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Introduction 

Waste can be defined as any substance or 
object which the holder discards or intends to 
discard or is required to discard. Frequently 
used synonyms are terms such as refuse, 
garbage, rubbish, trash or junk.  
When waste is disposed of carelessly, for 
example on the street, it is generally known 
as litter. Waste disposed of illegally is said to 
be dumped. In this lesson we discuss waste 
and its impact on the environment with 
particular focus on landfill, the most common 
waste disposal solution in Ireland.  

Why is Waste Important? 

Modern economies produce an increasing 
amount of waste which becomes more difficult to 
manage without damaging the environment. 
Additional problems are presented by the many 
types of waste, such as plastics and 
electronic/electrical components that did not exist 
in previous eras.  

There are the added concerns associated with the 
increasing amounts of hazardous waste (e.g. 
solvents, oils, chemical effluent) produced by 
certain industries such as the pharmaceutical, 
chemical and mining sectors. Households, farms 
and small businesses also generate hazardous 
waste. Consequently, waste management is now 
a focus of attention as many countries attempt to 
regulate waste related activities.  

Types of Waste  

Some common categories of waste are: 

• Municipal waste, which includes household 
waste and some commercial and industrial 
waste of a similar kind.  

• Construction and demolition waste.  
• Hazardous waste which, includes industrial 

hazardous waste, healthcare waste, 
batteries, electrical equipment, paints, 
varnishes, pesticides and asbestos.  

What Do We Do With Waste?  

Clearly, there are environmental and health 
reasons why we cannot allow large volumes of 
waste to accumulate. Modern waste management 
offers a number of approaches, frequently called 
the waste hierarchy which can be summed up as 
follows:  

• Prevent: waste should be 
prevented where possible. 

• Reduce: waste or products 
should be reused at source. 

• Reuse/Recycle: waste should be 
recycled or reprocessed into a 
secondary raw material e.g. 
recycling of glass, metals and 
plastics. 

• Recovery: if materials cannot be 
reused then it may be possible to 
recover the energy content of the 
material by using it as fuel. 

• Disposal: this is where waste is 
disposed of, for example, by 
landfilling. It should be the last 
resort and should only be undertaken in a 
controlled manner. At present Ireland has a 
high reliance on landfilling.  

Landfill 

The main environmental risks are associated with 
emissions to the atmosphere and to water. 
Atmospheric emissions include dust, odours and 
gas, mainly CO2 (carbon dioxide) and CH4 
(methane), both of which are classified as 
greenhouse gases. The water that drains through 
a landfill is called leachate (from the verb ‘to 
leach’). This leachate can be contaminated and if 
uncontrolled may find its way into streams or 
groundwater.  

The number of municipal waste landfills has fallen 
over the last fifteen years from almost 100 in 1995 
to 30 facilities today that are licensed by EPA. 
During this time there has been a dramatic 
improvement in the performance indicators for 
landfills (see table below). 

Indicator 1995-1997 2009 

Number of open MSW landfills 95  30 
Records kept of waste accepted 71% 100%  

Weighbridge operating 10% 100% 

Landfilling in lined cells 26% 100% 

Collecting leachate 33% 100% 

Using daily cover 30% 97% 

Flaring/utilising landfill gas 15% 97% 

Monitoring surface water 42% 100% 

Monitoring groundwater 19% 100% 

Monitoring leachate 29% 100% 

Monitoring landfill gas 7% 100% 

 



 

 

Modern engineered landfills are designed to 
prevent leachate escaping, and to collect landfill 
gas. Landfill gases are produced by the biological 
breakdown of organic materials in the waste 
(such as food, paper, cardboard etc). Materials 
that can be broken down in this way are classified 
as biodegradable substances. 

Biodegradable Waste 

Biodegradation is the chemical breakdown of 
material by microorganisms that use the material 
as a source of energy. Conversely, materials that 
cannot be broken down by other living organisms 
are non-biodegradable. Some materials are 100% 
biodegradable, e.g. paper and cardboard. Some, 
such as nappies and textiles, are only about 50% 
biodegradable and some materials are non-
biodegradable, e.g. glass, metals and many 
plastics.  

Landfills can contain large quantities of 
Biodegradable Municipal Waste (BMW) and the 
management of this waste stream is a significant 
element in current waste management strategy. 
The EPA estimates that the BMW content of 
untreated household waste is about 65% of the 
total (by weight) and consists mainly of food and 
garden waste. 

The Modern Approach 

The EU Landfill Directive (1999/31/EC) requires 
Member States to ensure that all landfills are 
operated to specified technical standards. Targets 
are set out for the diversion of biodegradable 
municipal waste from landfills. Ireland is legally 
bound to meet these objectives and to optimise 
the treatment of BMW. The Directive requires 
Member States to make a number of choices 
regarding the treatment of BMW and each must 
produce a National Strategy on Biodegradable 
Waste describing how such waste will be 
collected and treated.  

The preferred options for dealing with BMW are:  

• Prevention and minimisation – avoiding 
generating the waste and promoting 
awareness amongst the public. 

• Recycling – mainly of paper and cardboard 
but also of textiles.  

• Increase separate collections of food and 
garden waste and composting of this waste. 
Develop outlets for the compost. 

• Promote at home composting. 
• Residual waste treatment – maximise the 

recovery of materials firstly and energy 
secondly as a sustainable means of treating 
waste. Residual waste is the fraction of 
collected waste that remains after any 

treatment or diversion step; which generally 
requires further treatment or disposal.  

There are definite benefits to be gained from the 
appropriate treatment of BMW, including: 

• The avoidance of greenhouse gas 
production from landfills. 

• Production of high quality compost from the 
separate collection and treatment of food 
and garden waste.  

• Availability of biogas from the capture and 
use of gases generated by the treatment 
process. 

The long-term goal is that the EU countries 
become recycling societies that seek to 
avoid waste where possible and uses waste 
as a resource. 

How is Ireland Doing? 

Significant progress has been made in waste 
management practice in Ireland and we are well 
advanced in achieving most waste recovery and 
recycling targets. However, we are still greatly 
dependent on landfill with 62% of waste being 
landfilled in Ireland compared to an EU average 
of 42%.  

In 2008, about two million tonnes of municipal 
waste were disposed of at 32 landfills around the 
country and BMW constituted about 1.1 million 
tonnes of this. To meet our targets this amount 
must be reduced to 916,000 tonnes by July 2010, 
610,000 tonnes by July 2013 and then to 427,000 
tonnes by July 2016. 

All municipal landfills are licensed by the EPA. 
The landfill licence requires that only pre-treated 
waste can be accepted at the site; it also limits 
the amount of biodegradable municipal waste that 
can be landfilled. The most significant advances 
in Ireland come from the legal requirement on 
restaurants, hotels, pubs, hospitals etc. to 
separate their biodegradable waste, using 
separate bins for food waste. In time households 
will be required to do the same. 

What can you do? 

In the meantime, you can assist 
in this important national effort 
by remembering the three Rs of 
the waste triangle and putting 
them into action.  

• Reduce  
• Reuse 
• Recycle 

This will reduce the need for landfills, save energy 
and conserve natural resources. 

 

 



 

 

EPA 
The Environmental Protection Agency (EPA) is an 

independent public body established under the 
Environmental Protection Agency Act, 1992. The 
EPA regulates and polices activities that might 
otherwise cause pollution. It ensures that there is 
solid information on environmental trends so that 
necessary actions are taken. The EPA’s priorities 
are protecting the Irish environment and ensuring 
that development is sustainable. It employs over 
340 people who work in ten locations throughout 
the country. 

The other main instruments from which it derives 
its mandate are the Waste Management Act, 
1996, and the Protection of the Environment Act, 
2003. The EPA has a wide range of functions to 
protect the environment. Its primary activities 
include: 

• Environmental licensing and permitting 
• Enforcement of environmental law 
• Resource and waste management 
• Environmental planning and guidance 
• The EPA’s Climate Change Programme 

encompasses responsibilities for Emissions 
Trading (National Allocation Plans, 
Permitting and National Emissions Trading 
Registry), Kyoto Project Mechanisms, GHG 
Emission Inventories and Projections, 
Scientific Advice, and Climate Change 
Research.  

• Monitoring and reporting on the 
environmental status of air, water, waste, 
noise, sand and soil  

• Environmental research and development. 
The EPA’s mission is to protect and improve the 
natural environment for present and future 
generations, taking into account the 
environmental, social and economic principles of 
sustainable development.  
You can find this and other lessons on www.sta.ie. 

Find out more about the Environmental Protection 
Agency on www.epa.ie. 
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Teaching Notes 

Syllabus References 

The relevant syllabus references are: 

Leaving Certificate Biology 

1.4.9 Human impact on an ecosystem 
 

Leaving Certificate Chemistry 

9.3  Water treatment 
1B.3 Carbon dioxide 
1B.4 Atmospheric pollution 
1B.5 The ozone layer 

 

Junior Certificate Science 

1C7 Ecology 
2C5 Acid rain 

 

Teaching about the Environment 

The EPA website www.epa.ie provides many 
useful teaching materials related to different 
curricula and programmes, including: 

• Science  
• CSPE 
• Geography  
• Transition Year  

Learning Outcomes  

On completion of this lesson, students should be 
able to:  

• Be able to identify different categories of 
waste. 

• Appreciate the environmental issues 
associated with landfill. 

• Outline and discuss the main approaches to 
waste management. 

• Define the term ‘biodegradable’. 
• Describe the benefits of diverting and 

utilising BMW. 
• Outline the purpose of the EU Landfill 

Directive. 
• Describe the function of the EPA. 

  

General Learning Points 

The following points can be used to review the 
lesson content and to inform discussion. 

• Waste is often a subjective concept, 
because items that some people discard 
may have value to others. However, it is 
widely recognised that waste is a valuable 
resource, and the issue is how best to 
realise this value. 

• 2020 Vision, the EPA’s strategy to the year 
2020, outlines six goals to protect and 
improve Ireland’s Environment.  
- climate change 
- clean air 
- protected water resources 
- sustainable use of resources 
- protected soil and biodiversity 
- integration and enforcement. 

• Some microorganisms have catabolic ability 
diversity to degrade, transform or 
accumulate a huge range of compounds 
including hydrocarbons (e.g. oil), 
pharmaceutical substances, radionuclides 
and metals.  

• Landfill tax was introduced in 1996 and has 
since increased according to the landfill tax 
escalator, to discourage the use of landfills, 
substantially reducing construction and 
demolition waste going to land. 

• Incineration is a form of thermal treatment. 
One of the products of incineration is ash, 
which must be disposed of, usually to 
landfill. 

• Municipal waste production is highly 
correlated with gross domestic product 
(GDP). Reductions in latter years are due to 
better waste management practices and 
programmes. 

 

National Waste Report  

The current NWR presents waste data for the 
calendar year 2008. Generators of waste 
described in this report include households, 
commercial premises, and industrial and 
construction activities. The report can be found at 
www.epa.ie. (National Waste Report 2008) 
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Student Exercises 

What’s In your Bin 

(This exercise is suitable for group work.) 

At the start each individual writes down a list of 
ten or more things they have recently thrown in 
the bin (at home or in school). In each group the 
lists are examined and an agreed list of common 
items of rubbish is drawn up. 

After the name of each item indicate with an 
appropriate code whether it is compostable, 
biodegradable, recyclable (plastic, glass, paper), 
combustible (suitable for incineration) etc. You 
should find that items can fit many categories at 
once. Some may be difficult to categorise, for 
example because they are made of several 
materials.  

If you are able to use a spreadsheet you may find 
that it is very easy to make to list the items in one 
column and then in adjoining columns indicate the 
categories to which each item belongs.  

 

True/False Questions 

a) Different types of waste have different 
effects on the environment. 

b) Municipal waste is the same as medical 
waste. 

c) The waste that seeps through a landfill is 
called leachate. 

d) Glass is highly biodegradable. 
e) BMW means Biodegradable Municipal 

Waste. 
f) Landfill owners need a licence to operate. 
g) Ireland can increase the amount of BMW 

going to landfill. 
h) CO2 and CH4 are produced in landfills. 
i) Incineration leaves no residual waste. 
j) The 3 Rs are reduce, reuse and rectify. 

Check your answers to these questions on www.sta.ie  

Examination Questions 

Leaving Certificate Biology (HL) 2010, Q. 12 b 

A paper factory pumps liquid effluent into a river. 
The effluent contains sugar. Oxygen demand is 
the amount of oxygen needed by organisms living 
in a river. Oxygen concentration is the amount of 
oxygen dissolved 
in the river water. 

The graph shows 
changes in water 
conditions for 
several kilometres 
downstream from 
the factory outflow. 

(i) Give one 
reason why 
the number 
of bacteria increases immediately 
downstream from the outflow. 

(ii) Give one reason why the number of 
bacteria then decreases further 
downstream from the outflow. 

(iii) Describe how the oxygen demand changes 
as the number of bacteria in the water 
changes. 

(iv) Give a reason for your answer to part (iii). 
The second graph 
shows the changes in 
oxygen concentration 
and the number of 
fish in the same river. 

(v) Explain why the 
curve for fish 
numbers is the 
same shape as 
that for oxygen 
concentration. 

(vi) The oxygen concentration in the river water 
eventually increases with distance from the 
outflow. 

Suggest two ways by which this oxygen may 
enter the water. 

 



 

Did You Know? 

• The EPA Sponsors EcoEye and other 
television programmes about the 
environment.  

• Many landfill sites are fitted with landfill gas 
extraction systems. The gas is pumped out 
of the landfill and burnt (flared off) or used 
in a gas engine to generate electricity. 

• Environmental scientists use their expertise 
to protect the environment and natural 
resources. Chemists might examine how 
certain chemicals affect plants or animals, 
An ecologist might analyse the effects 
rainfall patterns, temperature, pollutants or 
human. Many engineers and other 
technologists are also employed in the 
area. As our populations grow, 
environmental specialists will be needed to 
advise on land-use and building projects, 
sites for waste disposal, pollution control 
and many other areas of activity.  

• The European Waste Catalogue (EWC) is a 
list of all waste types generated in the EU. 
The different types of waste are fully 
defined by a six-digit code. 

• Inert waste is waste that does not undergo 
any significant physical, chemical or 
biological transformations.  

• Hazardous waste is waste that has the 
potential to cause harm to human health or 
the environment. Waste could be 
hazardous because it is flammable, 
corrosive, toxic or reacts with other 
substances. The new Waste Framework 
Directive (2008/98/EC) defines as many as 
fifteen hazardous properties.  

Biographical Notes 

Johannes Eugen Warming (1841 – 1924) 

Eugen Warming (Danish) is regarded as the first 
ecologist in the modern sense.  In 1895 he wrote 
the first textbook on plant ecology. His textbooks 
on botany, plant geography and ecology were 
translated into other languages and were very 
influential in establishing ecology as a discipline in 
its own right. While Darwin focussed on biotic 
relationships Warming showed the importance of 
abiotic factors such as soil, latitude, altitude, fire, 
salt, drought etc. 

 

Revise the Terms 

Can you recall the meaning of the following terms? 
Reviewing terminology is a powerful aid to recall and 
retention. 

biodegradability factor, biodegradable, 
biodegradable municipal waste (BMW), 
biodegradation, biological recover, CH4 
(methane), CO2 (carbon dioxide), emissions, 
energy recovery, EU Landfill Directive, 
greenhouse gas, incinerate, landfill, leachate, 
material recovery, mechanical-biological 
treatment, microorganisms, National Strategy on 
biodegradable waste, residual waste, thermal 
treatment, waste hierarchy, waste management, 
waste triangle, zero waste. 
Check the Glossary of Terms for this lesson on 
www.sta.ie  

 

 


