and 

environmentally sound management. If so, inclusion of the waste stream in the overall 

strategic approach is justified. 
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Identifying The Fundamentals 
 
 
 

 
The general dimensions and focus of the strategy are clearly matters to be decided early. It is 

essential to note, the central role of stakeholder involvement in successful strategy 

development, and to ensure that critical matters are not decided before that involvement is 

organised. If important matters are decided before stakeholder engagement, there may be a 

loss both of valuable input and of stakeholder trust and confidence. The involvement of the 

various stakeholders in the planning process aims at ensuring at least acceptance and at best 

active support of the waste policy in general and contribution to the attainment of its 

objectives.15 For that reason, some of the matters below are best considered as proposals 

or draft strategy parameters to be developed early and then refined in the process of 

strategy development. It may be possible in some instances to present stakeholders with 

options from which a choice can be made, rather than appearing to have made critical 

decisions before the stakeholder engagement process has begun. The critical questions at 

this stage are: 

 
 
         What waste or issues, if any, should be excluded from the scope of the strategy? 

 

         What is the overarching goal or aim of the strategy? 
 

         What national/local benefits are expected to flow from a local strategy? 
 

         How will the development of the strategy be resourced and financed? 
 

         What are the available capacities and capacity constraints? 
 

         What is the timeline for strategy development? 
 

         How does the strategy relate to other strategies or plans? 
 

 
 
Decisions about the scope of the waste management strategy should be made early. Some 

categories of waste may be put to one side, e.g. radioactive waste needs special management 

and is unlikely to gain from integration into a national strategy. Other than this exception, 

however, it is better in many respects that the strategy be as comprehensive as possible from 

the beginning: 
 
 
15 European Commission & Environment DG, 2003, “Preparing a Waste Management Plan‐ A methological 
guidance note”. 
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Excluding certain types of waste runs the risk of having them forgotten. It is better to 

be inclusive and then allocate a lower priority to certain waste streams, with the possibility 

of rethinking the priorities later (priority setting is dealt with in more detail below). 

Any waste stream, even if of minor significance at present, will probably need to be 

managed at some stage. 

It is reasonable to focus on the most important items first, especially if the strategy is 
 

to be updated frequently. 
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The need to draft SWM Plans in developing 

countries and cities 

 
Given  the  problems  that  inappropriate  and  inefficient  SWM  may  cause,  many 

developing countries and cities have identified the need to draft SWM Plans. However, in 

many occasions this is not feasible mainly because of either lack of funds or insufficiency in 

institutional capacity. 

In that way, many developing countries remain defenseless in front of the emerging 

and  accumulating  impacts  that  inappropriate  SWM  causes,  and  they  continue  applying 

practices focusing only in solving the visible part of the problem and sometimes adopt 

inadequate solutions like uncontrolled dumping. 

Nevertheless and because of incapability to develop SWM Plans, many authorities 
 

choose to upgrade their legislative framework by copying western legislation and trying to 

adopt the same technological features as those applied in developed countries, causing 

multiple problems. 

Other reasons for failures of high-tech approaches, when applied without planning in 

transition countries, may be: 

   Overestimation of the waste’s calorific value; 
 

   Simple lack of revenue to sustain sophisticated systems; 
 

   Lack of markets to sale products; 
 

   Unavailability or extreme costs of spare parts; 
 

   Shortage of expertise for sophisticated maintenance16
 

Apart from the fact that all types of failures outlined above can be avoided if a SWM 

Plan is well drafted, the benefits that may arise from it may be multiple such as: 
 

 

   Lower costs of overall waste management; 

   Less environmental pollution; 

Conservation of raw materials; 
 

 
 
 
 
16 UN‐HABITAT, 2010, “Solid Waste Management in the World Cities/Water& Sanitation In The World Cities 2010”, 
Malta. 
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   Conservation of resources, since appropriate planning does not allow 

inappropriate investments; 

   Better coordination between urban services; 
 

   More active citizens who contribute to urban development; 
 

   People that are more satisfied with the service provided and thus less inclined 

to subversive activities; 

   Built of a better image of a city/region; 

   Fewer health hazards; 

Better cost management and higher cost recovery. 
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The Waste Management Strategy: a Participative Process 
 
 
 

 
A number of waste management issues may be excluded from the scope of the strategy if the 

waste concerned is managed outside national borders and therefore not suited to inclusion. 

Most of these issues are subject to particular international regulation. Examples include in 

particular waste associated with maritime operations: 

   Waste arising from the normal operation of ships (e.g. National Convention for the 
 

Prevention of Pollution from Ships and its Protocol (MARPOL). 
 

   The dismantling and recycling of ships is the subject of the Hong Kong International 

Convention for the Safe and Environmentally Sound Recycling of Ships 2009 (“the Hong 

Kong Convention”) 

   Waste loaded onto a ship for disposal at sea is the subject of the London Convention 
 

(1972) and its 1996 Protocol (“the London Convention”). 
 

 
 

These issues are the province of the International Maritime Organisation (IMO). Once 

waste has been taken off a ship, waste becomes part of a country’s normal waste burden (and 

for some countries can represent significant quantities compared to waste generated 

domestically). 17Such waste streams can be factored into a national waste management 

strategy like any others. 

Disposing of waste by dumping it at sea is a separate issue. Such disposal is very tightly 

controlled for parties to the London Convention. Choosing to manage waste in such a way 

would not be regarded as a sustainable waste management option for any country other than 

in the exceptional circumstances provided by the Convention. 
 

 
 
 
 
 
 
 
 
 
17   The Parties to  the Basel Convention have given particular attention to  the  intersection of  the  interests of  the 
Convention  and  those  of  the  IMO.  See  for  example  Decision  VIII/9  of  the  Basel  Convention,  at 
http://archive.basel.int/meetings/cop/cop8/docs/16eREISSUED.pdf#viii09.  Note    also    that    the    Hong    Kong 
Convention is yet to enter into force; the Basel Convention provisions are relevant to the extent they applyin g any 
given context to the dismantling of a ship. 
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The first steps to developing a Waste Management Strategy 
 
 
 
 
 

The day to day practice of waste management is mostly a local affair, and a great deal 

of the innovation that sparks improvements in waste management practices originates in local 

communities. 

National governments can make a critical contribution at a local level by: 
 

  Making  waste  management  a  national  priority,  giving  it  visibility  and  explicitly 

defining national interests in waste management, both with respect to the provision of 

particular services, and as part of broader material resource management; 

  Ensuring that resources are applied in ways that reflect these national and local, in 

particular, interests and priorities, and especially ensuring that resources flow to where 

they are needed at the local level (since often local government has the responsibilities 

but not the resources); 

  Recognising and reconciling contradictory and inconsistent policies at different 

levels and for different waste streams; 

  Ensuring the availability of skills, knowledge, and capacity to implement waste 

management programs effectively, especially at the local level; 

  Fostering the development of national (and local, in particular) recycling schemes 

and markets for recovered materials (including the provision of subsidies and incentives 

where appropriate). 

 
 

Waste management policies usually develop piecemeal, at the local level, and by the 

time national government takes a strategic interest, there are often already established local 

practices and solutions. It is vital that national policy be developed in ways that recognise 

local  needs,  capacities,  capabilities  and  practices.  Imposing  outside  solutions  or  simply 

draining resources from other day-to-day priorities are to be avoided. A national policy should 

provide national level incentives, goals and targets, national and regional markets and 

economies of scale, and incorporate the flexibility required for informed and sensitive 

implementation at the local level. 



44 

Effective local strategy development meets several complementary 
needs: 

 

It is strategic, in that it sets overall directions and adopts high level policy settings, 

targets and incentives. This information is then available to all the players and provides 

consistency and coherence to policy. 

It is integrated, in the sense that the strategy is comprehensive. As its starting point, 
 

it takes the full range of waste in the country or different and then across its entire territory. 

It considers both the complete life-cycle of the product, from raw materials to products to 

waste, and the total waste management chain, from collection to disposal. 

It provides a basis for setting priorities, for deciding, within that comprehensive 

scope, what is most urgent and important, and for allocating resources accordingly. 

The integrated nature of the strategy development process also allows for interaction 
 

among the environmental, economic and social aspects of waste management, and takes into 

account all the players involved. It offers an opportunity of revealing and resolving competing 

interests and agendas. 

It elevates waste management issues to a position of greater political and public 

visibility, reducing the risk of local decisions being captured by particular agendas. 

Strategy development allows the information base for waste management policy to be 

built up over time, so that data collection, over time, delivers consistent and correct 

information. Greater data accuracy results in improved policy decisions. 

Since strategy development entails a planned and consistent process to be applied 

nationally, the policy process becomes more transparent, ensuring that all relevant 

stakeholders and interests have both access to information and the possibility of contributing 

to decision-making. 

Some  elements  of  policy  require  consistency  across  a  country  if  they  are  to  be 

effective (e.g. policy and programs relating to industrial waste, or policies aimed at changing 

consumer attitudes, which may sometimes be introduced through mass media campaigns). 

The application of certain financial, regulatory and other measures implies national 

involvement. As a prime example, only national governments are likely to be in a position to 

mobilise or re-allocate large-scale financial resources. 

Recovery and recycling operations for some materials require national markets and 

economies of scale (while organics and composting, on the other hand, are mostly local in 

orientation). 
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A national approach provides a level playing field for the private sector, with greater 

certainty  and  clarity,  thus  providing  a  better  environment  for  investment.  A  national 

regulatory framework will be especially necessary for public-private partnerships. 

National, regional and local actions together can help raise the profile of waste 

management as an industry and engage the community in a debate that recognises everyone’s 

potential contribution. 

Improved cooperation and coordination among public entities will yield wider general 

benefits. 

Despite all the advantages of national action,  the fact remains that most waste 
 

management, and in effect all management of MSW, occurs at the local level. It is therefore 

vitally important to foster cooperation between levels of government and manage the 

interface between national and local policy and decision-making. Some elements, such as 

taxation and other financial mechanisms, structured to change consumer behavior, or create 

economies of scale for recovered or recycled materials, are best established at the national 

level. Other aspects, such as community participation, integration of the informal sector, or 

organisation of service provision, are best handled locally. In case of the latter, citizen 

feedback and adaptation to local circumstances are likely to be crucial. Some actions, such as 

popular education on source separation, may involve both levels of government if coordinated 

effectively. 

In certain instances it may be beneficial for countries to work on a scale broader than 
 

national, depending upon the regional and international context. For example, participating 

on a regional level in certain waste management programs could enable a country to benefit 

from economies of scale. 
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Developing a Local Waste Management Strategy 
 
 
 

 
Each country, county and region will have its own institutional, legal, and political 

context for developing a strategy, but the process of developing a successful strategy will 

have a number of common elements. This section: 
 

   Asks a number of questions that every community will have to answer; 
 

   Raises  considerations  that  every  country  and  community  will  need  to  take  into 

account; 

   Identifies the steps that every county, community and country will have to go through, 
 

in the course of developing a strategy. 
 

In answering these questions and resolving the issues that arise, each community will 

confront a series of policy choices. A national or local strategy essentially consists of a 

systematic application of coherent policy choices applied across the entire range of waste and 

waste management issues, with particular attention to the issues identified as national 

priorities. What the national strategy will look like will depend on a wide variety of factors. 

There is no single set of answers and solutions that will suit every country and region, but 

some are common elements. 
 

In first place, organisational decisions will need to be made to get the process started 

and some fundamental parameters of the strategy will need to be decided, so that more than 

a blank sheet of paper is available for the range of interests that will be engaged. The range 

of interests and groupings will then need to be identified and processes developed for 

including  them  in  strategy  development.  A  situation  and  gap  analysis  will  need  to  be 

conducted to establish the starting point for developing the strategy. Only then will it be 

possible to identify the priorities, make policy choices and assemble a strategy. 
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Preparatory and Organizational Considerations 
 

 
 
 
 

The first steps in strategy development involve finding a way to get started. Each 

region will begin from a different point, but the essentials for every country undertaking the 

process begin with answering the following “who” and “what” questions: 
 

   Who is best placed to get the process moving? 
 

   What is the starting point or baseline for strategy development? 
 

 
 
 
 

Getting Started – The starting process of the strategy 
 

 
The entity best positioned to be in charge of the strategy development process is 

likely to depend on the political and bureaucratic structures of the country. It will be vital, 

however, to get political commitment and unity of purpose nationally. Nothing will happen if 

there is no political will behind the strategy during its development and subsequently during 

implementation. It is also critical to put someone in charge of making the strategy happen. 

This is a standard requirement of successful organisation, and although there may be several 

disparate interests within government who will have an input, someone or some identifiable 

group has to be in charge and given the responsibility for driving the process. The selection of 

the lead ministry or ministries is a matter for each country, but whatever organisation takes 

the lead will need the political power and resources to provide the necessary focus and 

follow-through. Sometimes one ministry will have a political mandate, and will be the clear 

choice. In other circumstances it will be better for responsibility to be shared. The choice, 

however, should be made at the outset, in order to provide clarity and certainty for the 

remainder of the process. 
 

Some supporting body of officials will also be necessary. This is something that can be 

revisited as the strategy development process progresses, but some structure such as a 

project office or identifiable bureaucratic body is likely to be helpful in providing a day-to- 

day focus for the early stages of work 
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It may be useful, however, for countries to undertake a preliminary assessment of 

their starting position (a baseline study) before proceeding too far in the process, in order to 

be able to provide basic information about the need for a local strategy. Other countries 

and local communities may wish to undertake feasibility studies and analytical work to 

determine whether the capacities of the country will allow development of a local strategy 

without   further   assistance,   and  to   scope   the  analytical   parameters  governing  the 

development of a strategy. Others may wish to provide a case for a national strategy by 

conducting an analysis of the costs imposed on the country by current (usually unsustainable) 

waste management practices. An estimate of such costs can itself be a powerful argument for 

a national strategy. 
 

These preliminary steps will inevitably touch on the matters considered below: issues 

with regard to which parties and interests need to be engaged, questions of scope and timing 

and estimations of the resources needed and available. While this preliminary work may cover 

some of the ground that is involved in strategy development itself, it is vital that no final 

decisions of substance are taken before the relevant interests are engaged. 
 

A central element in beginning work towards a waste management strategy in any 

country is to focus on the question of what is best done at the national level and what is 

best done at other levels. The answer will vary from country to country: a large, federally 

organised country, for example, may arrive at a solution different from that adopted in a 

small, centrally organised country. For every country, it is nevertheless vital that national or 

local level decisions do not have the effect of cancelling out local initiatives and innovations. 

The  relationship  between  what  is  done  at  the  national  and  local  levels  must  be  kept 

productive and mutually reinforcing. 
 

Relevant aspects of waste management associated with shipping, therefore (like 

managing waste taken off ships national strategy. Similar considerations apply to waste from 

aircraft. 
 

Waste resulting from natural disasters such as earthquakes or cyclones can be a major 

challenge. For most countries such disasters are rare events, and the waste management 

aspects are most commonly dealt with as part of disaster strategy, especially for countries at 

high and recurrent risk of particular natural disasters, either to include them in a national 

strategy, or else deal carefully and explicitly with the interface between strategies relating 
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to waste and disasters.18  When disasters do occur, the amount of waste overwhelms the 

normal waste management capabilities of the country. Every country shares a common goal of 

minimising the amount of waste generated within its borders, but that goal should be given 

more concrete form: 
 
 
 
whole. 

The overarching goal should be general, and relate to the countries, local waste as a 

 
  It should be ambitious. However, the strategy should be realistic, with resource and 

capacity constraints factored in: an overly ambitious strategy is likely to lead to 

discouragement. 
 

  The strategy should focus on preventing the generation of waste and phasing out the 

use of hazardous substances in products, rather than simply on managing what is generated. 
 

  Waste management is a task that is never completed, and if the strategy puts too 

much emphasis on managing existing levels of waste, there will never be any time, 

opportunity, or resources to devote to prevention. 
 

  It should be accompanied by concrete elements such as targets and timetables to 

provide something to aim for and measure progress against. These targets should be set as 

various elements of the strategy are developed and more information becomes available, 

especially in the context of the action plans for priority waste streams and issues. In some 

countries it may also be necessary for regions and local areas to have their own targets. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
18 The Joint Environment Unit of UNEP and the UN Office for Coordination ofHumanitarian Affairs (OCHA) has 
issued Disaster Waste Management Guidelines, available at http://ochanet.unocha.org/p/Documents/DWMG.pdf 
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Strategy For Implementation The Waste Management Plan 
 

 
 
 
 

The stage of implementation is the stage where many of the true obstacles to a 

successful waste management strategy can become apparent. Other policy plans like this can 

fail of the implementation stage than earlier developmental stages. This step is important 

and strategic for long path. 
 

ADOPTION AND LAUNCH 
 

This process of implementation it starts with the formal adoption and launch of the 

strategy. The launch should be accompanied by an appropriate public relations campaign, 

assisted by communication specialists, for best results. 
 

EXECUTING AND MONITORING 
 

After the adoption and launch, other steps are important: 
 

 Awareness raising and communication, first among stakeholders in waste 

management and among concerned sectors in government , followed by the 

wider community 

  Assigning responsibilities and tasks among the players identified in the strategy 
 

  Mobilizing resources: 
 

 Economic instruments, including the charging of fees, introduction of tax 

incentivies and disincentives 

 Investment  incentives  for  the  private  sector  and  for  public-private 

partnerships 

 Securing the necessary budget from government 
 

 Negotiating arrangements with relevant private sector participants 
 

  Identifying and delivering any necessary legislative and regulatory changes 
 

  Implementing action plans for priority waste streams 
 

  Enforcement (in case of lows or regulations) 
 

 Gathering and recording or reliable information and data, and public 

dissemination. 
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The greatest risk in implementation is that after an initial burst of energy and 

commitment momentum and focus will be lost. Attention needs to be given to ways to 

maintaining momentum and to the particular factors in successful implementation processes. 

Among the relevant aspects to be consider would be: 
 

   Ways of retaining and refreshing political support, which needs to be sustained 

throughout the process (politically attractive short-term results). 

   Including some elements to provide support during implementation 
 

   Considering whether responsibility at the point of implementation needs to be 

shifted from those who developed the strategy, as implementation often 

requires a different set of skills. 
 

Critical to successful implementation is compliance and enforcement. All the elements 

that are given effect through legislation and regulation need to be especially supported by 

firm and clear compliance activity to create the atmosphere of certainty and predictability 

that is essential to successful implementation. An inspectorate that can visit landfill and 

other critical waste disposal sites, for example and ensure that they are in conformance with 

legislated standards, is an essential element in implementation, for which appropriate 

resources need to be allocated. 
 

One essential element in effective implementation is a continuing focus on progress 

and on the existence of new obstacles. It is not possibly to simply “set and forget” a strategy. 

There is a need to monitor progress to ensure that the various components of the strategy are 

being given effect; that the action plans for the priority waste streams and issues are being 

pursued; that data is being gathered to enable informed decision-making; and that there is 

visible  and  measurable  progress  towards  the  targets.  If  the  main  committee  used  in 

developing the strategy is retained, its major task should be to receive and consider reports 

of  progress,  identify  obstacles,  and  adjust  policies  and  resource  allocations  to  address 

failures, shortcomings and new challenges. If the main committee is not retained, a new 

committee or some alternative structure will need to be established and given this 

responsibility. A national strategy requires frequent, or even constant, rethinking as part of 

the implementation process. Policy for different waste streams needs to be adjusted on a 

trial and error basis as some policy experiments will succeed and others will fail. In this 

context,  a  constant  transfer  of  knowledge  between  research  and  innovation  and  policy 

makers is important in maintaining an effective waste management strategy. People and 
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institutions learn from their  failures,  probably more than  from their successes. There will be 

failures  in implementation of a national  strategy: the  challenge  is to be willing to recognise 

the  failures,   rethink  the  actions  and  make  these   failures  opportunities  for  personal  and 

institutional learning across the waste management system. 
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Reviewing And Updating A Waste Management Strategy 
 

 
 
 
 

The time schedule of a plan outlines the duration of different stages and provides the 

time by which the plan should have been completed. The time schedule should take seriously 

into consideration all planning steps and especially the consultation period with the public, 

which is considered time consuming. 
 

The time for the completion of a Waste management plan may vary according to its 

urgency,  the  availability  of  the  information  required  and  the  depth  of  design.  If  it  is 

demanding only strategic planning, it may last 3 months, if it is required sitings or other 

planning procedures, the entire planning procedures, the entire process will last more, as to 

18-24 months.19
 

 
Critical challenges in waste management include responding to a dynamic policy 

environment and gathering sufficient data and information on waste and waste management 

to allow informed policy decisions. 
 

These matters are central to the review and updating of waste management policies, 

which may need to be undertaken, depending on circumstances, within two to five years after 

adoption of the strategy. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
19 Solid Waste: guideline for successful planning, International Solid Waste Association, p.22. 
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Assessing Progress And Success And Adjusting The Strategy 
 

 
 
 
 

Assessment of the progress and success of the waste management strategy requires 

that progress towards the goals and targets for waste management is measured and assessed. 

This requires: 
 

o Information and data on each waste stream and on the system as a whole; 
 

o A process for evaluation of progress, including the identification of barriers to 

success and assessment of the success or failure of particular initiatives; 

o Reporting the results to governments and stakeholders. 
 

There is a potential conflict of interest if the body responsible for implementation of 

the strategy is also line responsible for deciding whether progress is adequate: no body can be 

expected to pass judgment on itself. For that reason, it is desirable that a formal evaluation 

be  conducted  at  arm’s  length  from  the  implementation  process,  by  a  body  that  is 

independent from the strategy development and implementation process. This type of 

monitoring and evaluation can be set up as a one-off exercise, or established on an ongoing 

basis (so that occasional reviews are conducted, or some form of continuing oversight), or it 

can be delegated to a national institution that is suited to the purpose, if such an institution 

exists. 
 

It is also important to include a process by which elements of the waste management 

system are kept under more informal review, for example by tracking technological change 

among products or keeping waste management options under continuing scrutiny. The central 

questions to be asked in the review process are: 
 

o Have the goal and targets of the strategy been achieved? 
 

o If not, why not? 
 

On the basis of this evaluation process, two kinds of specific markers of the need for 

change can be identified: waste streams or waste issues where the strategy isn’t working and 

may need revision, for example: 
 

o If it becomes clear that targets will not be met; 
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o If a waste stream is not responding, more generally, to the policy options 

chosen. 
 

Examples where changes in the external environment require a new or revised policy 

response include: 
 

o If changes in waste composition, consumer behavior, or technology require 

some policy rethinking; 

o If availability of labor or finance changes so much that significant change is 
 

required; 
 

 
 
o If there is an impact from changes in other areas, whether positive (e.g. 

 

increases in prices for rare materials make recovery operations more profitable) or negative 
 

(e.g. worsening climate change makes policy choices more difficult or limited). 
 

Where there are successes, it may be possible to apply the successful approach to 

other waste issues or waste streams. The priorities originally identified also need to be re- 

examined. Where there is a sufficient amount of change required, updating of the entire 

strategy may be the best option. 
 

In many cases, policy will need to be reviewed on a wider scale: some issues are 

international in scope and some materials are traded on global markets. The way this aspect 

is managed depends in part upon the size of the country and its integration into the global 

economy. 
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The Example of Galati County Regarding Modern 
 

Landfill for Waste Disposal 
 
 
 
 
Value of the ISPA project: 21.394.862 Euro 
 
Financed by: 

 

 European Union (75%)-16.046.146, 5 Euro 
 

 Galaţi Local Council (25%) - credit from the European Investment Bank -5.348.715,5 
Euro 

 

 
Description of the site 

 
The site to be analysed is located in the Municipal Area of Galati, next to the actual 

landfill, in the SW of the city, 1,5 km far away from the Siret river. The Local Council 

acquired the land through a land exchange procedure between public institutions. 
 

The access to the cell is done by the same rural track which is used in fact to the X 

landfill. In total, the extension of X landfill is occupying an approximate total area of 15 

hectares. The area occupied by the landfill extension covers a site of approximately 140,000 

m2, with an estimate capacity of 1.000.000 m3 mostly made up of municipal solid wastes. 
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Justification of the chosen technical solution 
 

 

In order to make good use of the actual substructures, was taking into account the 

risks that a new landfill can produce around, it has been considered to extend the actual 

landfill to the adjacent land instead of degrading a new site. In addition, the new area 

occupied lacks of any interest and no activities are being carried out on it. 
 

To minimise the risks to the Environment and Human Health, the new cell was built 

according to Romanian and European legislation. Hence, the works that was carried out 

included: 
 

 Extension of the access tracks. 
 

 Rainwater collection systems. 
 

 Systems for the collection/treatment of leachates. 
 

 Sealing of the cell. 
 

The recovery plan described in the following chapters was based on these 

requirements. 

 
 
 

Description of the recovery works 
 

 

    work commencement 
 

 

In the initial works phase, an auxiliary area, chosen by the Site Director, was prepared 

for the site huts. Prefabricated units with floors, walls and flat, waterproof roofs were 

installed  as  site  offices,  as  well  as  having  direct  ventilation  and  adequate  lighting.  In 

addition, the necessary working equipment were provided (chairs, tables, shelving, etc.). 

Next to these offices, a dressing-room unit was located with a changing-room, showers and 

toilets. 
 

    access tracks 
 
 

The site is accessed by existing tracks, although, a new access track from the actual 

landfill to the new cell was required. That is the reason why an allowance has been made not 
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only to undertake maintenance operations, but also to build the new track so it can be used 

by heavy vehicles and machinery. 
 

Base Liner of the New Cell 
 

 

The base line had  been designed according to the requirements laid down by Decision no. 162 

of 20th February 2002 on land filling of waste (HG 162/2002), as well as the recommendations 

of Directive 1999/31/EC relating to waste disposal. 
 

Hence, for the characteristics of the waste that are deposited in the new cell, the base line 

includes (from bottom to top): 
 

   Compacted clay liner (1 m thickness). 

   HDPE Geomembrane (2 mm). 

   Protection Geotextile. 
 

   Leachate collection layer (0,5 m). 

   Filter Geotextile. 

Rainwater drainage system 
 

 

The control of the rainwater on site is ensured by means of a perimeter ditch that is 

installed to retain and divert the run-off rainwater from both the actual landfill and the new 

cell. This drainage has taken the form of a trapezoidal channel, with a width of 2.0 m at the 

top and a depth of 0.70 m. The water collected, after passing through control manholes, is 

sent to the natural drainage of the terrain. The drainage system is chosen taking into account 

a various factors. The ditches are made of concrete and are cast in-situ, smoothed over the 

sides into the earth so that the join between the ditch and the land does not deteriorate 

when the water flows towards the ditch producing potholes and uncontrolled rainwater 

channel. The ditches have a minimum slope of 1% towards the water evacuation points. When 

the definitive network was put in place, extra care was taken to ensure that no waste 

residues remain under or in contact with the ditches. In those zones where the slope of the 

land demands it, prefabricated drainpipes were installed with the measurements and 

construction details chosen. 
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Collection/treatment of leachates 
 

 

Collection of Leachates 
 
 

For the collection of the leachate, taking into account that the new cell it is next to 

the actual landfill, drainage ditches has been built. 
 

HDPE corrugated pipes with a diameter of 100 mm had been installed in these ditches, 

covered with a layer of filter material and wrapped around by a liner of filtering geo-textile 

material that prevents the clogging of this structure. 
 

The leachates are diverted to control manholes prior to being sent, through HDPE 

pipes, to the leachate ponds in the lower part of the landfill. Taking into account the 

estimated volume of leachates, two ponds are built, each with an effective volume of 432 m3 

(12x12x3) in such a way that one can take the overflow of the other at times of maximum 

flow. The leachate ponds are collected not only the leachates produced by the new cell but 

also the leachates coming from the actual landfill. 
 

For the construction of the ponds, it was necessary to clear the land so that, after the 

excavation of the earth and the removable material, and a layer of cleaning concrete with a 

thickness of 0.1 m can be laid prior to the laying of 0.4 m of H-25 resistance reinforced 

concrete. 
 

From the ponds, the leachate is sent to stripping plant located next to the ponds. 

After being pre-treated, it will be carried to the sewerage network and WWTP in order to 

complete the treatment. 
 

Treatment of Leachates 
 
 

Leachates generated at the X landfill are discharged into the general sewerage 

network, so they have to be treated properly for not being a problem for the WWTP. The 

main problems that presents the treatment of the leachates, is the high concentration of 

ammoniac nitrogen and suspended solids, because of the possibility of clogging the network 

and affect the biological process of wastewater purification. 
 

The quantity of organic load (BOD, COD) is not significant for a big WWTP of a city like Galati. 

So, its treatment can be avoided. 
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Therefore it is necessary to pre-treat the leachates before sending them to the 

sewerage network. The treatment suggested consists on a “striping unit for ammonia 

desorption”. The basic operations of this plant are as follow: 
 

 Suspended solids removal. Some lime slurry or polyelectrolyte shall be added to the 

incoming leachate in a mixing chamber, flowing towards a flocculation chamber. 

Afterwards in a decanter sludge shall be extracted. 
 

 pH adjustment. If it is necessary some sodium hydroxide shall be added in order to 

adjust  pH  before  the  stripping  unit.  pH  shall  be  higher  than  10  for  a  properly 

desorption of ammonia. 
 

 Stripping  unit.  Leachate  is  sprinkled  into  the  stripping  column  from  the  top, 

meanwhile an air current is put into this column from the lower part. This way the air 

extracts ammonia from the liquid current, leaving the column from the higher side. 

The leachate is collected at the bottom of the column with a low concentration of 

ammonia. 
 

 Outlet refining. Before sending leachates into the sewerage network pH shall be 

adjusted by adding sulphuric acid into a mixing chamber. 
 

 Air flow treatment. The ammonia-enriched airflow shall be treated before reusing it 

in the process. This airflow is put upstream into a new column where a sulphuric acid 

solution  is  sprinkled  from  the  top  of  the  column.  Ammonia  is  converted  into 

Ammonium sulphate that is collected as a solid at the bottom of the tank. The clean 

air is recirculating to the first column to extract ammonia from the leachate. 
 

 Subproduct. The ammonium sulphate can be used as a fertiliser in the vegetation of 

the landfill after the solution is neutralised. 
 

Before putting the leachate into the stripping column it is recommended to heat the liquid in 

order to help the ammonia desorption process. 
 

Environmental surveillance and control 
 

 

The activities described in this project should be completed with an environmental follow-up. 

The environmental follow-up activities envisaged are the following: 

    Verification of the surface water evacuation network. 
 

Surveillance of the quality of the rainwater in the control manholes. 
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    Surveillance of the leachates generated (volume and composition) 
 

Quality control of the underground water. 
 

Final configuration 
 

 

Hence, the site it is consisting of: 
 

   A high platform with transverse and longitudinal slopes that allow, on one hand, 

the flow of rainwater that falls on each of the surfaces towards the peripheral 

drainage systems and, on the other hand, are sufficiently gentle to support the 

superficial sealing. 
 

   A bank with a slope of 2H: 1V that, starting at the platform, descends to the 

natural land with intermediate beams 5 m wide at different heights aimed to 

facilitate the development of the profiling works. 
 

Once the lifetime of the landfill is over, this should be shut down in accordance with 
 

European and Romanian legislation in force. 
 

Service life 
 

 

For the analysis of the service life of the new cell, the available topographical data 

has been taken into account. Hence, according to transverse profiles it has been estimated 

that the new cell has a capacity of 921,243 m3. 
 

If the estimated reject fraction brought from the Classification and OF Treatment 

Plant is 124,707 t/year (average value) and taking into account the intermediate soil layers 

required between waste disposed layers, a service life of 8 years has been calculated. 

 
 
 

Health and Safety 
 

 

All the works have to be carried out strictly in accordance with current European Union 
 

Health & Safety legislation and the legislation of Romania, whichever is the most stringent. 
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The  Contractor’s  attention  is  drawn  to  the  number  of  hazards  that  are  likely  to  be 

encountered when carrying out the works, which could affect the health and safety of the 

operatives, the Receipt’s employees and members of the general public. 
 

The following areas of work will involve serious hazards; hence appropriate actions shall be 

taken to reduce this risk as far as practicable: 
 

-  Excavations:  support  to  prevent  earth  movement,  contact  with  underground  / 
 

overhead services, physical barriers against vehicles, warning signs for pedestrians, 
 

-  Working at height: falls, falling materials, etc. 
 

-  Confined spaces: oxygen deficiency, poisonous gas/vapour/fumes, explosive gases, 

etc. 
 

-  Sewage, sludge in tanks, chambers and pipelines: diseases, drowning, poisonous 

gases, etc. 
 

-  Work on roads: traffic, pedestrians, etc. 
 

-  Heavy lifting: suitable equipment, stable ground, trained driver/slinger/banks man, 

etc. 
 

-  Overlap with client’s undertaking: existing operational plant and equipment. 
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-  Dangerous substances storage, handling and use: chemicals, explosives, etc. 
 

-  Controlled waste materials’ handling. 
 

Prior to the commencement of any hazardous operation, a Safety/Method Statement 

shall be submitted to the Engineer for his approval. Where deemed by the Engineer, a 

HAZCON study shall be undertaken by the contractor and agreed with the Engineer prior to 

the Method Statement being prepared. 
 

All operatives are to have suitably trained prior to commencing work and are to be 

adequately supervised whilst carrying it out. 
 

All plant and equipment is to be suitable for the task to be undertaken and properly 

inspected/tested prior to being put into operation. 
 

The contractor shall send to the Engineer details of any accident as soon as possible 

after its occurrence. The contractor shall maintain records and make reports concerning 

health, safety and welfare of persons, and damage to property. 
 

The Engineer will require the contractor to remove (or cause to be remove) any person 

employed on the works who persists in any conduct that is prejudicial to safety, health or the 

protection of the environment. Similarly any equipment that is unsafe shall be removed from 

site. 
 

Any part of the site that is designated as a “Restricted Area” may not be entered 

without a “Permit to Work”. All places occupied by live, operational mechanical, electrical or 

chemical equipment, and live sewers, manholes and chambers will usually be so designated. 
 

The contractor shall not allow any of this operatives or sub-contractors to enter such 

an area until a permit has been issued. When the contractor receives such a permit he shall 

comply with any precautionary requirements that may be specified in it and shall hold the 

permit until the end of the period covered. 
 

Compliance with the requirements of the permit shall not absolve the contractor from 

any responsibilities under the contract. 
 

The contractor shall provide the necessary monitoring equipment required for entry to 

hazardous or potentially hazardous atmospheres. The monitoring of all hazardous or potentially 

hazardous  atmospheres  shall  be  carried  out  by  the  contractor  and  a  suitable  register 

maintained. 
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Suitable arrangements are to be made to cater for emergencies, including: 
 

  First aid equipment; 
 

  Person(s) trained to administer first aid; 
 

  Communication with, and transport to, the nearest hospital with accident or 

emergency department; 
 

  Monitoring equipment; 
 

  Rescue equipment; 
 

  Firefighting equipment; 
 

  Communication with nearest fire brigade station; 
 

The contractor shall provide all necessary rescue equipment that shall be regularly 

checked and maintained. A register of equipment checks shall be kept on site. The contractor 

shall ensure that an adequate number of his operatives are fully trained in the use of breathing 

apparatus and rescue techniques. 
 

Personal protective equipment shall be available and used by operatives when 

appropriate, including: 
 

  Safety helmets; 
 

  Eye protection; 
 

  Ear (hearing) protection; 
 

  Hand protection; 
 

  Foot protection. 
 

Adequate welfare facilities shall be provided, including as a minimum drinking water, 

toilets, washbasins with warm water, soap and towels, and a clean/dry/warm areas equipped 

with tables and chairs at which food can be eaten. 
 

Operating costs 
 

 

The operating costs derived from the functioning of the elements. 
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Technical Drawings 
 

 

This Project has included the drawings that define the tasks and works described: 
 
 

   Site map 
 

   Initial topographic map 
 

   Location profiles 
 

   Transverse profiles 
 

   Final configuration 
 

   Rainwater drainage system 
 

   Leachate collection system 
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Conclusions 
 

 
In many cities around the world, and especially in the rapidly developing ones, 

considerable number of people sustain themselves and their families by reclaiming reusable 

and recyclable materials from what others have cast aside as waste. It should always kept in 

mind that a major challenge of waste management in developing countries and cities is how 

best to work with the existing informal recycling sector to improve livelihoods, working 

conditions and recycling efficiency.20
 

 

Public awareness and communication appear to be critical points when drafting a SWM 

Plan and this because Planning must have the consent of the public, since public is an 

important factor in implement the Plan and determine the success or failure. 
 

It is very important that the authorities and NGO’s to inform public for the procedures 
 

taking place, for view on its reactions, and also preparing simultaneously the implementation. 
 

Given the fact that a Waste Management Plan is developed to protect public health 

and environment from the hazards that inefficient or non-existing waste management can 

cause, it is very important to identify the environmental effects of the implementation of 

SWM Plan. 
 

The environmental effects of the implementation of a SWM Plan are positive as the 

initial scope is to upgrade a current waste management system. On the other hand the 

maintenance on the current situation and the absence of effective planning may lead to 

adverse effects. 
 

The consequences associated with non-sustainable SWM are difficult to be quantified. 
 

Environment impacts may be identified by a number of indicators such as changes in: 
 

recycling rates, values of specific pollutants, fees, diversion rates etc. 
 

In our days, the waste management is becoming more and more complex, the need for 

waste management plan is vital. 
 
 
 
20 United Nations Environmental Program, 2004, “ Waste Management Planning‐ An Environmentally Sound 
Approach for Sustainable Urban Waste Management – An introductory Guide for Decision – makers”, Division of 
Technology, Industry and Economics. 
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The example of Galati County regarding modern landfill for waste disposal is an 

example for good practices, to take in consider, as an starting point in the develop of the 

strategy for a plan regarding the wastes. 
 

In order for an implementation to be successful, they should be in compliance with the 

rest of existing plans and not to contradict or interfere. The plans that may be directly 

related to Waste Management Plans are: 
 

   Environmental plans; 

   Energy plans; 

   Health plans; 
 

   Spatial plans; 

Sanitation plan. 
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