
 

 

EPA 
Water and Waterways 

A reliable supply of water is required for healthy 
ecosystems and a functioning society and so 
anything interfering with its quality or quantity is a 
cause for concern. We need water to drink but 
we also need water for washing, sanitation, 
agriculture, industry, power generation and 
recreation. History shows that as societies evolve 
and urbanisation increases, the fulfilment of 
immediate human needs often occurs to the 
detriment of the environment. Eventually people 
realise that they must live in harmony with the 
environment and they begin to take steps to 
protect it. 

Sewage is likely to contain human pathogens and so special care 
is required to ensure that it does not make its way into water 
untreated. 

Water Treatment 
Primary, secondary and tertiary treatment of sewage and 
agricultural waste reduce their ecological impact. The effluent from 
septic tanks and small-scale sewage treatment facilities, if properly 
maintained, should not contaminate groundwater. Ideally the 
following should not enter septic tanks: oil, grease, organic 
solvents (such as paint thinner), strong detergents, strong 
disinfectants, pesticides or phosphates (as found in some washing 
powders). 

Steps to Reduce Rural Pollution 
Improved storage of agricultural waste, strict rules regarding the 
spreading of slurry and modern methods of silage production have 
all reduced water pollution in Ireland.  

The growth of the global human population is 
leading to increasing development and 
urbanisation, thus adding urgency to the task of 
maintaining and improving the quality of water 
resources. 

Less fertiliser is required if applied optimally, thus reducing run-off. 

Where cattle have direct access to rivers or lakes serious pollution 
can occur due to animal waste, destruction of river banks and 
erosion of soil in the access area. For these reasons proper water 
facilities for farm animals should be located away from 

watercourses.  

 

Water Pollution 
Many people on Earth rely on 
groundwater for their needs. Without 
due care such water may be become 
contaminated by animal and human 
sewage or by run-off from agricultural 
land that has been heavily fertilised. 
The effects of such contamination 
depend on several factors, including 
the nature and amount of pollutant, 
the soil permeability and the 
movement of water underground. 
Surface waters such as lakes and 
rivers may be similarly affected.  

Fertiliser and animal waste generally 
contain nitrates and phosphates. 
These are essential for the growth of 
algae and plants but when they occur 
in high concentrations they enrich the 
water and cause rapid growth of 
phytoplankton which decreases light 
penetration through the water column 
and reduces photosynthesis, 
particularly at lower levels. 

As a result the oxygen concentration in the deeper water falls below 
the level that many aquatic animals need to survive. When the 
algae eventually die parts of the bottom of the lake or stream may 
be covered with decaying organic matter, and this also leads to 
oxygen deficiency. Such eutrophication in large bodies of water 
may not only kill fish but may indeed endanger people who use the 
water for recreation, for their livelihood or as a source of water for 
domestic use.  

Planting native trees along river 
banks protects the river ecosystem 
while ensuring a more even water 
temperature throughout the year. 
Retention of soil is improved by 
planting cover crops, especially 
perennials. 

Constructing artificial wetlands near 
sources of pollution (houses, 
schools, factories etc.) facilitates the 
breakdown of nutrients. 

All measures to improve the quality 
of water from source to consumer 
and back again, not only improve 
the environment but also reduce the 
overall cost of purifying the water for 
domestic use. 

Urban Water Pollution  
In built-up areas, run-off can affect 
waterways. Salt, rubber and fuel 
residues may be washed by 
rainwater into rivers and lakes. 

Garden pesticides, herbicides and toxic salts (such as copper 
sulfate) may be leached from gardens into groundwater.  

There is minimal seepage through large areas of concrete and 
tarmac and as a result urban run-off may be concentrated and 
locally heavy, increasing the risk of flood damage. The construction 
of flood barriers in cities can lead to flooding and silting upstream.  

The EU Water Framework  
Directive (WFD) 
The aim of the EU Water Framework Directive is to improve 
the water environment— rivers, lakes, groundwater, 
estuaries and coastal waters. Member States are required 
to: 

protect/enhance all waters (surface, ground, transitional 
(estuarine) and coastal waters)  

achieve “good status” for all waters by December 2015  

manage water bodies based on river basins (or catchments)  

streamline legislation  

involve the public  

Its success relies on close co-operation and coherent action 
at community, Member State and local level. The public is 
kept informed through the media, by direct consultation and 
through an events listing on the WFD website 
(www.wfdireland.ie). Submissions from individuals and 
community groups are all considered.  

 



 

Many aquatic animals require relatively clear water and if turbidity is 
prolonged they may not survive. Turbidity also reduces light 
penetration and photosynthesis; the ecosystem changes and the 
water becomes unsightly and unattractive for recreational or other 
purposes. 

Water Hardness 
Freshwater contains variable amounts of minerals (carbonates, 
nitrates, sulfates, chlorides etc.). Soluble calcium and magnesium 
bi-carbonates are the main contributors to temporary hardness of 
water.   

These minerals are an essential part of a healthy diet so removal of 
these is not required for drinking water. However, this hardness is 
removed by boiling but in the process insoluble carbonates are 
deposited in boilers and can be costly to remove. For this reason 
water used in power stations or in the chemical industry may need 
pre-softening.  

Water is a Limited Resource 
Increased population, agriculture and industry have increased 
global water demand. Agricultural techniques such as drip 
irrigation and hydroponics can reduce water requirements. In 
Europe a large fraction of the water supply is lost through leakage; 
in Ireland this amounts to about 33%. Our daily water use in Ireland 
is about 150 litres per person; much of this is unnecessary, such as 
leaving the tap running while brushing your teeth. Water metering 
may be part of the solution.  

Acidification of Water 
Acid rain resulting from the burning of fossil fuels has, in the past, 
reduced fish numbers in lakes and caused the leaching of soil 
minerals into water bodies. Sometimes lime is added to lakes to 
neutralise the acid. Catalytic converters in vehicles, cleaner fuels 
and the use of scrubbers in power stations have reduced the levels 
of sulfur dioxide, and nitrogen oxides — the main contributors to 
acid rain.  

Protecting the Oceans 
Oil spillages can damage bird and fish life in coastal areas and 
estuaries. Overexploitation has led to declines in whale and fish 
stocks, ultimately depriving people of food and employment. 
Disposal of waste in the ocean is an ongoing problem, particularly 
where non-biodegradable materials are involved. Some persistent 
pollutants can enter the food chain and accumulate in the tissues 
of aquatic animals. 

The fact that the marine environment is still largely unexplored is in 
itself a compelling reason to protect it; its extremely varied life 
forms may have many benefits for us of which we are as yet 
unaware. 

Environmental Protection 
Agency (EPA) 

The Environmental Protection Agency (EPA) is an independent 
public body established under the Environmental Protection 
Agency Act, 1992. The EPA regulates 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 320 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, biodiversity 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. The EPA’s third formal strategy, 2020 Vision - 
Protecting and Improving Ireland’s Environment, sets out a long-
term vision for Ireland’s environment to 2020 and can be viewed at 
http://www.epa.ie/downloads/pubs/other/corporate/name,14621,en
.html. 

You can find this and other EPA lessons on www.sta.ie. 

Find out more about the work of EPA on www.epa.ie. 

 

 



 

Teaching Notes 

Syllabus References 

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 

 

Learning Outcomes 
On completion of this lesson, students should: 

• Realise that water is a finite resource and that 
human activity can affect its quality. 

• Appreciate the need to minimise the impact of 
agriculture and waste disposal on water 
resources. 

• Understand how eutrophication occurs. 

• Know what steps can be taken to minimise the 
effects of agriculture on rivers and lakes. 

 

 
 

General Learning Points 
The following information can be used to revise the 
lesson’s main learning points and inform discussion. 

• Water is vital for human survival, agriculture, 
industry, transport and recreation. 

• Nutrient enrichment due to agricultural runoff 
lowers water quality. 

• Sewage in water from animal or human sources 
can cause disease. 

• Industry, mining and power generation can 
pollute water bodies directly or indirectly. 

• Construction, mining and farming activities can 
increase water turbidity, reducing photosynthesis 
and diminishing a water body’s potential as a 
food source. Particulate matter can irritate water 
organisms. 

• Impermeable roads and pavements reduce 
natural seepage, leading to flooding and reduced 
groundwater recharge. 

• Chlorination of drinking water prevents disease. 
Improved practices and disposal procedures 
have reduced water pollution. 

• Wetlands near rivers and estuaries lessen the 
risk of pollution while supporting viable 
ecosystems. 

 



 

Student Exercises 
 

Student Activities 
The EU Water Framework Directive can be 
downloaded from the EPA website (Go to www.epa.ie 
and select the tab ‘Environment in Focus’, then select 
‘Water’ and ‘Further information’). In pairs or small 
groups choose one of the following sections of the 
Directive. 

1. Europe’s water is under pressure 

2. EU action is necessary; the river basin approach 

3. Waters must achieve good ecological and chemical 
status 

4. It is crucial to get people involved 

5. Some progress already, but more to be done 

6. Water management is linked to many policies 

7. The changing environment 

Read the relevant section again carefully and decide 
on a slogan or key message that you think is 
important.  

Design a poster or flyer to communicate your 
message; in doing this consider the target audience 
(students, parents, young children, general public...). 
Select, draw or photograph appropriate scenes to 
reinforce your message. 

You might also give a list of about three good sources 
of information which you have found that give more 
detail or that otherwise support the ideas you wish to 
communicate.  
 

True/False Questions 

(1) With increasing global development and 
urbanisation water requirements will decline. 

(2) Groundwater cannot be contaminated by 
animal waste.   

(3) Fertiliser and animal waste generally contain 
nitrates and phosphates.  

(4) Nitrates are essential for plants and algae.  

(5) Human sewage is treated in the same way 
as animal or agricultural waste.  

(6) The effluent from properly maintained septic 
tanks does not contaminate groundwater.  

(7) Farm animals should be allowed to drink 
from rivers and lakes.  

(8) In Europe a large fraction of the water 
supply is lost through leakage; in Ireland 
less than 10% is lost in this way.   

(9) Our daily water use in Ireland is about 150 
litres per person. 

(10) Soluble calcium and magnesium bi-
carbonates are the main contributors to 
temporary hardness of water.  

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

 

Examination questions. 

Leaving Certificate Chemistry (OL) 2009, Q. 7 

According to the EPA (Environmental Protection 
Agency) publication ‘The Provision and Quality of 
Drinking Water in Ireland (2006-2007)’: Drinking water 
must be clean and wholesome. That means it must 
meet the relevant water quality standards and must 
not contain any other substance or microorganism in 
concentration or numbers that constitute a potential 
danger to human health. 

Describe how suspended solids are removed in water 
treatment. 

What treatment is carried out to ensure low levels of 
micro-organisms in drinking water?  

What problems would arise if the pH of a public water 
supply were outside the range 6 - 8?  

EU standards specify that the concentration of lead (in 
the form of Pb2+) in drinking water must be below 10 
µg/L (micrograms per litre). Why must the Pb2+ 
concentration be kept so low? How are heavy metal 
ions like Pb2+ removed from large quantities of water?  

Quoting from the EPA website: The main threat to 
surface water quality is eutrophication, which is the 
over-abundant growth of plants and algae arising from 
excess nutrients in the water. 

What are the nutrients referred to above? At what 
stage of sewage treatment are their levels lowered so 
that eutrophication does not occur downstream from 
sewage works?  

A sample of brewery effluent was diluted from 50 cm3 
to 5.0 litres with well-aerated pure water. The 
dissolved oxygen concentration of half the sample 
was measured immediately; the other half was stored 
under suitable conditions and its dissolved oxygen 
concentration was measured later. Concentrations of 
dissolved oxygen of 9.8 ppm and 4.7 ppm, 
respectively, were recorded. What are the suitable 
conditions for, and the duration of, storage of the 
second sample? Calculate the BOD of the brewery 
effluent. 

 

http://www.sta.ie/


 

 

Did You Know? 
In 2002, faecal contamination closed over 12000 
beaches in the U.S.A. 

Cod, tuna and marlin stocks have declined 90% 
worldwide. 

Fast-flowing oxygen-rich rivers are good for fish- and 
for black flies, the vector for the nematodes that cause 
river blindness. 

Coliform bacteria occur naturally in the intestines of 
warm-blooded animals. They are an indicator species 
for the presence in water of pathogens which cause 
diseases including cholera, polio, typhoid and 
dysentery. 

Brazil’s Rio Negro is noted for its brown colour. 
Decaying vegetation releases acidic tannins into the 
water, resulting in a less plentiful fish life. Mosquitoes 
do not thrive in this water so people have less 
company on a riverside stroll than they would have 
beside the main Amazon stream. 

Natural wetlands filter sediments and pollutants from 
water. Constructed wetlands emulate these features 
as well as providing a home for different species of 
birds and insects. Water flows horizontally over a soil 
substrate. In reed beds, water flows vertically or 
horizontally through a gravel substrate. 

 

Biographical Notes 

Hammurabi, Babylon’s ruler 1792–1750 B.C. 

He promulgated a code of ancient laws and, during 
his reign, was responsible for maintaining buildings, 
temples and canals. However, a lot of his time was 
spent in warfare, particularly over control of the waters 
of the Euphrates- vital in Babylon where irrigation 
agriculture was necessary for survival. Tactics he 
employed against his enemies included blocking of 
rivers to deprive them of water and subsequent 
releases to inundate them. Unfortunately for 
Hammurabi, blocking watercourses often allowed 
other enemies to attack him and repairing deluge 
damage was an expensive job. 

Lajos Winkler 1863–1939 

Born in Arad, Hungary, he received a PhD in 1889 
and spent 25 years as director of the Institute of 
Chemistry. In 1888 he developed an iodometric 
method for the determination of dissolved oxygen in 
water, a method still in use today. At the time, the 
concern was with corrosion effects in high pressure 
boilers. His method replaced the Wanklyn method 

where water was boiled to release dissolved gases 
which were then collected over mercury. 
 

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

algae, aquatic, bicarbonate, catalytic converter, cover 
crop, detergent, detriment, disinfectant, drip irrigation, 
ecosystem, environment, eutrophication, fertiliser, 
fossil fuel, groundwater, hydroponics, leached, lime, 
nitrates, oxygen, perennial, permeability, pesticide, 
phosphate, photosynthesis, phytoplankton, pollutant, 
pre-softening, primary, secondary and tertiary 
treatment, run-off, sanitation, scrubber, septic tank, 
slurry, temporary hardness of water, turbidity, 
urbanisation 
Check the Glossary of Terms of this lesson at www.sta.ie. 

 

 




