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The Environmental Protection Agency (EPA) is responsible for 
protecting and improving the environment as a valuable asset for the 
people of Ireland. We are committed to protecting people and the 
environment from the harmful effects of radiation and pollution.

The work of the EPA can be divided into three main areas:
Regulation:  EPA implements effective regulation and environmental 

compliance systems to deliver good environmental 
outcomes and target those who don’t comply.

Knowledge:  EPA provides high quality, targeted and timely 
environmental data, information and assessment to 
inform decision making at all levels.

Advocacy:  EPA works with others to advocate for a clean, 
productive and well protected environment and for 
sustainable environmental behaviour.

Responsibilities
• Licensing of activities so that they do not endanger human 

health or harm the environment (e.g. waste facilities, 
large scale manufacturing, power plants, intensive agriculture, 
ionising radiation)

• Conducting inspection and enforcing regulations (e.g. public 
supplies of drinking water, waste management).

• Water management (e.g. monitoring and reporting on the quality 
of rivers, lakes, bathing water, etc.)

• Monitoring, analysing and reporting on the environment 
(monitoring air quality, implementing relevant EU directives)

• Regulating ireland’s greenhouse gas emissions
• Environmental research and development
• Strategic environmental assessment (e.g. assessing the impact 

of proposed major developments).
• Radiological protection
• Guidance, accessible information and education
• Awareness raising and behavioural change (e.g. infl uencing 

positive behavioural change relating to the environment, 
promoting radon testing in homes and workplaces)

See Ireland’s Environment An Assessment, 2016 (EPA) for more 
information on environment and wellbeing — and much more.

You can fi nd out more about the work of EPA at www.epa.ie

Environment 
and wellbeing

excessive rain, hurricanes). These events bring death and human 
misery as well as loss of crops. Rising ocean levels may destroy 
natural habitats and threaten human settlements. CO2 dissolving in the 
oceans increases their acidity; this affects biodiversity and eventually 
humans through the food chain. Reduction of fossil fuel use can be 
achieved by increased use of renewable energy sources (wind, solar, 
tidal, geothermal).

Particulate matter is generated from burning fuel and fi res in general. 
It is also released by construction and demolition activity. Airborne 
particles irritate the lungs. Naturally-produced pollen causes allergies. 
Many viruses and other pathogens are also carried through the air.
Radon – a naturally occurring radioactive gas – is a risk to human 
health. It is a decay product of uranium which is present in the 
underlying rock. If there is no proper barrier in the foundations, radon 
can seep up into houses through the fl oor. Concentrations of radon 
vary from place to place and even from house to house. In Ireland, 
up to 250 cases of lung cancer each year are linked to exposure 
to radon. (See http://www.epa.ie/radiation/meas/radon/ or 
http://www.epa.ie/radon/)

Odours can be pleasant, such as the smell of baking bread, or foul, 
such as the smell from rotting waste. All odours are caused by chemical 
compounds in the air. Even if they don’t cause illness foul smells can 
cause stress. The EPA (Environmental Protection Agency) receives more 
complaints about odours than about any other environmental issue.

Water quality
Safe drinking water is essential for public health and so must meet 
certain minimum quality standards. While water supplies may be 
safe, some public and private water schemes need upgrading or even 
replacement. Private wells need to be properly sited, constructed 
and maintained in order to reduce the risk of contamination from 
sources such as septic tanks, grazing animals, spreading of slurry 
on grassland and fuel or chemical storage.

The most important health indicator of drinking water is the presence 
of microorganisms, especially Escherichia coli (E. coli) bacteria. 
Their presence indicates either that the disinfection process at 
the water treatment plant is not operating adequately or that faecal 
contamination has entered the water after treatment. 

In general the microbiological quality of private water supplies is inferior 
to that of public supplies. While 99.9% of public supplies comply with 

microbiological standards, it is estimated that up to 30% of the 170,000 
unregulated private wells in the country are contaminated with E.coli. 

Good-quality bathing water is a highly desirable natural resource for 
recreational use as well as being an important economic factor for 
tourism. In Ireland there are 140 identifi ed bathing areas – 131 seawater 
and 9 freshwater. Of these 85.7% have achieved “excellent” or “good” 
standards and 93% meet the minimum EU standard. Problems are 
mainly due to urban and agricultural runoff, especially after heavy rain, 
and ineffi cient waste water treatment. More details may be found on the 
EPA’s beaches website (https://www.beaches.ie/)

Waste
For a sustainable future, humanity has to reduce its consumption of 
the Earth’s fi nite resources. In the short term we can recycle some 
materials but the process is not always effi cient. In Ireland we recycle 
about 40% of plastic bottle but less than 10% are used to produce new 
bottles. Waste can be incinerated to generate electricity but ideally 
recyclables should be recycled and not burned. 

Composting and anaerobic digestion are the main biological 
treatment processes for biodegradable wastes (food waste, garden 
and park waste, sludges). With an increasing focus at national and EU 
level on the segregation and separate collection of food waste, it is 
critical to have adequate waste treatment infrastructure in the State.

Green and blue spaces
The terms “green spaces” and “blue spaces” refer to the parts of 
our environment that include the natural and semi-natural features. 
Farmlands, parks and forests etc. are “green spaces” while rivers, 
canals, lakes, coastlines etc. are known as “blue spaces”. Since 
the benefi t of these spaces is largely dependent on safe access it is 
essential that they are properly maintained. 

Accessibility and planning
In recent years many new walking and cycling ‘green ways’ have been 
developed, often with local community involvement. The accessibility 
and attractiveness of these places can be enhanced by the provision 
of guided trails and other amenities. Their popularity has been further 
enhanced by television series such as “Tracks and Trails”. 

Now that over two-thirds of Ireland’s population live in cities and 
suburbs it is has become increasingly important to include green 
and blue space in urban planning. We do not live in isolation; all of 
us are part of a community. In general, communities are built around 
residential, urban, rural, parish, business, educational, spiritual, 
sporting, artistic or social activities. An active, engaged community 
yields better health and environmental outcomes for all concerned. 
Greater involvement in local policy and decision making enhances 
people’s sense of belonging and wellbeing and is a key objective of 
Public Participation Networks (PPNs).(https://www.socialjustice.ie/sites/
default/fi les/attach/civil-society-article/4398/ppnuserguidev1may16.pdf)
Future cities are being designed around public transport, with fewer 
private vehicles – mainly electric – and lower noise levels. More 
provision will be made for walking and cycling. In such cities noise 
levels would be greatly reduced as would stressful car journeys to 
and from work. More public parks would be provided. 

Work to increase public awareness of biodiversity is also important if 
efforts to protect green and blue spaces are to be successful. 

What is meant by ‘wellbeing’
Wellbeing isn’t just the absence of illness. It refers to a person’s 
physical and mental health, general sense of security, happiness 
and freedom from undue emotional or social stress. It might be 
described as a good feeling about yourself and your life.

The environment in which we live can infl uence our health and 
wellbeing, both positively and negatively. In Ireland we are fortunate 
to live in an environment that is generally very good. This is brought 
home to us forcefully when we see on our TVs the conditions in which 
many people in some parts of the world are struggling just to survive. 

Although the environmental issues that we need to address are often 
local, there are also national and global issues that have a negative 
effect on our health and wellbeing. (See http://www.healthyireland.ie/)

Environmental factors
The following are considered to be core environmental needs for 
health and wellbeing:
• clean air (free of smoke, 

bad odours etc.)
• clean water 
• safe food
• safe shelter 
• stable environment 
• access to clean 

and protected amenity.

Wellbeing has always ultimately depended on a healthy environment. 
In the face of fi nite resources and a growing population, maintaining 
and achieving wellbeing for all remains a challenge.

Environmental hazards – biological, chemical and radiological – can 
affect health directly through the contamination of water, air, soil and 
food. Some of these hazards are associated with how we live and 
the choices we make. Our consumption patterns should promote 
sustainable living for ourselves and our communities and avoid stress 
to the environment.

Air quality
In Ireland we are fortunate to have better air quality than most countries 
in Europe, but some key challenges remain. The EPA’s latest report on 
air quality shows that burning of solid fuel is the biggest threat to good air 
quality in Ireland, followed by emissions from vehicle exhausts. Despite 
monitored air quality being within EU limit values we face challenges in 
maintaining this position. And, at a number of locations, air quality failed 
to meet the World Health Organisation (WHO) guideline values for a 
range of pollutants including fi ne particulate matter, which poses risks to 
people’s health. The levels of particulate matter in our air is of growing 
concern, especially during the winter months when people’s fuel choices 
can directly impact on our air quality and on our health, particularly in 
small towns and villages. The predominant source of fi ne particulate 
matter is from the burning of solid fuel. Also, in urban areas, we face 
potential exceedances of nitrogen dioxide limit values unless we reduce 
our dependence on the private motor car. (http://epa.ie/newsandevents/
news/pressreleases2017/name,63174,en.html) Air pollution has a 
signifi cant effect on mortality rates.

Burning of fossil fuels releases greenhouse gases. Global warming 
has resulted in an increase of extreme climatic events (droughts, 

“ We benefi t much more from 
clean air, pure water, good food and 
exercise and strong communities 
than we do from hospitals, medicines 
and clinics.”  
Professor Martin Cormican, 
NUI Galway
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Syllabus References
The main syllabus references for the lesson are:
Leaving Certifi cate Biology
• Human Impact on an Ecosystem: Role of micro-organisms in 

waste management and pollution control. (p.11)

Leaving Certifi cate Chemistry
• Water treatment. Sewage treatment. The role of nutrients in the 

eutrophication of water. (p.25)
• Atmospheric pollution: oxides of nitrogen and sulfur (p.30)

Leaving Certifi cate Physics
• Ionising radiation and health hazards: Radon, signifi cance of 

background radiation, granite.(p.22)

Science and Technology in Action is also widely used by 
Transition Year classes.

Student Activities
1. In your group plan and make a poster to raise awareness of 

litter in your local area and its effect on health and wellbeing.

2. Make a map of your local area highlighting the amenities that 
contribute positively to the wellbeing of the people.

3. List three negative aspects of your local area that could 
most easily be changed so as to contribute positively to the 
community. Estimate the cost of these changes.

4. Make a list of the substances in your kitchen and bathroom 
which will most likely end up going down the drain. 
Research what effects they may have on the environment.

5. Investigate why “boil water” notices have had to be issued 
in some parts of Ireland in recent years.

6. Between the years 2007 and 2012 the amount of municipal waste 
generated per person per year in the Republic of Ireland fell 
signifi cantly from over 800 kg to 570 kg. Find out what factors are 
likely to have contributed to this change. How might the amount 
of waste be further reduced?
(See the ‘Get Involved’ and ‘Get Informed’ sections on 
www.epa.ie/irelandsenvironment/ )

7. Prepare a computer presentation for younger students to raise 
their awareness of the effects of environment on wellbeing.

8. Group work. Investigate the recycling of one of the following: 
paper, plastic, glass, steel and aluminium. 
How much is produced, how much is recycled and where 
is it recycled?

Did You Know?
Individual Choices 
Areas where we can take action ourselves and make healthier 
and more sustainable choices
• At an individual level, our choices infl uence our health and that 

of our family and neighbours. Choices such as the fuel we use, 
the water we drink, how we manage our waste, the chemicals 
we use in our homes and gardens, household ventilation, the 
noise we create, etc., demonstrate our values and attitudes 
to our environment, community, health and wellbeing. The 
resource www.LiveGreen.ie gives advice 
and tips on how we can take action to make healthier and more 
sustainable choices. 

• The EPA online resource called “Live Green – Small Changes, 
Big Difference” contains tips, advice and guidance on a range 
of environmental and health matters across several themes 
including: health and community projects, waste prevention and 
energy effi ciency. Visit www.livegreen.ie to fi nd out more.

Biographical Note
Halbert L. Dunn (1896–1975)
Halbert Dunn was born in New Paris, Ohio, USA. He became 
a doctor and worked in Presbyterian Hospital of New York City 
and later at the Mayo Clinic in Rochester, Minnesota (1924–
1925).Dunn is known as the “father” of the wellness movement. 
He distinguished between good health—not being ill—and what 
he termed ‘high-level wellness’, which he defi ned as “a condition 
of change in which the individual moves forward, climbing toward 
a higher potential of functioning”.

He introduced his ideas in a series of twenty-nine lectures in 
the late 1950s. In 1961 he published a book entitled ‘High Level 
Wellness’ which had little initial impact. In the 1970s others 
began to popularise his ideas, among them John Travis, Don 
Ardell and Elizabeth Neilson. In 1975 Travis opened the fi rst US 
wellness center in California. In 1976 Ardell further popularised 
Dunn’s ideas and in 1988 Neilson founded the journal Health 
Values: Achieving High Level Wellness. (See en.wikipedia.org/
wiki/Halbert_L._Dunn)

Learning Outcomes
On completion of this lesson, students should be able to: 
• Explain what is meant by the term ‘wellbeing’
• List the core environmental needs for health and wellbeing and 

outline their signifi cance
• Explain what is meant by ‘green spaces’ and ‘blue spaces’
• List the most important environmental problems that affect health 

and wellbeing in Ireland and outline how they can be addressed
• Explain how an active, engaged community leads to better 

health and environmental outcomes for all.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Wellbeing refers to a person’s physical and mental health, 
general sense of security, happiness and freedom from undue 
emotional or social stress. 

• Our sense of wellbeing is affected, both positively and negatively, 
by our environment.

• The core environmental needs for health and wellbeing: clean air 
and water, safe food and shelter, stability and amenity access.

• Maintenance of water quality and waste disposal remain 
challenging.

• Because of insuffi cient segregation of waste large amounts of 
recyclable material ends up in landfi ll sites. This is both a waste 
of valuable material and a waste of valuable land.

• There is considerable scope for more use of composting and 
anaerobic digestion of biodegradable wastes (food waste, garden 
and park waste, sludges)

True/False Questions

a) Wellness means how wealthy you are. T F
b) Wellness is affected by many aspects of the 

environment . T F
c) Bad smells can have negative effect on wellness. T F
d) Health and wellness are affected only by local factors. T F
e) What we do as individuals does not affect the 

wellness of others. T F
f) The Earth’s fossil fuel reserves will last for thousands 

of years.  T F
g) Carbon dioxide is produced when fossil fuels are burned. T F
h) Carbon dioxide is a greenhouse gas. T F
i) Radon only comes from nuclear reactors. T F
j) Private water supplies are generally inferior to public 

supplies. T F
k) All bathing areas in Ireland are completely safe. T F
l) Rivers, canals, lakes etc. are known as “blue spaces”. T F

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

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

anaerobic digestion, biodiversity, blue spaces, composting, decay 
product, disinfection, faecal, fossil fuels, geothermal, global warming, 
green spaces, greenhouse gases, hazards, incinerated, particulate 
matter, pathogen, radioactive, radiological, radon, renewable, uranium.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (OL) 2016, Q. 11 c
Humans can have many effects on an ecosystem, e.g. pollution.
(i)  Explain the term pollution.
(ii)  Give one effect of a named pollutant in agriculture, industry or 

the home.
(iii)  Give one specifi c way of controlling the pollution referred to in 

(ii) above.
(iv)  Give one example of good waste management from 

agriculture, fi sheries or forestry.
(v)  Give two ways to minimise domestic waste.

Leaving Certifi cate Chemistry (OL) 2017, Q. 10 a
Waste water undergoes sewage treatment before discharge into 
rivers, lakes or the sea.
(i)  How are most of the suspended solid wastes removed during 

sewage treatment?
(ii)  Secondary treatment is a biological process. Describe what 

happens during the secondary treatment of sewage.
(iii)  At what stage of sewage treatment are nitrates and 

phosphates removed?
(iv)  What could happen in a lake as the result of the addition of 

large quantities of nitrates and phosphates?

Leaving Certifi cate Chemistry (OL) 2007, Q. 11 b
The treatment of sewage can be broken into three stages: primary, 
secondary and tertiary.
(i)  Which stage involves the biological breakdown of organic 

matter present in the sewage?
(ii)  Which stage involves the screening and settling of the sewage 

to remove large particles?
(iii)  Which stage involves the reduction of the levels of nitrates and 

phosphates?
(iv)  Why is it important to reduce the levels of nitrates and 

phosphates in sewage effl uent?

Leaving Certifi cate Physics (OL) 2011, Q. 10
Radon is a radioactive gas which emits alpha particles. Radon gas 
comes into houses through gaps in the fl oors. Exposure to radon gas 
can cause lung cancer.
(i)  What is radioactivity?
(ii)  Name the other two types of radiation emitted by radioactive 

sources.
(iii)  Describe an experiment to distinguish between the three types 

of radiation.
(iv)  List three properties of one of these radiations. 
(v)  Why is it important to prevent radon gas entering your home?
(vi)  If no more radon gas entered your home, how long would it be 

until one eight of the radon gas was left? 
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likely to have contributed to this change. How might the amount 
of waste be further reduced?
(See the ‘Get Involved’ and ‘Get Informed’ sections on 
www.epa.ie/irelandsenvironment/ )

7. Prepare a computer presentation for younger students to raise 
their awareness of the effects of environment on wellbeing.

8. Group work. Investigate the recycling of one of the following: 
paper, plastic, glass, steel and aluminium. 
How much is produced, how much is recycled and where 
is it recycled?

Did You Know?
Individual Choices 
Areas where we can take action ourselves and make healthier 
and more sustainable choices
• At an individual level, our choices infl uence our health and that 

of our family and neighbours. Choices such as the fuel we use, 
the water we drink, how we manage our waste, the chemicals 
we use in our homes and gardens, household ventilation, the 
noise we create, etc., demonstrate our values and attitudes 
to our environment, community, health and wellbeing. The 
resource www.LiveGreen.ie gives advice 
and tips on how we can take action to make healthier and more 
sustainable choices. 

• The EPA online resource called “Live Green – Small Changes, 
Big Difference” contains tips, advice and guidance on a range 
of environmental and health matters across several themes 
including: health and community projects, waste prevention and 
energy effi ciency. Visit www.livegreen.ie to fi nd out more.

Biographical Note
Halbert L. Dunn (1896–1975)
Halbert Dunn was born in New Paris, Ohio, USA. He became 
a doctor and worked in Presbyterian Hospital of New York City 
and later at the Mayo Clinic in Rochester, Minnesota (1924–
1925).Dunn is known as the “father” of the wellness movement. 
He distinguished between good health—not being ill—and what 
he termed ‘high-level wellness’, which he defi ned as “a condition 
of change in which the individual moves forward, climbing toward 
a higher potential of functioning”.

He introduced his ideas in a series of twenty-nine lectures in 
the late 1950s. In 1961 he published a book entitled ‘High Level 
Wellness’ which had little initial impact. In the 1970s others 
began to popularise his ideas, among them John Travis, Don 
Ardell and Elizabeth Neilson. In 1975 Travis opened the fi rst US 
wellness center in California. In 1976 Ardell further popularised 
Dunn’s ideas and in 1988 Neilson founded the journal Health 
Values: Achieving High Level Wellness. (See en.wikipedia.org/
wiki/Halbert_L._Dunn)

Learning Outcomes
On completion of this lesson, students should be able to: 
• Explain what is meant by the term ‘wellbeing’
• List the core environmental needs for health and wellbeing and 

outline their signifi cance
• Explain what is meant by ‘green spaces’ and ‘blue spaces’
• List the most important environmental problems that affect health 

and wellbeing in Ireland and outline how they can be addressed
• Explain how an active, engaged community leads to better 

health and environmental outcomes for all.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Wellbeing refers to a person’s physical and mental health, 
general sense of security, happiness and freedom from undue 
emotional or social stress. 

• Our sense of wellbeing is affected, both positively and negatively, 
by our environment.

• The core environmental needs for health and wellbeing: clean air 
and water, safe food and shelter, stability and amenity access.

• Maintenance of water quality and waste disposal remain 
challenging.

• Because of insuffi cient segregation of waste large amounts of 
recyclable material ends up in landfi ll sites. This is both a waste 
of valuable material and a waste of valuable land.

• There is considerable scope for more use of composting and 
anaerobic digestion of biodegradable wastes (food waste, garden 
and park waste, sludges)

True/False Questions

a) Wellness means how wealthy you are. T F
b) Wellness is affected by many aspects of the 

environment . T F
c) Bad smells can have negative effect on wellness. T F
d) Health and wellness are affected only by local factors. T F
e) What we do as individuals does not affect the 

wellness of others. T F
f) The Earth’s fossil fuel reserves will last for thousands 

of years.  T F
g) Carbon dioxide is produced when fossil fuels are burned. T F
h) Carbon dioxide is a greenhouse gas. T F
i) Radon only comes from nuclear reactors. T F
j) Private water supplies are generally inferior to public 

supplies. T F
k) All bathing areas in Ireland are completely safe. T F
l) Rivers, canals, lakes etc. are known as “blue spaces”. T F

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

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

anaerobic digestion, biodiversity, blue spaces, composting, decay 
product, disinfection, faecal, fossil fuels, geothermal, global warming, 
green spaces, greenhouse gases, hazards, incinerated, particulate 
matter, pathogen, radioactive, radiological, radon, renewable, uranium.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (OL) 2016, Q. 11 c
Humans can have many effects on an ecosystem, e.g. pollution.
(i)  Explain the term pollution.
(ii)  Give one effect of a named pollutant in agriculture, industry or 

the home.
(iii)  Give one specifi c way of controlling the pollution referred to in 

(ii) above.
(iv)  Give one example of good waste management from 

agriculture, fi sheries or forestry.
(v)  Give two ways to minimise domestic waste.

Leaving Certifi cate Chemistry (OL) 2017, Q. 10 a
Waste water undergoes sewage treatment before discharge into 
rivers, lakes or the sea.
(i)  How are most of the suspended solid wastes removed during 

sewage treatment?
(ii)  Secondary treatment is a biological process. Describe what 

happens during the secondary treatment of sewage.
(iii)  At what stage of sewage treatment are nitrates and 

phosphates removed?
(iv)  What could happen in a lake as the result of the addition of 

large quantities of nitrates and phosphates?

Leaving Certifi cate Chemistry (OL) 2007, Q. 11 b
The treatment of sewage can be broken into three stages: primary, 
secondary and tertiary.
(i)  Which stage involves the biological breakdown of organic 

matter present in the sewage?
(ii)  Which stage involves the screening and settling of the sewage 

to remove large particles?
(iii)  Which stage involves the reduction of the levels of nitrates and 

phosphates?
(iv)  Why is it important to reduce the levels of nitrates and 

phosphates in sewage effl uent?

Leaving Certifi cate Physics (OL) 2011, Q. 10
Radon is a radioactive gas which emits alpha particles. Radon gas 
comes into houses through gaps in the fl oors. Exposure to radon gas 
can cause lung cancer.
(i)  What is radioactivity?
(ii)  Name the other two types of radiation emitted by radioactive 

sources.
(iii)  Describe an experiment to distinguish between the three types 

of radiation.
(iv)  List three properties of one of these radiations. 
(v)  Why is it important to prevent radon gas entering your home?
(vi)  If no more radon gas entered your home, how long would it be 

until one eight of the radon gas was left? 
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Syllabus References
The main syllabus references for the lesson are:
Leaving Certifi cate Biology
• Human Impact on an Ecosystem: Role of micro-organisms in 

waste management and pollution control. (p.11)

Leaving Certifi cate Chemistry
• Water treatment. Sewage treatment. The role of nutrients in the 

eutrophication of water. (p.25)
• Atmospheric pollution: oxides of nitrogen and sulfur (p.30)

Leaving Certifi cate Physics
• Ionising radiation and health hazards: Radon, signifi cance of 

background radiation, granite.(p.22)

Science and Technology in Action is also widely used by 
Transition Year classes.

Student Activities
1. In your group plan and make a poster to raise awareness of 

litter in your local area and its effect on health and wellbeing.

2. Make a map of your local area highlighting the amenities that 
contribute positively to the wellbeing of the people.

3. List three negative aspects of your local area that could 
most easily be changed so as to contribute positively to the 
community. Estimate the cost of these changes.

4. Make a list of the substances in your kitchen and bathroom 
which will most likely end up going down the drain. 
Research what effects they may have on the environment.

5. Investigate why “boil water” notices have had to be issued 
in some parts of Ireland in recent years.

6. Between the years 2007 and 2012 the amount of municipal waste 
generated per person per year in the Republic of Ireland fell 
signifi cantly from over 800 kg to 570 kg. Find out what factors are 
likely to have contributed to this change. How might the amount 
of waste be further reduced?
(See the ‘Get Involved’ and ‘Get Informed’ sections on 
www.epa.ie/irelandsenvironment/ )

7. Prepare a computer presentation for younger students to raise 
their awareness of the effects of environment on wellbeing.

8. Group work. Investigate the recycling of one of the following: 
paper, plastic, glass, steel and aluminium. 
How much is produced, how much is recycled and where 
is it recycled?

Did You Know?
Individual Choices 
Areas where we can take action ourselves and make healthier 
and more sustainable choices
• At an individual level, our choices infl uence our health and that 

of our family and neighbours. Choices such as the fuel we use, 
the water we drink, how we manage our waste, the chemicals 
we use in our homes and gardens, household ventilation, the 
noise we create, etc., demonstrate our values and attitudes 
to our environment, community, health and wellbeing. The 
resource www.LiveGreen.ie gives advice 
and tips on how we can take action to make healthier and more 
sustainable choices. 

• The EPA online resource called “Live Green – Small Changes, 
Big Difference” contains tips, advice and guidance on a range 
of environmental and health matters across several themes 
including: health and community projects, waste prevention and 
energy effi ciency. Visit www.livegreen.ie to fi nd out more.

Biographical Note
Halbert L. Dunn (1896–1975)
Halbert Dunn was born in New Paris, Ohio, USA. He became 
a doctor and worked in Presbyterian Hospital of New York City 
and later at the Mayo Clinic in Rochester, Minnesota (1924–
1925).Dunn is known as the “father” of the wellness movement. 
He distinguished between good health—not being ill—and what 
he termed ‘high-level wellness’, which he defi ned as “a condition 
of change in which the individual moves forward, climbing toward 
a higher potential of functioning”.

He introduced his ideas in a series of twenty-nine lectures in 
the late 1950s. In 1961 he published a book entitled ‘High Level 
Wellness’ which had little initial impact. In the 1970s others 
began to popularise his ideas, among them John Travis, Don 
Ardell and Elizabeth Neilson. In 1975 Travis opened the fi rst US 
wellness center in California. In 1976 Ardell further popularised 
Dunn’s ideas and in 1988 Neilson founded the journal Health 
Values: Achieving High Level Wellness. (See en.wikipedia.org/
wiki/Halbert_L._Dunn)

Learning Outcomes
On completion of this lesson, students should be able to: 
• Explain what is meant by the term ‘wellbeing’
• List the core environmental needs for health and wellbeing and 

outline their signifi cance
• Explain what is meant by ‘green spaces’ and ‘blue spaces’
• List the most important environmental problems that affect health 

and wellbeing in Ireland and outline how they can be addressed
• Explain how an active, engaged community leads to better 

health and environmental outcomes for all.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Wellbeing refers to a person’s physical and mental health, 
general sense of security, happiness and freedom from undue 
emotional or social stress. 

• Our sense of wellbeing is affected, both positively and negatively, 
by our environment.

• The core environmental needs for health and wellbeing: clean air 
and water, safe food and shelter, stability and amenity access.

• Maintenance of water quality and waste disposal remain 
challenging.

• Because of insuffi cient segregation of waste large amounts of 
recyclable material ends up in landfi ll sites. This is both a waste 
of valuable material and a waste of valuable land.

• There is considerable scope for more use of composting and 
anaerobic digestion of biodegradable wastes (food waste, garden 
and park waste, sludges)

True/False Questions

a) Wellness means how wealthy you are. T F
b) Wellness is affected by many aspects of the 

environment . T F
c) Bad smells can have negative effect on wellness. T F
d) Health and wellness are affected only by local factors. T F
e) What we do as individuals does not affect the 

wellness of others. T F
f) The Earth’s fossil fuel reserves will last for thousands 

of years.  T F
g) Carbon dioxide is produced when fossil fuels are burned. T F
h) Carbon dioxide is a greenhouse gas. T F
i) Radon only comes from nuclear reactors. T F
j) Private water supplies are generally inferior to public 

supplies. T F
k) All bathing areas in Ireland are completely safe. T F
l) Rivers, canals, lakes etc. are known as “blue spaces”. T F

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

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

anaerobic digestion, biodiversity, blue spaces, composting, decay 
product, disinfection, faecal, fossil fuels, geothermal, global warming, 
green spaces, greenhouse gases, hazards, incinerated, particulate 
matter, pathogen, radioactive, radiological, radon, renewable, uranium.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (OL) 2016, Q. 11 c
Humans can have many effects on an ecosystem, e.g. pollution.
(i)  Explain the term pollution.
(ii)  Give one effect of a named pollutant in agriculture, industry or 

the home.
(iii)  Give one specifi c way of controlling the pollution referred to in 

(ii) above.
(iv)  Give one example of good waste management from 

agriculture, fi sheries or forestry.
(v)  Give two ways to minimise domestic waste.

Leaving Certifi cate Chemistry (OL) 2017, Q. 10 a
Waste water undergoes sewage treatment before discharge into 
rivers, lakes or the sea.
(i)  How are most of the suspended solid wastes removed during 

sewage treatment?
(ii)  Secondary treatment is a biological process. Describe what 

happens during the secondary treatment of sewage.
(iii)  At what stage of sewage treatment are nitrates and 

phosphates removed?
(iv)  What could happen in a lake as the result of the addition of 

large quantities of nitrates and phosphates?

Leaving Certifi cate Chemistry (OL) 2007, Q. 11 b
The treatment of sewage can be broken into three stages: primary, 
secondary and tertiary.
(i)  Which stage involves the biological breakdown of organic 

matter present in the sewage?
(ii)  Which stage involves the screening and settling of the sewage 

to remove large particles?
(iii)  Which stage involves the reduction of the levels of nitrates and 

phosphates?
(iv)  Why is it important to reduce the levels of nitrates and 

phosphates in sewage effl uent?

Leaving Certifi cate Physics (OL) 2011, Q. 10
Radon is a radioactive gas which emits alpha particles. Radon gas 
comes into houses through gaps in the fl oors. Exposure to radon gas 
can cause lung cancer.
(i)  What is radioactivity?
(ii)  Name the other two types of radiation emitted by radioactive 

sources.
(iii)  Describe an experiment to distinguish between the three types 

of radiation.
(iv)  List three properties of one of these radiations. 
(v)  Why is it important to prevent radon gas entering your home?
(vi)  If no more radon gas entered your home, how long would it be 

until one eight of the radon gas was left? 
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Syllabus References
The main syllabus references for the lesson are:
Leaving Certifi cate Biology
• Human Impact on an Ecosystem: Role of micro-organisms in 

waste management and pollution control. (p.11)

Leaving Certifi cate Chemistry
• Water treatment. Sewage treatment. The role of nutrients in the 

eutrophication of water. (p.25)
• Atmospheric pollution: oxides of nitrogen and sulfur (p.30)

Leaving Certifi cate Physics
• Ionising radiation and health hazards: Radon, signifi cance of 

background radiation, granite.(p.22)

Science and Technology in Action is also widely used by 
Transition Year classes.

Student Activities
1. In your group plan and make a poster to raise awareness of 

litter in your local area and its effect on health and wellbeing.

2. Make a map of your local area highlighting the amenities that 
contribute positively to the wellbeing of the people.

3. List three negative aspects of your local area that could 
most easily be changed so as to contribute positively to the 
community. Estimate the cost of these changes.

4. Make a list of the substances in your kitchen and bathroom 
which will most likely end up going down the drain. 
Research what effects they may have on the environment.

5. Investigate why “boil water” notices have had to be issued 
in some parts of Ireland in recent years.

6. Between the years 2007 and 2012 the amount of municipal waste 
generated per person per year in the Republic of Ireland fell 
signifi cantly from over 800 kg to 570 kg. Find out what factors are 
likely to have contributed to this change. How might the amount 
of waste be further reduced?
(See the ‘Get Involved’ and ‘Get Informed’ sections on 
www.epa.ie/irelandsenvironment/ )

7. Prepare a computer presentation for younger students to raise 
their awareness of the effects of environment on wellbeing.

8. Group work. Investigate the recycling of one of the following: 
paper, plastic, glass, steel and aluminium. 
How much is produced, how much is recycled and where 
is it recycled?

Did You Know?
Individual Choices 
Areas where we can take action ourselves and make healthier 
and more sustainable choices
• At an individual level, our choices infl uence our health and that 

of our family and neighbours. Choices such as the fuel we use, 
the water we drink, how we manage our waste, the chemicals 
we use in our homes and gardens, household ventilation, the 
noise we create, etc., demonstrate our values and attitudes 
to our environment, community, health and wellbeing. The 
resource www.LiveGreen.ie gives advice 
and tips on how we can take action to make healthier and more 
sustainable choices. 

• The EPA online resource called “Live Green – Small Changes, 
Big Difference” contains tips, advice and guidance on a range 
of environmental and health matters across several themes 
including: health and community projects, waste prevention and 
energy effi ciency. Visit www.livegreen.ie to fi nd out more.

Biographical Note
Halbert L. Dunn (1896–1975)
Halbert Dunn was born in New Paris, Ohio, USA. He became 
a doctor and worked in Presbyterian Hospital of New York City 
and later at the Mayo Clinic in Rochester, Minnesota (1924–
1925).Dunn is known as the “father” of the wellness movement. 
He distinguished between good health—not being ill—and what 
he termed ‘high-level wellness’, which he defi ned as “a condition 
of change in which the individual moves forward, climbing toward 
a higher potential of functioning”.

He introduced his ideas in a series of twenty-nine lectures in 
the late 1950s. In 1961 he published a book entitled ‘High Level 
Wellness’ which had little initial impact. In the 1970s others 
began to popularise his ideas, among them John Travis, Don 
Ardell and Elizabeth Neilson. In 1975 Travis opened the fi rst US 
wellness center in California. In 1976 Ardell further popularised 
Dunn’s ideas and in 1988 Neilson founded the journal Health 
Values: Achieving High Level Wellness. (See en.wikipedia.org/
wiki/Halbert_L._Dunn)

Learning Outcomes
On completion of this lesson, students should be able to: 
• Explain what is meant by the term ‘wellbeing’
• List the core environmental needs for health and wellbeing and 

outline their signifi cance
• Explain what is meant by ‘green spaces’ and ‘blue spaces’
• List the most important environmental problems that affect health 

and wellbeing in Ireland and outline how they can be addressed
• Explain how an active, engaged community leads to better 

health and environmental outcomes for all.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• Wellbeing refers to a person’s physical and mental health, 
general sense of security, happiness and freedom from undue 
emotional or social stress. 

• Our sense of wellbeing is affected, both positively and negatively, 
by our environment.

• The core environmental needs for health and wellbeing: clean air 
and water, safe food and shelter, stability and amenity access.

• Maintenance of water quality and waste disposal remain 
challenging.

• Because of insuffi cient segregation of waste large amounts of 
recyclable material ends up in landfi ll sites. This is both a waste 
of valuable material and a waste of valuable land.

• There is considerable scope for more use of composting and 
anaerobic digestion of biodegradable wastes (food waste, garden 
and park waste, sludges)

True/False Questions

a) Wellness means how wealthy you are. T F
b) Wellness is affected by many aspects of the 

environment . T F
c) Bad smells can have negative effect on wellness. T F
d) Health and wellness are affected only by local factors. T F
e) What we do as individuals does not affect the 

wellness of others. T F
f) The Earth’s fossil fuel reserves will last for thousands 

of years.  T F
g) Carbon dioxide is produced when fossil fuels are burned. T F
h) Carbon dioxide is a greenhouse gas. T F
i) Radon only comes from nuclear reactors. T F
j) Private water supplies are generally inferior to public 

supplies. T F
k) All bathing areas in Ireland are completely safe. T F
l) Rivers, canals, lakes etc. are known as “blue spaces”. T F

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

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

anaerobic digestion, biodiversity, blue spaces, composting, decay 
product, disinfection, faecal, fossil fuels, geothermal, global warming, 
green spaces, greenhouse gases, hazards, incinerated, particulate 
matter, pathogen, radioactive, radiological, radon, renewable, uranium.

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (OL) 2016, Q. 11 c
Humans can have many effects on an ecosystem, e.g. pollution.
(i)  Explain the term pollution.
(ii)  Give one effect of a named pollutant in agriculture, industry or 

the home.
(iii)  Give one specifi c way of controlling the pollution referred to in 

(ii) above.
(iv)  Give one example of good waste management from 

agriculture, fi sheries or forestry.
(v)  Give two ways to minimise domestic waste.

Leaving Certifi cate Chemistry (OL) 2017, Q. 10 a
Waste water undergoes sewage treatment before discharge into 
rivers, lakes or the sea.
(i)  How are most of the suspended solid wastes removed during 

sewage treatment?
(ii)  Secondary treatment is a biological process. Describe what 

happens during the secondary treatment of sewage.
(iii)  At what stage of sewage treatment are nitrates and 

phosphates removed?
(iv)  What could happen in a lake as the result of the addition of 

large quantities of nitrates and phosphates?

Leaving Certifi cate Chemistry (OL) 2007, Q. 11 b
The treatment of sewage can be broken into three stages: primary, 
secondary and tertiary.
(i)  Which stage involves the biological breakdown of organic 

matter present in the sewage?
(ii)  Which stage involves the screening and settling of the sewage 

to remove large particles?
(iii)  Which stage involves the reduction of the levels of nitrates and 

phosphates?
(iv)  Why is it important to reduce the levels of nitrates and 

phosphates in sewage effl uent?

Leaving Certifi cate Physics (OL) 2011, Q. 10
Radon is a radioactive gas which emits alpha particles. Radon gas 
comes into houses through gaps in the fl oors. Exposure to radon gas 
can cause lung cancer.
(i)  What is radioactivity?
(ii)  Name the other two types of radiation emitted by radioactive 

sources.
(iii)  Describe an experiment to distinguish between the three types 

of radiation.
(iv)  List three properties of one of these radiations. 
(v)  Why is it important to prevent radon gas entering your home?
(vi)  If no more radon gas entered your home, how long would it be 

until one eight of the radon gas was left? 
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